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Absrtact: in the background of transit priority changing to Transit City and transit power, in order
to deal with the problems of construction land shortage and traffic jam brought by rapid
urbanization, bus-oriented development (Tod) has become a key path for local governments to
lead high-quality urbanization. Most local governments have put into practice a lot of
locally-rooted Tod policies in the light of urban rail transit planning, construction and operation.
Based on the characteristics of multi-level planning and multi-sector coordination, understanding
the policy tools and practice mechanism of Tod will help improve the effectiveness of Tod. Based
on 135 Tod policies in 35 cities, using NVIVO text analysis and case study methods, focusing on
planning and overall planning, transfer of land development rights, development design and
index control, investment and financing model, this paper analyzes the policy tools and practical
characteristics of Tod, it is helpful to understand the implementation path of the localization of
Tod. The research shows that in China, the most policy tools for Tod are environmental ones
(68.09%) , supply ones (27.99%) and demand ones (3.92%) , it gradually presents the
characteristics of government-led and market-oriented operation, establishes a more mature
top-level design and overall planning mechanism, and forms innovations in financing structure,
land development right transfer, index control and adjustment, etc. . In the future, the practice
of Tod of local government should combine its own advantages, promote multi-financing,
efficient overall planning, density management and other optimization paths to enhance the
comprehensive benefits of Tod.
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Abstract: Amidst urban transportation policy shifts from prioritizing transit to focusing on
building transit metropolises and strengthening China's position as a nation with advanced
transportation networks, transit-oriented development (Tod) emerges as a pivotal strategy for
local governments T O shape high-quality urbanization in the context of limited constructive-land
supply and aggravating traffic congestion. Currently, most local governments in China have
introduced a plethora of locally rooted Tod policies and practices. Given the necessity for
multi-level planning and multidepartmental coordination in effectively achieving Tod goals,
understanding the policy tools, their evolution, and implementation mechanism of localized TOD
strategies is imperative. Based on 135tod policies utilizing textual analysis and case studies, the
paper delves into four important aspects of TOD-planning coordination, transfer of development
rights, planning and design standards, and investment and financing models. The study shows
that China's Tod policy tools predominantly focus on The environmental and supply aspects,
accounting for 68.09% and 27.99% respectively in The sample, while tools addressing The
demand side are least represented, accounting for only 3.92% . Additionally, China's localized Tod
approaches are government-led and market-oriented, with local governments establishing a
mature policy framework and coordination mechanism. Innovations are mainly made in the
financing structure, practice of transfer of development of rights, and control indicators and their
adjustment. In the future, local governments should strengthen their strength In Tod policy
making and implementation and promote diversification of financing, high-efficiency
coordination, and density management to achieve comprehensive social benefits of Tod
Strategies.
Keywords: transit-oriented development (Tod) ; policy tools; planning coordination; development
and utilization; investment and financing reforms

In the context of rapid urbanization and limited land supply for construction, urban traffic
congestion has brought about long commutes, high energy consumption and high pollution,
therefore, various regions are actively exploring the spatial optimization strategy with the
integration of transportation and land use as the core. Urban rail transit has become an
important way to relieve traffic pressure and improve land use efficiency with the advantages of
large volume, green, safety and punctuality, and provide new opportunities for transit-oriented
development (Tod) policies and practices [1] . Up to 2022,55 cities in our country have opened
multi-standard urban rail transit (including subway, light rail, urban fast rail, tram, etc.) , which
has 308 lines with a total length of 10287.45 km [2] . As a core concept of new urbanism, Tod can
lead to high-density, mixed-use development of urban land, build diverse, compact and dynamic
communities, and produce significant economic, social and environmental effects, such as
increasing the share of land value and public transport [4] , promoting sites, communities and
urban vitality [5-6] , reducing carbon emissions [7] .

Tod plays an increasingly important role in urban territorial planning and governance. In 2015,
the Ministry of Housing and Housing issued the guidelines for the planning and design of areas
along urban rail lines, explicitly focusing on rail stations to build an intensive, efficient and
user-friendly urban environment and activity space, we will give full play to the guiding role of
rail transit in urban space. In 2016, the guidelines for further strengthening the management of
urban planning and construction incorporated some of the core concepts of Tod into national
guidance. Based on this, cities actively try out and promulgate a series of policies to encourage



and strengthen the exploration of Tod model through localized policy tools, and form a localized
top-level design and action framework, define the content of the work, the mechanism of the
work and the division of responsibilities. Among them, the localization of Tod has two
connotations, one is the localization of international Tod Policy Practice in the mainland, the
other is the localization of each place in the process of localization. A good Tod has the complex
characteristics of multi-subject, multi-process and multi-policy, and its optimal implementation
depends on local government's innovation and comprehensive and effective policy tools [8-10] . At
present, there are many researches on the principle of Tod, planning and design, and spatial
effect, but few studies on the localization of Tod Policy and practice in China from the
perspective of policy tools. By collecting and analyzing a total of 135 TOD policy documents in 35
cities in China, with the help of the theory of supply-based, environmental-based and
demand-based policy instruments [11] , this paper reviews the characteristics of Tod policy in four
aspects: planning and coordinating mechanism, land supply and utilization, design and index
control, and investment and financing mode mechanism, this paper analyzes the practical
mechanism of Tod policy in the process of localization in our country.

The rise and practice of Tod

1.1 Tod Concepts and developments

The Tod focuses on high-volume public transport to guide the development of mixed-use
land-use patterns and community development adapted to Green Transport [12] , it has the
characteristics of density, design, diversity, distance, accessibility, traffic demand management
and rapid transit service [13-15] , and there are multi-scale and multi-type classification systems [16] .
Urban-scale TOD emphasizes the use of urban stock space to increase public transport use and
achieve sustainable urban development through planning guidance; 17 community-scale Tod
emphasizes encouraging public transport travel, building mixed-use, dynamic spaces near sites
[18] . Tod research also forms different schools of thought with different emphases on urban
economy, urban planning and travel behavior. For example, the urban economics school focuses
on the socio-economic impact of Tod, for example, the spillover effect on land price and urban
economy, the urban planning school pays attention to multi-scale Tod Planning and design, it
emphasizes the guiding and controlling role of planning and design strategies such as height,
density, distance and mixing degree [20-21] , and travel behavior school emphasizes the multiple
influences of Tod on travel mode choice [22] .

1.2Tod Policy and practice

At present, global metropolises emphasize Tod as a comprehensive path to optimize urban
development, such as reducing traffic congestion, guiding urban renewal and promoting urban
vitality. For example, urban land and transport integration in Europe emphasizes the role of Tod
in Sustainable Development and urban renewal and promotes the substitution of public
transport for cars [23-24] . In Hong Kong, China and Tokyo, Japan, “Track + property” Tod to help
solve the land shortage and financial difficulties [25] . In Curitiba, Brazil, high concentration of
transport corridors can promote urban renewal, forming a new vitality of urban regeneration [26] .
In India, Tod links the various densely populated centres of Mumbai, mitigating job-housing



imbalances [27] . In Rio de Janeiro, Brazil, Tod has strengthened the construction of housing and
employment centres along the transport corridor [28] .

The policy and practice of Tod involves multi-stakeholder and multi-level planning. The
implementation will of the government and the ability of planning and development are the
important factors that affect the practice. For example: the establishment of Planning Vision has
a guiding role in the development of Tod [29] ; Laws, regulations and guidelines provide
institutional safeguards for the integrated development of Tod [31] ; flexible adjustment of
planning and design standards improves the feasibility of Tod [32] ; and policy consistency benefits
the long-term implementation of Tod [33] . With the rapid development of urbanization in our
country, the local government has made a series of Tod policies and promoted practical
innovation by using rail transit construction. Therefore, analyzing the policy tools and practice
mechanism of local governments to promote Tod is helpful to understand the practice
mechanism and effect of urban Tod localization in China.

2 research ideas and design

2.1 research ideas

To collect and further select Tod Policy documents issued by major cities in China to reveal the
policy tools and practices of urban Tod localization in China. First, a total of 173 comprehensive
policies related to rail transit were selected and classified according to the text type and the
signature of the document. Among them, the document type was divided into regulations,
regulations, plans, methods, opinions, etc. , the signatories were divided into local government
offices, natural resources and Planning Departments. Then, a further reading of the full text of
the document, excluding the documents with little relevance to Tod, resulted in 135 valid policy
documents for analysis.

The choice and application of these policies are typical, which can fully reflect the characteristics
of Tod localization policy and practice. First, the 135 policy documents cover many important
aspects such as Tod Integrated Development Planning and coordination, land supply and
utilization, integrated development design and index control, and investment and financing
model reform, by 2022, a total of 55 cities had opened multiple urban rail transit systems,
excluding 10 cities with only trams, and the selected policy covered 77.8 per cent of the urban
area, the policy systems used for textual analysis also take into account the evolution of Tod
policies and practices in different cities. Taking Dongguan as an example, in 2011, the policies of
Special Land Reserve and joint development of land around rail transit stations in Dongguan and
the management measures of investment and financing of rail transit construction in Dongguan
made corresponding explanations on land reserve and rail construction investment and financing
mechanism within the scope of Tod Development Detailed rules for the comprehensive
development of land around railway stations and the construction of station complexes in
Dongguan, the leading group of urban rail transit construction and TOD development was
established, and the management requirements of Land Reserve and supply, Tod spatial
development and investment and financing mechanism were put forward Regulations on the
management of land and space composite utilization in the Tod area of Dongguan urban rail



transit, it forms the guidelines for the complex utilization of space, transportation facilities and
connection, public space and service facilities within the scope of Tod.

Based on the policy tool theory and analysis method, the policy terms are analyzed and coded by
NVIVO software. Coding refers to the conversion of policy provisions into figures for quantitative
processing such as statistical classification of policies. The coding of policy text analysis adopts
the node coding of“Policy sequence-chapter sequence-clause sequence”(Table 1) , and the basic
unit of coding is the specific clause of the policy text, for example, 1-5-3 represents the point of
Article 3 of Article 5 of the first policy, and then categorizes the coding results into policy tools
and specific TOD development links.

2.2 study design

Constructing a two-or three-dimensional analytical framework with policy tools is a common
approach to policy analysis [34] . According to the content of policy texts, a two-dimensional
analysis framework for the comprehensive development of local government policy tools and
Tod is constructed (Figure 1) . According to the characteristics of Tod policy and its
implementation process, Tod policy tools are classified into supply-oriented,
environmental-oriented and demand-oriented, which can be applied to the connotation and
classification of Tod Policy to a large extent. Among them: the supply-oriented tool refers to the
government through infrastructure and investment to expand the supply of TOD-related factors,
showing as the driving force of Tod Policy; Environmental tools provide a favorable environment
for the implementation of Tod through financial and regulatory policies, which shows as the
influence of Tod policies Demand tool refers to the government through procurement and (de -)
regulation to reduce market uncertainty, formulate a characteristic of the integrated
development policy of Tod, Tod policy differences. On the specific nomenclature of policy
instruments, focusing on the policy and practice processes of Tod localisation, combined with the
way the literature has been compartmentalised [35-36] , 11 policy instruments were selected as
units of analysis in the X dimension, as shown in Table 2.

In addition, combined with the main links involved in the development of Tod, the policy object
is divided into the planning and coordinating mechanism of Tod Comprehensive Development,
land supply and utilization, design and index control, investment and financing mode mechanism
as the analysis unit of Y dimension. The research process is mainly divided into two steps: first,
quantifying policy terms and word frequency statistics, discussing the time series characteristics
of Tod Policy, analyzing the quantitative characteristics of different policy tools in each link of
Tod Development, focusing on the“Overall analysis” at the national level. Secondly, based on the
typical cases of Tod practice, this paper analyzes the local policy and practice characteristics in
the process of Tod practice in our country, focusing on the local level“Case analysis”. Through
the“Whole-case” analysis of the combination of our comprehensive analysis of the
characteristics of Tod Policy and practice.

3 policy tools for the integrated development of urban Tod in China

3.1 time series analysis of Tod Integrated Development Policy



Tod plays an important role in coordinating urban functions, perfecting land use layout and
guiding urban development and renewal. By collecting and screening 135 policies of promoting
the development and utilization of the railway stations and land along the railway from 2004 to
2022 in 35 cities, the characteristics of the stages of Tod comprehensive development policy are
analyzed systematically. According to the number of policy documents and the word frequency
of Tod policy, the urbanization process in our country can be divided into three stages:
incubation stage, rapid development stage and steady development stage (Figure 2) . (1)
incubation period (2004-2010) : this period is divided on the basis that the number of policies in
each year is less than 5, and the number of policies in subsequent years does not have this
characteristic. Word frequency analysis shows that key words such as“Construction”, “Planning”
and“Operation” are given higher weights at this stage, and policy tools are mainly environmental
and supply-oriented, with infrastructure and target planning in the majority, this indicates that
rail transit construction is the dominant policy tool in this phase, while Tod has not been widely
considered. (2) period of rapid development (2011-2018) : this period has a high number of
policies, totaling 79, and 2018 was the year with the highest number of policies promulgated.
Word frequency analysis shows that the weighted percentage of“Construction” and“Planning” in
this period totalled 4.28% , and“Development” accounted for 1.20% , up 0.56% from the first
period. The weight of“Tod” is 0.34% , which is the highest in the three periods. The reason is that
the rapid urbanization promotes the construction of urban subway. Demand-based policy
instruments decreased by 6.82% and environmental policy instruments increased by 6.59%
during this period, which fully illustrates the importance of top-level design of Tod Policies,
regulations and action plans to practice. (3) period of steady development (2019-present) : with
the introduction of a new round of administrative measures for urban rail transit construction in
2018, China will continue to raise the threshold for urban rail transit construction and promote
the transition of rail transit Tod to high-quality development. There was a decrease in the
number of TOD-related policy documents, totalling 48 during the period, with“Development”
and“Tod” weightings of 1.37% and 0.23% , respectively. The proportion of demand-based policy
tools continues to decline, while the proportion of environment-based tools is steadily increasing,
which shows that Tod is still an important tool for government to develop sites and regions, and
is committed to creating a policy environment suitable for TOD implementation. Through the
comparison of the three periods, it is found that the current Tod policy tools in our country are
environment-oriented, supply-oriented and demand-oriented, in the early stage, the
infrastructure investment and the improvement of laws and regulations are the main ways to
promote the development of Tod in order to achieve the unity of social effect and economic
benefit.

Fig. 1 two-dimensional analysis framework of Tod policy of local

government

Fig. 1 Two-dimensional analysis framework of local TOD policies



Table 1 code table of content unit of local government Tod

development policy text

Tab. 1 Text-oriented coding of local Tod policies

Table 2 policy tools and their implications of Tod for local

governments

TAB.2 Policy tools and interpretations of local Tod policies and

practices



Data sources: Based on references [11] , [35-36]

Due to the difference between urban rail construction and land development, Tod policy also has
spatial differentiation. From the perspective of policy space, Shanghai, Hangzhou, Chengdu,
Dongguan and other large cities to promote the development and construction of Tod Policy is
more comprehensive. Taking Hangzhou as an example, the concept of“Track + property” was put
forward in 2009, emphasizing the importance of Tod to urban development, and clarifying the
key work of Tod Development and construction. In 2014, the Hangzhou Municipal People's
government issued several opinions on further accelerating the construction and development of
urban rail transit, putting forward more detailed requirements in terms of leadership and
coordination system, management mode and fund-raising. In 2015 and 2018, Tod supporting
policies were improved in terms of management mechanisms and land supply. In 2022, the Tod
Special Plan was issued, and the planning plan and future vision of each grade station were put
forward in detail. In contrast, the rail transit construction starts later, the city of the lower level
of the number of fewer policies, involving a narrower scope. From the perspective of time and
space changes, it can be found that local governments are in the different stages of rail transit
construction and Tod Development, overall, the number of TOD-related policies is increasing, the
scope of Tod involved is expanding.

3.2 the X-Y dimension analysis of TOD development policies of local governments

On the basis of coding the policy clauses, this paper classifies them according to the important
links involved in the comprehensive development of Tod. Overall, these 135 documents cover
three types of tools: supply-based, environmental-based and demand-based. They cover policy
targets in four dimensions of Tod Development. In terms of the number and proportion of nodes
counted (table 3) , environment-based tools had the most (416 nodes) , supply-based tools had
the least (171 nodes) , and demand-based tools had the least (24 nodes) . Among the
environmental tools, target planning (116 nodes) and regulation management (251 nodes)
account for 88.22% of the total, with a quantitative advantage. This reflects the strong
willingness of local governments to implement Tod. Among the supply tools, infrastructure (121
nodes) and capital investment (27 nodes) have attracted much attention, accounting for a total



of 86.55% , while talent investment and information support are less. To some extent, Tod
development and construction in our country is still in the stage of active exploration, mainly in
infrastructure investment, and the importance of land supply and investment and financing
innovation is constantly enhanced. The most frequently used requirement-based tool was a
public-private partnership (20 nodes) , accounting for 83.33% . In practice, the government
expands financing channels and introduces social investment, while transaction control and
service outsourcing are seldom involved.

Figure 2. Tod policy of local governments in three stages

Fig. 2 Word frequency analysis of local Tod policies in different phases

Table 3 TOD policy tools by type and quantity

TAB.3 Types and number of local Tod policy tools



Remarks: (1)△ : number of policy instruments < 5 times; (2)(5 times ≤ number of policy
instruments < 10 times; (3)(10 times ≤ number of policy instruments < 20 times; (4)(20 times ≤
number of policy instruments < 50 times; (5)★ : number of policy tools ≥50 times.

From the development link dimension, the selected policy text includes the complete TOD
development phase. According to statistics, the number of development planning and
coordination mechanisms is relatively large in the period of cultivation and rapid development,
totaling 62 nodes, and relatively small in the period of steady development, this reflects the fact
that local governments have gradually developed local leadership and coordination mechanisms.
The quantity and proportion of land development and utilization in the period of rapid
development and the period of steady development are prominent, with a total of 88 nodes,
indicating that the local government gradually adjusts the relevant policies of land use in the
process of practice, to provide more policy support for TOD development. The development
design and index control also present the similar characteristic, the quantity promotes steadily,
promotes the TOD high quality development. The reform and evolution of investment and
financing model are involved in three kinds of policy tools, especially in tax preference, financial
support, regulation management, service facilities and so on.

4 the practice mechanism of localizing Tod comprehensive development in Chinese cities

4.1 planning and coordination mechanism



From 2004 to 2010, with the acceleration of the urbanization process, our country ushered in the
upsurge of subway construction, by guiding the orderly and healthy expansion of urban space
and the implementation of urban master planning through rail transit, the backbone role of rail
transit in the urban public transport network is continuously promoted [37] . During this period,
other big cities such as Hangzhou, Qingdao, Suzhou actively planned Tod comprehensive
development of the early exploration work. With transport powerhouses and public transport
priority strategies receiving high priority from national and local governments, rail transport has
become an important pillar of inclusive growth and new urbanisation [38-39] . In addition, rail
transit plays an indispensable role in urban spatial structure with its good economic and social
benefits. The emphasis and depth of different levels of planning are different, and the Tod
concept gradually permeates into the multi-level planning system [40-41] , which is shown by the
quantitative advantage of target planning in policy tools. At the macro level, it is emphasized that
rail transit planning should be coordinated with urban master planning and land use master
planning, and should link up with regional and urban functions, cities such as Hangzhou,
Shanghai and Guangzhou have incorporated Tod into their territorial and spatial plans. At the
meso-level, combined with urban density zoning and public service facilities layout, further
determine the site function positioning and indicators adjustment. At the micro-level, specific
route planning and detailed plot design were used to guide.

The process of rail transit planning, construction and development involves multi-party
stakeholders, and the establishment of an efficient and coordinated leadership and coordination
mechanism can coordinate all parties, policy tools include government efforts to promote the
development of supply-side policy tools for Tod. At present, “Leading Group + office” is the main
form of co-ordination in all localities. The members of the group include the main leaders of the
city, the main heads of various departments, and the district governments, hangzhou,
Guangzhou, Nantong, Nanjing, Zhengzhou, Ningbo, Chengdu and other cities to rail transport
construction Operation Group into the leading group, co-ordinate land development, planning
and approval processes. At the same time, regular meetings or special working groups will be set
up to discuss and coordinate Tod comprehensive development matters. In addition, improve the
efficiency of relevant projects, optimize the approval process to promote Tod development, such
as Jinan proposed rail transit project construction approval documents can be issued in stages
and layers (code 78-3) . Zhengzhou opened up a“Green channel” for the approval of rail transit
projects, according to the project project time points, the time limit to complete the approval
work (code 87 -4 -11) . The practice shows that the government attaches importance to the use
of environmental policy tools for the development of Tod to create a convenient government
environment.

4.2 land supply and use

4.2.1 mode of Land Reserve and supply

As a necessary link of Tod Comprehensive Development, Land Reserve is the key factor to realize
land value-added income and promote comprehensive development in an orderly way. Through
the policy carding found that around the rail stations around the land reserve presented the
following two mechanisms (Figure 3) : (1) city-level co-ordination, district-level responsible for



the specific collection and storage work. Taking Dongguan City as an example, after the Tod
Office of the city coordinated with local towns and cities to define the scope of land reserve, the
Municipal Land Reserve Center is responsible for the preparation of the plan for the collection
and storage, the consultation of the compensation for the collection and storage, and the work
of entering and leaving the storage around the rail transit stations, then by the park, the town
(Street) is responsible for involving in the area of rail transit stations around the specific land
storage work. In this kind of reserve mechanism, the rail transit construction unit does not
undertake the main work, but cooperates with other departments to carry on the land
ownership investigation, the land requisition demolition and so on work, Hangzhou, Shanghai
also belongs to this kind of way. (2) the mechanism of directional land reserve. After determining
the scope of the reserve, the Municipal Land Reserve Center shall grant the right of collection
and reserve to the rail transit construction unit, which shall undertake the work of track
construction and Land Reserve, transfer to the land transaction center to complete the land
transaction, after the transaction of land transfer money back to rail transit construction
company, Nanjing, Wuhan, Guangzhou, Qingdao have adopted this reserve model [42] .

Fig. 3 the land reserve mechanism around the rail transit station

Fig. 3 Mechanism of land reservation for rail transit station areas

Source: Figure (B) is adapted from reference [42]

Tod practice needs to adapt to the innovation of land use system. According to the land remising
system of our country, the land exploration beneficial to Tod development has been carried out
in practice, which shows the trend of policy evolution (table 4) . Preliminary exploration of the
transfer of more by agreement and“With conditions of auction hanging” way of transfer, the
scope of land mostly for the vehicle section cover, project reserved land and does not have a
separate planning and construction conditions of the land. In this way, the use right of the land
to be developed can be guaranteed by agreement or precondition. Metro can set up property
companies with development qualifications to develop independently, or jointly develop with
other developers by means of joint stock, such as Shanghai explicitly encourages joint
development, nanjing encourages metro companies to develop or own part of their properties.
However, there are such problems as complicated procedures, difficult supervision, weak capital
and lack of development experience. Cities such as Shenzhen, Guiyang, Nanning and Lanzhou
have started to explore land pricing, whereby the government values land tenure for a certain



number of years at the pre-subway market price or takes a stake in a subway group to be
developed by it, the government enjoyed shareholder benefits. Shenzhen, an early adopter, in
2012 and 2013, they issued the circular on implementing the overall plan for the reform of the
land management system of Shenzhen Municipality, and the interim measures of Shenzhen
Municipality on financing the pricing of state-owned land tenure, respectively, to support the
granting of land-pricing financing, it was also implemented in the construction and operation of
the third phase of the Metro, providing a model for other cities to follow. This way not only
ensures the metro group to obtain the right to use the land within the scope of Tod, but also
enables the land development to feed back the construction of rail transit.

4.2.2 three-dimensional development, mixed use

The layered establishment of construction land use right is one of the feasible ways of intensive
land use under land saving strategy, and it is also an important move under Tod Comprehensive
Development Strategy. The traditional right to the use of construction land is flat, in 2007 issued
the implementation of the“Property Law” proposed that the right to the use of construction land
can be established on the surface of the land, above or below the ground. Combined with the
development trend of the property above the subway, a large number of cities began to explore
the layered development path with local characteristics. Shenzhen in 2008 in Qianhai Bay Vehicle
Depot for the allocation of less than 0m land, 0-15m on the ground for the transfer agreement,
more than 15m listed for the transfer of three-dimensional development of other cities to
provide experience. Chengdu is similar to Shenzhen in that the integrated development land of
the layered rail transit yard station will be sold as a whole. Hangzhou is different in terms of
timing. The measures for the implementation of land supply for the comprehensive development
of above-and below-ground space in Hangzhou Urban Rail Transit, published in 2018, clarify the
unity of objects for remising above-and below-ground space at the yard station, however, the
land for construction on the surface was first allocated, and then through the declaration of the
agreement to obtain the comprehensive development of the above-ground and underground
space use rights.

Table 4 summarizes the methods of urban land transfer

TAB.4 Summary of regulations on the transfer of land development rights



Promoting the mixed and refined land use types in a planned way can save land use, increase the
diversity of urban development and adapt to the trend of urbanization [43] . Mixed-use land is
also becoming a trend in TOD development. For example, the 2020 regulations on the
management of land and space mixed use in the Tod area of Dongguan urban rail transit
continuously promote the mixing of land-use functions and enhance the combined use of land
and space in the Tod area, it is the supplement and extension of land compatibility, mixed land
use and plot ratio on the basis of“Dongguan urban planning and Management Technical
Regulations”. Through the supply-oriented and environmental policy tools, strengthen the
management of laws and regulations and infrastructure construction, the practice of TOD
localization in our country has formed some innovations in land reserve, supply and utilization.

4.3 design and target control

4.3.1 the site classification is stratified

Most cities in our country are characterized by single-center intensive development and mixed
land-use functions. How to integrate Tod with surrounding land use and improve the overall
vitality is one of the difficulties [41] . In practice, it is beneficial to release the potential of Tod by
giving specific design and relaxing the index control. Tod site classification layer based on
function can be developed differently, but the classification standards are different. Hangzhou is
classified into special class, Class I and Class II in terms of transfer conditions, passenger flow and
the total number of residents and employees in the area covered. The super-class has the
conditions of multi-rail transfer, the passenger flow of the station is more than 100,000



person-times/day, the land use function is highly mixed, the radius of the core area can reach
more than 1,000 meters, and the total number of people living and working is not less than
200,000, it has rich urban functions and three-dimensional traffic scenarios. Chengdu and
Chongqing mainly consider the supporting role of the sites to the surrounding industries and
urban functions. According to the development conditions, Guangzhou can be divided into four
categories: comprehensive development (Class A) , good development conditions (Class B) ,
partial development conditions (Class C) and non-development conditions (Class D) . The division
of circle layer is a further differential design based on the site classification. The division standard
is divided into two categories: the first category is divided according to the site type, such as
Hangzhou, Chengdu, Hefei, Nantong are in this category. The scope of Hangzhou Super Core area
and radiation affected area is 1000-1500m, the scope of Class I circle is 800-1000m, the scope of
Class II circle is 500-1000m. The second type is not directly related to the site grade, and can be
divided into 500-800m by taking into account the walking distance and topographic features. For
example, the general sites in Suzhou, Hefei, Nantong and Zhengzhou can be developed in 500m,
the development scope of transfer stations is 800m. Chongqing is mainly mountainous, so the
development area is set at 600m.

4.3.2 adjustments to detailed planning indicators

Integrated Development of urban rail transit (Tod) relies on multi-level policy support and
planning synergy. Policies at all levels provide guidelines and guidelines for the development of
Tod, and specific planning, regulatory detailed planning and development guidelines embody
and implement the policy. Therefore, on the basis of combing policy points, combined with
specific cases can better reveal the characteristics of Tod localization practice. (1) volume rate
adjustment. Increasing the site area ratio is conducive to giving full play to the Tod's territorial
and spatial leadership. The first approach is to adjust the volume rate upper bound within the
Tod region (Fig. 4) and the given correction coefficient (table 5) . This method is more flexible
than the traditional floor area ratio ceiling, can stimulate the enthusiasm of developers and
urban vitality [44] . For example, Hangzhou is divided into three intensity development zones
according to site type and distance, and the maximum volume ratio is defined respectively. The
correction coefficients of high-grade stations are higher than those of general stations, such as
Chengdu; the range correction coefficients of core areas are higher than those of radiation areas,
such as Dongguan; and the correction coefficients of multi-line stations are higher than those of
single-line stations, such as Shenzhen. The second is floor-to-floor transfer (figure 5) , in which
development rights that can not be achieved under planning are transferred for a fee to other
parcels of land that can be built, it has the function of balancing land development and space
efficient use game in stock development [45-46] . Tod range of plot rate transfer is mainly to
optimize public green space and open space, such as Chengdu and Shanghai. However, there is a
lack of institutional safeguards and procedures in practice, and progress is slow [47] . (2) control of
other indicators. In addition to volume ratio, parking assignment criteria were also key factors
affecting Tod Effectiveness. For example, Zhengzhou and Dongguan have lowered parking
standards by 20 percent in the metro superstructure project and Tod area, respectively, to guide
the shift from car travel to public transportation. A reasonable and efficient station access
system can improve pedestrian comfort and public transport utilisation [48] , such as the



construction of a“Ground + ground” slow access system in Chengdu, where road network density
and public transport access requirements are specified by station grade [49] .

4.3 investment and financing model mechanism

As a quasi-public product, urban rail transit (URT) is characterized by a large amount of
investment and a long period of return. It is difficult to balance construction and operation by
relying on passenger transport income, while relying on financial subsidies has certain financial
pressure and debt risk [50] . For example, 70% of the funds for the first phase of Shenzhen subway
construction came from the direct investment of the municipal government, and the other 30%
came from bank loans. With the expansion of rail transit and the crowding-out effect of other
infrastructure, subway construction is in urgent need of new sources of funding [51] .
Government-led, market operation, to attract social investment, expand diversified financing
channels become a consensus. As a result, in addition to government subsidies and bank lending,
local governments are actively exploring new forms of financing such as corporate bonds and
trust funds, build-operate-transfer and rail + property models to address funding pressures. In
the investment and financing model, public-private partnership and other demand-based policy
tools are constantly improving, in order to release market vitality and attract social capital.
“Track + property” as a set of track investment, construction, operation and land development in
an integrated model, in Hong Kong, Tokyo and other areas have achieved good results. On this
basis, Guangzhou, Shenzhen and other through the“Auction hanging” land transfer funds to
compensate for the early funding gap, began to explore the appropriate“Track + property”
model, such as the subway and social capital to form a joint development. In addition,
land-pricing financing has become a trial route aimed at securing metro groups' deep
involvement in land development, reducing financing and market risks, improving the efficiency
of land tenure transfer and the profitability of metro companies [52] . In short, our country's
subway construction and operation from the government single investment to multi-investment
and financing, localization“Track + property” Tod model, to achieve self-regulation function.

Table 5 part of the city site high-density development statistics

Tab. 5 Regulations on high-density development surrounding rail transit

stations



Fig. 5 plot rate transfer diagram

Fig. 5 Transfer of floor area ratio

Fig. 4 schematic diagram of volume rate adjustment

Fig. 4 Adjustment of floor area ratio



5 conclusion and discussion

With the high-quality integration of urban rail transit construction needs, how to give full play to
the rail transit along the land use and urban sustainable development, to achieve social,
economic and environmental benefits has become the focus of local governments. Based on the
classification of policy tools, this paper combs the policy tools and practice models of local
governments to promote the comprehensive development of Tod, the practice of TOD
localization in our country can be divided into three periods: incubation period, rapid
development period and steady development period, supply is the second, and demand is the
least. Among them, the tools of target planning and regulation management are frequently used,
which indicates that Tod development in our country is at the exploration stage. The gradual
increase in information support and talent development in supply-side tools demonstrates the
recognition of the importance of technology and professionals to sustainable TOD development.
(2) a more mature model has been explored in the overall planning and coordination mechanism.
Firstly, the concept of Tod has been incorporated into the planning system at different levels,
and secondly, a leading group mainly composed of government departments and track builders
has been set up, responsible for overall planning of the development process, coordination of
stakeholders, and finally give priority in the approval process to save time. (3) to explore and
innovate ways of land development and utilization that are more suitable for our country, it
includes the mode of land directional reserve and urban co-construction, the way of
directional“Bidding and hanging”, the way of capital transfer, the direction of three-dimensional
development and mixed use. (4) in the aspect of development design and index control, the aim
is to improve the development intensity around the site by classifying the site into different
layers and increasing the volume ratio of the layers. (5) the idea of government leading and
market-oriented operation and the development mode of“Track + property” have become the
ways for the government to ease the capital shortage. It can be seen that strengthening the
government-led, giving full play to the advantages of the main bodies, and giving policy
innovation in the aspects of land pricing, allocation, mixed use, volume ratio adjustment, and so
on, has become a way to attract the participation of social capital, explore an important way to
deepen the localization of Tod.

In view of the transformation and reconstruction of urbanization and land development, the
future Tod Policy and practice need to strengthen the adaptation to the new situation and new



requirements. On the one hand, under the strategy of land and space planning, we should
strengthen the coordination and adaptation between rail transit financing, planning,
construction and operation and land use development, the integration of rail transit and land use
will become more and more important. This is conducive to the construction of a standardized
and healthy urban rail transit construction and Tod Integrated Development, as well as a rational
and effective land premium capture mechanism from the perspective of fiscal health, 53 and to
the strengthening of local debt management, 54-55, to construct the pattern, process and
mechanism of Tod comprehensive development in accordance with urbanization and
high-quality development of social economy in our country. On the other hand, we should
deepen the innovation of the policy and practice of Tod. Based on the present situation and
advantages of different regions, the land supply, planning and design strategy of Tod should be
strengthened, including land reserve, first-and second-level development, layered transfer,
mixed use, high-density development, etc. , we should strengthen policy exploration and
innovation, form policy demonstration and policy diffusion mechanism, and better realize the
promotion of Tod's comprehensive effect.
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Notes

(1) it can be sold by public bidding, auction and listing with the requirements of technical ability,
architectural design scheme and yard-station construction scheme.

(2) land bidders should have the strength, experience and Operation Management ability to
match the development function and scale determined in the planning and design plan.
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(3) the bidder shall have the capacity to operate rail transit lines.

(4) attached technical ability, architectural design, construction requirements and other
conditions of land transfer.
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