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Abstract: China is gradually shifting towards more sustainable urban development, and the local
governments are increasingly promoting social and environmentally sustainable spatial planning
practices. This article debates the potential contradiction between the goal of a constantly growing
urban population and the limits to the consumption of land planned by this new direction of urban
development. The analysis focuses on the wealthy city of Suzhou in the Yangtse River Delta region
and explores the opportunities for densification of the residential areas as a possible solution for this
contradiction, as already tested by some Chinese cases for land use efficiency. The research applies
GIS-based spatial analysis and identifies some of the sites that can be efficiently redeveloped in the
resettlement communities for their low floor area ratio (FAR) and obsolescent conditions, which do
not correspond to the increasingly middle-class status of the residents in the urban region. The article
investigates the different options of a densification strategy in the frame of the policies of urban
renewal promoted in China in recent years for improving the quality of the built environment.

Keywords: sustainable urban renewal; densification strategies; resettlement communities; GIS-based
analysis; decision making

1. Background
1.1. The New Urbanization “Beyond Mere Growth” in China

Since 2014, the Chinese central government has promoted new-type urbanization in
the National New-type Urbanization Plan (2014–2020) [1–3]. The direction of the plan “beyond
mere growth” supports green and low-carbon development and requires avoiding urban
sprawl, low efficiency in land use, the proliferation of useless urban districts, and waste
of urban space in over-dimensioned infrastructures [4,5]. Consistent with the goals of
new-type urbanization, the national guidelines on urban planning released in 2016 prohibit
expanding cities beyond what their natural resources can support, enforcing urban growth
boundaries [6]. In other words, to be sustainable urban development should not expand
beyond a planned threshold, as also required by the environmental protection laws issued
since 2015. This limit to expansion is also known as the “red line of China’s cultivated
land”, and was first drafted by the National Land Planning Outline issued by the Ministry
of Land and Natural Resources in 2009, which also specifies that the impermeabilization of
the ground should be diminished [7].

These policies for preserving agricultural land are combined with the regulations for
controlling land supply and the real estate market. Since 2003, the central government
established year-by-year construction land development quotas for every local government
according to the assessment of the local demand–supply situation [8–10].
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Together with the sustainability goals, the increase in the urbanization rate is a key na-
tional priority in China. It has been one of the most significant drivers of economic, political,
and social progress since the reform was promoted at the end of the 1970s [11–14]. So far,
urban population growth has followed economic growth because economic development
and city growth are strongly related to Chinese policies. The massive urbanization process
has transformed millions of farmers into city dwellers, attracting an essential workforce
into the expanding city [15,16].

These recent policies promoted by the Chinese government—on one side the goal of a
growing economy and on the other side the limits to urbanization to protect fertile land
and natural environments—can produce a contradiction and urban concentration: probable
newcomers in growing cities and industrial districts versus a not expanding city.

1.2. The Solution of High Density for Growing Cities and Sustainability

Multiple actions should be considered for promoting urban sustainability, such as
limits to new urbanizations and conservation of agricultural land, investments in public
transportation [17], limits to car-oriented projects [18], reduction in energy consumption
and greenhouse gases emission in all sectors of production, water management [19], and
improving water, soil, and air quality [20]. Of the multiple elements that impact the
sustainability of urban development, this paper focuses on the quantitative parameter of
population density on urbanized land, more specifically on the opportunity to increase
the dwelling units in existing residential neighborhoods. The research presented in this
paper applies urban-scale GIS analysis to make some hypotheses on densification at the
community scale.

Density is neither a good nor a bad indicator: too much can result in overcrowd-
ing and eventual urban decay; too little can deprive the dwelling environment of the
chance of social interaction and public transport efficiency [21]. The definition of density
is, nevertheless, closely connected to sustainability because land is a limited resource;
urbanization is “sustainable” when valuable agricultural land is saved, and the ecosystem
is not jeopardized.

High density has both positive and negative effects. Many scholars have presented ev-
idence that higher density in urban areas is associated with a variety of desirable outcomes,
including increased use of public transportation, improved financial stability for local
governments, walkable and healthy living environments, housing diversity and afford-
ability, enhanced community character, and cultural vitality [9–13,22–28]. Other scholars,
on the contrary, have noted how some high-density neighborhoods produce excessive
concentration and congestion, difficult management, and inefficient facilities. The issue
cannot be assessed in general terms because the output of high-density conditions depends
on several context-related factors, such as urban planning strategies, technical capacity,
building regulations, infrastructure, public utilities, regional services, and the economic
conditions of the residents [29]. For example, the interplay between density and building
types must be considered because the same FAR realized by different architectural forms
and open spaces produces different urban environments. In China, the different ranges
of FAR—usually classified as low, medium, and high in building regulations and master
plans—often correspond to specific building types; for example, medium density is realized
with multilayer condos [30–33].

Over the last two decades, the idea of urban densification has been explored worldwide
in several large cities and also in medium or high-density cases [34–38]. These densification
projects are promoted mainly for the following reasons:

1. The high value of the land combined with the increased demand for housing is
a potential profit for the developer if what exists is demolished and rebuilt at a
higher density.

2. The available buildable land is either scarce due to geographical conditions or limited
by the local regulations for protecting agricultural land.
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Both reasons justify the actions of densification promoted in dense cities, such as
Paris [39,40], Seoul [41–43], Rotterdam [44–46], or London [47–49]; policies and projects
differ among cities because they adapt to local conditions, including the socio-cultural
approach to dwelling.

Regarding China's concerns, often urban land expands faster than population growth.
In recent years, this trend has impacted several Chinese cities, which have experienced
declining densities, very likely due to the rising average income leading to the demand
for more residential space per capita, and for the restrictions due to the hukou system (a
household registration which prevents the change of residence in order to limit the number
of permanent residents in cities) [50,51]. According to the World Bank, even though China
underwent massive urban population growth, its urban population density in 2010 was
lower than the average of the rest of the East Asia region [52].

1.3. The Case Study: Suzhou’s Shift in City Planning and Manufacturing

Suzhou is a prefecture-level city in the Yangtze River Delta region and has greatly
developed since the reform and the establishment of the Suzhou Wuzhong Economic
Development Zone in 1993 [53]. In fact, in 1990, its gross domestic product (GDP) was
RMB 20.214 billion (USD 4.23 billion), and in 2019 it skyrocketed to RMB 1.92 trillion (USD
290 billion) with a registered foreign capital of RMB 646 billion (USD 99.9 billion) and per
capita GDP of USD 25,900, ranking third in China. In 1990, the population of permanent
residents in the metro area was 1,067,000; in 2019, it was 7,070,000 [54].

Suzhou is a production hub in the Yangtze River Delta area and China’s third-largest
manufacturing city [53]. In the future, it will keep attracting new inhabitants if it remains
competitive. With this goal, the local government is promoting the re-branding of its
manufacturing, a shift to creative and innovative productions according to the policy of
the central government [8]. To realize this shift, Suzhou needs to attract the ones who
can support this digital empowerment: talents and high-level professionals with their
families [55]. In fact, according to the report Chinese Cities of Opportunity 2021, by the China
Development Research Foundation, Suzhou is in a good position for technical maturity but
not for intellectual capital and innovation. The city established some policies to attract talent
and train graduates in 2020 [56]. Together with these high-skill jobs, the city will attract
lower-income workers such as babysitters, cooks, cleaners, carpenters, and health and
well-being workers: every high-skill job produces at least five jobs in other sectors [57,58].
These newcomers must find a long-term accommodation that fits their expectations in
the city.

In compliance with the national guidelines for supporting sustainability, the recent
Master Plan for Suzhou 2020–2035 promotes the preservation of natural resources and
stops massive urbanization. This master plan does not establish the future threshold of
population growth; this is because in the past development proved that each planned
threshold of the total number of inhabitants was underestimated [59].

1.4. Sustainability Versus Growth: A Potential Contradiction in the Development Goals

In a city becoming wealthier such as Suzhou, if the limits to new urbanization are
implemented, a problem in quantities of the housing stock can be foreseen, as well as in
the quality of the built environment. Very probably, the middle class in Suzhou will keep
increasing in number and spending capacity, and very likely, the low-income people will
increase their income and their requirements in choosing the family house [60–62].

Suzhou has a significant housing vacancy rate; the data are unavailable, but likely
it is around 20%, as in similar cities in China [63,64]. This could be considered for future
demand, but in general, the empty stock cannot be considered for renting, mainly because
the real estate investment target is quick and consistent value increase, not rental returns,
which decreased to less than 3% in 2018 [65,66].

Given these premises, the implication of the policies is that a larger population must
occupy a limited urban land, but at the same time, a wealthier society requires higher living
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standards. Starting from the hypothesis that in Suzhou land must be used efficiently and
that housing quality should improve, this research discusses the issue of density. If the
GDP per capita of Suzhou and its population keep growing while the city wants to avoid
sprawl, Suzhou could consider renewing some already developed areas, increasing density,
housing offers, and overall livability.

1.5. The Structure of the Paper

This research explores the possibilities of densification in Suzhou to accommodate
a larger quantity of population of different incomes and consume less agricultural land
for urbanization. This paper discusses a strategy for sustainable urban renewal with
densification; the strategy defines three options of intervention, which answer the main
research question: where, how, and why requalification with densification can be applied.

This paper has the following structure. The first part presents the background of the
research: the new-type urbanization policy in China, the idea of high density as a solution
for sustainability, the growing population in Suzhou and its increasingly middle-class
status, and the possible contradiction caused by the limits of land consumption in the
Chinese context. The second part of the paper explains the reasons for urban densification
in high-density urban areas and introduces some examples. The third part presents the
resettlement communities in Suzhou as a relevant case for the densification strategy. The
fourth and fifth parts investigate the case study with GIS-based analysis and propose some
options for densification, combined with improving the built environment’s quality. The
last part proposes some conclusions about the potentialities of densification in a specific
context, and the research limits.

2. Growing Population, Land Consumption, and Densification
2.1. Density Parameter

As introduced in paragraph 1.2, the parameter of density is a quantity and results from
the combination of housing types and compactness. Usually, the quantities of population
density and floor area ratio (FAR) are used to indicate density level. FAR is the parameter
adopted in the regulatory plans in China to calculate built-up area density: it expresses
the ratio between the total built surface and the dimension of the site where the buildings
are [67]. FAR varies among the various urban areas in Suzhou, and the city as a whole
cannot be classified as a high-density city if the rankings of some authoritative institutions
are considered such as the World Atlas [68], UN-Habitat, Demographia World Urban Areas,
the Atlas of Urban Expansion, and the Global City Power Index [29].

Population density expresses the ratio between the quantity of the population and
the location [69–71]. The population density in the central district of Suzhou and the five
adjacent districts (Gusu, Xiangcheng, Suzhou Industrial Park, Wuzhong, Suzhou New
District, and Wujiang) was 2315 people/sq km according to the local government in 2021.
The ratio between urban population/urban area in the metropolitan area is roughly less
than 1/3 of the ratio in Singapore (generally ranked around 10,000 people/sq km), half the
density of Shanghai, which is not ranked as one of the densest in the world (Table 1). These
quantities allow us to claim that Suzhou is not a high-density city and to call the recent
expansions of Suzhou “high-density sprawl” [30–33].
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Table 1. Area and population indicators of each district in Suzhou.

District 2021 (Million) Area (km2) Pop Density

Metropolitan Area 12.748 8657.32 1472.5
Suzhou City 6.7148 2899.38 2315.9

Gusu 0.924 83.42 11,076.5
Wuzhong 1.3889 745 1864.3

Xiangcheng 0.891 489.96 1818.5
Suzhou New District 0.832 332.37 2503.2

Suzhou Industrial Park 1.1339 278.19 4076.0
Wujiang 1.545 970.44 1592.1

2.2. Densification in High-Density Cities in China: The Direction already Taken

Actions for densification have already been taken in China: in 2003, the “prohibition
of land supply for villas” was issued to stop low-dense developments by the Ministry of
Land and Natural Resources. The rule had to be repeated five times because it was not
fully implemented. In 2019, the Ministry of Housing and Construction issued an urgent
notice requesting the suspension of the approval of projects proposing villas. Subsequently,
the limit to the minimum FAR was extended to all low-density typologies such as villas,
double-family row houses less than four stories, and townhouses.

The “prohibition of villas” is justified by China’s arable land sharply decreasing [72].
The National Land Planning Outline required in 2006 that by 2020 the amount of cultivated
land would be maintained at 1.865 billion mu, a goal implemented by the “red line of
cultivated land” and the construction land quotas mentioned in paragraph 1.2. The goal
was achieved, and the same amount of 1.8 billion mu is set for the future [73].

Beyond the prohibition of low-density developments and the red line, densification
processes are happening: two very relevant cases are Shenzhen and Shanghai.

Shenzhen is running out of land supply for development: only 2.23% of the
195,284 hectares of the city is still available for growth, and real estate prices have sky-
rocketed. Therefore, Shenzhen is demolishing and densifying some already high-density
residential areas. This phenomenon interests mostly the “villages in the city”, where in the
1980s, after opening up, the original 1-story buildings were extruded to several stories and
almost to the whole lot, forming in several stages a hyper-compact urban fabric [74,75]. An
example of this process is Dachong village (Table 2). The area used to house 931 families in
1400 buildings on 69 ha (13.5 families per ha), but in 2011 the whole village was demolished,
the building type changed, and the density increased from 1.1 million sqm to 2.8 million
sqm and 7382 residential units (107 units per ha). The transformation also increased the
land uses, shifting from residential to mixed-use conditions. These actions of densification
can be controversial because they often start gentrification [76,77].

Table 2. Comparison of Three Typical Update Project Indicators.

Village Name Site Area Total Building
Area (Before)

Total Building
Area (After) FAR (Before) FAR (After)

Dachong village 36.40 ha 160.52 ha 280.00 ha 4.41 7.70
Jianyeli Shikumen 1.79 ha 2.33 ha 4.77 ha 1.30 2.51

Tuanjie Village 2.80 ha 4.43 ha 14.11 ha 1.58 5.04

In Shanghai, the FAR of low-rise and high-density houses has generally increased. In
recent years densification has happened mostly along the metro lines and central streets,
for example, in Hengshan Street, where towers have substituted the original low-rise urban
tissue [78].

Moreover, resettlement communities are impacted by densification. High rises fill
empty lots, such as the “Vertical courtyards apartments” in Hangzhou by Wang Shu [79]
and “The third space” in Tangshan by Li Xing Gang or entire parts are demolished and
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rebuilt, such as the Tuanjie Village in Kunshan, Jiangsu province. A trend of increasing the
FAR of the resettlement communities can also be noted in Suzhou over the years after 1999:
the new communities are designed to be slightly denser than the previous ones.

3. Data Acquisition and Research Method

The research focused on the resettlement communities in Suzhou for several qualitative
and quantitative reasons:

- They are spread all over the municipality and occupy already urbanized land;
- They house a large population, but some of them are low density;
- They offer different conditions in relation to accessibility;
- They are becoming obsolete in absolute terms and in relation to the growing income

of households.

3.1. GIS Spatial Analysis: Location, FAR, Accessibility, and Housing Conditions

Resettlement communities are where the government relocated the farmers who lived
in the demolished villages. Suzhou’s urbanization process demolished many rural villages,
and the inhabitants resettled in urban communities built cheaply and quickly for this
purpose [80–84].

The research has identified 176 resettlement communities in a 50 km diameter area cen-
tered in Suzhou old town and involving the central 6 districts of Suzhou (Gusu, Xiangcheng,
Suzhou Industrial Park, Wuzhong, Wujiang, and Suzhou New District) (Figure 1). They
were built in the late 1980s, occupy more than 2200 ha, and consist of almost 360,000 resi-
dential units with approximately 1 million people. Still, their population is floating as these
communities include a large percentage of immigrants. The average number of units is
around 2000; the largest community has 14,000 units, and the smallest has 112 units.
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Official data about the resettlement communities are not available. A general sur-
vey of the resettlement communities was conducted with site visits and GIS analysis of
the built stock, the green spaces, and the mobility system using satellite images from
3 platforms [85,86]: Google Earth, Baidu maps, and Suzhou map 512, which is the official
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website of the Suzhou Natural Resources and Planning Bureau. This analysis defined
the essential land-use parameters of every community: the area of the occupied land, the
building coverage, the green coverage, and the gross floor area (GFA).

The data available online on the webpages of the real estate agencies managing
the communities stock allowed us to identify the construction year, the total number of
residential units, the minimum and the maximum units’ dimensions, the GFA, and the
number of floors of the different buildings (Tables 3 and 4). According to these data, the
FAR was calculated in every community.

Table 3. A detailed description of the data source used in the research.

Item Source Time

Basic information Data acquisition source is Gaode, Suzhou Map, Accessed from:
https://1bs.amap.com/ (accessed on 1 September 2020). 2020

POI, AOI data Suzhou Anjuke Second-hand Housing Trading Website. Accessed
from: https://su.fang.anjuke.com/ (accessed on 1 September 2020). 2020

Table 4. Measurement method and analysis equation.

Measurement Item Equation Meaning

FAR Fx = F × L
FAR = Fx

Ax

F is the single-story building area, L is the number of floors of
the building Fx is the total building area, Ax is the plot area

Community accessibility CA = NQPDAn in sDNA + NC1

NQPDAn is an indicator in sDNA that calculates global
accessibility, reflecting the accessibility level of roads based on
its numerical value. NC1, Number of transportation stations

within 300 m around the community. CA means
community accessibility.

Housing conditions HC = TH1 + NH2 +
Sg
S

TH1, the community house price; NH2, the number of
households in the community; Sg, greening area of the
community; S, area of the community; and HC means

housing conditions.

The basic spatial data were analyzed with the POI (point of interest) and AOI (area
of interest) data. Community basic data refer to the list of resettlement communities,
community construction years, average housing prices, number of building floors, and
real-life photos obtained from the Anjuke lnc. (a second-hand housing trading website)
and the Renting website. POI and AOI data were sourced from the open platform of
Goddard, and the POI points in the Suzhou area were crawled from the API interface.
There are 20 categories of POI on the map of Goddard, such as catering, shopping, life,
sports, leisure, medical care, accommodation, public facilities, etc. Each significant category
also has secondary and tertiary subdivisions. AOI refers to POIs with planar and regional
characteristics, including but not limited to industrial parks, school campuses, commercial
districts, residential communities, scenic spots, train stations, airports, and other types
of POIs.

The calculation formula (Table 4) mainly includes three aspects: FAR, community
accessibility and housing conditions. The calculation formula for FAR is based on the
number of layers and AOI calculations verified by satellite images. Community accessibility
is, on the one hand, the road reachability calculated by spatial design network analysis
(sDNA), and on the other hand, the calculated public transport allocation level around
the community. Road accessibility and public transport were added at the data level, and
the final results were presented in five categories using the natural discontinuity method
throughout the entire research scope. The housing conditions evaluation includes metrics
such as housing price, number of households, and greening rate. The housing price,
number of houses, and green rate were added at the data level, and the final results were

https://1bs.amap.com/
https://su.fang.anjuke.com/
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presented in five categories using the natural discontinuity method throughout the entire
research scope. In addition, we also calculated the combination of three indicators: FAR,
housing price, and accessibility, and the results were visually overlaid by three indicators,
presenting different results based on different colors.

3.2. Empirical Observation and Field Study: The Obsolescence of the Existing
Resettlement Communities

A detailed analysis of the spatial features of six communities was carried out, which
represents well the characteristic conditions of this kind of settlement in Suzhou (Figure 2).
The communities are:

• Li He Village, started in 1994 in Gusu District;
• Nanhuan Community, started in 1996 in Gusu District;
• Dengyun Community, started in 2000 in Xiangcheng District;
• Lotus Village, started in 2002 in Suzhou Industrial Park;
• Bibo Community, started in 2001 in Wuzhong District;
• Mabang Community, started in 2002 in Suzhou New District.
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The direct observation of the resettlement communities highlights how some elements
and standards are constantly repeated:

• Standards in building characteristics: housing type (multi-story with central staircase
and 2 apartments on every floor), number of floors (4–6), depth of buildings (8–12 m
with verandas);

• Standards in the spatial layout: orientation and alignment (east–west), distances
between buildings (the minimum provision is that the sunshine must enter the ground
floor for at least 2 h every day according to the regulation), functions (mono-functional:
residential with some public facilities for gathering), and dimensions and features of
the common open space;

• Standards in construction quality in compliance with local regulations [87].
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The direct observation of the spatial characteristics of the case study was combined
with some data on urbanization in Suzhou, such as the rapid growth of the wealthy middle-
class population, the rapid adjustment of the economic structure, and the constant attraction
of new residents over the years. This allows concluding that resettlement communities can
be considered a potentially transformable part of a city for four reasons:

1. Buildings often have problems with poor construction quality and outdated equip-
ment and appliances. When the building is more than 15 years old, which is often
the case in Suzhou resettlement communities, sewage, pipelines, heating and cool-
ing systems, waste management, water and electricity, and waterproof and acoustic
equipment should be updated. Regarding the quality of building structures, the
Unified Standard for Reliability Design of Building Structures (GB50068-2001) in 2001
first proposed the concept of design service life: it defined the design service life of
building structures and structural components as 30 years; in recent years, this service
life has increased to 50–70 years [88].

2. Residential units and public spaces have problems connected to the low standards of
their construction period. This includes a lack of elevators, insufficient parking spaces,
units often too small to accommodate a comfortable kitchen with a dishwasher and
two bathrooms with washing machines [89]. Therefore, the local government is taking
measures to address these issues. For example, in October 2018, the local government
launched the “Suggestions on Installing Elevators in Existing Multi-story Residential
Buildings in Suzhou” to adapt to economic and social development, improve the
functionality of existing housing, and improve living standards [90].

3. The value range of FAR is relatively low, indicating that these communities have a
small population density and belong to low-density communities. This situation is
not due to the age of construction, but rather to the project conditions and the number
of people that need to be accommodated [91].

4. The construction method usually adopted a “copy-paste” method to provide similar
living conditions while reducing costs and accelerating speed. However, in the future,
with the development of China’s economy and the improvement of people’s living
standards, these demolished and rebuilt communities may be considered low-level
housing environments. Therefore, there is a need to reassess these communities and
explore their sustainable development potential, including investigating possible
personalized schemes to provide housing for more and different types of residents
and promote community diversity and sustainable development.

One element to take into consideration for the definition of the densification level is
the existing regulation. At the national level, when the resettlements started to be designed
in large quantities in the special economic zones, the Code of Urban Residential Areas
Planning & Design GB50180-93 (updated in 2002, issued by the Ministry of Housing and
Urban-Rural Development), article 5.0.6.2 [92], decided that the communities designed as
the resettlement communities—the multilayer housing—must not have a FAR higher than
1.8. The most updated version of this code for the same kind of communities issued in
2018 defines a range of 1.6–1.8, but these national limits can be exceeded and should be
reassessed at the municipal government level to become context driven.

4. Research Results: The Resettlement Communities as an Opportunity for Renewal

In a fast-changing China, where the middle class is rapidly increasing and consump-
tion is encouraged, and especially in Suzhou, a city that wants to shift to creative and inno-
vative productions and attract talents, the existing obsolescent resettlement communities—
initially built for farmers and families with a low income—are not considered housing
environments able to provide an up-to-date standard of living in the near future. Consider-
ing the obsolescence on one side and the improvement of economic conditions on the other
side, the resettlement communities can be considered a part of the city to renew.

This idea of renewal is coherent with the guidelines of the national government estab-
lished in the 14th Five-Year Plan 2021–2025 for the national economic and social development
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of the People’s Republic of China. In the Outline of Long-term Goals for 2035, for the first time,
China has officially promoted an urban renewal approach to improve the existing built
environment next to the usual large-scale incremental development. The plan supports the
renewal of the communities built before 2000 and the policy of regeneration that targets
the “three-old”—that is, the old village, the old town, the old factory—by “encouraging
intensive land use” that started in Guangdong province in 2008 and spread to the whole
country [93,94]. Suzhou is included in the demonstration sites for old town renewal.

4.1. GIS Spatial Analysis Results

In this transformation, densification can be considered to increase land-use efficiency,
renew the obsolescent stock, and provide housing to more diversified inhabitants. The
analysis of the parameter of the density of the 176 resettlement communities in Suzhou
already shows a small trend of densification over 30 years. In the early years of urbanization,
the units were smaller, and the FAR was lower, less than 1.3; the cases with a FAR higher
than 1.5 were realized after 1999, but in the 2000s, FARs higher than 2 and lower than
1.5 coexisted. After 2008, almost no communities had a FAR lower than 1.5. Since 2016,
nearly all cases have had a FAR higher than 2, with some also reaching more than 3, and
units becoming larger (Figure 3).
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According to the FAR calculation via GIS (Figure 4a), 42% of the resettlement com-
munities have a FAR between 1.0 and 1.5; a total of 35% have a FAR between 1.6 and 2;
a total of 19% have a FAR higher than 2; and 4% have a FAR lower than 1. The analysis
does not show a general rule in the distribution of the resettlement communities in the city,
and neither can reasons be found for the different FARs of the cases, if not a higher FAR in
proximity to the edges of Gusu, the oldest district of Suzhou, and a lower FAR in the most
distant ones from Gusu.

For the house conditions calculation (Figure 4b), the areas with the highest housing
conditions are located around Jinji Lake and Dushu Lake in the industrial park, at the
junction of Gusu District and the industrial park, near Xinqu Road, and exhibit a typical
centrality, with lower housing conditions occurring further to the periphery. Compared
with areas with high housing prices, areas with lower housing conditions have wider
coverage and cover the complete urban development boundaries. Low-density resettlement
communities tend to concentrate in areas with slightly higher urban housing conditions.

For community accessibility analysis (Figure 4c), the highest area is located in the area
west of Jinji Lake in the industrial park and at the junction of the ancient city, as well as the
area around Dushu Lake. Similar to housing prices, it shows a clear centrality. However,
compared with housing prices, its coverage area is relatively small, located in the city’s
core area. In addition, there is no obvious consistency with reachability for low-density
and high-density resettlement communities.

According to the integration analysis of accessibility and house conditions superposi-
tion (Figure 4d), the area with high house conditions and accessibility is the area where
the industrial park is close to Gusu District, which has a strong centrality in the overall
distribution. However, because the two are not completely superimposed in space, the core
area radiates from the industrial park to the new area, forming a larger radiation area.
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Figure 4. The GIS analysis. (a) The location and the FAR of the 176 resettlement communities identi-
fied in Suzhou. (b) The resettlement communities and the areas with different housing conditions.
(c) The resettlement communities and the areas with different accessibility (bus stops and subway
stations): the red areas represent the best accessibility in Suzhou. Note: accessibility is calculated
using sDNA from the urban road axis model. (d) The combination of three indicators: FAR, housing
conditions, and accessibility.

4.2. Statistical Analysis of Six Communities and Nanhuan Community

The 6 communities analyzed in detail have a floor area ratio that ranges from 0.95 to
1.75, on average 1.27, while the average FAR of all 176 cases is 1.73, the minimum is 0.7,
and the maximum is 3.87 (Table 5).

For example, the Nanhuan New Village in Suzhou is a noteworthy case of densification.
It is a demolition and reconstruction project in Suzhou, which was completed in 2013.
Unlike the original community, the new community uses high-rise building types and
different green space layouts, increasing the FAR value from 1.1 to 3.87 and tripling the
total number of units. This attempt has shown that renewal is also a viable option when
reassessing and transforming demolished and rebuilt communities, which can promote
sustainable urban development while providing more housing.

The highest FAR is in Nanhuan New Village, Gusu District, which is the only case in
Suzhou of the renewal with densification of a resettlement community, Nanhuan Commu-
nity, initially built in 1996 on agricultural land. In 2013, the former community was partially
demolished and rebuilt with a different housing type, high-rise buildings, a different layout
of open space and green areas, and a FAR more than 3 times the former one, which was 1.1.
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Table 5. Comparison of the main characteristics of the traditional resettlement village in Suzhou with
Nanhuan New Village.

Average of 6 Case Studies Nanhuan New Village

FAR 1.27 3.87

Housing type Multi-story High rise

Number of floors 4–6 28–32

Green coverage 0.35 0.25

Construction cost 1200 RMB/sqm 2500 RMB/sqm

Car Parking
No structures nor areas for parking in the original master plan;

parking was obtained in recent years in
the green spaces.

Underground parking,
0.8 car parking for every unit

Comfort

No elevator Elevator

No heating or air conditioning Heating or air Conditioning

No soundproof walls Soundproof elements

No thermal insulation Thermal insulation

Fragmented open space Continuous open space

5. Discussion: A Strategy for Renewal and Densification

If the resettlement villages are chosen as targets for renewal and densification because
of their architectural and urban characteristics, which ones should be selected and why?
This paper proposes three options and evaluates their possible significance.

Based on the GIS analysis, some rationalities for selecting which communities to
densify can be proposed, together with a process of gradual transformation in the medium
term according to the existing policies. The project of densification should be site-specific
and take into account multiple factors; that is to say, each specific renewal can define
how to optimize the FAR in the re-design of the site, but some general conditions where
densification should happen can be identified.

The paper considers the residential neighbourhood’s main quantitative factors—
number of units and residents, dimensions of the area, public transportation, and period
of realization—for a quantitative investigation of the possibilities of transformation with
densification with the goal of using more intensively the land already urbanized. Be-
fore real actions are promoted, every proposal of densification will assess if the land is
suitable for densification due to soil and seismic conditions, the land carrying capacity,
and the land subsidence risks. The potential impact of natural disaster on the increased
concentration of residents will also be explored to assess the possibility of safety in an
emergency. During the decision-making phase, feasible mitigation and compensation
measures will be studied to balance the impact on the environment of the demolition and
building activities [4,5,7,17,19,20,69–72].

5.1. Densification according to FAR and Accessibility

The first option is the selection of cases to renew according to the intensity of land
use expressed as FAR. Renewal and densification should be proposed in the resettlement
communities which:

• Do not efficiently use the land they occupy because the FAR is much lower than the
average of the communities: the ones where FAR is lower or equal to 1 (8 cases) should
be the first to be renewed; the ones with FAR lower or equal to 1.2 (18 cases) should be
considered as the second group. In total, the communities with FAR lower or equal to
1.2 now accommodate almost 128,000 people in 40,423 units;

• Were built before 2000 (12 cases), as proposed by the national guidelines, which today
in the cases in Suzhou accommodate almost 78,000 people in 25,956 units;
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• Next to metro stations or transport interchanges (within 400 m from one of the commu-
nity gates) and have a FAR lower or equal to 2 to fully exploit the transport capacity
and accessibility of the site. Specific projects should define the most proper threshold
of FAR according to the local conditions and the transport capacity.

The analysis of the available GIS data of the built fabric and the public transit infras-
tructures allows us to determine which resettlement communities are both low-density and
within a radius of 400 m from a subway gate or a bus interchange, or a terminal (Figure 4c).

These first groups of communities can be pilot projects to test potentialities and
obstacles to realize the optimum potential of sites. To what extent the FAR can be increased
must be assessed in the local context, and multiple factors must be considered, including
social infrastructures.

Other indicators can be considered to propose a community renewal, such as the
quantity and quality of the open and recreational space. The communities with a building
coverage higher than 25% and a green coverage of less than 30%, which means the open
area of the community is mostly for mobility, should be investigated to assess the quality
of the open space they offer combined with the FAR.

If this renewal happens, the value of the redeveloped estate will exceed the original
value of the estate plus the cost of change, which is the expense, the temporary problems for
the inhabitants, and the impact on the environment for the demolition and rebuilding. The
upheaval of people’s lives and improvement of living conditions should be included in the
viability assessments, and some form of subsidy should be provided. These concerns are
partially reflected in China’s national compensation policy, which considers the residents’
needs while dislocated; its main elements are:

1. It grants financing for rental payments depending on the number of family members;
2. It compensates N times (n > 1.2) the value of the former residential area;
3. The resettlement solution is either in the same place as the original community or not

far from it;
4. The indoor decoration of what is lost is compensated in cash [95].

In general, the evaluation of increased density should be in relation to the perception
of the urban environment from the inhabitants, and high density must avoid extreme
living conditions [24] (Figure 4b). Local public participation processes should be organized
to involve the inhabitants in the decision making processes, but this is still rather rare
in China.

5.2. Densification according to Housing Conditions

Considering the relevant investment needed, the social trade off, and the fact that
new constructions are resource intensive and have high environmental impacts, the second
option evaluates a non-destructive solution and the upgrading and retrofitting of the
existing structures [96]: actions of densification that maintain the existing structures can be
designed. The examples of Seoul and Rotterdam show it is possible to infill, build over, and
build in-between existing buildings, even though these actions usually cannot substantially
increase the number of people in the communities. They invest a few resources, do not
demolish the houses of those who have already experienced one resettlement, and reduce
the impact of reconstruction on the environment [97].

Specific projects must define these punctual actions of densification and their con-
tribution to the whole city housing offer cannot be esteemed without a general plan that
sets goals and targets. These kinds of actions indicate that to grow denser might be to
build a compact city, not a super-density city [98,99], and might be to realize different
housing types than the ones usually built in Suzhou, such as the compact superblock. A
research-by-design or a design competition for new housing types in Suzhou should be
promoted (Figure 4c).
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5.3. A Radical Scenario of Densification

The third option proposes a radical impact in quantity and quality: the renewal and
densification of all the resettlement communities. The transformation of all the resettlement
communities requires a general citywide plan of interventions with priorities and phases.
It implies social, environmental, and economic costs, but if all the resettlement villages in
Suzhou were densified, for example, by duplicating the floor area ratio, it would accommo-
date 1 million people, which is a very relevant contribution to the existing stock considering
that the growth of the population of the city over the past 5 years was 2.16 million people.
In a strategic approach, the new FAR is advisable to be higher than double the existing
one, as in the Nanhuan New Village case, which was increased by three times. In fact,
replacing the existing buildings, which were modern when the first inhabitants arrived, but
today are, or soon will be, middle-class, goes along with the challenge of the definition and
implementation of a new standard of residential environment promoted by the state. What
was good enough for just resettled people was decided when the resettlement operations
started, so it should not be repeated when new conditions emerge.

The large investment needed for the replacement must increase the number of people
in the same area but also:

• Enhance the open spaces in quantity and quality: given the small and scattered green-
blue spaces in the existing communities and the surrounding areas, the action of
densification should re-design these resources, so that they can also play a role in
fulfilling the needs of the interaction of the community. The plan will consider the
contribution of the open spaces to the thermal and light comfort and to mitigate the
heat island effect;

• Realize an integrated transportation system, integrating public transport, pedestrian
and cycling lanes, and car parking places connected to the pedestrian and bike net-
work; limit the extension of the road network; and improve the accessibility to the
compounds with a more permeable system of gates;

• Diversify the units to match the needs and preferences of the different households and
new lifestyles; diversify the housing types: higher density housing does not always
require high-rise developments;

• Mix land use to create an attractive street life;
• Implement the “sponge city” guidelines for rainwater retention and water purifica-

tion [100] and include systems for saving and producing renewable energy (Figure 4d).
• Obviously, in addition to these specific improvements, the capacity of infrastructures,

utilities, and public services will be increased according to the quantity of residents
and users.

6. Conclusions

In the conditions of a growing urban population, the intensity of land use is an essential
planning decision in promoting environmental sustainability. Chinese local governments
are increasingly encouraging compact and mixed-used developments mainly to maximize
land revenues and capture commercial and residential land value [101], but not yet mainly
to balance economic interests and sustainability purposes. Still, the planning approach in
the country is gradually and steadily shifting towards more sustainable development and a
high-quality urban environment. In this process, for enhanced use of resources, the renewal
of some built areas that do not perform efficiently can be considered. In this direction, the
Chinese central government has promoted the regeneration and renewal of what was built
before 2000, which is a massive undertaking if the whole country is considered.

This research explored the opportunity of regeneration with densification of what is
already built in Suzhou to diminish the consumption of agricultural land and offer a better
living environment than what was realized in the early years of massive urbanization.
The research concluded that some resettlement communities could be appropriate sites
for renewal. In fact, these communities in Suzhou are quickly deteriorating and offer
inadequate services and poor housing conditions if the increased wealth of the population
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is considered, and more so if the actions for further improving the living conditions the
government is working on are successful.

This research found that the densification of the resettlement communities can signifi-
cantly impact the intensification of land use in the whole of Suzhou, given the large number
of such communities and their low or medium floor area ratios. The densification project
should be site specific, but a general citywide plan of interventions should be drafted with
priorities and phases. Densification should be promoted, especially in the resettlement
communities with low FAR and good transport capacity and accessibility. The local govern-
ment should encourage dense and compact development and should have explicit goals to
be respected by every development project; specifically, which option of densification is
feasible and most suitable for each condition must be decided on a case-by-case basis.

Urban regeneration is costly and the reconstruction itself uses resources, but it can be
convenient for the local government because it concerns already urbanized areas. Therefore,
it does not occupy agricultural land or consume the land development quotas that the
central governments allocate to the local governments. In addition, the increased renewal
density contributes to the economic sustainability of the transformation because it can
generate sufficient funds for the renewal itself and the compensation of the inhabitants,
similar to what has already been experimented with as an example in the renewal of the
urban villages in Guangdong [102].

The goal of the transformations with densification analyzed and proposed in this
research is not gentrification, profit, or revenue maximization [84,85] but another step in
improving the built environment and land value appreciation, benefits that can be shared
with the current inhabitants.

7. Limitations

The article has some limitations. Firstly, the main one is the quality and accuracy
of the GIS data: in fact, it is often difficult to obtain comprehensive and reliable data for
research from public institutions and authorities in China. The research targets resettlement
communities in Suzhou, but data are fragmented, not homogeneous and only partially
available, so the authors created one dataset ad hoc starting from the dataset available and
adding what is missing according to various direct and indirect sources.

Secondly, China’s current urbanization rate reached 65.22% in 2022 and large-scale
construction is slowing down, leading to a slowdown in the densification process in most
regions. It is still unclear whether the densification scenarios proposed in this article could
also be applied to areas with less-developed economic growth. In future research, we will
try to address these limitations.
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