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Abstract: The mixed land use origins from the planning theory and practice in Europe and 

America, which aims at breaking the mechanical function zoning, reshaping the vitality of 

urban and community and reducing the pressure on the ecological environment. The mixed 

land use is a sustainable development model which promotes the compact and efficient use 

of spatial resources. According to the practice in China, generally the mixed land use is 

conducted in two scales: the land parcel and the region. At the level of the land parcel, the 

mix of categories and proportions dominates and at the level of region, the development is 

leaded by the government. It presents limitations as focusing on the cities and ignoring the 

communities spatially, focusing on land compatibility and ignoring multiple mixes during 

planning and focusing on government-led and neglecting collaboration during implementation. 

By comparing with the practice in America and considering the practice in China, there are 

three keys to overcome the limitations of mixed use of land. Firstly, in the early planning 

stage, by demarcating the appropriate range of “walking orientation + spatial mixing”, the 

living space and public transportation are connected in order to achieve the "people-oriented, 

pedestrian-oriented" traffic travel goals, promoting the concept of green life. Secondly, in the 

planning and design stage, establishing a "mass control + market-oriented" planning 

mechanism, making the regulation of the development of a single land parcel appropriately 

flexible, the management and control of development behavior will transfer the functional 

matching and spatial layout to the market to enhance the vibrancy of the hybrid unit. Thirdly, 

explore the development mode of “multi-party cooperation and government services” in the 

implementation stage of construction. The government that uses administrative power for 

supervision and assistance and the public as important group, will provide strategy for project 

development that suits public opinion and market demand, creating an open and fair 

environment of mixed development. 
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Environment 
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1. Introduction 

With the rapid process of urbanization, the problems of natural resources consumption and 

environmental crisis have been increasingly severe. In this case, the focus of urban planning 

is gradually changing from "increment" to "stock" in urban space, which means the focus of 

developing new are of urban is changing to optimize the land use in developed are of the city. 

Thus, finding the planning methods to improve the efficiency of land resources allocation and 

to reduce the negative environmental impacts has become one of the main concerns of 

academic society. In the 1990s, the theory of MXD (Mixed-use Development) was introduced 

into China (Zhu 2014). MXD is an innovative concept of land use, which is based on the 

reflection of the traditional functional zoning. This theory has been developed from the 1960s 

to the 1970s in the United States and to some extent it laid the foundation of urban 

development models such as TOD and TND (Wang and Li 2009). MXD provides a 

sustainable land use mode, which has significant advantages in breaking the bottleneck of 

urban land use, promoting the integration of functions and stimulating the social vitality. 

However, based on the research of the practice of mixed land use in China, it is found that, 

from the perspective of theory, the discussions of mixed land use mainly focus on the 

introduction and discrimination of the concepts, the concept of mixed land use and the 

similarities and differences of the compatibility of land use and the constructability of land, for 

instance, attempting to improve the operation mechanism of management, planning and 

implementation during the practice process (Xu et al. 2014). From the perspective of practice, 

most of the discussions focus on the mix of compatible land use or the development of large 

scale urban areas or small scale urban areas as land parcels, which are contrary to the 

original idea of the mixed land use that the development should be started from the 

communities instead of land parcels. The contraries have reduced the effectiveness of the 

mixed land use as a sustainable land use mode, in solving the problems of providing job-

housing balance and creating vital community and in alleviating the natural environment 

pressure. Based on the current practice, this paper compares the “present mode” with the 

“conception of past” in order to explore the approach of adopting the “introduced experience” 

in the “local practice”. 

2. The Supposed Utility of the Mixed Land Use 

2.1  Break the Mechanical Function Zoning 

In the second half of the 19th century, the traditional methods of urban planning were 

questioned one after another. At that time, the functional zoning thought was questioned the 

most, which was one aspect of the Charter of Athens focused on. In 1961, Jane Jacobs 

criticized that the loss of urban vitality and diversity were caused by the functional zoning 

thought. She suggested that "Cities should be based on the principle of mixed functions." In 

1977, the Charter of Machu Picchu states that "Today, in planning…efforts should be made 

to create an integrated, versatile environment." The diversified characteristics of mixed land 

use respond to this trend of development. The mixed land use advocates flexible 

combination of various functions of modern cities and is an active reflection on the traditional 

mechanical mode of functional zoning. 

2.2  Reshape the Vitality of Urban and Community 

From 1940 to 1980, the population in American suburbs increased from 20.2 million to 100 

million. The decline of inner cities caused by the lack of urban vitality intensified this trend of 

suburban sprawl. The "New Urbanism", which rose in 1980s, advocated the creation and 

reconstruction of diverse… mixed use of community…forming perfect urban, rural and 

neighborhood units (Talen 1996). Adopting the mixed land use had brought changes, for 
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example, gathering the multi-purpose facilities in urban centers and communities, prolonging 

the duration of outdoor activities of residents, enhancing communications among 

neighborhood and promoting a sense of community belonging (Zhang and Wang 2012), thus 

facilitating the gradual return of suburbanization populations and reinvigorating the inner city. 

2.3  Reduce the Pressure on the Ecological Environment 

The expansion of urban development has intensified the urban sprawl. During the process of 

expansion, the boundaries of cities have been approaching the sensitive areas of ecological 

environment and the single-functional mechanical combinations of land use have resulted in 

the inefficient use of land resources. The mixed land use promotes more intensive and dense 

development modes, creating more efficient methods of land use, reducing the consumption 

of urban resources, such as buildings and spaces, and decreasing the consumption of 

energy and the pollution caused by commuting traffic, so as to weaken the negative effects 

on the ecological environment (Steiner and Butler 2006). Through the multi-dimensional 

mixing of multiple functions within a certain spatial range of area, diverse project functions 

can be achieved with less land resources, thus reserving more ecological space for urban 

development and increasing carbon sinks. Finally achieve the goal of building low-carbon 

cities. 

3. Main Methods and Limitations of Practicing Mixed Land Use in China 

The original purpose of introducing the concept of mixed land use to China is that “Reduce 

the working-class daily pendulum between living quarters and working areas” (Qiu 2009). 

Since introduced, the theory has been practiced in cities for more than 20 years. The theory 

holds that "the mixed land use should achieve the goals of basic skills, harmony and vitality" 

(Xu and Xu 2009). There have been many cases of mixed land use at the level of regulatory 

detailed planning (hereinafter referred to as "regulatory planning"), but the achievements of 

ecological and vitality goals have not been widely approved yet. By analyzing the cases of 

mixed land use in various places, the authors find that there are some limitations of the 

practice of the mixed land use in China. Those limitations are relevant to the space, planning 

and implementation. 

3.1  Current Main methods of Practicing Mixed Land Use in China 
3.1.1  At the Land Parcel Level: Based on the Mixed of Categories and Proportions 

（1）  Mix of Land Categories Based on the Compatibility of Land Use 

The mix of land use at the level of land parcel reflects a strong thought of planned economy 

in terms of category. The government leads to draw the blueprint for mixed development and 

to define the category of mixed land use within each land parcel when the mixed land is sold 

publicly. The work basically follows the suggestion of land compatibility in the Standard for 

Classification and Planning of Urban Land and Construction Land (GB50137-

2011)(hereinafter referred to “the Standard of Land Use”), such as the categories of R 

(residential), B (commercial and business facilities) and S (Road, Street & Transportation) 

(Table 1).  

There are two reasons for the departments relevant to land management to specify the 

categories of the mixed land use. The first reason is to comply with the legal process of land 

transfer and to consider the price of land, in order to minimize the disputes over interests in 

the process of land transfer. The second reason is to try to control the market, by combining 

and arranging the uses which are considered to have greater benefits within the land parcel. 
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Table 1.Cases of Mixed Land Development in Typical Land Plots 

Case Area(hm
2
) Type of Mixed Land Use 

Land Plot of Jiangning Science Park, Nanjing City 9.9 R2+B14 

Land Plot of Pukou Science Park, Nanjing City 5.9 B1+R2 

Land Plot of Taihu New Town, Wuxi City 22.0 R2+B1+B2 

Land Plot of Wuzhong Economic Development 
Zone, Suzhou City 

6.5 R2+B1+B2 

Land Plot of Chuan Cotton Factory Phase II, 
Chengdu City 

6.4 R2+B2+S41 

Sources of Data:By the Author. 

（2）  Mix of Proportions Based on the Regulation of Function 

There are two ways to limit the proportion of mixed function in the level of land parcel: one is 

limiting the portion of different land use categories in the Standard of Land Use and the other 

is determining the proportion of different minor categories of land under the same main land 

use category. The proportion limitation is usually determined by the government, which is 

based on two purposes. Firstly, constrain the developers, preventing them from taking 

advantages in the process to expand the share of the operational land development, and 

seizing private profits in the name of mixed use. For example, in the Pilot Opinion on 

Comprehensive Land Use Planning and Land Management in China (Shanghai) Free Trade 

Pilot Area (2014) 443, it is stated that “strengthening the regulation of comprehensive land 

use, and the composition and proportion of the use shall not be changed without 

authorization.”Secondly, reach the original goal of the mixed land transfer and achieve the 

expected functional attributes of the project. For example, in a mixed land sale by 

Guangzhou Science City, it is stipulated that the proportion of industrial manufacturing land 

must be equal to or more than 70, so as to ensure that there is sufficient industrial land to 

support the identified development of Guangzhou Science City, as well as to reserve 

development space for high-tech enterprises. 

3.1.2  At the Regional Level: The Government Lead the Mixed Development 

The area of mixed regions is basically above 1km2 (Table 2), showing the spatial 

characteristics of "not suitable for walking". This kind of development is generally led by the 

government and can be roughly divided into two categories. One is a new city or a city-level 

public central area, whose mode is arranging and combining the pluralistic modern city-level 

service functions within a specific region, supplemented by appropriate residential functions, 

in order to create a dynamic space. The other is a park with a certain professional function. 

Within the park, in order to integrate the park and the city, in addition to the leading function, 

the mixed use of land and space is advocated, transforming from single land use to mixed 

land use (Liu and Wang 2013). For example, for the college towns in Guangzhou, in addition 

to educational and scientific research sites, the teachers and students are accommodated 

with sports centers, shopping malls, apartments for faculty and staff and other facilities, due 

to the long distance between the university and the central city. 
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Table 2. Cases of Mixed Land Development in Certain Planning Areas 

Case 
Planning 
Area(km

2
) 

Main Type of Mixed Functions 

College Town, Guangzhou City 34.4 
Education and Research (60%), Business 
(5%), Residence (20%), Convention and 

Exhibition (2%), Sports Activities (2%) 

Smart New Town, Foshan City 1.8 
Residence (20%), High-tech Industry (25%), 

Finance (15%), Business Office (15%) 

Zhongxin Ecological Town, Tianjin City 30.0 
High-tech Industry (15%), Education and 

Research (5%), Health Care (3%), Residence 
(25%) 

Zhujiang New Town, Guangzhou City 6.4 
Residence (20%), Business & Finance (30%), 
Culture and Recreation (5%), Administration 

(10%), Foreign Affair (2%) 

Liuhe New Town, Nanjing City 1.3 
Residence (30%), Trade and Business (10%), 

Culture and Recreation (5%), Health Care 
(5%) 

Futian Central District, Shenzhen City 6.1 
Business & Finance (35%), Convention and 

Exhibition (3%), Residence (15%), 
Administration (18%) 

Sources of Data: By the Author. 

3.2  Current Limitations of practicing Mixed Land Use 
3.2.1 At the Spatial Level: Focus on the Land Parcel or Region and Neglect Community 

The mixed land use in China is divided into two spatial scales: land parcel and region / group, 

but little attention is paid to the mixed use of community / block level. In one study (Linbo 

Qian, 2000) of the spatial distribution of travel of residents in Nanjing mentioned that 

“Because the employment is relatively concentrated in the center (area) and the land use of 

the new area is relatively single…The peak of work travel is mainly flowing into the central 

area…The contradiction between traffic supply and demand has become quite prominent.”  

According to a report from the government, in the college towns in Guangzhou, the average 

price of newly built commercial residential buildings has reached 33,333 RMB / m2, which 

close to the price of those in the old urban area, due to lacking of reserved residential land. 

As a result, the faculty and staff of the universities can’t afford the high price and have to live 

farther way, which is against the utility of mixed land use to change the separation of jobs 

and housing. 

3.2.2 At the Planning Level: Focus on the Land Compatibility and Neglect the 
Pluralistic Mix 

In China, the modes of mixing adopted in the practice of mixed land use are basically further 

interpretations of the land use compatibility based on the Standard of Land Use. In the 

relevant normative documents of land use management issued in various places, there is still 

no escape from the inherent shackles of traditional mixing of compatible land use only, which 

is limited to the form of "commercial and residential mixing" (Zhang and Zhou 2015). For 

example, in the Technical Guidelines for Regulatory Detailed Planning in Shanghai (revised 

edition 2016), it is suggested that three types of residential group land(residential group land 

mainly for high-rise residential buildings) are not suitable for administrative office use, 

scientific research and design use, industrial research and development use and logistics 

use. Another case is in the Technical regulations of Urban Planning and Management of 

Foshan City(2015 revision), taking the second class residential land (R2) as an example. It is 
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stated that the land in R2 class shall not be compatible with the second class industrial land 

(M2), the logistics storage land (W), the urban road land (S1) and the square land (G3). 

Although the Land Nature Guide Compatibility Table has certain guiding significance, it 

includes the subjectivity and limitations of the planners or the departments in charge of 

planning (Zhang and Li 2016), which to a certain extent questions the potential of positive 

benefits brought by the multiple mixing mode. 

3.2.3  At the Implementation Level: Focus on the leadership of the Government and 
Neglect the Multi-cooperation 

Most of the mixed land use and development projects in China are guided by the will of the 

government. From the planning preparation and approval, planning and construction 

management to land transfer management, the government is in the role of dominance and 

the developers are in the role of executors. The public, representing social forces, has little 

way to participate, although in the context of institutional innovation, there has been a 

cooperative development mode between government and enterprises, giving the market 

more autonomy. For example, in the development of Xiongzhou District in Liuhe, Nanjing 

City, the government only regulated the volume ratio, the green space rate, the public 

facilities land and other compulsory construction index that involves the public interest. To 

other construction index, the government only does the guidance control. In the planning of 

the new area of west coast of Qingdao, it is clear that all the land types can be mixed without 

conditions, except 9 kinds of land types which involve the public interest and are not suitable 

for functional mixing and 11 kinds of land types which must be mixed conditionally. 

However, at present, the urban planning in China is restricted by the strict and rigid 

regulation system. The hysteretic system of regulatory planning restricts the development of 

rational mixed land use. In fact, the new attempts of practicing mixed land use have not fully 

mobilized the enthusiasm of developers and social forces to participate in the whole process 

of developing and decision-making. Lacking of the participation is likely to cause the 

implementation of the mixed land use project to be difficult to carry out in the later stage of 

development, or likely to make the project have little effect after the completion. 

4. Lessons of the Key Technologies for Mixed Land Use 
4.1 Early Planning Stage: demarcating the appropriate mixed range under "Spatial 

Mixing + Walking Orientation" 

Identifying a reasonable and suitable scale of land use range is the first challenge to the 

early planning stage of the project regarding to mixed development. The identified range will 

impact on the follow - up layout of function, fund - raising and market acceptance. 

Since the 1970s, most research on mixed land use in the United States has focused on a 

community scale, that is, within a 10-minute walking zone or a 0.25 mile-radius core service 

circle, mixing residential with industrial, cultural, commercial, administrative and other 

functions. By this means, the scale is smaller and the development cycle is shorter, which is 

easier to implement (Xing 2005). For example, the grid partitioning model in Los Angeles is 

based on the community scale. In this case, for each partitioned district, the mixture of 

residential and non-residential is the main means. As a result, the local absorption rate of 

traffic demand of residents is very high and the pendulum type of cross-regional traffic is 

relatively small. Thus the whole transportation system is relatively efficient (Sung and OH 

2011). Another example is the planning of downtown areas in Denver. In the planning, one of 

the key objects is building a pedestrian-oriented city, advocating mixed land use at the 

community level, arranging retail, catering and recreation along the street areas outside the 

community and leaving the central community for official and residential use. In the 
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subsequent mixed development projects (such as the Milton Gaines New Town 

construction),the modes of identifying the range were adopted, by considering the public 

transport facilities and the major regional highway systems, identifying the areas of mixed 

development within a certain distance around these public transportation facilities. This mode 

actually divides the communities into multiple mixed units based on the public transport 

nodes. Usually the units are pedestrian-oriented and promote a non-motorized lifestyle. With 

the efficient use of public transport facilities and the transportation of people within the mixed 

unit, the development and construction of the surrounding areas will be driven and more 

functional facilities will be attracted. As a result, the benefit of the mixed land use can be 

radiated to a reasonable service radius. 

When identifying the range of land mixed development in China, the thought of either 

choosing land parcels or regions should be abandon. Combining with the popularization of 

"block system", planners should make overall arrangement and partition of the mixed units 

with suitable spatial scale in the city level. There are two recommendations to define the 

range of a mixed project. The first recommendation is advocating an efficient mix of living 

space and employment space functionally. Hongyu Zheng et al. (2016) adopted GIS spatial 

analysis technology to analyze the spatial development characteristics of mixed land use 

degree in Shanghai, and pointed out that in suburban new city area, the effective matching 

between residents and service facilities should be ensured and affordable housing supply 

should be encouraged. Therefore, improving the equalization distribution of affordable 

housing in the city and promoting deep mixing of residential space and diversified functions 

are positive responses to the supposed utility of mixed land use. The second 

recommendation is guiding the integration of mixed units and public transport in space. After 

an empirical analysis of Shenzhen Metro Line 2, Zhang Yan et al. (2017) found that the 

higher the mixing degree of land around the station (500m hinterland) is, the higher the ride 

rate will be. Therefore, in order to create a pedestrian-oriented and non-motorized travel 

atmosphere, with the new public transport facilities such as the "shared bikes", planners 

should strengthen the seamless connection of different modes of transportation and identify 

the mixed units with high walking accessibility. By this means, the interactive mechanism of 

urban traffic and land use could be formed and the "low carbon" process of the city could be 

promoted effectively (Deng et al. 2016). 

4.2 Planning and Design Stage: Flexible Regulatory Mechanism under "Mass Control + 
Market-oriented" 

The use control measures adopted in the planning and design of the mixed development 

project affect the rate of future investment and utilization of the project. Because the mixed 

land use is closely related to the construction use control, the higher the flexibility of the 

construction use control is, the higher the degree of the mixed land use will be. 

When planning and designing a mixed development project in New York City, only an overall 

target amount is limited and the specific development of a single land plot is not further 

controlled. Any behavior of development that does not violate the overall development goal 

and the dominant functional attributes of the project can be allowed. For example, in the long 

Island mixed-use area, the overall goal is broken down into seven objectives, "encourage 

medium and high intensity commercial developments in a transportation-oriented area…”, 

according to the City Planning Commission of the City of New York. At the same time, under 

the overall goal, the mixed development project guides the multiple mixing mode. For 

example, in the special mixed-use area of the Franklin Street, it is stated that "residential use 

shall not be located on or below the same layer of industrial or commercial use and a safe 
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circulation system should be provided in the residential use and industrial use mixed area"; 

This positive planning regulation employs new planning tools to eliminate the interferences 

among the traditional incompatible uses, to encourage more effective and innovative mixing 

modes and to break the functional mechanical zoning fundamentally. The multi-purpose 

mixing of the plane space is extended to the multi-dimensional mixing of the stereo space as 

well. 

At present, in China, because both of the division of land rights and the management of 

regulatory planning act on the horizontal dimension, there is no standard for the regulation of 

vertical mixed land use to follow. However, it is necessary to realize that the rise of new 

industrial space and the improvement of building construction provide the possibility for a 

new mode of mixed land use. In terms of the industrial and residential land use, the point is 

not the proportion of residential area that can be mixed with industrial use, but the rules of 

conduct (such as the sewage discharge standard, the noise standard and the constraint of 

the transport period, etc.) that should be observed by the main body of the industry in 

residential area (Yin 2008). In this way, the conflicts between industrial behavior and 

residential behavior are reduced to form dynamic and efficient mixed units. It is suggested 

that loosening the regulation of specific development behavior of a single plot appropriately, 

transfer the allocation of function matching and spatial layout to the market; changing the 

rigid regulation containing the spatial representation index only, avoid the fuzzy division of 

the land use to breed market profit space via improving the land classification standard and 

compatibility regulation system (Zhou and Qi 2008); Setting the bottom line of the standard 

for the behavior of spatial utilization, ensure the positive development of mixed land. 

4.3 Implementation Stage: Shared Construction Mode under "Multi-party Cooperation 
+ Government Services" 

In the process of realizing the blueprint framework of mixed land projects, multi-party 

collaboration becomes a more important strategy, because of the complex problems of the 

funds, property rights and functions of the mixed projects. An efficient and personalized 

collaborative development mode is the driving force behind the smooth implementation of a 

project. 

Mixed land use projects in the United States were initially developed and built by the 

businessmen concerned with the signs of decline in downtown areas, and then real estate 

companies participated. The government provides services as the main focus. The services 

include: (1) allocating land resources with administrative authority;(2) making policies 

supporting land price and tax relief; (3) providing infrastructure, such as parking and other 

facilities required by the project; (4) revising established development plans and construction 

standards; (5) optimizing the urban structure and regulating the key roads, etc.; and (6) 

providing technical support for project development (Schwanke et al. 2003). In the early 

stage of the project, the developer assesses the typical market potential associated with 

each of the mixed uses and the market potential generated by the collaboration of various 

uses within the project, and tailors to different collaborative development programs according 

to a specific mix of combinations (Miller and Miller 2003). At the same time, the active 

participation of social forces such as communities, non-profit enterprises, organizations or 

associations has changed the absolute dominant role of the government or the market, so 

that the urban public interest and grass-roots demands can be received and responded in 

time, to avoid the interest disputes among the relevant groups. 
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In China, for the development of mixed land use projects, the government should guide 

market forces, appealing to social forces, and reserve channels for the market regulation and 

public participation, which is an important direction for changing the role of the government in 

the development of mixed land use. Taking social funds as the main source and combining 

public sector and public participation, the open and shared construction mechanism is 

established. The government provides supervise and assist with executive power, taking the 

lead in formulating land price and tax policies, providing infrastructure, improving planning 

methods, etc. The public playing an active and important role, provides strategies for project 

development based on the public opinions and the market demands. This multi-cooperation 

exploration mode accords with the current trend of market economy reform and makes the 

environment of mixed development more open and fairer. 

5. Conclusion 

The mixed land use is not only a technical means of planning, but also a sustainable-

development-oriented strategy, which is an innovative strategy in land use and an 

advantageous approach to realize the coordination and symbiosis of urban life and ecology. 

The concepts of "compact city", "smart growth strategy" and "ecological city" have affirmed 

its role in the field of ecological environment. However, the concept of mixed land use, which 

was introduced from the United States, appears to be “hard to accept” in the Chinese urban 

planning system as the operating environment is very different with that in the United States. 

As a result, it is hard to adopt the mixed land use to guild practice. 

Furthermore, the limitations of the mixed land use in practice reflect the deviation of 

government’s role in the market operation. In the near future, the market economy of China 

will be in the “2.0” era. In this era, there will be a market open to all market players, in which 

the monopolies and administrative interference from the government are eliminated (Wu 

2013).In the context of the transformation of national governance and the deepening of 

reform, it is more fundamental to optimize the functions of the government and increase the 

efficiency of the market in allocating resources. Planning as an action of the government, the 

main responsibility is building a platform and controlling the bottom line. Spatially, the 

efficiency of the “deployment” of the government is far less than that of the “creativity” of the 

market. In the process of mixed development, encouraging the active participation of social 

forces and social capital and constantly improving the technical and institutional support 

system, is the fundamental way to realize the utility of mixed land use. 
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