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The second part reviews the socio-economic-political driving forces of peri-

urbanization in Chinese cities before identifying the emerging forms of peri-urban 

residential settlements in Chinese cities and analyzing the process that have given 

rise to these forms. By combining the themes that continuously emerge out of the 

literature and practice of sustainable peri-urban settlement development in both 

developed and developing countries, the research themes for the examination of 

peri-urban settlement development in China are proposed. The third part focuses 

on reviewing the issues related with sustainability in the area of peri-urban 

settlement development. It first raises the idea that sustainability has become the 

main concern for urban development and argues that within the settlement 

development sector, the challenge of reconciling environmental, social and 

economic outcomes is especially fierce and in need of most effort. It then goes on 

to examine the evaluation frameworks for sustainable urban development 

worldwide and identify the main themes and issues to be included in the 

evaluation framework proposed for this study. The third part of the chapter 

focuses on a theoretical argument of the research approaches to take in addressing 

sustainability issues of urban development and identifies the research gap on 

sustainable peri-urban settlement development in the Chinese context and argues 

that this involves an integrated research approach that combines empirical study 

of current practice with an inquiry into decision-making dynamics and stakeholder 

perspectives.  

 

Chapter 3 presents the research methodology. It first clarifies the integrated 

research approach adopted by this study. Based on the reviewed literature in 

Chapter 2, a theoretical framework is established for the assessment of three lines 

of elements, each addressing one of the research questions:  

1. assessment of current policies and regulations;  

2. assessment of the outcome of peri-urban settlement development;  

3. assessment of stakeholder perceptions on sustainability.  

The chapter then goes on to explain the research methods used in this research, 

which combines quantitative research, based on questionnaire survey, with 

qualitative research, based on document survey, site visits, observations, and 

interview.   
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China to achieve better sustainability.  

 

Chapter 8 summarizes the major research findings and draws conclusions relating 

to the research questions put forward at the beginning of this thesis. Based on the 

findings, recommendations are then made for future peri-urban settlement 

development in Chinese cities to establish a long-term commitment on achieving 

sustainability. Finally, the limitations of this research are analyzed with 

suggestions for potential future research themes. 

 

 

 

 

 

















http://www.cmhpf.org/surveymecklenburgpaper.htm
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The energy and resource implications arising from a continuing growth of urban 

population and spatial expansion are posing eminent threats to post-industrial 

cities and developing cities alike. For the most part of the twentieth century, cities 

world-wide have been planned and designed as if energy and resources that can be 

provided by the earth is infinite. When the daunting facts have shown that the 

truth is to the contrary, cities today need to reconsider their development patterns. 

This is relevant to the First-world cities, which rely on ecological foot-prints 

several times their actual land area, and to Third-world cities, which are still 

aspired to their First-world counterparts.  

 

Reliance on automobile use 

International agreements such as the Kyoto Protocol have set out objectives to 

tackle climate change and greenhouse gas emissions that require the combined 

efforts from countries around the world. This will significantly impact the 

developing patterns of cities globally. One related issue is the increasing reliance 

on automobile for travel, which can be observed in most major cities of the world. 

The development patterns of cities world-wide, which are demonstrated by 

increased decentralization and peri-urbanization, have been relying on and 

encouraging increased personal mobility based on automobile ownership. 

However, the trend can no longer continue without significant interventions if the 

targets of Kyoto Protocol are to be met.  

 

Quality of life issues 

World-wide, human settlements are responsible for providing the quality of life 

for their residents, which include adequate shelter, safety, security from hazards 

and pollution, amenities, well-being and health. Because the economic status and 

social development differ among different parts of the world, the basic 

requirements for quality of life vary between countries. Nonetheless, the pursuit 

of a higher quality of living is human nature, and a basic theme for all settlement 

development, albeit it needs to be considered with the awareness of a limited 

global resource base. 

 

Land issues and development density 

The issue of land has been the most associated with urban spatial expansion. The 
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As has been argued earlier, new settlements developed in the peripheral areas of 

cities have become increasingly critical in driving forward or backward a 

sustainable prospect for urban futures. Populations living on the edges of cities are 

gaining a larger share of the additional urban population projected for the decades 

to come. Achieving sustainable development in the peri-urban settlements is 

therefore crucial for the quality of life and continued survival of human 

communities. Questions remain that if the concept of sustainability can provide a 

better way of understanding the challenges of cities? And what is to become of the 

future of peri-urban areas? To answer these questions, we need first to understand 

the present situations of the peri-urban settlements already developed, and where 

do they stand against the criteria proposed by the sustainability agenda. For this 

purpose, we need to have tools to help evaluate that.  

 

2.6.3 Evaluation of sustainability 

 

2.6.3.1 A bridge between theory and practice 

As the theory of sustainability is ambiguous and seems all-encompassing, it is 

difficult to be translated once it comes to be implemented. This is the problem 

often to be faced by practitioners of sustainable development at the local level. 

The evaluation of the sustainability of urban development provides a bridge 

between theory and practice. Measures of sustainable development serve to assess 

current status, monitor development trends, evaluate policy performance and set 

objectives for sustainable development (Mitchell 2000). Through the process of 

evaluation it can be made clear what is meant by sustainability in the specific 

context and how it can be applied in professional practice, therefore evaluation 

makes sustainable development a more operational act through assessing progress 

towards sustainability goals. Often evaluation criteria and assessment indicators 

become the proxy for the end-goal, which current development practice aims to 

achieve.  

2.6.3.2 The emergence of evaluation frameworks 

In the process of sustainability evaluation, a framework of evaluation criteria 

would need to be devised first, which set out the goals a city or a development 
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which is funded by the Research Directorate of the EU Framework Four 

Programme, and aimed to develop a common language and framework for 

evaluating urban sustainability (Deakin, Curwell and Lombardi 2001). The 

BEQUEST framework was based on the principles of ecological integrity, equity, 

participation and futurity, and developed key issues of concern that cover 

environmental, economic, social and institutional dimensions (Figure 2-4). The 

framework also considers various spatial levels which urban development can 

take place and within various timescales (Curwell, Deakin and Lombardi 2005).  

 

 
Figure 2- 4: The BEQUEST Framework, Source: (Deakin, Curwell and Lombardi 2002) 
 

The SOLUTIONS (Sustainability Of Land Use and Transport In Outer 

Neighbourhoods) project, funded by EPSRC (Engineering and Physical Research 

Council), was focused on examining the economic efficiency, social inclusiveness 

and environmental sustainability of different patterns of urban growth and 

understanding the sustainability of new development in outer city areas in the UK 

(Echenique et al. 2010). Eleven evaluation themes were identified to cover the 

economic, social, environmental and resources dimensions of urban sustainability, 

which were: Net economic benefit, Feasibility (Economic dimension); Health, 
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Equity, Opportunities (Social dimension); Environmental quality, Environmental 

impact, Global climate (Environmental dimension); Materials, Energy, Land 

(Resources dimension) (Mitchell, Gawthorpe and Namdeo 2005). In the local 

design scenarios part of the research, ten assessment criteria were further 

proposed for the assessment of outer neighbourhood designs (Figure 2-5). These 

were: Productive land lost to development, Trip distance, Accessibility to local 

schools and shops, Accessibility to local public transport, Accessibility to open 

space, Trips by walk or bicycle, Vitality of retail services, Public and political 

acceptability, Market and institutional feasibility, Physical practicality and 

robustness (Barton et al. 2009).  

 

 
Figure 2- 5: SOLUTIONS Assessment Framework, Source: (Barton et al. 2009) 
 

In recent years, a number of widely-adopted green building assessment standards 

have been extended and adjusted to the spatial level of urban neighbourhood, 

which demonstrates an increasing recognition of the neighbourhood as a basic 

unit for obtaining opportunities in carbon reduction and sustainability, and also as 

a response to the emerging approaches of planned sustainable communities. Both 

LEED in the U.S. and BREEAM in the UK have added new programmes to their 

existing green building standards to be developed into national standards for 
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neighbourhood design, which are called LEED-ND and BREEAM-Communities, 

respectively. These new sustainable neighbourhood design standards were 

developed to guide the building industry in the planning and design of new 

neighbourhoods. Based on the principles of New Urbanism, Smart Growth and 

green infrastructure and building, LEED-ND aims for a consensus-based standard 

to address the impacts of development projects and rewards healthful, durable, 

affordable, and environmentally sound neighborhood development practices 

(USGBC 2009). The standard rate development projects by rewarding them 

credits that address five topics, namely: Smart Location and Linkage, 

Neighborhood Pattern and Design, Green Infrastructure and Buildings, Innovation 

and Design Process, and Regional Priority Credit. The criteria for rewarding 

credits emphasize: the location of neighbourhoods (near existing development and 

infrastructure or infill), walkability (wide sidewalks with shade trees and other 

interesting features), mixed use (proximate location of housing, stores and 

workplaces), multimodalism (access to public transit, bike trails), and water and 

energy conservation (use of landscape features to minimize runoff, rain collection 

grey water recycling, solar panels, or other renewables).  

 

A similar standard to LEED-ND, BREEAM Communities was launched in the 

UK in 2009. It was built on the existing Regional Sustainability Checklists and 

assesses projects across eight categories, namely: Climate change and energy 

(considers flood risk, energy and water efficiency, renewable energy provision and 

building services), Community (issues covered include social impact assessment, 

community engagement, community facilities management, sustainable lifestyles 

and affordable housing), Place making (issues covered include site selection, 

defensible place, legibility, active frontages, accessible play and green space, 

Secured by Design and density), Buildings (ensures that the design of individual 

buildings contributes to the sustainability of the overall development through high 

environmental standards), Transport and movement (walkable neighbourhoods, 

cycle networks, improved public transport provision, Green Travel Plans and 

transport during construction), Ecology (maintaining/enhancing habitat species, 

green corridors, ground/water pollution and planting schemes), Resources 

(considers land use and remediation, materials selection, waste management, 

energy/water use and Modern Methods of Construction), and Business (issues 



http://www.breeam.org/


http://www.tianjinecocity.gov.sg/bg_kpis.htm


 

48 
 

Garden City, a lack of investment in pedestrian infrastructure had led to a forfeit 

of the friendly walking environment that featured the early Garden City models. 

In many of the post-World War II British New Towns, the expense of urbanizing 

the land often overruled the provision of desirable neighbourhood environments.  

 

It is clear that the implementation of an idea faces many practical barriers, be it 

institutional, financial or lifestyle-related, and that there is a difference between 

the theory and practices that claim to be realizations of that theory.  

 

One of the problems with current application of sustainability evaluation tools is 

that most of them are used to appraise development plans and designs against 

sustainability criteria, which means that what is being evaluated is the proposed 

outcome rather than the actual outcome. Such approach risks overlooking the 

interventions and adjustments made through the long process of implementation.  

 

In the research on the Millennium Villages initiatives by the DETR (Department 

of the Environment, Transport and the Regions), an emphasis was put on the 

outcomes of sustainable community development in terms of measuring 

performance rather than the inputs of design proposals. It was argued that the 

outcomes of sustainable communities, which is represented by the actual effect of 

what's been proposed and implemented in terms of whether people enjoyed the 

benefits of the proposed sustainability features, guards against assuming that 

particular inputs will achieve what is wanted (DETR 2000). 

 

2.6.4 Six themes of sustainable peri-urban settlement  

 

In the discussions above, the development in the theories and practices of 

sustainable settlement development in the peri-urban areas of cities has been 

reviewed, as well as the emerging evaluation frameworks for the assessment of 

sustainability in urban settlement developments. This section focuses on the 

identification of the main issues considered of concern in the area of peri-urban 

settlement development to achieve long-term sustainability. In Section 2.5, six 

research themes were identified that emerged out of the literature of global peri-
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scale industrial projects, all contribute to the increasing scarcity of potable water. 

The large metropolises of developing countries are among the most hard-hit by 

this problem. Mexican City has been reported to be sinking due to excessive take 

of ground water reserves beneath the city (Marshall 2005). In cities of the 

developed countries, water also poses a severe problem with the continuing rise of 

urban population. In the United States, some state and local governments in arid 

metropolitan areas have tied the approval of residential development permits to 

the availability of adequate water supply (Kahn 2006).  

 

A wide range of options are available for reducing water consumption in 

residential buildings. These include water-efficient fixtures and water-saving 

appliances, such as low-flow shower heads, low-flush toilets, and water-efficient 

washing machines and dishwashers. Savings made by installing water-saving 

appliances have proven to not only remove the burden from ground water 

reservoirs but also from sewage treatment plants (Kennedy 1997). Another 

important option for saving on drinking water is by using purified grey water or 

rain water for the usages that do not require potable water, such as flushing the 

toilet and watering the garden. Rain water accounts for nearly half the costs of 

disposing of sewage water, therefore, in order to achieved better sewage water 

management, many countries and municipalities subsidize decentralized rain 

water usage plants or require rain water seepage or retention on site in new 

developments (Kennedy 1997).  Rain water and grey water would both need to be 

purified before reuse, often through flowing through planted filter-beds, 

purification ponds and streams. The investment in these measures may generate 

additional costs, however, the reward both ecologically and economically in the 

long run would more than justify the investment (Kennedy 1997).  

 

Minimizing waste 

Minimizing waste within the life time of the occupation of settlements can be 

achieved through recycling. Recycling of domestic wastes has been practiced in 

many countries for several decades now. In the UK, for instance, the recycling 

rate had reached over 30% by the late 1990s (Rudlin and Falk 2009). Planning 

and design implications for this environmentally-friendly practice may be the 

need for providing spaces and facilities required for the sorting and collection of 







http://www.lightrailnow.org/facts/fa_rapid-streetcar.htm
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are such examples (Alterman 1997).  

 

Urban agriculture as a traditional part of urban areas has made a return to modern-

time living, and is increasing rapidly in scale and popularity in many countries. 

Urban food growing can reduce the food miles for importing food and the need to 

travel to large supermarkets (Garnett 1996), and make substantial contributions to 

food production for the city. The Urban Oasis Project in Salford, UK, for example, 

has been successful in transforming the land around a tower block into an organic 

food-growing area, which maintains self-sufficiency in fruit and vegetable for the 

community it serves as well as providing a food crop for the wider inner city 

(Rudlin and Falk 2009) (Figure 2-8).  

 

 
Figure 2- 9: The Urban Oasis Project,  
Source: http://www.martinbondphotos.co.uk/going_green/image3.html 
 

Ensuring compact development is important for urban containment and 

prevention from encroachment on rural land. Density is essential in achieving 

compactness. While overly-dense living environments are often associated with 

health damage, traffic congestion, exposures to pollution and overloaded 

sanitation problems, many countries, mostly post-industrial ones, have, in the 

latter half of the last century, turned to the other extreme of building low-density 

sprawling conurbations in suburbs. According to Rudlin and Falk (2009), higher 

densities can be achieved without compromising on space standards, when careful 

http://www.martinbondphotos.co.uk/going_green/image3.html
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design on development forms is practiced. They argued that the optimum form to 

maximize density without creating the perception of overcrowding is the three or 

four-storey terrace around squares and open spaces (Rudlin and Falk 2009). 

Density also affects the type of transport people choose. It is widely accepted that 

the higher the density in a service area the more likely it is that residents will use 

public transit (Condon 2010). A density of ten dwelling units per gross acre is the 

usual minimum standard for sustainable, walkable, transit-friendly, and low-

carbon neighbourhoods (Condon 2010). However, the measure of appropriate 

density is dependent on cultural norms and economic development levels, and 

varies greatly among different countries (Burgess 2000). It is claimed that people 

in developing countries generally have a higher tolerance level of higher densities 

than those in developed countries (Richardson, Bae and Baxamusa 2000). In 

developing countries, the real challenge lies with achieving the balance between 

high intensity development and quality of life.  

 

From the above review, the main issues of concern, which are related with the 

minimization of land consumption and compact development, have been 

identified. These are: minimization of the loss of rural land; opportunities to 

perform community agriculture; and appropriate development densities.  

 

2.6.4.5 Theme 5: Social cohesion and sense of community 

 

Human settlements not only provide physical environments for people to live in 

but they are also social compositions that generate interesting and complex 

communities, which are central to human development. The existence of a strong 

community is critical for the creation of a successful place, while many urban 

problems point to the lack of a sense of community, such as crime and social 

disorder. There have been many models of successful communities in the past that 

many planners and architects aspire to, one of these being the rural villages. 

However, as Rudlin and Falk (2009) argued, once they were translated into the 

tight courtyard council houses in the 1970s, the tightknit, homogeneous 

communities created were destined to fail. Neighbourhoods composed of only 

flats for lower income groups were seen to promote youth crime and vandalism. 
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closely relevant and appropriate for the peri-urban context. Indeed, many are 

directly associated with the spatial expansion and population migration of cities. 

Evaluation frameworks used for the assessment of sustainability of urban 

development have been reviewed with an emphasis on themed approach, which is 

considered appropriate for the purpose of this study. It was argued that an 

outcome-based evaluation is to be aimed for, in that it represents the actual effect 

when a certain sustainability strategy has been implemented.  

 

In the last section of this chapter, it was proposed that an integrated approach is to 

be adopted in the search for sustainable solutions to peri-urban problems. The 

integration requires taking a systems perspective that looks at environmental, 

social and economic aspects of sustainability and taking into account the 

perceptions of sustainable development of different stakeholders.  
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urban development requires the adoption of an integrated research approach. 

Hence this study takes on such an approach and seeks to address the research 

questions through a combined methodology of performance evaluation and 

stakeholder study.  

 

In order to develop a meaningful proposition for peri-urban settlement 

development practice, this research requires a detailed inquiry into the 

performance and the decision-making of the current peri-urban settlements in 

Chinese cities. Accepting that sustainability is a broad subject that encompasses a 

myriad of issues covering social, environmental and economic angles, for anyone 

trying to develop a unifying and coherent theme to cover all of the scope of issues 

it is necessary to structure a suitable methodology or research framework to 

achieve that goal.  

 

The first step of the integrated methodology of this study aims to develop, based 

on a systems approach, a set of objectives as an evaluation framework to assess 

the outcome (refer to Section 2.6.3.4) of current peri-urban settlements in a 

Chinese city. Based on the evaluation result, a second approach, which is focused 

on the perceptions of different stakeholder groups on peri-urban sustainability, is 

then carried out. The stakeholder groups under study include the institutions and 

professionals involved in the decision-making process of peri-urban settlement 

development together with the households and individuals that live in constructed 

peri-urban communities. This combination of approaches has hitherto been 

relatively neglected in the discussions on sustainable development. It is proposed 

here that such an approach will lead to new ideas and solutions in line with a 

development towards sustainable cities. 
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3.3 Research Framework 

 

 
Figure 3- 1: The research framework 
 

Figure 3-1 explains the research framework of this study. Firstly, a literature 

review is presented setting out the theoretical background, against which the 

evaluation framework is structured, which is carried through the whole of this 

study. Secondly, the evaluation framework is used as an analytical structure, 

within which a series of elements are assessed:  

 

1. Current policies and regulations on sustainable development in Chinese 

cities 

2. The sustainability of the development outcome of peri-urban settlements 

in Tianjin 

3. Stakeholder perceptions on sustainability issues related with peri-urban 

settlement development 

 

Finally, conclusions are drawn on the findings and recommendations are made for 

the improved sustainability of future peri-urban settlement development in China.  

 

3.3.1 The evaluation framework 

 
The starting point of the integrated approach is the concept of sustainable 

development. How can it be operationalized and broken down into criteria for the 
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reasons, this research adopts the ordinal system for the overall judgment of the 

evaluation results.  

 

The results of the quantitative research are summarized using both descriptive and 

inferential statistics. Descriptive statistics are presented in the form of proportions 

(i.e. the percentage) of respondents giving each answer and the mean values. A 

mean value of 4 or over would signify that a particular sustainability parameter 

was well implemented in the studied settlement case, whereas a score of 2 or less 

would signify that it was not well implemented. A mean score of, or around, 3 

indicates a broadly neutral response. Inferential statistics focus on identifying the 

statistical differences between settlement cases on their sustainability performance 

and calculating the ordinal ranking of each settlement case on each sustainability 

parameter. The ordinal ranking indicates the relative performance of each study 

case on the specific sustainability issue, suggesting the relative effectiveness of 

certain sustainability measure being implemented. The Kruskal-Wallis Test was 

chosen as the statistical tool for analyzing the data. There are two reasons for the 

choice: firstly, the data set collected from Questionnaire A does not fit standard 

normal distribution, and secondly, there are more than two independent groups for 

comparison.  

 

Questionnaire B 

The results of Questionnaire B are summarized also using both descriptive 

statistics and inferential statistics. The descriptive statistics present the mean 

scores of the importance level given by the stakeholder groups on each of the 37 

sustainability parameters. Inferential statistics uses the Mann-Whitney Test to 

identify the differences of perceptions among stakeholder groups on each 

parameter. This statistical tool was chosen because the data set collected from 

Questionnaire B does not fit the standard normal distribution, and there are two 

independent groups for comparison.  

 

3.4.2 Qualitative Research 

 
Qualitative research was undertaken both prior to and as a supplement to the 

quantitative research. The qualitative research carried out prior to the quantitative 
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The interviews were conducted by the researcher at the agreed time and venue 

through consultation with the interviewee. Interviews over the phone were also 

conducted when this was chosen as the preferred form. Table 3-5 lists the names 

of the professional interviewees and their institutions.  

 

Table 3-5: List of interviewees (professional groups) 
No. Interviewee Institution 

1 Planning official A  

Tianjin City Planning Bureau 

 

2 Planning official B 

3 Planning official C 

4 Planning official D 

5 Urban planner A  

 

Tianjin Urban Planning and Design Institute 

 

6 Urban planner B 

7 Urban planner C 

8 Urban planner D 

9 Urban planner E Tianjin Real Estate Development Co. Ltd. 

10 Architect A  

Tianjin Architectural Design and Research Institute 

 

11 Architect B 

12 Architect C 

13 Architect D 

14 Developer A Tianjin Vanke Urban Development Group 

 15 Developer B 

16 Developer C Tianjin Real Estate Development Co. Ltd. 
17 Official A Tianjin Anju Project Office, Tianjin Municipal Construction Committee 
18 Official B Huaming New Town Administrative Office 

 
 

3.5 Summary 

 
This chapter systematically explains the methodology adopted for this research. 

Based on the argument made in the literature review, that an integrated research 

approach is needed for an inquiry into areas of sustainable development, this 

chapter further elaborates the integrated approach of this study. It rests on two 

aspects: the first is the integration of the environmental, social and economic 

aspects of sustainability in the evaluation of the outcome of current peri-urban 

settlement developments; the second is the integration of the evaluation of 

settlement performance with the examination of stakeholder perceptions on 

sustainability issues.  
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to market principles but within state control. A vibrant CBD area began to emerge 

at the urban core. In this decade, not only has residential development increased in 

total area but also in area per person. By 1998, the living area per person has risen 

by 115% compared to 1949. In terms of urban structure, while the concentric-

zoned urban land use structure is being strengthened, the land price effect is 

starting to show, with the central core becoming more dense and commercial. The 

inner city saw the relocation of industry and warehouses and the intensification of 

residential function. This area has become the most attractive living area. The 

peripheral area displays a mix of industry and residential uses. The relatively low 

property price has attracted many people there.  

 

Entering into the twenty-first century, the land within the outer ring road 

continued to be filled up, witnessing the disappearance of the green wedges and 

the water bodies designated in the 1985 master plan. With diminishing central 

land to develop and ever increasing housing demand, it has become evident to the 

city planners that it was necessary to start to think beyond the outer boundary.  

 

The decentralization of urban space in Tianjin is different from the outward urban 

sprawl in western cities in that, the central city still shows a strong magnetism to 

the areas surrounding it, providing adequate infrastructure, job opportunities and 

cultural amenities which are far less accessible outside the center. In her study on 

the residential development in Tianjin, Zou (2000) found that the majority of the 

relocated population in the urban periphery are a result of the planned economy 

era and mainly come from three sources: the displacement campaigns under 

political pressure, the conversion of the household registration policy and the 

industrial relocation campaigns. The scale of population, quality of infrastructure, 

commercial and culture amenities, job opportunities, education and healthcare 

facilities and transportation conditions in the urban periphery are all lagging 

behind what is available in the central city area. 

 

The phenomenon of peri-urbanization in China has been discussed by many 

Chinese scholars (Gu and Sun 1998, Gao and Zhang 2002, Ye 1998, Liu 2001, 

Meng 2000, Xie and Ning 2003). The majority of the literature on this subject 

concludes that it is an inevitable and even a positive trend of urban development 
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Figure 5- 8: Location of study cases on the metropolitan map of Tianjin 

 

5.5 Description of Study Cases 

In this section, the study cases are described, each representing one of the peri-

urban settlement types identified in the previous chapter, i.e. Rural resettlement 

project; Affordable housing compound; and Suburban commercial housing estate. 

Their general development contexts and specific approaches to address 

sustainability issues are explained.  

 

5.5.1 Study Case 1: Rural resettlement project - Huaming New Town (HNT) 

 

The Township of Huaming covers a total area of 150.6sqkm. It administers 15 

villages and has a population of 50,000. Located in the midway between the urban 

centre of Tianjin and the BNA (10km from the BNA and 13km from the city 

centre), its unique location has provided it with an advantage in economic 

development. Tianjin Airport Industrial Park (TAIP) is located right to the south 

of Huaming Town, separated only by the Jinhan highway. The TAIP is a foreign-

oriented economic zone specializing in manufacturing, logistics, hi-tech research 

and development, and international trade.  

 

In 2005, Huaming was appointed as the laboratory for the EZA programme (for a 

description of the EZA programme, please refer to Section 4.2.4). The programme 

was put directly under the leadership of the Deputy Mayor of Tianjin and its 

implementation was administered by the local authority of Dongli District. A 
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Figure 5- 10: Huaming New Town: modern building blocks among preserved farm-edge 
trees, Source: photo taken by author 
 

By August 2010, over 400 companies had settled in the industrial park to the west 

of the residential estate. The re-cultivation of zhaijidi started in 2007, and 

following the levelling of 142 hectares of former zhaijidi, 427 greenhouses have 

been established, growing vegetables and fruits to sell to the city market all year 

round. The lease of the industrial park and the agricultural park, together with the 

rent collected from the commercial properties within the residential estate are 

estimated to generate 120 million yuan (1yuan=0.09British Pound) of annual 

revenue for the town government and provide 8000 jobs for its residents. 

Meanwhile, the local government uses the value-added gains from the land to buy 

social insurance for the landless farmers, equivalent to a pension of 400 to 500 

yuan a month when they meet the statutory age. Public participation was given 

emphasis in the programme proposal, requiring public hearings at the village level, 

and overall villager consent before initiation of the programme (TDRC 2007). 

 

5.5.2 Study Case 2: Affordable housing compound - the New Homes and City 

Sunshine (CS) 

 

Worldwide, rapid urbanization has exerted huge pressure on housing provision, 

especially for the lower-income groups. Since the housing market in China has 

been activated in 1998, public housing provision as part of the work-unit-based 

state welfare system has been gradually abolished. Homes are now predominantly 
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lowest mean rank of 149.59 and HNT (181.36) fell in the middle. Like building 

orientation and natural lighting, the design for natural ventilation is quite a 

recognized common practice in the building industry in China. The difference 

detected of the study cases can be explained by a close look at the plan layout of 

the buildings in each case. In DLD, all residential units occupy the full depth of 

the building in order to take advantage of the southeast prevailing wind in summer 

to provide the maximum cross ventilation when windows are open on both sides; 

In HNT, two thirds of the dwelling units are able to enjoy the benefit of cross 

ventilation; In CS, by contrast, as more housing units were crammed into one 

floor level, it becomes more difficult to arrange for cross ventilation for every unit 

(Figure 5-17). This is a compromise that often needs to be made when a high 

density is in demand. For commercial developments the decision to sacrifice 

comfort for a higher density come higher profit would be difficult to make 

because of a subsequent decreased salability of the product. In cases of affordable 

housing estates such as CS, however, as profit margins are set to very low 

percentages and eligible buyers have less freedom in their choice of the purchase, 

developers are therefore less obliged in producing high quality housing products 

and demonstrated a pursuit for the maximized profit.  

 
Table 5- 4: PAR 1-3: Natural ventilation (cases excluded: 19 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 206 181.36  

9.34 

 

0.01* CS 65 149.59 

DLD 87 197.45 

 

Note: *Significant at 0.01 level. 
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Table 5- 6: PAR 1-5: Energy-saving products (cases excluded: 16 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 209 182.36  

0.375 

 

0.834 CS 66 174.37 

DLD 86 182.77 

 

 
Table 5- 7: PAR 1-6: Water-saving equipment (cases excluded: 15 due to missing values) 

STUDY CASE   N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 206 189.93  

3.854 

 

0.147 CS 67 165.54 

DLD 89 173.99 

 

 

As a stipulated measure to reduce water usage, the three housing estates 

investigated in this study have all installed grey water recycling systems before 

occupation of the residents. However, until the time of the site visits, none of 
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Table 5- 10: PAR 1-9: Preservation of natural green land and water body (cases excluded: 15 due 

to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 208 176.78  

17.028 

 

0.000* CS 62 148.94 

DLD 92 214.1    

 

Note: *Significant at 0.001 level. 

 
Table 5- 11: PAR 1-10: Protection of natural species and habitat (cases excluded: 17 due to 

missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 208 170.69  

20.22 

 

0.000* CS 63 157.14 

DLD 89 219.97 

 

Note: *Significant at 0.001 level. 
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feature is generally well practiced in the peri-urban settlements studied and that 

there is no significant difference between the levels of success at their 

implementation.  

 
Table 5- 13: PAR 1-12: Integration of built and natural environment (cases excluded: 3 due to 

missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 210 185.1  

7.067 

 

0.028 CS 71 167.03 

DLD 93 208.54 
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masterplan of segregated pedestrian and motor traffic. However, there has been no 

traffic calming facilities such as the speed bumps installed on the major 

community streets and many of these streets are as wide as 20 metres (Figure 5-

24). Some of the interviewed residents reported inconvenience at crossing over 

the major streets and expressed worries over the security of their children when 

playing on street (personal communication with Residents B and D). There is 

reason to believe that the lack of pedestrian-oriented deigns on the major motor 

traffic routes within the community has comprised to some point the success 

achieved through segregated pedestrian and motor traffic design. CS, by contrast, 

adopted a mixed pedestrian and traffic design (Figure 5-25). The survey result 

demonstrated that this design has created a much less satisfactory community 

built environment than the separated pedestrian/traffic designs adopted in the 

other two study cases, where the residents could enjoy much more comfortable 

walking and cycling environment.  

 
Table 5- 14: PAR 2-1: Convenient and comfortable walking and cycling environment (cases 

excluded: 17 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 206 183.72  

28.553 

 

0.000* CS 69 129.31 

DLD 85 214.25 

 

Note: *Significant at 0.001 level. 
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Figure 5- 23: Pedestrian-friendly environment of DLD, Source: Photo taken by author 

       

 
       Figure 5- 24: Wide major traffic routes in HNT, Source: Photo taken by author 

 
      Figure 5- 25: Mixed pedestrian and traffic design at CS, Source: Photo taken by author 

 

 

 

 







 

152 
 

Table 5- 16: PAR 2-3: Proximity to public transport (cases excluded: 14 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 208 194.99  

17.427 

 

0.000* CS 68 137.04 

DLD 87 186.09 

 

Note: *Significant at 0.001 level. 

 

 
 Figure 5- 26: Electric taxis to complement public transportation within HNT, Source: Photo taken 

by    author 

 

By contrast, the public transit service provision in DLD is at a much lower 

development pace although the occupation in DLD started four years earlier than 

HNT. At the moment, only two bus lines operate between the development and 

the city centre and one operates to and from BNA. All the bus lines stop at the 

same station near the community centre without having stops at each 
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neighbourhood. It can be estimated that the time to travel to the nearest bus stop 

would be longer than that in HNT. There are no transit services within the 

community except one that is operated by the property sales department of the 

development company, which is used solely for carrying potential buyers to the 

properties for viewing. An interview with the representative of the development 

company revealed that the inadequate provision of public transit service is an 

important reason for the low occupancy rate currently found in DLD (personal 

communication with Developer A). There had been much concern expressed by 

potential buyers as well as current occupants on the inconvenience to travel to the 

city centre where most jobs and public services concentrate. The development 

company has been making effort to persuade bus companies to extend their lines 

to DLD, however because of its low occupancy rate it is deemed by the bus 

companies to be unprofitable to extend their lines here. At the moment, the 

majority of the occupants in DLD rely on private vehicles for daily commute and 

errands. The ownership of private cars has become a precondition for living here.  

 

Of the three study cases, CS had the lowest mean rank, however, its level of 

public transit provision is comparable with that of HNT. There are six bus lines 

that connect the community with central city areas and three bus lines that run 

between the community and BNA. Given that CS is also the nearest to the city 

center of all study cases, its result of the lowest ranking under this issue was quite 

unexpected. A trip made to the nearest bus stop by the researcher revealed 

something that may provide some explanation to this. As CS is located next to a 

busy express way (Jinbin Road) linking the city centre to BNA, access to the bus 

station that have buses to the city centre direction can only be made by crossing 

over Jinbin Road, which is a 100 meter-wide express way with 8 car lanes on each 

side (there is also a 30 meter-wide green belt in the middle) with a 100 meter-long 

suspended footbridge linking to the other side. A trip to the nearest bus station 

requires walking for approximately 800 meters including climbing up and down 

the footbridge. It therefore can be concluded that although this community is 

seemingly well serviced by bus transit lines, the accessibility to the bus stops is 

beyond the comfortable walking distance. Furthermore, the occupants of CS 

belong to the lower-income classes, to whom ownership of private vehicles poses 
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Table 5- 17: PAR 2-4: Access to work location (cases excluded: 10 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 209 202.37  

21.052 

 

0.000* CS 70 139.94 

DLD 88 175.43 

 

Note: *Significant at 0.001 level. 

 
Table 5- 18: PAR 2-5: Access to educational facilities (cases excluded: 13 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 209 218.23  

73.917 

 

0.000* CS 67 100.46 

DLD 88 160.11 

 

Note: *Significant at 0.001 level. 
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Table 5- 19: PAR 2-6: Access to public service facilities (cases excluded: 13 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 209 213.22  

54.168 

 

0.000* CS 67 114.03 

DLD 88 161.68 

 

Note: *Significant at 0.001 level. 

 

In DLD and CS, it is even more difficult to balance work with housing without a 

town government that is able to administer industries. In DLD, as confirmed by a 

representative of the sales department, a large part of the residents in DLD are 

second home buyers and speculators who work elsewhere. For those owner-

occupiers who work in TAIP and BNA, daily commute to work relies heavily on 

private vehicles as public transit service was inadequate. There are few job 

opportunities available to the residents within the community with daily 

maintenance works undertaken by the development company and local services 

provided by large commercial chain providers.  

 

In CS, the majority of the residents commute long distances to work as there are 

few industries and work opportunities in the local area. Quite typical of its kind, 

CS was located in a traditionally under-developed area on the urban fringe, where 

there are neither mature communities nor good quality public services. Local jobs 

are not readily available in such areas. Further, as many of the eligible buyers of 





 

158 
 

been bought. It was the low number of enrolled students that led Shiyan Primary 

School to withdraw their plan to set up the branch in DLD and enrolled the 

children to their central city campus instead. The parents who had hoped to put 

their children in a local school now have to commute an hour daily to take their 

children to school.  

 

Looking at the responses given by occupants in CS, it can be concluded that, 

accessibility presents a huge problem to their daily lives, with well over a third of 

the respondents expressing dissatisfaction on all three parameters related with this 

issue. Given the fact that CS is situated in the nearest location to the city centre in 

all study cases, it is implied that, when car ownership is generally at a low level, 

accessibility depends more on the provision of local services than the distance to 

service centres. When affordable/low-income housing estates such as CS are 

planned, minimizing land and development costs are on the top priority as very 

low profit margins are set for developers. Unlike commercial housing developers, 

the developers of affordable/low-income housing are less obliged to provide good 

services for their customers, on the other hand, minimizing service provision to 

cut cost has become common rule of thumb. For all the above reasons, the low 

evaluation rating obtained from the residents in CS on accessibility is hardly 

surprising.    
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Table 5- 24: PAR 3-4: Access to outdoor activity space (cases excluded: 13 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 210 202.33  

64.592 

 

0.000* CS 68 94.36 

DLD 86 203.78 

 

Note: *Significant at 0.001 level. 

 
Table 5- 25: PAR 3-5: Affordable housing (cases excluded: 21 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 203 176.59  

1.021 

 

0.600 CS 69 188.78 

DLD 84 174.66 
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Table 5- 27: PAR 3-7: Avoidance of glare (cases excluded: 13 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 209 186.37  

11.725 

 

0.003* CS 69 148.92 

DLD 86 200.05 

 

Note: *Significant at 0.01 level. 

 

Table 5- 28: PAR 3-8: Avoidance of pollution from domestic source (cases excluded: 14 due to 

missing values) 

STUDY CASE N MEAN RANK KRUSKAL-

WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 210 191.25  

13.381 

 

0.002* CS 67 142.18 

DLD 86 190.44 

 

Note: *Significant at 0.01 level. 
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waste land between the estate and the surrounding ring road (Figure 5-30). 

However, this voluntary undertaking of community food production was soon 

called to stop by the town committee, and in 2010, a buffer zone of trees and 

shrubs were planted in the area. The demand of the town residents for 

opportunities of agricultural activities was yet evident, despite being overlooked 

by the planners and the authorities. By comparison, DLD received more 

favourable evaluations by its occupants on this issue. 37.9% of the respondents 

gave positive responses with 16.8% indicating negative opinions. Unlike HNT, 

the developer of DLD had recognised a demand within its market for community 

food production both as a recreation and as part of a healthy life style. In response 

to this, community allotments have been planned on the edge of the planned estate 

and a number of peasants in the nearby villages have been employed to help with 

the maintenance of the gardens and give technical advices where required (Figure 

5-31). By 2010, over a hundred families in the community had started growing 

their own food.  

 

 
Figure 5- 30 (left): Spontaneous agricultural activities on the edge of the estate at HNT before 

2010, Source: Photo taken by author 

Figure 5- 31 (Right): Community allotments of DLD, Source: Photo taken by author 
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environment, all gave DLD a wow-factor in appearance and its residents a strong 

sense of prestige and belonging. By contrast, HNT seems to lack some design 

character, which relates it either to its past or to its surroundings. Its built forms 

represent more of a typical urban gated community than its rural legacies. The 

endeavour of preserving entirely the original community structure has been 

successful and has allowed the traditional neighbourhood social network to be 

largely intact. For this reason, the sense of community in HNT is quite strong, 

albeit the sense of belonging to the new home will take time to establish. In 

comparison, as affordable housing community, CS entails destruction of inner-

urban neighbourhoods together with their social bonds. Reconstruction of the 

sense of belonging and community feeling appears to be unsuccessful according 

to the result of this survey. Indeed, the physical built environment, as a whole, 

lacks character. Although neighbourhood deprivation index is not calculated for 

this study, CS most definitely appears to be the most deprived community of all 

three studied. Not only is CS located in one of the most underdeveloped areas of 

the city, but the internal environment of the community show signs of declination.  
 

Table 5- 36: PAR 5-3: Design character and sense of community (cases excluded: 10 due to 

missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 210 185.15  

20.032 

 

0.000* CS 67 141.67 

DLD 90 212.82 

 

Note: *Significant at 0.001 level. 
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percentages of negative responses were obtained from all study cases. In HNT, 

26.1% of the respondents indicated negative opinion with 28.4% positive 

responses; in DLD the percentages are 24.2% and 17.9% respectively; and in CS, 

the percentages are 33.8% and 11.2% respectively.  

 
Table 5- 39: PAR 6-3: Participation by residents in the planning and design process (cases 

excluded: 31 due to missing values) 

STUDY CASE N MEAN RANK KRUSKAL-WALLIS 

STATISTIC (H) 

MONTE CARLO 

SIGNIFICANCE (P) 

HNT 201 183.14  

6.574 

 

0.040 CS 66 149.52 

DLD 79 169.01 

 

 

 

The EZA programme experimented at HNT was intended as a flagship for public 

participation in rural urbanization. The public hearings and consultations that have 

been carried out have been positively embraced among the rural communities, 

while minimising conflicts between the local authority and the public, which were 

common in previous cases of farmland expropriation. However, it was observed 

that public participation was largely limited to the housing exchange process, with 

planning and design decision-making still dominated by authoritative decision and 

professional opinion. Moreover, although resettlement was voluntarily-based, 

with most of the village industries and businesses now relocated to the new town, 

life in the old town became more and more difficult for those villagers who were 

against the resettlement. Judging from the inclination of the local authority to 
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The education centre built at DLD has proven to be quite successful both as a 

landmark of the community and as a knowledge centre for local residents and 

visitors alike to learn about the workings of wetland protection and other 

sustainable building techniques. Similar approach has been taken at HNT, which 

saw the construction of a community museum. The museum features the history 

of the town and explains the approach of the EZA programme. Although the 

museum is more of a part of political campaigning than a sustainability 

knowledge centre, it nonetheless fosters a sense of continuity for the rural 

residents and provides a place for them to reflect on the past and think about the 

present and the future. In CS, although handouts and posters containing 

information on energy-saving and sustainable living are occasionally posted, 

according to the management company, it has clearly made less effect on the 

residents on their perception of access to the knowledge of sustainability.   

 

 

 
Figure 5- 34: Radar chart showing comparison of sustainability performance of studied cases 
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requiring higher energy efficiency with improved building envelope designs. 

However, it is found that the actual energy-saving effect could still be 

compromised by the less regulated construction practice.  

 

It was found that the usage and the awareness of using domestic energy-saving 

appliances were low among the residents of peri-urban settlements in Tianjin. It 

was also found that the use of water recycling systems was abandoned due to 

running and maintenance costs. There are currently no incentives on the home 

usage of energy- and water-saving equipment, which makes their application 

uneconomical.  

 

It was found that, the protection of natural resources, especially natural wetlands, 

has been strengthened through strict state and county level regulation exerting 

significant impact on local development practice. While it is doubtful that the 

engineered ecology of Dongli Lake Development can be truly sustainable in 

environmental and economic terms, there is also the question of whether public 

assets such as natural wetlands should be appropriated as private development 

sites. Many scholars have noted the reinforcement of unequal conditions of 

environmental quality on different social groups as a result of private 

appropriation of land - freezing access to and cancelling ecological functions of 

natural systems and subjecting lower-income groups to environmental hazards 

(Allen 2003). In the case of Dongli Lake Development specifically, a more 

sustainable approach would have been to retain open access to the wetlands for 

public use and engage the municipal government in its maintenance rather than 

relying solely on the private sector. 

 

The quality of life has been significantly improved in the new peri-urban 

settlements compared with the previous rural dwellings that existed before them. 

As main benefits of urbanization, peri-urban residents now enjoy adequate 

dwelling space, modern-style living, better environment with significantly 

improved sanitation, infrastructure provision, safety measures, and diminished 

pollution. Housing construction quality and affordability, on the other hand, 

remains problematic. Less than satisfactory construction quality is a commonly 

observed issue in all peri-urban settlement development cases studied, which 
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6: Access to public service facilities (mean score: 4.21), and the lowest mean 

score to PAR 2-2: Reduction of parking space (mean score: 3.57) (Figure 6-2). It 

indicates that both stakeholder groups consider the issue of reduction of parking 

space as less important than the other parameters, while different opinions on 

priorities are held: with the Professional group identifying the overriding 

importance of public facilities provision and the Household group emphasizing 

more on educational facilities.  

 

 
Figure 6- 2: Stakeholder group comparison of the perceived importance on the parameters of 

Theme 2 

 

Table 6- 2: Inferential statistics of parameters of Theme 2 

Parameter N Perceived 
importance 
(Mean) 

Perceived 
importance 
(SD) 

Mean rank - 
Professional 

Mean 
rank - 
Household 

Mann-
Whitney U 

Monte 
Carlo 
Sig. (2-
tailed) 

PAR 2-1 517 4.15 0.760 214.57 278.20 21227.5 0.000** 
PAR 2-2 514 3.81 0.922 218.75 274.23 21815.5 0.000** 
PAR 2-3 515 4.27 0.763 231.83 269.37 23919.5 0.004* 
PAR 2-4 526 3.97 0.873 230.01 277.62 23635.0 0.001* 
PAR 2-5 518 4.33 0.733 211.00 280.21 20615.0 0.000** 
PAR 2-6 518 4.32 0.693 234.51 270.27 24337.0 0.006* 
Note: *Significant at 0.01 level, **Significant at 0.001 level. 

 

Significant group differences were identified on all parameters examined under 

this theme (p<.01, Table 6-2), with the Household group giving significantly 








































































































































