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Abstract. Chinese suburbs are dominated by extensive high-density projects
around transit-oriented development (TOD), but the form of development and
the role of rail transit have not been fully investigated. Based on a case study of
the No. 9 metro line in Songjiang, Shanghai, this paper examines the logic and
implementation of TOD in China. We argue that rather than an effective tool for
curbing suburban sprawl, TOD is appropriate to facilitate suburban growth by
linking land sales, property development, and infrastructure funding for
suburban growth. Rail transit, therefore, functions as an instrument for financial
leverage. Despite great economic success, however, the provision of public
facilities and services for the large number of residents has raised new
challenges for the local government.
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1. Introduction

Recent suburban changes across the globe have come to mark a departure from
the traditional view of suburbs as a homogenous, auto-dependent, middle-class
residential enclave (Harris, 2010; Quinby, 2011). Some scholars thus suggest that
the term ‘post-suburbanization’ should be applied to describe contemporary
global suburban growth: “a process of de-densification (classical
suburbanization) is partly converted, inverted or subverted into a process that
involves  densification, complexification and diversification of the

suburbanization process” (Charmes and Keil, 2015: 581; Phelps and Wu, 2011;
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Keil, 2018). The concept de-centres the Anglo-American suburban model and
provides a useful vocabulary for incorporating peripheral growth on the global
scale. Existing literature has done much to analyse the forms, functions, material
and imaginative practices, as well as causes and prospects of
post-suburbanization in a variety of geographical contexts (e.g., Phelps and Wu,

2011; Hamel and Keil, 2015; Harris and Vorms, 2017).

In this context, the role of infrastructure is pivotal. On the one hand, formal
planning and policy discourses on popular development models, such as
‘transit-oriented development’ (TOD), ‘smart growth’ and ‘new urbanism’, tend to
highlight infrastructure as the key element for a sustainable (sub)urban form
(Mees, 2010; MacCleery et al. 2012; Grant et al., 2013). On the other hand,
echoing recent work on infrastructures within the broad societal context (see
Graham and Marvin, 2001; McFarlane and Rutherford, 2008; Easterling 2014),
suburban infrastructures are critically examined as a highly contested terrain
rather than merely technological artefacts and systems (Addie, 2016; Filion and
Keil, 2017). Accordingly, the conceptual framework ‘the infrastructure is the
message’ highlights that infrastructures are generative of distinct suburban
landscapes, governance regimes, and lifestyles. Moreover, the determining effects
of suburban infrastructures on society stem from their general nature rather

than the content of messages they transport (Filion, 2013).

The existing literature on suburban infrastructure is mostly grounded in
experiences of Anglo-American cities. However, it is less clear how infrastructure
has shaped suburban landscapes beyond the ‘North’ Since obstacles and
solutions to post-suburbanization can be highly differentiated in global suburban
contexts, the infrastructure messages are diverse (Keil, 2017). The rationales
behind the development of certain kinds of infrastructure systems are contingent
upon local conditions, as the lived experiences of residents in suburbs with
similar infrastructures and morphologies can be highly varied. For example, the
inertia of suburban infrastructures based on morphology and lifestyle is
particularly relevant to Anglo-American suburban experiences (Filion, 2015).

However, infrastructure deficits are more pressing for cities in many developing
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countries that are experiencing an explosive growth in the urban population.
Therefore, we need to pay attention to the localized application of planning

principles and infrastructures beyond the original, technical aspects.

Chinese cities have experienced unprecedented suburban growth since 2000. In
contrast to earlier exclusively industrial or residential developments, the new
strategy has focused on the development of multifunctional new towns and the
creation of a polycentric metropolitan region (Shen and Wu, 2017). The new
feature of suburban development is referred to as a “polycentric structure” (Feng
et al,, 2008) or “post-suburbia” (Wu and Phelps, 2011). Notably, mass transit
systems have been extensively developed to support this round of
suburbanization (Cervero and Day, 2008). In the early 2000s, there were only 4
cities boasting a metro system, with a total of 7 lines and 146 km. By 2015, 26
cities had 116 lines in operation, bringing the total length to 3,618 km. Since then,
another 18 cities, including some second and third tier cities, have received
approval for their metro system plan and will soon have metro systems (Chinese
Association of Metros, 2016). Consequently, transit-oriented, high-density

developments represent a dominant form of suburb in China.

Nonetheless, little has been done to examine the role of infrastructures in
shaping Chinese suburbs. So far, most existing studies confine their analysis to
transportation issues. With the concept of TOD, this mode of suburban
development is treated as a solution to the car-dependent sprawl (e.g., Cervero
and Day, 2008; Mu and De Jong, 2012). However, viewing transport
infrastructure as only technical systems, these studies have overlooked the
societal conditions of infrastructure as well as the far-reaching consequences on

the spatial, economic, and social dimensions of the cities and suburbs.

In view of these criticisms, this paper aims to examine the logic and
implementation of TOD in China. We have adopted the extended concept of
post-suburbanization to capture the peripheral growth in China, because Chinese
suburbs feature transit and high-density development. In this way, the study also

aims to contribute to the existing literature on post-suburbanization on two
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fronts. First, viewing rail transit as an outcome of social actions rather than a
neutral transportation technology, the study reveals the concrete mechanisms of
China’s infrastructure-led (sub)urbanization. Second, the study examines a case
where an infrastructure system is actually appropriated beyond its original
design through concrete place-specific dynamics. It therefore highlights the
importance of context-dependent analysis for understanding the social relations

and processes of suburban infrastructures.

This research is based on a detailed case study of the No. 9 metro line in
Songjiang, Shanghai. It is the first outer suburban district to have a metro link to
the central city. The major empirical materials were drawn from semi-structured
interviews with key stakeholders from 2009 to 2010. Noting the significance of
the No. 9 metro line in the rise of Songjiang as a suburban growth pole,
supplementary interviews were conducted in 2014 to further investigate the
development of the rail transit project. Because the first and second phases of the
No. 9 metro line were opened in 2007 and 2012 successively, the timing of data
collection was appropriate for investigating the development process and
outcomes of the project. Besides, the latest developments were followed up by
secondary data analysis of planning and policy documents, official statistical
yearbooks, and population census data, as well as media reports and relevant

academic research in Chinese.

In total, 46 interviews were conducted. Based on the established local contact, a
‘snowball’ approach was adopted to gain access to target interviewees. Elite
interviewees (32) included government officials, design and planning
consultants, academics, managerial staff from government development
companies, property developers, and real estate agents. We collected information
on development strategies, the rationale underlying the strategies, policy-making
and development processes; the interests of different stakeholders; key
governance challenges and mechanisms; and outcomes of the rail transit project,
such as economic and population growth, housing markets etc. Resident
interviewees (14) were selected based on their origins (local native, migrants

from other places, and residents from the central city), their type of housing
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(villas and apartments), and the locations where they were living along the
metro line were included. The interviews focused on the reasons for settling in
Songjiang, residential preferences and choices, satisfaction with suburban living,

etc.

2. Contested infrastructures in a post-suburban world

The recent popularity of an integrated approach in planning and policy
programmes has had significant impacts on infrastructure policies in suburban
development across the world (Hine and Grieco, 2003; Hull, 2005). It is widely
noted that the decisive role of transport and communication in urbanization is
not only shaped by technological innovation, but is also associated with
socio-economic changes. In response, physical, social, and environmental goals
are increasingly integrated into transport and infrastructure projects (Hesse,
2013). For example, concepts such as TOD (Curtis et al., 2009) or compact city
projects (Neuman, 2005) are widely embraced by city governments across the
world. These newly invented urban design solutions aim to achieve density and
compactness, as well as non-car-dependent lifestyles through pedestrianization,
cycling, and public transport (Mees, 2010; MacCleery et al. 2012; Grant et al,,
2013). Although many of these concepts originated to address problems of
suburbanization in US cities, they are also valued as an opportunity to achieve
sustainable development in developing countries that are experiencing rapid

urbanization.

Responding to McFarlane and Rutherford’s (2008) call to open up “the ‘black box’
of urban infrastructure, however, the latest suburban studies have rediscovered
the ‘deep societal reach of infrastructures’ (Filion and Keil, 2017: 8). A wide
range of social actors have diverse views, interests, and powers in the
decision-making processes. Meanwhile, suburban infrastructures have profound
effects on both inequality and societal norms. Addie (2016) further developed a
conceptual framework to examine social relations and processes internalized by
infrastructures. Suburban infrastructures can be viewed as in, of, and for suburbs
and invoke social relations in the politico-economic (infrastructure of

suburbanization), experiential (infrastructure of suburbanism), and mediatory

5



(mediatory infrastructure) dimensions.

Building on these accounts, there is a need to further recognize the
interconnected but contextual nature of suburban infrastructure across global
contexts. The diversity of post-suburban regimes has been widely noted (Hamel
and Keil, 2015; Harris and Vorms, 2017). Different dimensions of suburban
infrastructures can be evident in different settlement types (Addie, 2016). While
issues of collective consumption and production are pressing in mature suburbs,
the suburbanization of capital is more dominant in new and declining suburbs
(Phelps, 2015). Accordingly, infrastructures are shaped and contested by

differentiated socio-spatial relations across diverse geographical contexts.

In particular, Keil (2017) challenges the taken-for-granted trajectories of
innovations from the Global North to the Global South and perceptively points to
parallel pathways of development. Successful examples originating in developing
countries include not only formal infrastructures, such as the TransMilenio Bus
Rapid Transit project in Bogota, Colombia, and the trinary road system in
Curitiba, Brazil, but also various informal modes like vans, motorcycles, and
pedicabs in many Asian cities (Cervero and Golub, 2007; Cervero, 2013).
Infrastructures may also be used in different ways beyond the original designs.
For instance, the development of a metro railway system in Delhi contributes
greatly to presenting a positive image of the city (Siemiatycki, 2006), and the
installation of cable cars in Cazuca, Colombia, is part of the slum beautification
projects (Alvarez-Rivadulla and Bocarejo, 2014). Similarly, while the concept of
TOD originates from an anti-sprawl movement in North America, it has been
adapted and tailored to meet local needs for accommodating rapid urban
expansion in many Asian cities. It is in this sense that infrastructural innovations
go beyond mere technology and are driven by people in specific local contexts

(Simone, 2004).

Transit oriented development for planned suburbanization in Asia

TOD is among the recent efforts to retrofit suburbs in North America
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(Dunham-Jones and Williamson, 2011). It is a planning tool of recentralization
through physically integrating public transit and urban land use, that is,
high-density and mixed land use urban development concentrated around a train
station (Calthorpe, 1993; Curtis et al.,, 2009). In order to address the negative
effects on the environment caused by dispersed suburbanism (Filion, 2015), the
TOD approach aims to change existing suburban development patterns and to
chart a sustainable urban future. Meanwhile, as an important element in New
Urbanism design, it also is expected to breed a new way of (sub)urban life
through developing an alternative transportation system. In this context, TOD
essentially reflects a strategy aimed at integrating environmental and social goals

into transportation infrastructures in the suburbs (Hesse, 2013).

Although TOD as a planning tool is now widely practised across the world, the
rationales underpinning this mode of development can vary significantly. This is
particularly the case in Asia. In most Asian cities, there is no tradition of
suburban neighbourhoods of automobile-oriented, single-family houses. Instead,
like many other developing countries, the suburbs feature a more monocentric
urban form than cities in developed countries (Cervero, 2013:9). Rather than
creating a compact urban form, cheap and convenient rapid transit is important
for making people travel further. As a result, many rail transit projects have been
an integral part of planning for polycentricity. More often than not, the aim of a
mass rapid transit system was to relieve the problem of congestion through the
development of sub-centres (Chorus, 2009; Yang and Lew, 2009). In other words,
TOD, which was originally designed as a tool for repairing sprawl, has been
repurposed to facilitate planned suburbanization. However, as one recent study
on Tokyo has shown, the dense, mass transit-oriented suburban development did
not guarantee the development of new suburban employment centres as planned

(Phelps and Ohashi, 2018).

Agents, institutions, and methods for the development of rail transit vary across
these countries. In Singapore and Hong Kong, the state became directly involved
in such projects by setting up various agencies (Yang and Lew, 2009; Cervero and

Murakami, 2009). In Japan, the government typically worked on stimulating
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private investment via various policy instruments instead (Chorus, 2009). In
Southern and Southeast Asian cities, along with decentralization and
privatization reforms, private developers are emerging as investors, builders, and
managers of suburban infrastructure through public-private partnerships
(Dupont, 2007; Kennedy, 2007). Yet difficulties in building partnerships among
central, state, and city governments have usually been a serious impediment to

mass transit projects (Sreedharan, 2002).

China is a latecomer in the development of public mass transit systems. Similar
to its neighbours, the development of the railway network in Chinese cities went
hand-in-hand with the development of suburban areas. Meanwhile, the ‘Rail +
Property’ development program in Hong Kong was widely referred to as a role
model by city governments and urban planners (Cervero and Murakami, 2009),
that is, to finance railway investments through dense property development near
railway stations. Nonetheless, the replication of this model in China is not easy,
even though Hong Kong's MTR Corporation has been invited to join a few rail
transit projects in some large cities (Chang, 2013). Importantly, since the land is
in the hands of local governments, railway operators can hardly engage in
property investment and management and capture land values themselves.
Instead, as rail transit projects bring about a booming housing market in the
suburban districts, the benefits associated with rail transit actually go to
suburban governments. Therefore, the implementation of TOD in Chinese cities

actually goes beyond merely financing infrastructures to target suburban growth.

3. Infrastructure as a financial instrument: transit-oriented development
for post-suburban growth in China

Suburban development in China has evolved from socialist industrial satellites in
the pre-reform era to government-sponsored residential and industrial
relocation immediately after economic reform, and finally, to the recent
development of new town projects. The post-suburban characteristics of Chinese
suburbs can be noted in the existing literature. First, prevailing high-rise
buildings, suburbs in China are far more intensified. Although luxury villas and

gated communities are emerging, they are exclusive to a few extremely rich
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families (Shen and Wu, 2013). Second, the rising suburban nodes in China are
economically significant with a mixture of employment, commercial, residential,
and other functions (Wu and Phelps, 2011). In particular, manufacturing
industries are economic drivers of Chinese new towns (Shen and Wu, 2017). Last
but not least, Chinese suburbs are socially diverse. Suburban residents have
different socioeconomic attributes, ranging from wealthy families living in luxury
villas, and relocated middle-class families, to rural-to-urban migrant workers
living in private rental houses (Shen and Wu, 2013; Shen and Xiao, 2019).
Chinese suburbs are post-suburban spaces in the sense that they are

underpinned by the “urbanization of the suburbs” (Wu, 2013:194).

Existing explanations of suburban development in China include economic
decentralization and the change in urban land-use (Zhou and Ma, 2000), the rise
of state entrepreneurialism (Wu and Phelps 2011), and the housing demands
from both the new urban rich and migrants (Shen and Wu, 2013). Fundamentally,
the forms and processes are a spatial fix in China’s contemporary accumulation
regime. Housing development is used to subsidize industrialization. Meanwhile,
the development of employment centres and the relocation of university
campuses reflect the process of metropolitanization (Shen and Wu, 2017).
Nonetheless, the infrastructures that enable the entire system to work have
received little attention. Empirical studies have revealed a strong association
between infrastructure investment, urban expansion, and economic performance
(Wu, 2010; Li et al,, 2017). Yet the mechanism through which infrastructures
contribute to suburbanization remains unclear. As Zhou and Ma (2000) pointed
out, in the case of China, since suburban locations were not preferred to
inner-city locations, significant improvements in transportation and
communication infrastructures are critical to reduce the resistance to relocating
to the suburbs. But the role of rail transit in recent round of suburban
development goes beyond moving people. By taking the form of TOD,

infrastructures function as a financial instrument for post-suburban growth.

Historically, infrastructure deficits had long been a major impediment to

suburban growth in China. Before the 1980s, vast areas immediately outside the
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city proper were underdeveloped rural areas, scattered with a few state
industrial satellite towns. Because the central government controlled
infrastructure investment and maintenance, local governments had limited
resources to fund urban infrastructure projects (Wu, 1999). Instead, state-owned
enterprises in satellite towns developed infrastructures with funds allocated
from the sectoral departments in central government. Since industrial
development was given a high priority, urban infrastructures were deemed costly
and non-productive, and investment in living facilities and services was very
limited. As a result, these satellite towns were unattractive to residents. Thus, a

large proportion of workers still commuted from the central city to the suburbs.

After economic reform, the importance of infrastructure for attracting foreign
capital investment was widely recognized by local governments. Meanwhile,
along with a series of reforms on central-local fiscal relations, multiple sources of
funding, particularly extra-budgetary revenue, became available for urban
infrastructures (Wu, 1999). The development of economic development zones
relied heavily on the provision of cheap serviced land with urban infrastructures
by state-owned development companies (Yeh and Wu, 1996). In particular, the
large-scale construction of ring roads and arterial roads facilitated industrial
relocation and population redistribution (Zhou and Ma, 2000). However, the
central city did not show any sign of a decline. Most people were passively
relocated to the periphery by urban redevelopment projects (Zhou and Ma,
2000), but equipped with better facilities and services, central areas remain the

preferred place to live and work.

Since 2000, Chinese cities have witnessed a widespread development of
suburban new towns. In contrast to previous stages, one important reason for
this round of suburban development was to facilitate a booming suburban land
and housing market. All the new town plans placed an emphasis on the provision
of quality infrastructures to attract property investment. In particular, rail transit
systems were rapidly expanded into the outer suburban area, bringing about
unprecedented economic and population expansion on the urban edge (Cervero

and Day, 2008).
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Clearly, rail transit has become critical because it is an effective way to move
people between the central city and the peripheries. Despite the recent increase
in the total number of private automobiles, the prevalence of car ownership is far
less in China than in developed countries. In the United States, at the peak of
suburbanization in 1960, nearly 79% of households owned one or more
automobiles (Rosetti and Eversole, 1993). In contrast, in China, by 2014, on
average, there were about 29 private passenger cars per 100 households (NBSC,
2015). Moreover, a large proportion of potential new suburbanites are those who
have been squeezed out by the cost of living in the city centre, and most of them
cannot afford a private automobile (Shen and Wu, 2013). Thus, public
transportation, particularly rail transit, is the most common choice for

commuting (Yao and Wang, 2014).

While rail transit systems are rapidly expanding into the outer suburbs, the label
of TOD is widely used by planners and developers. The spatial form usually
conforms to the original design of TOD. Mixed-use projects integrating retail
outlets, offices, hotels, and housing are built atop or directly connected to
stations. Clusters of high-rise, high-density apartments are particularly common
along the line and in the areas surrounding suburban metro stations. However, in
many cases, TOD principles are applied superficially since the implementation of
the original idea has encountered many difficulties. The obstacles lie in
mechanisms of urban development in China (Doulet et al., 2017). For one, along
with the rise of state entrepreneurialism, the short-term economic benefits of
infrastructures usually take priority over long-term sustainability. For another,
fragmented governance, such as difficulties in coordinating interests among
governments, as well as technical departments, also make it very difficult to

achieve cross-functional goals.

Under such circumstances, the popularity of TOD needs to be fully understood
with reference to the political economy of urban development in China. The
spatial form of this development pattern fits well into the idiosyncratic

institutions of urban development, because it links land sales, residential
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development, and infrastructure funding in one project. As widely noted in the
existing literature, in response to increasing fiscal pressure under strengthened
fiscal and land controls, local governments adopted an idiosyncratic
“land-infrastructure-leverage” strategy of urban development (Tsui, 2011). On
the one hand, the state relied heavily on land revenue to pay for public
expenditure on pro-growth projects (Lin and Yi, 2011), while on the other hand,
local government financing vehicles (LGFVs) were set up to leverage initial
money for infrastructure projects through market borrowing, such as bank loans,
urban investment bonds, or collaboration with trust companies (Li and Chui,
2017). Infrastructure functions as the nexus in the process, however. Thus, the
state needs to borrow money first to initiate infrastructure projects and bet on a
booming land and real estate market. For the local government and its LGFVs,
infrastructure is no longer merely part of the low-cost incentives to attract
investors, as it was in the development of industrial zones. First, it is an
important fixed-asset of the state and is ideal collateral to increase leverage.
Second, infrastructures, particularly transportation systems, are critical for
raising land and property values and, in turn, increasing land revenue. In this

sense, infrastructure can be understood as kind of a financial instrument.

In practice, various infrastructure projects are usually the responsibility of one
specialized urban investment corporation (chengtou). The role of chengtou is
usually analogized as the manager of the urban infrastructure on behalf of the
government (Interview with senior researcher, Department of Strategic
Development, Shanghai Municipal Investment Group Corporation, 6 March 2014).
In other words, the main task of the corporation includes the financing,
construction, and daily operation and maintenance of various infrastructures. It
first uses state-owned assets, mostly infrastructure, to borrow money on the
market. It then sets up project corporations for constructing new infrastructure.
For rail transit and other transportation infrastructure projects, because the
operation can hardly make immediate profits, initial capital usually includes both
cash and land plots. After the land price rises with the improvement of
accessibility, revenue from land leasing for commercial and residential uses is

then used to pay the debt or to finance other infrastructure projects.
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Sometimes, private partners may be invited to co-invest in rail transit projects. In
some cases, operation of the system is outsourced to transportation companies.
However, because metro fares are kept low, these companies would barely be
able to operate simply by depending on the revenue from the metro fares.
Therefore, most of them also receive subsidies from the government (Chang,
2014). In some cases, there are collaborative private partners, such as the
developers, who would have privileged access to land plots for real estate

development along the railway line.

This mode of infrastructure development also favours collaboration among
different governments. Historically, within China’s peculiar system of ‘city
administering county’ (shi guan xian), the central city possesses the legislative
capacity to administrate its suburban counties and leads the development of the
regional economy. However, since the late 1990s, the annexation of suburban
counties into urban districts directly under the jurisdiction of the central city has
become ubiquitous (Zhang and Wu, 2006). Meanwhile, in most cases, districts
have been given more autonomy and greater incentives to promote local growth.
In transportation infrastructure projects, the revenue comes from land within
the jurisdiction of individual districts. Inputs and gains for the governments can
be clearly defined by boundaries, which makes it easier for them to co-invest in a

single project.

4. Transit-led suburban development in Shanghai

As one of the megacities in China, Shanghai has a long history of state-led
peripheral development. In the 1950s, Shanghai was positioned as the largest
industrial base in China. The municipality proposed to develop five satellite
towns to accommodate massive industrial development. Then, in the 1970s,
along with the arrival of two national industrial bases, namely, Baosteel Complex
in Baoshan and Shanghai Petrochemical Complex in Jinshan, another two key
satellites were intensively constructed. However, due to the lack of living facilities
and services, these towns were unattractive to residents, and although a number

of factories were allocated to the satellites, most workers still lived in the center.

13



It is against this backdrop that the extension of rail transit into the suburbs

becomes particularly important in bringing about suburban growth.

Shanghai has made significant achievements in rail transit development in the
past twenty years. The first metro line, with only five stations and a length of 6.6
km, opened in 1993. Since then, the system has witnessed rapid growth,
significantly during the years leading up to the 2010 Shanghai World Expo. At
present, there are 16 lines, 389 stations, and an operating route length of 666
kilometers, making it the largest rapid transit system by that measure, and the

second largest by number of stations in the world (Li, 2018).

In particular, rail transit is penetrating rapidly into the remote outer suburbs
(Figure 1). In response to rapid urban expansion in the late 1990s, Shanghai
planned to develop a metropolitan structure through decentralizing growth into
suburban new towns. However, accessibility is of particular importance when
bringing about suburbanization. Considering that the level of car ownership in
Shanghai and China is still relatively low, mass transit, rather than a high-speed
system, helps transport as many people as possible. The municipality proposed
constructing four metropolitan lines in its 1999 master plan. According to one
planner who was involved in the making of the plan,
Different from previous versions, the 1999 master plan placed great
importance on the development of new towns in the outer suburbs... The
aim was to facilitate population decentralization and reduce growth
pressure on the central city. But people will be ready (to live in the suburbs)
only if the transportation infrastructure makes it easy to travel (between the
central city and the suburbs). So the plan placed great importance on rapid
transit linking the new towns and the central city, which has been gradually
built up over the years. (Former Deputy Chief Engineer, Shanghai Urban
Planning and Design Research Institute, quoted in Xu, 2014)
According to the long-term plan, all eight suburban districts and one county
would be linked to the central city. To date, six suburban districts have rapid
transit links to the central city, while the remaining three (Fengxian, Jinsha and

Chongming) will have theirs in the next few years (Shanghai Municipal
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Development and Reform Commission, 2016).

[Figure 1 is about here]

Shanghai is well known for institutional innovations to facilitate the development
of the rail transit system. First, the achievement is a result of a very typical
development mode combining market instruments and planning centrality under
state entrepreneurialism in China (Wu, 2018). When Shanghai launched the
grand plan to build 200 km of operational lines within five years in 2000, it set
up a mode of development known as “four separation” (si fen kai), i.e. the
separation of investment, construction, operation, and supervision. The aim was
to involve multiple stakeholders and to run the projects based on market
mechanisms (Chen, 2003). Two state-owned investment corporations, Shanghai
Municipal Investment Corporation and Shanghai Jiushi Corporation, set up a joint
rail investment company - Shanghai Shentong Metro Corporation Limited - to
raise money on the capital market. The construction and daily operation of each
project was contracted to professional companies. These came under the

supervision of the Shanghai Transportation Management Bureau.

This mode of development was based on market mechanisms. Vertically, each
company was an independent market player with its own interests. Relationships
among these companies were based on contracts. Horizontally, the investment
company would choose contracting companies to construct or operate the metro
lines through public bidding. This institutional arrangement effectively helped
leverage capital investment, reduce costs, and speed up the overall progress. But
the government soon found it difficult to coordinate the interests of multiple

market agencies, which greatly impeded the progress of the system.

In 2004, Shanghai municipality determined to construct a subway network
before 2010 Expo. Like in other cities, with the mega-event as a pretext for
promote urban construction (Shin, 2012; Bao et al., 2017), the mayor called for
the use of “all the power of the city (ji quanshi zhi li)” to complete the task

(Interview with senior researcher, Department of Strategic Development,
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Shanghai Municipal Investment Group Corporation, 6 March 2014). Shentong
Group was established to be in charge of the investment, construction, and
operation of all the metro lines in Shanghai, and state-owned professional
construction and operation companies were gradually merged into the group.
This was to reduce the transaction costs in the mode of “four separation” and to
promote the efficiency of the project. Meanwhile, a government department,
Shanghai Rail Transport Construction Headquarter (Shanghai Guidao Jiaotong
Zhihui Bu), was established to make overall development plans and to coordinate
among multiple stakeholders. This arrangement was vividly known as “two
wheels”, according to the former office director of Shentong Group: “When the
government was needed, the government took up the matter. When the
enterprise was needed, the enterprise came forward” (Former office director of

Shentong Group, quoted in Jin, 2013).

Second, within this institutional framework, the project was funded through a
new financing mode called network syndicated loans (wangluo yintuan), which
was particularly useful for the development of rail transit in suburban areas.
According to the vice president of Shentong Group,
Building the rail transit network had two major functions. In central areas, it
would help solve traffic congestion. [The principle of the plan was] “Money
follows people”. In suburban areas, it would facilitate the development of
new towns. [The principle was] “People follow money.” (Vice president of
Shentong Group, quoted in Li, 2014)
In total, the municipal government needed to raise 132.24 billion Yuan (58% of
the total investment) from bank loans (Li, 2014). Such a large sum of capital
could only be obtained by borrowing from multiple banks, but all the banks
wished to invest in projects in the central areas where profits could be expected.
Indeed, it is difficult to obtain loans for projects in the remote suburbs. Shentong
Group therefore packaged all the projects as one to balance the risks and returns
at different locations, thus greatly improving the credit score of the whole project.
In a way, the project of TOD integrates various land development projects to

make them a ‘standard’ financial product for investors.
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Finally, district governments had become self-motivated partners of the
municipality. After annexing suburban counties and converting them into
districts, Shanghai municipal government decentralized both fiscal and
administrative power to district governments. Although district governments
were required to share taxes with the municipality, they were granted the right to
organize economic development and public affairs. As a result, they developed
strong incentives to promote local growth and compete with each other for
infrastructure projects. For example, according to General Counsel of Xinmin Rail
Transit Development Corporation, the No. 5 Metro Line was proposed and then
mostly funded by the district government of Minhang (a suburban district) (Xu,
2018). The municipality held that, as suburban district governments would
benefit greatly from the metro extension, they should bear more costs. In central
districts, given the high cost of resettlement and relatively low profit from land
sales, Shentong Group usually subsidizes resettlement and the development of
stations along the line. For suburban districts, however,; local governments were
required to share the construction costs with Shentong. Besides, the suburban
district governments must finance the land preparation and the development of

stations within their jurisdictions on their own.

In this context, it is common for suburban districts to borrow first and use land
revenue to pay off the debt afterwards. In contrast to the acute land scarcity in
the central city, suburban districts have vast amounts of land for sale. In the case
of the development of the No. 5 metro line, for instance, the district government
borrowed 400 million Yuan from China Development Bank, but it was paid off
soon after the completion of the project in a booming market:
After the opening of the light rail, land and real estate market boomed along
the line, and all kinds of taxes also greatly increased. The district
government had no debt at all, as if the light rail was entirely free! (General
Counsel of Xinmin Rail Transit Development Corporation, quoted in Xu,
2018)
In the development of the No. 16 metro line linking Lingang New Town to central
Pudong, the financing model was clearly called “Rail + Property,” an essentially

land value capture approach:
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[The state or state-affiliated development corporations] control land
development to boost value of the plots surrounding the site. The income
from land and property development is then used to balance the investment
in rail transit construction. (Shanghai Pudong Rail Transit Investment
Corporation, 2013: 52)
To illustrate the process in detail, the next section explores the development of
the No. 9 Metro Line, the first rail transit linking the outer suburbs and the

central city, in Songjiang district.

5. The development of the No. 9 Metro Line

5.1 Bidding for infrastructure projects under suburban entrepreneurialism
Songjiang lies at the far southwestern edge of the metropolitan area. It was
incorporated into Shanghai and designed as one of its industrial satellites in the
1950s. Due to a lack of living facilities, however, workers were unwilling to settle
there. As a result, there was no significant population growth in the town, with
the population increasing from 50,672 in 1958 to just 52,492 by 1978 (Shanghai
Songjiang Almanac Editorial Board, 1991). Thanks to a range of market-oriented
reforms, Songjiang saw rapid growth in the industrial sectors in the 1990s, but it

remained a remote suburb unattractive to residents and real estate capital.

In 2001, when Shanghai launched its first round of suburban new town projects
known as ‘One-City-Nine-Towns’, Songjiang was selected by the municipal
government as the first major site for suburban new town development. To a
large extent, the project aimed to promote real estate development in the
suburbs (Interview with previous chief planner, Shanghai Municipal Planning
and Land Resources Management Bureau, 14 January 2009). Therefore, while the
municipal government has normally shared land-leasing fees with suburban local
district governments since 2001, Songjiang District Government was exempt
from this policy and was able keep all the land leasing fees. Songjiang
government also had significant incentives to collect revenue from land sales to
facilitate industrial development. Nonetheless, as an outer suburban district,
Songjiang had never been a favorable residential area. Although the land price

was far less than that in the central districts, few investors were optimistic about
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commercial and housing projects there (Interview with Deputy Director of

Songjiang Planning and Land Resources Management Bureau, 13 July 2010).

Clearly, being the first district to have a metro line linked to Shanghai would be a
significant competitive advantage for the suburb. In particular, local government
officials emphasized the impact of the metro line on the property market and
industrial development. Rail transit was seldom mentioned as a sustainable
mode of transportation.
The metro line is the lifeline of Songjiang. It is important because it has
‘activated’ not only Songjiang New Town, but also four other townships in
the north. It has greatly increased the potential of a booming housing
market. People from the central areas now come and buy houses here.
(Interview with deputy director, Songjiang Chengtong Rail Transport

Investment and Development Co., Ltd, 7 June 2010)

When we promote industrial investment, of course, we always mention
convenient transportation via the metro line to Hongqgiao Transport Hub
and the central city as a favorable advantage. (Interview with Deputy Mayor

of Jiuting Township, 11 June 2010)

Therefore, the district government started out to build a light rail by itself as
early as 1998. After it was assigned as a major site of Shanghai’s new town
project, Songjiang district government began to lobby the municipality to give
priority to the No. 9 Metro Line. Before that, Songjiang had successfully attracted
a university town project that accommodated seven universities moving out from
the central city. This proved to be a significant bargaining chip in acquiring
support from the municipality. Because half of the total population of the
university town, i.e., about 50,000 students and staff, needed to go back home to
Shanghai at the weekend, it led to extreme traffic pressure on the bus-based
transport system, so a metro link to the city was urgently needed. This was a
major reason why the municipality finally agreed to develop the No. 9 metro line
first (Interview with Deputy Director of Songjiang Planning and Land Resources

Management Bureau, 13 July 2010). Thus, Songjiang became the first outer
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suburb to have a metro link to Shanghai.

The No. 9 metro line was one of four metropolitan rail lines proposed in the
Shanghai 1986 Master Plan. It would start from Fengjing in southwestern
suburban Shanghai, run through the central city, and lead to Chongming Island in
the northeast. But due to a lack of funds, it was hard to imagine at that time when
it could be constructed (Interview, Deputy Dean, Shanghai Urban Planning and
Design Research Institute, 24 May 2010). The final route now runs through the
city, from the southwest end of Songjiang South Railway Station, via a number of
major hubs in central Shanghai, to the northeast end of Caolu township in
Pudong district, another newly-planned suburban site for affordable housing
development (Figure 1). The first phase was a 30.5 km line from Songjiang New
Town to Yishan Road in Xuhui, via four townships in Songjiang and four stops in
Minhang, where it was joined to the established central metro network. In effect,

it connected the urban core with all the peripheral settlements along the line.

5.2 Transit-oriented development as a financing instrument

In the beginning, urban planners aimed to apply TOD principles to the stations
along the No. 9 metro line. The model was operationalized so as “to arrange
public facilities around the stations, while creating a range of densities with the
highest being at the station, gradually tapering outwardly” (Liu et al., 2011: 61;
translated from Chinese). However, in practice, the principles of TOD were not
strictly followed, and the degree of implementation varied. For example, in
addition to high-rise apartments, low-density government offices were also
developed within the immediate vicinity of the Songjiang New Town Station.
Importantly, the original aim of TOD, i.e., to achieve urban sustainability, was not
the major consideration. Instead, the economic benefits of such a spatial
arrangement were well recognized by local governments. For instance, after the
site of the station was chosen, Jiuting Township changed an earlier version of the
development plan and relocated its central business district closer to the station
while some plots near the station originally intended for commercial

development ended up as real estate projects (Pan and Xu, 2011).
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Shentong Group, as the agent of the municipality, invested in and organized the
project. The construction of the line was outsourced to Shanghai MTR
Construction Co. Ltd., a joint venture of Hong Kong MRT Co. Ltd. and Shanghai
International Group (a state-owned financial holding group). However, although
Shentong Group exclusively funded the segments passing through the central
districts, segments in suburban districts were co-funded by Shentong Group and
the suburban district governments. Because the line passed through Songjiang
and Minhang, these two suburban districts had to contribute to the investment of
the segments in their jurisdictions. Moreover, they were required to undertake
primary land development and develop stations along the line on their own.
After the project had been completed, Shentong Group was responsible for the
daily operation of the line. Shanghai Municipal Urban and Rural Construction and

Transportation Committee supervised the project.

Songjiang was in charge of building a 22.4 km? segment and six intermediate
stations. The total investment was 4.5 billion Yuan, two thirds of which was
raised by the local authority itself. A development company, Chengtong Rail
Transit Investment and Construction Corporation (CRTICC), was established by
the district government to carry out relevant tasks on Songjiang’s behalf.
Songjiang Urban Investment Corporation (SUIC), the state-owned corporation
specializing in financing and operating infrastructure projects, assisted with the
process of borrowing money from banks for the project. Using some of its fixed
assets, such as roads and bridges, as collateral, SUIC obtained a 3 billion Yuan
syndicated loan from eight banks in 2000. With this amount of money, CRTICC
was able to complete the pre-construction work. Township governments did not
invest money in the project, but they contributed the land along the line and

helped with resettlement.

Meanwhile, in order to cover the cost, various pieces of land near each station
were given to CRTICC. After primary development, the land could be leased out
for real estate development, while CRTICC could keep 70% of the total lease fee
as their profits. Despite the high price, plots near the stations were very popular

because of a good market expectation. In this way, there were usually many
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high-rise apartments surrounding the metro stations, i.e., the Chinese version of
TOD. Developers explained that the aim of building the high-density design
surrounding the stations was to offset the high land cost on the one hand, and to
target the market of white-collar commuters on the other (Interview with real

estate developer, Shanghai Shilihe Real Estate Co., Ltd, 11 June 2010).

The line began operating on December 29, 2007, and its last section, connected
to the Yishan Road station, was opened on December 28, 2008. The management
and operation of the line was then transferred to Shentong Group. Passenger
numbers have been increasing since its inauguration. However, ticket prices are
fixed to remain at a low level by the municipal government. Like many other
metro lines in Shanghai, the No. 9 metro line actually runs at a loss for Shentong

Group, which is largely subsidized by the municipality every year.

The non-profitability of the line is not a problem for CRTICC and Songjiang. The
district grasped the essence of suburban transportation, that is, that the value of
suburban transportation does not lie in moving people, but in raising the price of
the land it passes through (Fishman, 1987: 143). The debt of 3 billion Yuan was
the largest sum ever borrowed by the government, and it was not without risk at
the time. But for the banks, this offered good lending opportunities.

This is, of course, a good loan for the banks. The district government would

back its subsidiary companies anyway. (Interview with Deputy Director,

Songjiang Chengtong Rail Transport Investment and Development Co., Ltd, 7

June 2010)

[t was not difficult to borrow money from the banks at that time. First, they
trusted state-led projects. After all, they were state-owned banks. Second,
there would be also huge benefits. There was land. No need to worry about

the repayment at all. This proved to be true. They all made a fortune from

1 In Shanghai, there are three types of state-owned corporations. The public service-type of corporations
are responsible for delivering public services. The function-type of corporations are established for carrying
out specific tasks; they are evaluated based on the completion of the tasks rather than profits, but they need
to maintain a balanced budget themselves. The competition-type of corporations are evaluated based on
economic performance. Shentong Group belonged to the public service type of corporations. They are
directly subsidized by the state with money from other sources.
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the project in the end. (Interview with Deputy Director of Songjiang

Planning and Land Resources Management Bureau, 13 July 2010)

As expected, the announcement of the No. 9 metro line immediately resulted in a
rise in the price of land along the line. During the periods of construction, by
gradually leasing out the land, CRTICC maintained a balance between capital
returns and next-stage investment. Along with the maturity of the area in the
following years, CRTICC saw the land in its possession dramatically increase in
value year after year. When it leased out the last two pieces of land in 2010, the
price had reached as high as approximately 10 million per mu (15 mu = 1 ha).

After a land sale of about 320 mu in total, the company easily paid off its debt.

5. 3 Consequences: transit-led suburbanization
Due to the opening of the No. 9 metro line, the travel time between Shanghai and
Songjiang has been greatly shortened, and the sites in the northeast of the
district are within a 1-hour commute of the center of Shanghai. Thus, it has
become possible to work in the central or inner suburban districts and live in
Songjiang. When discussing the impacts of the metro line on Songjiang,
interviewees highlighted its significance for bringing population to this remote
suburb.
“Building a new town" is only material production. But only people make it a
real city. In this sense, the No. 9 metro line is particularly important.
(Interview with Deputy Director of Songjiang Planning and Land Resources
Management Bureau, 13 July 2010).
According to the most recent 2010 census, Songjiang had become the district
with the greatest population growth rate of nearly 150%. Although Songjiang
New Town can hardly be said to have become an “anti-magnet” to control
continuous urban sprawl, the population in the new town had increased from
271,400 in 2000 to 684,300 in 2010, making it the most populous suburban new
town in Shanghai. However, more importantly, one after another, townships
along the line had become population growth poles. Taking Jiuting Township and
Sijing Township as examples, the first and second stops of the metro line when

entering Songjiang from Shanghai, both used to be small market towns in
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suburban Shanghai. In 2000, the total population of Jiuting was only 20,111. By
2017, the population within the total area of 32 km? was estimated to be more
than 260,0002. Following Jiuting, the total population of Sjing Township
increased from 19,685 in 20003, 94,279 in 20104, to 142,264 in 20155,

The route turned the suburb into a true settlement and consequently activated a
housing market in north Songjiang. The fiscal revenue of Jiuting ranked first in
the district. The real estate industry contributed to nearly half of its total GDP. By
2010, the township government had sold almost all the land and had begun to
promote the service industry as a new growth pole (Interview with Deputy
Mayor of Jiuting Township, 10 June 2010). In Sijing, the government enjoyed the
huge profits from land sales as a result of spillover benefits from Jiuting, which
now contributed 60% of the fiscal revenue of the township government
(Interview with Director of Village and Town Construction Management Office,
Sijing Township, 9 June 2010). According to the Deputy Mayor of Sijing, each year,
the government spent 200~300 million Yuan on resettlement and infrastructure
development. Since the land price had increased by about 7 million Yuan per mu,
the government had easily earned 1,400 million Yuan by leasing just one piece of

land in 2009 (Interview with Deputy Mayor of Sijing Township, 9 June 2010).

The effects of the metro line surely go beyond the economic sphere. Although
Chinese suburbs feature a high-degree of heterogeneity, led by the development
of rail transit, high rise buildings have become dominant along the line. Rail
transit brought about opportunities to make great profits from high-density
development:
We originally proposed some low-density developments. But after the
launch of the No. 9 metro line project, we increased the floor to area ratio.
We did not follow the original plan for economic benefits. There would be a

market for apartments. But for the government, higher density means

2 According the official websites of local governments, the total population living in Jiuting Township was
100,429 by the end of 2016, and the total population in Jiuting Subdistrict was 160,885 by the end of 2017.
See http://jtz.songjiang.gov.cn/; http://jltid.songjiang.gov.cn

3 The data is drawn from the 2000 fifth population census.

4 The data is drawn from the 2010 sixth population census.

5 The data is drawn from the official website of Sijing township government, see
http://sjz.songjiang.gov.cn
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higher land price. (Interview with Deputy Mayor of Jiuting Township, 10
June 2010).
This is particularly the case for the townships where the development was less
planned than in the new town, as local officials indicated:
Homebuyers in Jiuting are mainly new graduates and white-collar workers.
They could not afford apartments near their jobs in the central areas. But
housing prices were much cheaper here. Xinqiao Township nearby, which is
bypassed by the No. 9 metro line, is quite different. Villas and holiday resorts
are the mainstream of property development. Homebuyers are groups of
higher socio-economic backgrounds, such as journalists, government staff
etc. However, Jiuting won Xingiao over in terms of the total economic output
of the real estate industry. (Interview with Deputy Mayor of Jiuting

Township, 10 June 2010)

Real estate development here used to be mainly villas. But now, with the
arrival of rail transit, it is impossible to control the density. (Interview with
Deputy Mayor of Sijing Township, 10 June 2010)
Even in Songjiang New Town, while there were low-density residential quarters
as planned, high rise buildings dominated the housing development near the

metro stations (Figure 2 and 3).

[Figure2 and 3 are about here]

Enjoying great benefits from this mode of development, the district government
soon began extending the line further southward to develop a new area of 66.8
km? in the south of Songjiang New Town, i.e., the southern district of Songjiang
New Town in 2009 (Interview with General Manager of Songjiang New Town
Development Corporation, 24 March 2014)). The total cost of the extension for
5.35 km was 2.7 billion Yuan, which was again shared by the Shentong Group and
the Songjiang district government in the ratio of 1:2. Different from the first
phase of Songjiang New Town, which originally aimed to attract residents from
the central city by creating a suburban living environment, the new area featured

high-rise buildings to attract young homebuyers, and became a new city rather
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than a suburb (Interview with Deputy Director of Songjiang Planning and Land
Resources Management Bureau, 13 July 2010). The project was carried out by
CRTICC, but becoming aware of the huge profits from property development, the
company developed and ran the properties near the stations itself this time,
We planned to undertake some high-density developments at the stations,
such as office building, hotels etc. The land around the stations belongs to
public utility land-use type, and a public auction is not needed. Different
from land sales, this will be long-term benefit. The new district party
secretary encourages holding more state-owned assets and not selling them
all. Once the land was all sold, it would be much more difficult to plan and
manage. (Interview with deputy director, Songjiang Chengtong Rail

Transport Investment and Development Co., Ltd, 7 June 2010)

One important consequence of rapid population growth along the line, however,
is the inadequate capacity of providing infrastructures and services. Ironically,
interviewees living in Jiuting and Songjiang all listed transportation as the
primary issue. With a daily ridership of 750,000 in 2015, the No. 9 metro line in
Songjiang has become one of the busiest lines in Shanghai (Zhang, 2016).
Problems, however, were exacerbated particularly after the metro line was
further extended to south Songjiang in 2012. The extension triggered another
round of population growth. Consequently, during peak hours in the morning,
carrying commuters from stations all the way along, the train is almost fully
loaded when it arrives at Jiuting, meaning people from Sijing and Jiuting can
hardly get on the train. Besides, providing enough social services has also been a
severe problem with primary and nursery schools in Jiuting, Sijing and Songjiang
New Town all overcrowded. The provision of infrastructure could hardly keep up
with the rapid population growth rate (Songjiang District Construction and

Management Committee, 2017).

The increasing demand reached far beyond the capacity of the township
governments, which used to serve less than one-tenth of the present population.
As a real estate developer complained about the inadequate investment of Jiuting

Township in public facilities:
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This is the problem of suburban governments. They are not as efficient as
governments in the central city. We actually had to resettle residents all by
ourselves. The government did not invest in public goods. They apportioned
the building of schools, activity centers, etc. to developers. (Interview with
General Manager, Shanghai Olympic Garden Property Development
Corporation, 11 June 2010)
Facing growing pressure from residents, in 2015, the district government
established a new administrative unit, Jiuliting Subdistrict and separated it from
Jiuting Township. The subdistrict covers an area of 6.79 km? on the northern side
of the No. 9 metro line. Led by intensive development of high-rise apartments, it
is the densest area in Jiuting Township. The total population was about 100,429
by the end of 2016. However, there were only three nursery schools, three
primary schools, and one middle school®. As a subdistrict, the public facilities of
Jiuliting were taken over by the district government. This administrative
adjustment aimed to reduce the burden on the township government. This,
however, would be not easy since there was not much land left within the area

(Huang, 2016).

6. Conclusion

This study examines a detailed case study of Songjiang new town, Shanghai,
China, which allegedly applied a TOD approach. Intriguingly, on the face of it, the
physical form right next to the metro station meets the definition of TOD that
originated from current planning efforts in the West to achieve a compact,
public-transit-dependent suburban environment and a new way of suburban life.
In Songjiang, this form of development was appropriated as a nexus linking land
sales, residential development, and infrastructure funding. The rail transit
project was used as an instrument for financial leverage. It raised funds from
different governments and converted land near the transit station into real estate
projects. Therefore, rather than a sustainable solution to suburban sprawl, this
form of development has turned out to be a precondition for suburban growth.

Rail transit has effectively triggered mass suburbanization in Shanghai. The

6 This is drawn from the official website of Jiuliting subdistrict government, see
http://jltjd.songjiang.gov.cn
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adoption of TOD actually facilitates the expansion of urban development into the
suburbs. Thus, in China, TOD has been promoted not as a post-suburban
planning principle to curb the low-density sprawl of automobile-driven suburbs

but rather as a way to finance suburban development.

The case of China has also indicated that it is insufficient to attribute the effects
of infrastructures based merely on the nature of the infrastructure (Filion, 2013);
the effects are actually mediated through place-specific political economic
processes. Similar infrastructure systems are constructed for different purposes.
Thus, TOD in China is fundamentally different from the original American
neo-traditional design principle. Rather than being repurposed for social and
environmental ends, for example, more sociable and compact suburban life
(Filion, 2015) and building positive images (Siemiatycki, 2006), rail-transit
projects largely function as an instrument for financing suburban development.
While socio-spatial relations are held in common across suburban

infrastructures, the concrete processes are differentiated (Addie, 2016).

However, gambling on the future appreciation in the value of the land and
buildings is speculative and risky. Along with the vast investment in
infrastructure, there has been a rapid increase in local government debts, but as
the economic growth is slowing down, there is a risk of facing the reverse
“infrastructural trap” (Kirkpatrick and Smith, 2011). Moreover, as it turns out,
this mode of development faces difficulties in fulfilling social reproduction for
the increasingly large numbers of new residents in such a short time. In the
booming towns along the line, such as Jiuting, the demand for addressing the
under provision of infrastructures and services has actually become a great

political pressure for the local governments.
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Figure 1 No. 9 metro line and major stations in Songjiang, Shanghai

Source: drawn by the authors
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Figure 2 High-rise buildings along the No. 9 metro line near Songjiang University

Town Station

Source: Author’s photograph
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Figure 3 Commercial and Residential development near Jiuting Station

Source: Author’s photograph
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