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Abstract

In recent years, the rapid construction of government-subsidized rental housing (GRH) has
partially alleviated housing pressures caused by the growing number of migrant workers
and persistently high rental costs in Shanghai. However, its overriding emphasis on con-
struction and allocation efficiency neglects the realization of spatial justice, particularly
in underdeveloped urban areas. This study adopts a mixed-methods approach to exam-
ine all 25 GRHs completed and operational in Shanghai’s Five New Towns, employing
morphological characteristics and inherent differences to analyze their impacts on spatial
justice. First, this study integrates urban functions and spatial justice elements to estab-
lish a systematic classification framework and an evaluative system for GRH, and then
assesses the achievement of spatial justice across existing projects. Subsequently, morpho-
logical analysis is employed to examine how GRHs shape the socio-spatial context of new
towns, thereby assessing their role in reinforcing or undermining spatial justice. Finally,
this study establishes data logic between typological factors and morphological character-
istics and analyzes the inherent differences among various types of GRH by using Fisher’s
exact test. The results reveal that although the existing GRHs are situated in different urban
geospatial contexts, they exhibit a severe homogenization phenomenon in terms of con-
struction modality, planning layout, and community boundary, with only the residential
scale showing inherent differences. The research findings highlight a systematic neglect of
spatial justice in the current GRH development paradigm and reveal the underlying causes.
This study contributes to the discourse on spatial justice in GRH development by broad-
ening its dimensions, and it provides valuable insights for promoting the realization of
spatial justice through multi-tiered policy framework, place-making design strategy, and
a joint operation model.

Keywords: spatial justice; government-subsidized rental housing; morphological

characteristics; inherent differences; Shanghai’s Five New Towns

1. Introduction

Urban housing research has evolved into a global challenge under the pressures of
population growth, urbanization, and migration. According to data from the United
Nations, the global population is projected to rise gradually from 8.2 billion in 2024 to
10.3 billion in the mid-2080s as a peak [1]. Meanwhile, the urban population proportion
will continue expanding along with the increase in the birth rate from 56% in 2021 to 68%
in 205 [2]. The migration of the rural population to cities and inter-regional migration from
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less developed to more developed cities intensify pressure on urban housing systems [3-5].
These changes exacerbate affordability and spatial allocation challenges, highlighting the
need not only for more adaptive policies for sustainable housing development but also for
social justice and inclusivity in housing construction and design.

China’s situation exemplifies this tension, particularly in Shanghai’s Five New Towns,
which are becoming the first stop for the migrant population entering Shanghai. Unlike
typical suburban sprawl or organic growth, Shanghai’s Five New Towns are conceived
as integrated and functionally independent cities within the Shanghai metropolitan area,
with each new town planned to absorb approximately 1 million residents by 2035 [6]. In the
policy dimension, they serve as key drivers for attracting investment, promoting economic
growth, and recruiting high-level industrial talent for Shanghai. In the spatial dimension,
through large-scale urban planning development and the construction of comprehensive
complementary facilities, they aim to restructure the suburban space, adjust the layout of
urban industrial functions, and alleviate the pressure on Shanghai’s high-density urban
core. However, despite the promising policy vision, persistent challenges remain. At the
current stage, new towns are still in a transitional phase, evolving from semi-independent
satellite towns that are dependent on the urban core to self-balanced independent new
towns. At the urban spatial level, new towns exhibit a spatially segregated pattern char-
acterized by residential cores surrounded by peripheral industrial zones [7]. High-tech
enterprises, such as Huawei Liangiu Lake R&D Center and Tesla Gigafactory 3 Shanghai,
are mostly located far from the living areas of new towns or exhibit low levels of functional
integration. At the transportation level, the transportation hubs and road network densi-
ties are generally low [8]. In future construction, there is still a need to increase the devel-
opment of attractive slow-mobility spaces, including walking paths and cycling paths. At
the level of resident economic activity, a persistently high proportion of work commuting
and daily mobility originating from certain new towns remains directed towards central
Shanghai [9]. This pattern suggests underdeveloped local amenities, which fail to provide
sufficient attraction for residents’ daily needs and employment.

In this urban development context, the emergence of GRH as a new form of social
housing has played a crucial role in alleviating urban housing pressures. The concept of
GRH first formally appeared in the 14th Five-Year Plan, released by the Chinese govern-
ment in November 2020. With the improvement and development of policies, GHR was
explicitly defined in 2021 as a housing solution “Primarily addressing the housing diffi-
culties of eligible new urban residents, mainly consisting of small units with a floor area
of no more than 70 square meters, and with rents lower than market levels of the same
quality in the same area” [10]. As a form of social housing, GRH has been prioritized for
extensive development in China’s megacities and accounts for a substantial proportion of
the new housing supply. From 2021 to 2025, Beijing and Shenzhen plan to newly construct
approximately 400,000 GRH units, while Guangzhou targets 600,000 units and Shanghai
targets over 470,000 units [11-14]. Overall, GRH is projected to account for over 40% of
total new housing construction, including commercial housing, across these four Chinese
megacities. GRH has several characteristics: It is provided through physical rental, with
rents slightly lower than market prices, usually at a 10% discount; it is supplied through
diverse entities, including state-owned social housing enterprises, industrial parks, and
other enterprises; it has flexible leasing terms, which have adaptable durations, a renew-
able clause, and no maximum leasing term; and residents can access fundamental public
services, such as compulsory education for children.

While this study is grounded in the specific socio-political and urban development
context of Shanghai, the challenges identified in this study resonate with those faced by
numerous regions worldwide, particularly in East Asia and the Global South. Rapid ur-
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banization and migration have similarly prompted state-led interventions in housing pro-
vision, often within strategic satellite towns or peripheral expansion frameworks. Examin-
ing GRHs in Shanghai’s Five New Towns thus offers a critical Chinese case that contributes
to these wider global debates on equitable housing strategies and urban development.

This study addresses two core research questions by taking Shanghai’s Five New
Towns as the research background and all 25 cases of GRH as the research objects. First,
what morphological characteristics do GRHs exhibit, and what role do they play in the
realization of spatial justice? Second, how are these characteristics interrelated with their
surroundings, and to what extent do they reflect inherent differences based on their geospa-
tial contexts? These investigations thereby facilitate further discussions and explorations
of the policy formulation, design strategies, and operation mechanisms of GRHs.

This paper is structured into seven sections (Figure 1). The Introduction contextual-
izes the study and outlines its primary objectives and contributions. The Literature Review
explores three aspects, namely spatial justice theory, homogeneity, and differentiation in
social housing, as well as the evolving perspectives in China and the research focuses and
shifts in GRH since 2021. The Materials and Methods classifies all 25 GRH cases into three
types based on the functional particularities of new towns and practical spatial justice the-
ory. Meanwhile, it provides a detailed introduction to the mixed methodology adopted
in this study, which integrates documentary analysis, typological analysis, morphological
analysis, and data analysis techniques. The Results analyses the morphological characteris-
tics and inherent differences in current GRH projects through morphological analysis and
quantitative data analysis, as well as explores their impact on the realization of spatial jus-
tice. In the Discussion, this study further analyzes the underlying causes of the observed
phenomena and puts forward corresponding recommendations. The Conclusion summa-
rizes the key findings of this study, emphasizing the exploration and critique of GRH in
Shanghai’s Five New Towns from the perspective of spatial justice. The References section
provides the policy and bibliographic foundations supporting this research.

Introduction R h back d R h object Sturcture Contribution

Literature review Spatial justice theory Homogenization and differentiation  Current research focuse

Typological classification Fisher's exact test

Sample selection

Material based on urban function and spatial justice theory - data logic between typological factors
All 25 GRHs in - Urban-residential GRH and morphological characteristics
and Method Shanghai’s Five New Towns - Industry-supporting GRH - inherent differences among various.
- Urban-industry Transitional GRH GRH types
! Morphology analysis i i
Y e ) e ) Inherent differences data analysis results
! courtyard layout (16%), combined layout (16%) + construction modality: p = 0.174>0.05
| - gated boundary (84%), partially open boundary (8%), - residential scale: p =0.042<0.05
1 fully open boundary (8%) + planning layout: p = 0.762>>0.05
Results ! - similar to the spatial structure of commercial housing + community boundary: p = 0.648>0.05 :
: - Despite varying geospatial contexts, current GRH projects |
| Spatial justice results manifest significant homogenization in construction H
3 - spatial segregation between GRHs and local communities Lk, ) larfnmg_layout witl co@m:ty bn.undaryA
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Figure 1. Research structure.
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This study contributes to the theoretical discourse and practical architectural consid-
erations of GRH as an emerging form of social housing and emphasizes the crucial role of
practical spatial justice in the development and improvement of GRH.

2. Literature Review
2.1. From Social Justice to Spatial Justice Theory

The conceptual exploration of spatial justice can be traced back to its original concept—
justice, which has been defined in markedly different ways by various schools of thought.
Aristotle argued in Nicomachean Ethics that justice is a virtue: ‘the end of justice is that of
complete virtue’. Under the influence of liberal thought, John Stuart Mill extended Jeremy
Bentham’s utilitarian philosophy to develop a liberal theory of justice, which was designed
to better resolve pervasive interest conflicts in society at that time. This justice theory has
duality. Subjectively, it requires substantial alignment with citizens’ interests, while ne-
cessitating objective standards to mediate competing interests [15]. Subsequently, Rawls
criticized utilitarianism for its neglect of minority needs. Integrating the social contract
tradition, he reconceptualized justice as a tripartite conception comprising ‘liberty, equal-
ity, and rewards for services contributing to the common good’ [16]. These are specifically
articulated as two principles. The first is the equal right compatible with liberty, which is
the foundation of justice. The second principle articulates the justice conception in the con-
text of social and economic inequalities, including the difference principle, which brings
the greatest benefit to vulnerable groups, and the equal opportunity principle, which pro-
vides all citizens with the basic approaches to compete [17].

During the mid-to-late 20th century, Marxist theorists, geographers, and urban soci-
ologists incorporated spatial dimensions into philosophical inquiries on justice, accompa-
nied by the profound impacts of accelerated urbanization, intensifying spatial segregation,
and urban spatial pathologies (e.g., slum formation). In Space, Knowledge and Power, Fou-
cault contends that the birth of new technologies and new economic processes, such as
railways, triggered behavioral transformations within people, thereby expanding spatial
reflection ‘far beyond the disciplinary confines of urbanism and architecture’ [18]. Politi-
cal power engenders entirely new problems in urban spatial interconnections, prompting
the emergence of spatial justice as a critical theoretical perspective. Lefebvre advanced
the concept of the right to the city, positing that space is not a neutral physical backdrop.
Rather, it is not only sustained by social relations but also a product and reproducer of so-
cial relations of production [19]. He argues that space embodies capitalist inequality and
homogenization, which leads to the exclusion of the most vulnerable groups [20]. David
Harvey made definitive geographical contributions to justice theory. He followed Rawls’
‘justice as fairness’ framework and rearticulated this distributive justice as ‘territorial jus-
tice’. He pointed out that this requires “a form of spatial organization that maximizes the
prospects of the least fortunate region’ [21]. Building on previous studies, Iris Marion
Young argued that justice should not be merely a matter of spatial distribution. Her con-
ception of justice seeks to balance social differences while promoting universal values of
self-determination and development [22]. Subsequent contributions by Pirie, Soja, Dikeg,
and others propelled the discourse on spatial justice beyond its initial philosophical con-
fines in the spatial dimension [23-25]. Spatial justice gradually emerged as a specialized
research field, and the research focus simultaneously shifted from theoretical foundations
to operational frameworks in urban practice.

Through a synthesis of the literature on the diverse perspectives of justice conception,
this study synthesizes spatial justice definitions as issues of equity in the production, distri-
bution, use, and governance of space. It is concerned not only with the spatial dimension
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of distributive justice but also with inclusive participation in spatial decision-making and
the spatial self-determination of vulnerable communities.

2.2. Establishing Evaluation Criteria for Spatial Justice

This study establishes evaluation criteria for spatial justice that integrate insights from
empirical analyses across various urban dimensions. These encompass planning, design,
construction, and governance, ranging from the provision of housing to the management
of social and natural resources within public space.

Inclusive research explores the broadest spectrum of equity issues in housing and
housing policy. As such, it plays a significant role in advancing the achievement of spa-
tial justice. Previous research demonstrates that inclusivity in housing catalyzes socio-
economic mixing, promotes racial integration, enhances affordability, and reduces spatial
segregation [26-28]. This study expands the practice of inclusive research in the afford-
ability dimension to propose a tripartite framework for migrant populations, comprising
affordable rent, transparent leasing information, and enhanced tenure security. This frame-
work functions to safeguard residential rights and guarantee equitable access to GRH.

Academic attention to diversity has broadly concentrated on three key dimensions:
housing policy, dwelling typology, and supply mechanisms. For instance, some scholars
have examined the role of housing mix and typological diversity in fostering socially di-
verse neighborhoods in Amsterdam [29]. Some scholars have analyzed demographic diver-
sity within social housing [30]. Some scholars have constructed a “diversity-affordability”
analytical framework, integrating these two pivotal criteria of justice to examine how di-
versified housing supply impacts its affordability [31]. While the current scholarly perspec-
tive on diversity is broad in scale, the internal housing use remains a relatively neglected
dimension. This study concentrates on the utilization of public space within GRH. It pro-
poses three core dimensions derived from prior research: multi-group sharing, modular
scheduling of space, and mixed-use methods.

Meanwhile, the realization of spatial justice within social housing is also inextricably
linked to the psychological and behavioral well-being of its occupants [32,33]. A spatial
justice framework analyzes living well-being through both internal and external aspects,
including living space quality, accessibility of public space, and greenery. Several studies
have explored the impact of indoor air quality and decorative material on the lifestyle
well-being of residents [34]. Some scholars have examined the impact of outdoor spaces
in marginalized communities on the youth populations” well-being [35]. Some scholars
have critically examined inequality phenomena in urban greenery among disadvantaged
groups, thereby underscoring its pivotal role in achieving spatial justice [36].

Another vital criterion for evaluating spatial justice is the active participation of res-
idents. This entails their active involvement across the entire project lifecycle: participa-
tory decision-making in the initial phase, collaborative co-design with professionals dur-
ing development, and shared responsibility in the post-completion management and gov-
ernance. Brazilian researchers use visual and iconographic surveys to examine how par-
ticipatory practices in social interest housing developments propel transformative urban
socio-spatial restructuring in Diadema, Sao Paulo, Brazil [37]. Chinese scholarship exam-
ines vertical governance interfaces in community-scale urban regeneration contexts, ana-
lyzing synergistic state-society coordination mechanisms between institutional factors and
grassroots stakeholders [38].

Beyond the active participation of residents in GRH projects, fostering interaction be-
tween migrant and local communities is crucial. Such interaction mitigates spatial seg-
regation, creates a sense of belonging among migrant residents through community ac-
tivities, and supports their personal interest development and skill enhancement [39-41].
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We develop and define three key dimensions to extend the standard for spatial justice, en-
compassing the following: proximity to community boundaries, which measures the ac-
cessibility for interaction between migrant and local residents; adaptability to host events,
focusing on the spatial capacity to accommodate diverse activities; and the presence of re-
lated activities, assessing the existence of on-site initiatives that promote social engagement
within the GRHs.

The final criterion of spatial justice is ecological sustainability, which encompasses the
sustainable use of urban resources and the natural environment throughout the construc-
tion and operational lifecycle of housing. The basic strategy most commonly refers to com-
munity landscaping and water systems. The technical strategy is also extensively applied,
encompassing measures such as energy conservation and low-carbon methods [42,43].
Scholars have proposed the adoption of nature-based solutions as an innovative strategy in
social housing, with specific applications including blue-green roofs, bee hotels, allotment
gardens, etc. [44].

In summary, this study defines six criteria for spatial justice in GRHs. “Inclusivity”
addresses the equitable access of migrants. “Diversity” focuses on the utilization of public
space within GRHs. “Living Well-being” reflects how the housing helps uphold migrants’
dignity of residence. “Active Participation” refers to residents’ self-determination in the
decision-making, design, and governance of communal spaces. “Interaction and Advance-
ment” fosters social interaction among different socio-economic residents and supports
their personal learning or professional development. “Ecological Sustainability” concerns
the contribution of architectural outcomes to the surrounding environment.

2.3. Homogenization and Differentiation in Social Housing and Evolving Perspectives in China

Homogenization and differentiation are a pair of antonyms in comparative studies,
and yet are mutually constitutive forces shaping urban socio-spatial configurations. Re-
search perspective fundamentally mediates the perception of urban phenomena. The
broader perspective obscures detailed differences while revealing structural commonali-
ties, whereas the in-depth perspective highlights the differences between research objects
and makes them the dominant feature [45].

Homogenization and convergence research on social housing predominantly engages
institutional frameworks through policy and historical perspectives. Michael Harloe per-
formed a comparative analysis of the history of social housing and argued that it shows a
similar development pattern in the United States, the United Kingdom, France, Germany,
Denmark, and the Netherlands [46]. He proposed two primary typologies of social hous-
ing: the residual model and the mass model. The residual model entails minimalist safety-
net provision for the poorest populations, representing the standard form of social housing
during normal periods. Conversely, the mass model signifies the provision of higher stan-
dards for ‘a range of lower- and middle-income groups, not just or even mainly the poor’,
historically manifesting during periods of systemic crisis or socio-economic transforma-
tion. Ozer and Jacoby examine the impact of national policies and socio-economic devel-
opment on the design of subsidized housing across different countries [47]. They argue
that in European countries with low private homeownership rates, such as Austria, Fin-
land, France, and Sweden, subsidized housing generally adopts universal design controls,
which manifest as significant similarities between private housing and subsidized housing
in form. In contrast, many non-European nations, such as Australia, Brazil, Canada, China,
and Singapore, adopt differentiated design controls in response to the development chal-
lenges related to urban planning, social welfare, or construction industry. Consequently,
greater difference exists between private housing and subsidized housing in these contexts.
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As research perspectives deepen, studies on social housing differentiation mainly fo-
cus on the pursuit of social inclusion and population diversity. Some studies examine the
inclusive capacity of social housing and the challenges it faces through the analysis of poli-
cies and practical projects [48,49]. Some Brazilian researchers have extended the differenti-
ated research perspective into social housing policies, emphasizing the importance of open
spaces for more vulnerable areas within social housing blocks and proposing the concept
of “peripheral inclusion’ [50]. This concept aims to address the integration of populations
and territories marginalized by socio-economic development and urbanization processes,
such as low-income residents, informal settlers, economically disadvantaged areas, and
urban peripheries. Research on the diversity of social housing populations includes as-
pects such as ethnicity, age, and income level. For instance, examining the housing needs
of ethnic minorities in social housing to achieve residential diversity [51]. Furthermore,
some scholars proposed conditionally providing affordable housing to college students
or young professionals [52]. This approach requires recipients to co-organize and partici-
pate in community activities, thereby fostering encounters and interaction among socially
diverse residents.

However, at the same time, some scholars have also raised concerns regarding the lim-
itations of diversity approaches. France implemented social mixing policies, which once
hoped to use the allocation of social housing to prevent potential gentrification and socio-
spatial homogenization in urban areas. Nevertheless, Gérczynska used cluster analysis
and entropy indices to investigate social mixing patterns in Paris, demonstrating that “The
growing availability and diversification of social housing has neither created a greater so-
cial mix nor slowed down social upgrading, either in general or for social housing in partic-
ular.” [53]. He critically contends that the artificial differentiated mixing of social housing
and ordinary housing in the geographical dimension can hardly promote social interaction.
Differentiated strategies should prioritize supporting upward social mobility rather than
simplistic redistribution. Similarly, Algan and others found that ethnic diversity within so-
cial housing can lead to social anomie [54]. It manifested as destructive behaviors towards
the built environment, which negatively impact social relations and housing quality.

The construction of social housing in China has experienced a trend from homoge-
nization to differentiation. This progression can be categorized into three distinct phases.

The first stage is characterized by a unified policy framework and a single social hous-
ing typology. In 1990, as China’s housing system shifted from a universal welfare policy
to a market economy, housing commercialization led to housing affordability challenges
for some people. In response, the government introduced the first type of Chinese social
housing: alleviation housing [55]. It is sourced from commercial housing completed each
year, accounting for 5-10% of the total.

The second phase is characterized by dual security policies and a relatively homoge-
neous social housing typology. In 1998, with the implementation of the alleviation hous-
ing policy, the government introduced differentiated housing security policies targeting
households across varying income levels [56-58]. Lowest-income households were allo-
cated low-rent housing provided by the government or employers, most of which were
vacated old public housing units from the earlier universal welfare period. Moderate- and
low-income households purchased affordable housing, which was constructed with com-
mercial housing standards. The government controlled the price of affordable housing to
ensure the affordability.

The third stage is characterized by differentiated security policies and relatively differ-
entiated social housing typologies. It has evolved from dual policies of low-rent housing
and affordable housing into a multi-level system jointly guaranteed by low-rent housing,
shared-ownership housing, public rental housing, and GRH. Shared-ownership housing

https://doi.org/10.3390/buildings16020252


https://doi.org/10.3390/buildings16020252

Buildings 2026, 16, 252

8 of 27

was first launched as a pilot program by the government in 2007 and progressively re-
placed affordable housing [59,60]. Both models target moderate- and low-income families
and are constructed with commercial housing standards. The difference is that residents
of shared-ownership housing purchase a partial property right (over 50%) at market price
and they jointly hold ownership with the government for a specified period (usually over
5 years). Subsequently, they can acquire full ownership or opt for government repurchase.
This avoids problems such as misallocation or informal transactions that existed during
the period of affordable housing supply. Meanwhile, the public rental housing policy was
launched in 2010, with primary targets including newly employed workers, migrant work-
ers, and other groups. Its application criteria are more flexible but come with stricter tenure
limitations compared to low-rent housing [61,62]. Specifically, public rental housing offers
a maximum tenancy of six years. Due to the ongoing housing commercialization, devel-
opers primarily targeted high-income groups, which led to socio-spatial homogenization
within these communities [63]. To enhance socio-economic diversity within communities,
the government encourages newly built commercial housing communities to allocate and
construct a certain amount of public rental housing with subsidies, which has created
the prevailing model of public rental housing dependent on commercial project integra-
tion [64,65]. This construction model makes public rental housing exhibit inclusiveness
and diversity at the urban level. However, the architectural expression of which, including
orientation, layout, boundary, and fagade, has a strong homogeneity with adjacent com-
mercial housing developments. During this period, some innovative public rental housing
typologies also emerged, but they predominantly represented architectural experiments
by designers rather than outcomes of systematic policy support [66].

Similar to the construction pattern of social housing in China, research on differenti-
ation can be categorized into three dimensions: policy interventions, resident needs, and
design innovation. Some scholars have examined differentiated housing policies to diver-
sify housing supply, thereby facilitating the formation of diverse social housing typolo-
gies [67,68]. Certain scholars investigate the spatial manifestation of differentiated hous-
ing demands as key determinants on residential choices [69,70]. In terms of design, dif-
ferentiated principles enable social housing to deliver needs-responsive residential solu-
tions through tailored units, sharing communal spaces, and community landscapes that
address heterogeneous user profiles [71,72]. These studies on differentiation also help
mitigate the potential spatial exclusion and segregation inherent in social housing and its
urban environments.

2.4. Current Research Focuses on Government-Subsidized Rental Housing

Since the term GRH was first introduced in the policy document in 2021, China Na-
tional Knowledge Infrastructure (CNKI) has indexed 396 Chinese-language publications
through the first half of 2025. Analysis of the top five research fields reveals the follow-
ing distribution: 369 papers (93.2%) in the field of Macroeconomic Management and Sus-
tainable Development, 99 papers (25.0%) in the field of Investment, 95 papers (24.0%) in
Finance, and 78 papers (19.7%) in the field of Securities, while only 37 papers (9.3%) focus
on Building Science and Engineering.

Prior to 2023, research on GRH was primarily in the early stages, which mainly fo-
cused on policy support analysis [73], institutional frameworks [74,75], and generalized
demand-supply challenges with corresponding countermeasures [76-78]. During this pe-
riod, as GRH projects were predominantly in the construction phase, academic inquiry
into critical architectural dimensions, such as architectural urbanity, spatial configuration
rationalization, or energy-efficient innovation given limited attention, reflecting a lag be-
tween project implementation and theoretical research. Several research studies analyzed
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international social housing cases through comparative examination, aiming to enhance
the policy formulation and spatial design for China’s GRH development [79,80].

The listing of the first three of China’s GRH REITs on 31 August 2022 marked a water-
shed in social housing financialization. Subsequent academic research focused on financial
risks, market challenges, and sustainability mechanisms of GRH REITs [81-84]. The emer-
gence of innovative financial policies and the inherent timeliness of GRH construction are
the reasons why Investment, Finance, and Securities are more popular research fields than
Building Science and Engineering in the current academic field. Meanwhile, with the sta-
bilization of GRH policies and financial mechanisms, research focus has shifted gradually
toward transit-oriented site optimization for job-housing balance [85,86] and living pref-
erences of different groups of people [87,88]. This transition signifies a paradigm shift in
GRH research: from macro-policy analysis at the national level to spatial design of differ-
ent urban-specific contexts.

3. Materials and Methods

This study focuses on a total of 25 GRH projects across Shanghai’s Five New Towns
as the research objects (Figure 2), employing a mixed-methods approach that integrates
qualitative case studies and quantitative data analysis. The methodology centers on four
key components: literature review, field investigations (including dialogs with operators
and residents), morphological analysis, and difference analysis based on Fisher’s exact
test. This study first characterizes the architectural features of GRH and how they shape
the surrounding urban spaces and social dynamics, then evaluates their role in advanc-
ing or impeding spatial justice. Secondly, instead of discussing from macro policies or
social development perspectives, this study takes the geographical and spatial context sur-
rounding case sites to explore the inherent differences and underlying relationships among
research subjects.

Shanghai
| \
Py \
Jiading New Town Pl { 3 R e —
" Songjiang New Town
5% Bn S 2 VY
€ |
[ 1 :
‘ N “ 1 “ ]
| ‘ - I ' I
. ,‘ I — | |
| - 1 “
| :
‘ J . n
I o I
| s " il L — w
Qingpu New Town Fengxian New Town Nanhui New Town
Legend
Compiled by Shanghai Surveying and Mapping Institute, July 2024
New Town Boundary Review No.: Hu S [2024] 069
GRH The administrative boundaries shown on this map are for reference only and are not legally binding

Figure 2. Map of Shanghai’s Five New Towns and location of all 25 GRH cases.
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3.1. Case Studies and Typological Classification

The fieldwork spanned over five months, with approximately one case study com-
pleted per week. Data collection involved documenting building information, supple-
mented by bicycle and pedestrian surveys to analyze the urban context within a 1-3 km ra-
dius of each site. To facilitate in-depth data gathering, the researcher conducted immersive
stays of 1 to 7 days in or near GRHs, depending on its scale, enabling sustained observation
and interviews with residents and community operators. Categorized based on industrial
parks, public service facilities, and public transportation, this study identifies three repre-
sentative typologies of GRH: Urban-residential, Industry-supporting, and Urban-industry
Transitional. Concurrently, this study characterizes the geospatial features of GRH typolo-
gies through field investigations (Table 1).

Table 1. Geospatial features of GRH typologies.

Typology Industrial Park Public Service Facility Public Transportation
Urban-residential Distant from major industrial parks High diversity Multiple metro and bus routes
Limited-scale High convenience High accessibility
Industry-supportin Adjacent to high-density industrial parks Low diversity Limited bus routes
Ty=Supp 8 Large-scale Low convenience Low accessibility
Urban-industry Transitional Non-adjacent to industrial parks Moderate diversity Moderate bus routes
Ty Mostly distributed on one side of GRH Moderate convenience Moderate accessibility

The typological classification of GRH is informed by distinct spatial conditions of
Shanghai’s Five New Towns, urban planning visions, and literature research on spatial jus-
tice. Industrial parks are the primary workplace for the majority of GRH residents in new
towns. Their morphology and scale reflect current industrial status and future develop-
ment vision [89]. Public service facilities, as defined by Shanghai’s standards, encompass
eight aspects: administration, sports, commerce, culture, elderly care, education, health-
care, and green spaces [90]. These facilities not only ensure daily convenience for GRH
residents but also conform to the 15 min community planning framework [91]. Public
transportation reflects the connection between GRH residents, industrial parks, and pub-
lic service facilities. Its accessibility level serves both as a key consideration in residents’
housing decisions and a criteria indicator of spatial justice. The representative geospatial
characteristics of the three GRH typologies are illustrated in Figure 3.

(2) Urban-residential (b) Industry- supporting (c) Urban-industry Transitional
Case: Jiahe Xinyuan Case: YUGUO Zuibaichi Branch Case: China State Construction
Xingfu+ Apartment

Legend

I GRr site

I Industrial parks

- Public service facilities Presented with a one-kilometer radius

. Public transportation The urban road network data were obtained from Amap

Figure 3. The representative geospatial characteristics of the three GRH typologies.
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It should be noted that the research focus—extending beyond the building’s physical
form to encompass its performance in spatial justice, morphological characteristics, and
inherent differences analysis—necessitated the selection of projects that were fully con-
structed and operational.

3.2. Adapted Multi-Attribute Value Theory

This paper proposes an assessment framework grounded in an adapted Multi-Attribute
Value Theory (MAVT) to evaluate spatial justice in the GRH developments of Shanghai’s
Five New Towns. The process was structured through a two-stage process involving prob-
lem structuring and implementation.

In this study, we first define six key indicators of spatial justice based on the theo-
retical criteria. Each indicator is assigned a standardized value on a 0-3 scale according
to its underlying determinants, allowing for qualitative assessment while ensuring equal
weighting—and thus equal importance—across all attributes. Unlike conventional MAVT
approaches that yield a single composite score, we adapt the method to better capture
the specific performance of each GRH project across all six indicators and to analyze inter-
indicator relationships. Rather than aggregating results into the typical MAVT score range
of 0-1, we calculate, report, and compare each indicator separately. The list of criteria and
indicators is available in Table 2.

Table 2. List of criteria and indicators of spatial justice in GRHs.

Criteria Indicator Score Definition
Equitable access elements for migrants: 1 —grl_er(l)(f)ri:f}:?:ea;g;fents
1 Inclusivity (i) affordable rent; (ii) transparent leasing 9 two out of three elements
information; and (iii) enhanced tenure security 3—all three elements
Typology of diverse utilization strategies in 1 —oOn; 2??}?60:;22 2?2::2 es
2 Diversity GRHs: (i) multi-group sharing; (ii) modular 9 two out of three strateg os
scheduling of space; and (iii) mixed-use methods 3—all three s trategiesg
Built environment elements that impact the 0—none of the above
. e quality of space: (i) living space quality; (ii) 1—one of the three elements
3 Living Well-being accessibility of public space; and (iii) landscape 2—two out of three elements
and greenery 3—all three elements
Active participation of residents in the following 1 _OO;:(;?ihoef tt}}\lfezbO}:];ses
4 Active Participation phases: (i) decision-making process; (ii) design P

2—two out of three phases

- and (i
process; and (iii) governance process 3—all three phases

Interaction and Advancement

Elements that facilitate the use of space for
interaction and advancement: (i) proximity to
community boundaries; (ii) adaptability to host
events; and (iii) presence of related activities

0—none of the above
1—one of the three elements
2—two out of three elements

3—all three elements

Ecological Sustainability

Typology of ecological strategies in GRHs:

(i) basic strategy (plants and water systems);
(ii) technology strategy (energy conservation and
low-carbon methods); and (iii) innovative strategy

(blue-green roofs, bee hotels, allotment
gardens, etc.)

0—no strategy
1—Dbasic strategy
2—technology strategy
3—innovative strategy

During implementation, distinct data collection and analysis methods are employed
for different indicators. To assess the Inclusivity indicators (affordable rent, transparent
leasing information, and enhanced tenure security), we analyze information transparency
on public online platforms to evaluate compliance with the principle of equitable access.
The realization of Diversity, Living Well-being, and Ecological Sustainability is evaluated
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through on-site surveys and observation. Concurrently, informal interviews with GRH
residents and community workers during fieldwork provide deeper insights into their ex-
periences regarding Active Participation, Interaction, and Advancement.

3.3. Fisher’s Exact Test

This study employs Fisher’s exact test to analyze categorical data and construct two-
dimensional contingency tables to assess the statistical significance of associations between
independent variables. This non-parametric test is particularly suitable for small sample
sizes, which is consistent with the number of subjects in this study (n = 25). Meanwhile, it
maintains robustness in cases of sparse contingency tables (expected cell counts <5). How-
ever, in such cases, asymptotic approximations are invalid, such as the Chi-square test.
Statistical significance was determined at p = 0.05. The result of p < 0.05 indicates that it
has statistical significance, which means that GRH cases in Shanghai’s Five New Towns
have inherent differences based on their geographical and spatial contexts. Conversely,
the non-significant result of p > 0.05 indicates homogenization in the construction and de-
velopment of GRH despite their geographical and spatial contexts. All computations were
performed using the fisher.test() function in SPSS v26.0 (SPSS Foundation for Statistical
Computing), with exact p-values reported to three decimal places.

4. Results
4.1. Evaluation of Spatial Justice as Manifested in the Case Studies

Through a field study involving interviews with GRH residents and operators, this
research evaluated 25 GRH projects based on their performance against spatial justice in-
dicators. The result reveals substantial disparities in the level of spatial justice achieved
across Shanghai’s Five New Towns (Figure 4).

Cl-Inclusivity was the most widely achieved criterion. All GRH projects adhered
to the principles of affordable rent and enhanced tenure security, although a few lacked
transparent online rental information, requiring in-person visits to obtain specific leas-
ing details. Most projects demonstrated strong performance in C3-Living Well-being and
Cé6-Ecological Sustainability. However, due to site constraints, some projects fell short
in providing adequate public spaces and greenery landscape. Notably, very few projects
addressed C4-Active Participation. Decision-making, design, and operational processes in
most cases remained predominantly top-down, lacking mechanisms for equitable resident
involvement. Performance in C2-Diversity and C5-Interaction and Advancement varied.
Some projects prioritized diverse utilization strategies to mitigate the spatial segregation
that was common in social housing. Others, despite their top-down management, deliber-
ately allocated space for community activities and informal social events.

4.2. Analysis of Morphological Characteristics in the Case Studies

Analysis of 25 GRHs” morphological expressions reveals prevalent design inclinations
and preferences in current construction practices. The case studies demonstrate basic at-
tributes (typological classification, construction modalities, and residential scale), as well
as two critical morphological dimensions, namely planning layout and community bound-
aries (Table 3). These critical core morphological dimensions are associated with multiple
dimensions of the spatial justice criteria. Planning layouts include freestanding layout, row
layout, courtyard layout, combined layout, etc. The planning layout expresses how GRH,
as an urban residential function, responds to the existing geographical and spatial struc-
ture of new towns. The morphological analysis of community boundaries focuses on the
openness and permeability of GRH communities. This investigation addresses whether
GRH, as a rental social housing typology targeting migrant residents, exhibits spatial seg-
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regation. Further, it demonstrates how it participates in the spatial reproduction of local

social life within new towns.

c2

c3

c4

cs

cl

c2

c3

s

c2

c

c4

6

5

(&)

ca

5

Project 1

Project 2 '

Project 3

Project 4

Project 5

[«

c3

ca

S

cl

c2

ca

5

2

<3

ca

S

c2

S

2

ca

c6

Project 6

Project 7

Project 8

Project 9

Project 10

c2

c3

cl

6

2

ca

c2

]

c4

c2

cl

6

c2

6

Project 12

Project 13

Project 14

ca

cl

c2

c3

c2

c3

2

c3

ca

c6

Project 16 Project 17 Project 18 Project 19 Project 20
c2 o2 [+] c2 =
Project 21 Project 22 Project 23 Project 24 Project 25

Figure 4. Spatial justice results of all 25 GRH projects.

Table 3. Summary of all 25 GRHs’ basic attributes and morphological dimensions.

. Typological Construction Residential Planning Community

GRH Projects Classification Modality Scale ! Layout Boundary
Jiahe Xinyuan Urban-residential New Construction 1120 Row Gated
Jianju Apartment Urban-residential Reconstruction 80 Freestanding Gated
WonderCLlfe J 1ad}ng Jingjia Urban-l.n.dustry New Construction 469 Row Gated

ommunity Transitional
CJIA Apartment Jiading New Urban-residential New Construction 456 Row Gated
Town Yungu Road Branch

Tiantian Apartment Industry-supporting Reconstruction 113 Freestanding Gated
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Table 3. Cont.

. Typological Construction Residential Planning Community
GRH Projects Classification Modality Scale ! Layout Boundary
Yi + International Community Urban-industry . :
(Huancheng Road Branch) Transitional Reconstruction 217 Freestanding Gated
Jiading Jingrui Community Ufrban—lp.dustry New Construction 2582 Combined (Row + Courtyard) Gated
ransitional
Fangyang Qingying Apartment Industry-supporting Reconstruction 359 Freestanding Gated
o . Urban-industry .
Jiading Jingxin Community Transitional New Construction 1312 Row Gated
Lujin Junyu (Jiading West Branch) Urban-residential New Construction 624 Freestanding Gated
China State Construction . New Construction .
Xingfu+ Apartment Industry-supporting Mixed Development 2730 Row Partially Open
. . Urban-industry .
Qinshang Mingyu Transitional New Construction 826 Courtyard Open
Premier Link Future Community Urban-l.n.dustry New Construction 1400 Row Gated
of Chedun Transitional
YUGUO Zuibaichi Branch Urban—lln'dustry New Construction 1868 Combined (Row + Courtyard) Gated
Transitional
Umihome of Western Science and . .
Technology Park Industry-supporting New Construction 2538 Courtyard Gated
The Idol Cat International Youth
Community of Optics Industry-supporting Reconstruction 727 Freestanding Gated
Valley Union
The Idol Cat International Youth Urban-industry New Construction 300 Row Gated
Community of Shimao Transitional Mixed Development a
CR Land Youtha Eastern Urban-industry .
Economic Development Branch Transitional New Construction 1348 Courtyard Gated
Goyoo Songjiang College . New Construction . .
Town Branch Industry-supporting Mixed Development 752 Combined (Row + Perimeter) Gated
Fengxian Development Future Urban—l.n.dustry New Construction 1400 Row Gated
Yufengyuan Transitional
Shengqing Rongyu Urban-residential New Construction 745 Courtyard Open
Qingpu Smart Apartment Industry-supporting Reconstruction 449 Freestanding Gated
Creative Apartment ; . New Construction
Lingang Community Urban-residential Mixed Development % Row Gated
Fengxian Development Future . .
Lingang Community Industry-supporting New Construction 2320 Row Gated
Lingang Xuefuli Urban-residential New Construction 189 Combined (Row + Courtyard) Partially Open

Mixed Development

! This study employs dwelling units’ number as a quantitative proxy to estimate GRH population, because, due
to the large number of GRH projects, the extended time frame of the fieldwork, and the high mobility of the
migrant population, which together make real-time demographic data difficult to obtain.

In terms of planning layouts, the dataset reveals that the row layout has the highest
usage rate with a total of 10 cases, accounting for 40%, followed by freestanding layout
(7 cases, 28%), courtyard layout (4 cases, 16%), and combined layout (4 cases, 16%). Fur-
thermore, the analysis of the spatial structure and surrounding geography reveals that the
row layout constitutes the most elementary response to the current new towns’ urban plan-
ning. This prevalence is due to its common use in the surrounding commercial housing
communities and its demonstrated capacity to meet Living Well-being indicators while
providing sufficient greenery to support Ecological Sustainability. Meanwhile, the row
layout is highly adaptable to various residential scales, encompassing GRH projects rang-
ing from a 96-unit mixed development community to large-scale rental complexes with
over 2000 units. The situation of a freestanding layout is completely different. Due to its
smaller residential scale, the renovation of existing buildings often pays more attention
to the renewal of facade forms, such as materials, chromatic schemes, and solid—void re-
lationship. The freestanding planning limitations of these GRH restrict the provision of
enough public space, thereby hindering adaptability to host events and multi-group shar-
ing among diverse resident groups. Consequently, it has little impact on the existing geo-
graphical and spatial structure of new towns. The courtyard layout and combined layout
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disrupt the repetitive row typical layout of commercial housing in new towns. By prioritiz-
ing communal courtyard spaces, these layouts establish more enclosed and independent
communities while simultaneously injecting heterogeneous residential morphologies into
the urban context. This also contributes to the realization of multiple spatial justice criteria,
including Diversity, Living Well-being, Interaction and Advancement, and Ecological Sus-
tainability. The spatial structure of selected GRHs’ planning layouts and their surrounding

commercial housing contexts are illustrated in Figure 5.

(a) Qinshang Mingyu and CR  |(b) Premier Link Future (c) Lingang Xuefuli
Land Youtha Eastern Economic | Community of Chedun
Development Branch

— . -

{e) Fengxian Development (f) Wonder Life Jiading Jingjia
Future Yufengyuan Community
Legend N
B R sie @
0 GRH Buildings
0 100M 500M
S

- Commercial Housing
Figure 5. Planning layout analysis: selected GRHs and surrounding commercial housing contexts.

Regarding the community boundary, field investigations and analyses of 25 GRH
cases reveal that the gated boundary form is dominant, as a total of 21 cases, account-
ing for 84%, while partially open and fully open boundary forms each constitute 2 cases
(8%, respectively). The gated community boundary exhibits minimal openness and perme-
ability, typically implemented through physical barriers such as walls (Figure 6a), fences
(Figure 6b), access-control systems (Figure 6¢), and podiums (Figure 6d). Notably, there
are a number of projects in urban-residential contexts or mixed development modality
where permeable boundaries could generate greater socio-spatial value for the urban spa-
tial environment of new towns, such as Goyoo Songjiang College Town Branch, Creative
Apartment Lingang Community, etc.
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(a) Gated boundary (b) Gated boundary (c) Gated boundary with
with walls with fences access-control systems

Case: Wonder Life Jiading Case: CIJIA Apartment Jiading | Case: Fengxian Development

Jingjia Community New Town Yungu Road Branch | Future Lingang Community

(d) Gated boundary (e) Partially open boundary | (f) Open boundary
with podiums
Case: Goyoo Songjiang College | Case: China State Construction |Case: Shengqing Rongyu
Town Branch Xingfu+ Apartment

Figure 6. Community boundary analysis.

Meanwhile, field research reveals a paradoxical access policy that, although GRH,
along with parks, museums, and stadiums, are publicly funded projects, GRH residential
units and public spaces remain exclusively accessible to tenants and potential tenants with
no public access rights granted. This current state of closure not only diminishes oppor-
tunities for unplanned interactions between migrant tenants and local residents, but also
lacks contribution to the spatial reproduction of new towns. Public spaces and landscapes
within gated GRH communities, accessible only to residents, serve as a barrier to informal
socio-spatial exchange between migrants and local populations. The privatized nature of
public space and landscape in gated communities restricts informal social interaction be-
tween migrants and local residents. This spatial exclusion is further compounded by a
general lack of active participation in decision-making and governance processes, which
systematically undermines the potential for multi-group engagement, even in areas with
a predominant local population.

The two partially open GRH projects adopt the construction modality of new con-
struction and mixed development (Figure 6e). By sharing commercial facilities, commu-
nal spaces, and public amenities with adjacent development projects, these GRH create
potential for socio-spatial integration between migrant tenants and local residents despite
their limited openness. The two open GRH projects feature a courtyard planning layout.
Their permeable boundaries mitigate the enclosed nature of traditional courtyard residen-
tial buildings (Figure 6f). Although there is currently little observed by both migrant ten-
ants and local residents in public spaces of the open GRH projects, these cases represent sig-
nificant countermeasures against spatial segregation when contrasted with predominant
gated boundary approaches. The morphological characteristics of selected GRH commu-
nity boundaries are illustrated in Figure 6.
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4.3. Results of Inherent Differences Analysis

On the basis of typological and morphological analysis derived from field investiga-
tions, this study further uses Fisher’s exact test to, respectively, construct the relationships
between the typological classification of GRH projects and their architectural forms, in-
cluding construction modality, residential scale, planning layout, and community bound-
ary. Through this statistical method, the quantitative research reveals the aspects in which
GRH projects in Shanghai’s Five New Towns exhibit inherent differences based on their
surrounding geospatial characteristics, or alternatively, despite variations in spatial con-
text, the current GRH projects present a homogenized pattern. The contingency table and
the calculated p-value are presented in Table 4.

Table 4. Inherent differences data analysis: contingency table and calculated p-value.

Urban-Residential SIndusttr.y- Urban-Industry Val
n=7) upporting Transitional (n = 10) p Value
(n=8)

Construction Modality 0.174
New Construction 6 4 9
Reconstruction 1 4 1

Residential Scale 0.042
<1000 6 5 4
1000-1999 1 0 5
>2000 0 3 1

Planning Layout 0.762
Freestanding Layout 2 4 1
Row Layout 3 2 5
Courtyard Layout 1 1 2
Combined Layout 1 1 2

Community Boundary 0.648
Gated 5 7 9
Partially Open 1 1 0
Open 1 0 1

The data analysis reveals that the two core morphological characteristics —planning
layout and community boundary —demonstrated high homogenization across different
urban contexts. The basic element of construction modality also shows considerable ho-
mogenization, whereas only the residential scale exhibited significant differences across
various typological classifications.

In terms of the construction modality, the statistical result is p = 0.174 > 0.05, which
indicates a trend toward homogenization in current construction modalities across differ-
ent geographical and spatial environments. Despite the relatively high reconstruction rate
of industrial-supporting GRH (accounting for 50%), the statistical insignificance indicates
that this characteristic does not translate into a statistically differentiated pattern at the
data level. It suggests that the observed differences have not reached a systematic degree.

Due to the significant variations and wide range in residential scale data, with a min-
imum of 80 units and a maximum of 2730 units, the analysis employed categorization by
intervals of 1000 units to enhance analytical clarity. The statistical result is p = 0.042 < 0.05,
which indicates that the current residential scale of GRH exhibits significant differences
across various typological classifications. The differences in the results are manifested
as follows:

A. Urban-residential GRH is dominated by small-scale projects (<1000 units).
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B.  Industry-supporting GRH exhibits a bipolar distribution, consisting only of small-
scale projects (<1000 units) and large-scale projects (=>2000 units), with small-scale
projects being more numerous.

C.  Urban-industry Transitional GRH is predominantly composed of small-scale projects
(<1000 units) and medium-scale projects (1000-1999 units), with the number of
medium-scale projects slightly exceeding that of small-scale ones.

In terms of the planning layout, the calculated resultis p =0.762 > 0.05. It is far greater
than the significant p-value range, which indicates that GRH projects exhibit a severe ho-
mogenization phenomenon across different geographical and spatial environments in the
current planning layout. The data reveals that both Urban-residential and Urban-industry
Transitional GRH are dominated by row layout. Although a freestanding layout is more
prevalent in industry-supporting GRH, this differentiation lacks statistical significance. In
addition, courtyard layout and combined layout demonstrate identical distribution pat-
terns across all three GRH typologies, thereby contributing significantly to the severe ho-
mogenization phenomenon observed in the current context.

In terms of the community boundary, the calculated result is p = 0.648 > 0.05, which in-
dicates a severe homogenization phenomenon in the current community boundary across
different geographical and spatial environments. This is specifically manifested in the fact
that the community boundary of all three types of GRH is dominated by the gated form,
while partially open and open forms remain notably lacking. Meanwhile, the scarcity of
open boundary forms not only indicates prevalent spatial segregation —a manifestation of
spatial injustice—in current GRH projects, but also reflects a pervasive homogenization
trend in their design approaches.

5. Discussion

Guided by the evaluation criteria of spatial justice, this study conducts a morpho-
logical analysis of GRHs’ planning layouts and community boundaries, examining how
these morphological characteristics either reinforce or constrain the attainment of spatial
justice. After that, using Fisher’s exact test as the data analysis method, this study ana-
lyzes whether current GRH projects exhibit inherent differences based on their surround-
ing geospatial characteristics. This constitutes not only an exploration of Rawls’ difference
principle in his theory of justice and other practical spatial justice concepts within the dis-
tinct context, but also a critical reflection on the rapid development of new towns and the
extensive construction of GRH in contemporary Shanghai [16,17]. This section expands
upon the empirical findings and attempts to elucidate the reasons behind the predomi-
nant morphological characteristics and homogenization phenomena in GRH at the current
stage, while putting forward corresponding recommendations.

5.1. The Underlying Causes of Morphological Results and Homogenization Phenomenon
5.1.1. Policy and Regulatory: The Sunlight Access Standard

At present, social housing in China is still in short supply, and the current GRH poli-
cies prioritize the quantity of supply as the core goal [92]. In practical projects, there
are often requirements to simplify the design logic, maximize land utilization, and con-
duct low-cost and rapid construction, while the construction process also aims to facili-
tate batch approval and construction supervision. These factors have indirectly led to the
homogenization of morphological characteristics. This supply-oriented policy paradigm
is also reflected in the design standards for GRH. The homogenization of individual
projects originates from the changes in design standards, most notably through the sun-
light access standards.
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The sunlight access standard has undergone several significant changes. In 2011,
Shanghai first proposed a relaxation of sunlight access standards for public rental hous-
ing, permitting up to 10% of dwelling units to be exempt from meeting the previously
mandatory standards that had aligned public rental housing with commercial housing [93].
Although this was only a minor adjustment, it created greater possibilities for implement-
ing innovative planning layouts such as courtyard layouts and combined layouts in social
housing. Shanghai Longnan Garden Social Housing Estate stands as an exemplary case
of a courtyard layout public rental housing project made feasible under these revised stan-
dards. The second major change occurred in 2017, when Shanghai’s building standards sig-
nificantly relaxed the sunlight access standard from 90% to 50% [94]. This change aimed
to promote courtyard layouts as a viable planning approach for rental housing, thereby
breaking away from the row layout dominance characteristic of commercial housing and
optimizing urban street spatial form. The last notable change took place in 2022. Along
with the advancement of GRH construction, a striking reversal occurred in the sunlight
access standard. The initially proposed 50% sunlight access standard in the draft guide-
line was abruptly replaced in the year-end official document, which states, ‘The building
spacing and sunlight requirements for government-subsidized rental housing shall com-
ply with the relevant regulations of Shanghai urban planning administration’ [95,96]. This
regulatory reversal signifies a complete retraction of relaxed sunlight requirements for
social housing construction, and the courtyard layouts and combined layouts have also
been restricted due to the constraints imposed by sunlight access standards. This series of
changes in the sunlight requirements and standards has substantially deterred designers
from pursuing innovative planning layouts in GRH. Consequently, it leads to the current
construction preference for row layouts and freestanding layouts.

Furthermore, as the spatial justice evaluation revealed, both row and freestanding
layouts impose constraints on achieving spatial justice. While row layouts can support
good living well-being, they typically fail to create the cohesive public spaces character-
istic of courtyard layouts, which are crucial for meeting the diverse needs of multi-group
sharing and interaction. Conversely, the freestanding model exhibits a more pronounced
constraint; its common deficiency in ample public space and greenery impedes its ability
to satisfy the living well-being criterion.

5.1.2. Design and Research: Inertial Thinking Process

At the design level, based on field investigations and interviews, this study finds that
inertial thinking in the design process may be a key factor contributing to the homoge-
nization phenomenon. As one of the government-led social housing projects, most GRH
projects are designed and implemented by state-owned enterprises (SOEs). Large SOEs
typically subcontract projects to smaller architectural teams with specialized experience in
residential design. This has led to the frequent adoption of commercial residential housing
design paradigms in GRH’s planning and design, such as row layouts and gated bound-
aries. While this approach effectively ensures living space quality, accessibility to public
space, and greenery, it simultaneously curtails the potential to achieve other spatial justice
criteria, notably Diversity, Active Participation, and Interaction and Advancement. Fur-
thermore, as the function of Shanghai’s Five New Towns serves as industrial extensions
rather than central urban districts, GRH projects currently have not engaged prestigious
architectural firms to participate in design innovation due to considerations of cost savings
and policy implementation efficiency, unlike some public rental housing projects in core
urban locations.

At the research level, as revealed in the earlier literature review through an analysis
of relevant publications indexed in academic databases from 2021 to the first half of 2025,
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current research on GRH predominantly concentrates on policy and financial dimensions.
In contrast, only 37 publications (9.3%) focus on the Building Science and Engineering as-
pect. More researchers approach GRH as a policy term rather than an architectural entity in
their studies. This has resulted in a lack of in-depth discussions on critical issues in current
research, particularly Diversity, Active Participation, and Interaction and Advancement
within social justice frameworks. Meanwhile, the limited number of design studies rooted
in building science also focus on specialized subfields such as transit-oriented develop-
ment or residential preferences, making it difficult to support in-depth design exploration
of GRH itself and the shift in theoretical research. This research gap has contributed to the
homogenization phenomenon observed in the current context.

5.1.3. Marketing and Operations: Implicit Commercial Constraints

As one of China’s largest metropolises and least affordable housing markets, Shang-
hai’s GRH siting strategies are influenced by implicit market considerations, particularly
the imperative to minimize potential disruptions to the surrounding commercial housing
market. Even in new towns characterized by relatively lower residential density, GRH
projects still tend to be located along urban-rural fringes or adjacent to industrial parks.
Since GRH projects in Shanghai’s Five New Towns are primarily targeted at migrant tech-
nical workers, gated boundaries help community management reduce administrative costs
and avoid security disputes. While this spatial configuration enhances residential safety, it
directly reinforces the spatial segregation between GRH and adjacent communities. Mean-
while, it restricts the integration of diverse functions, further contributing to the homoge-
nization of morphological characteristics.

Due to the relatively low rental yield of GRH projects, after the launch of GRH RE-
ITs in 2022, financial institutions have focused more on the asset stability and cash flow
predictability of these projects. Standardized morphological configurations facilitate asset
valuation and reduce operational risks, while differentiated forms may introduce financial
valuation complexities due to their unique characteristics. This could also be one of the
reasons why developers tend to adopt similar design approaches.

Meanwhile, communications with the current operation teams and designers of GRH
projects reveal that SOEs widely anticipate the potential future conversion of GRH to
commercial housing when social security gradually becomes saturated [88]. This ex-
pectation mirrors the historical trajectory of China’s social housing in the early stages.
Therefore, the planning layouts and boundary forms of GRH projects predominantly
emulate those of commercial housing to maximize potential financial returns following
future commercialization.

5.2. Recommendations for Enhancing Spatial Justice and Reducing Homogenization
5.2.1. Multi-Tiered Policy Framework

The design standards for GRH should prioritize regulatory stability to avoid frequent
revisions, while actively encouraging multi-dimensional differentiated design approaches.
This study proposes a multi-tiered framework that can be developed by taking standard-
ized design specifications as the foundation and incorporating additional policy incentives.
As the foundation, the standardized design specifications clarify the baseline requirements
for safety, energy efficiency, fire protection, structural integrity, and other aspects. Policy
incentives could provide targeted rewards to GRH projects featuring innovative typologies
adapted to different urban contexts by expedited approval processes or additional subsi-
dies. It is imperative to shift the policy logic away from standardized supply-oriented
provision toward fostering mixed-use methods, sharing needs and social interaction of di-
verse groups, and active participation in spatial decision-making and self-determination.
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Meanwhile, as the current construction modality of GRH in Shanghai’s Five New Towns
is dominated by new construction, reconstruction approaches account for merely 24% of
the total projects. The government could implement supplementary policy incentives to
facilitate the conversion of underutilized existing assets into GRH, such as old hotels. This
approach not only meets the current priorities of accelerating construction, cost reduction,
and streamlined development cycles but also leverages the unique spatial characteristics
of these assets to provide a foundation for differentiated design.

5.2.2. Refined Place-Making Strategy

Design strategies should prioritize fostering a vibrant living environment through
mixed-use and community-oriented amenities, such as convenience retail, cafes, book-
stores, workshops, daycare centers, etc., within ground-floor spaces or ancillary facilities of
residential complexes. Such a design not only meets the daily needs of GRH residents but
also extends services to the surrounding communities. Furthermore, it fosters social inter-
action between migrant populations and local communities while enhancing urban public
service provision, particularly for Industry-supporting GRH and Urban-industry Transi-
tional GRH, which lack sufficient public service facilities. Public space design should pri-
oritize meticulous planning to meet residents’ lifestyles and daily needs, including rooftop
gardens, sharing kitchens, children’s play areas, pet-friendly spaces, etc. Meanwhile, such
place-making strategies should integrate organically with the existing urban context of
new towns through open layouts with small blocks and dense road networks. This ap-
proach not only promotes job—housing balance but also aligns with Shanghai’s planning
objective of building 15 min communities [91].

5.2.3. Joint Operation

Due to the currently low rental yield of GRH projects, most SOEs are primarily moti-
vated by the future commercialization for higher returns. This has led to homogenization
in the current planning layout of GRH, which is dominated by row layouts and freestand-
ing layouts, with widespread adoption of gated boundaries. This study proposes drawing
on the co-management models of cohousing and collaborative housing in European social
housing systems as a reference framework [97,98]. First, developers could integrate com-
mercially operated amenities, such as retail, supermarkets, gyms, laundries, etc. These
amenities could serve both tenants and the surrounding communities and generate oper-
ational revenues that partly offset construction and maintenance costs to establish a vir-
tuous economic cycle. Second, since the target group of GRH consists of migrant tech-
nical workers, communities could implement rent subsidy schemes to incentivize them to
leverage their professional expertise through participatory public space co-creation, equip-
ment maintenance, or volunteer initiatives. This not only mitigates the financial burdens
of migrant populations but also fosters community culture, enhances residents’ sense of
identity, and further lowers operational costs. This could help address the morphological
homogenization in GRH developments at the micro-scale. This measure aligns with the
core criteria on resident active participation within the spatial justice framework, thereby
mitigating the participation gap caused by the prevalent top-down governance in GRHs.

5.3. Limitations

This study has several limitations. The first limitation concerns the research perspec-
tive and sample size. As stated in the preceding literature review, research perspectives
influence the interpretation of urban phenomena; appropriate research perspectives and
classification frameworks are particularly important [45]. This paper lacks the analysis
of micro-perspective GRH architectural elements, such as facade colors and materials, and
their impacts on morphological characteristics and differentiation. Given the relatively lim-
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ited sample size, the four core elements selected in this paper are constructed at the commu-
nity level, including two basic characteristics (construction modality and residential scale)
and two morphological characteristics (planning layout and community boundary). This
macro-oriented research perspective may limit the statistical power of the research results.
As the construction of GRH becomes more widespread and the total sample size expands,
future studies could investigate and analyze from multi-dimensional perspectives, espe-
cially the micro-perspective, to validate and refine the preliminary findings presented in
this study.

Second, Shanghai’s Five New Towns are currently in the construction phase, from
semi-independent satellite towns to self-balanced independent new cities. To mitigate
the adverse impacts of surrounding development on safety and sanitation within GRH
communities, a gated boundary form may be the optimal choice for a limited number of
industry-supporting and urban-industry transitional GRH projects. However, as periph-
eral urban blocks achieve functional diversification and infrastructural maturity, existing
GRH projects may progressively transition toward open boundary forms. Building upon
the analytical framework established in this study, future research could incorporate devel-
opmental variables, such as planned industrial parks, public service facilities, and public
transportation systems in surrounding areas, to assess morphological evolution and inter-
nal differentiation patterns from the perspective of a complete building life-cycle.

A final research limitation concerns the exploratory nature of the causal analysis re-
garding the observed current patterns. Although this study explores three potential causes
of the current morphological characteristics and homogenization patterns, some of the in-
ferences about these causes are based on interviews and exchanges with experienced GRH
architects and operators due to the scarcity of theoretical research on GRH in China. Con-
sequently, some of the causal inferences remain tentative and need to be further verified
through comprehensive empirical investigation and systematic analysis. This may lead
to individual biases in the causal interpretations discussed in this study. Future research
should build upon these preliminary findings to conduct more comprehensive investiga-
tions, so as to empirically quantify the relative contributions of the three causes to the
morphological characteristics and homogenization of GRH projects.

6. Conclusions and Contribution

This study investigates and critically analyzes the morphological characteristics and
inherent differences in GRH in Shanghai’s Five New Towns from the perspective of spa-
tial justice. This study employs field research combining typological, morphological, and
quantitative data analysis to examine GRH projects within their geospatial contexts. By
correlating morphological features with contextual conditions, it establishes data relational
patterns across typologies and interprets the underlying morphological mechanisms.

This study draws the following two main conclusions.

Regarding the first research question on morphological characteristics and their role
in spatial justice, GRHs in the Five New Towns are predominantly characterized by row
and freestanding layouts, resembling the spatial patterns of surrounding commercial hous-
ing. This results in the effective realization of spatial justice in terms of Inclusivity, Living
Well-being, and Ecological Sustainability, while restricting its achievement in Diversity,
Active Participation, and Interaction and Advancement among migrant populations. At
the same time, the widespread use of gated boundaries creates physical and social segrega-
tion between GRH communities and local neighborhoods, which undermines socio-spatial
integration and limits the realization of spatial justice for migrant populations.

Regarding the second research question on the interrelation with surroundings and
geospatial differentiation, only the residential scale in GRHs exhibits significant differ-
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ences across different urban contexts. The current GRH developments in Shanghai’s Five
New Towns show significant homogenization in construction modality, planning layout,
and community boundary. This reflects a supply-oriented policy paradigm with insuf-
ficient consideration for spatial justice and distinct urban contexts. This trend towards
uniformity may systematically neglect the socio-spatial requirements of different migrant
groups, potentially leading to new spatial inequality problems.

In addition, this study further discusses and identifies the underlying causes of the
current phenomena, including quantity-oriented policy priorities, homogenized design
standards, imitative design paradigms, disproportionate scholarly focus on GRH finance,
speculative real estate development logic, and unrealistic commercialization expectations.
To promote spatial justice and reduce homogenization, the following recommendations
are proposed.

Policy and Regulation: Develop a tiered policy framework combining baseline design
standards with incentives for innovative layouts, open communities, mixed-use methods,
diverse social interaction, and active participation.

Design and Research: Shift from rapid supply to refined place-making strategies, em-
phasizing sharing amenities and accessible public spaces to foster interaction both among
different migrant groups and with the established local communities.

Operations and Management: Introduce co-management models and rental subsidies
to engage tenants in community services, thereby reducing costs and promoting active
resident participation.

The contribution of this study lies firstly in integrating spatial justice with GRH ty-
pologies to develop evaluation criteria and subsequently applying these criteria to assess
the performance of each project. Subsequently, this study then employs a mixed-methods
approach to critically analyze the morphological characteristics and inherent differences
in GRH in Shanghai’s Five New Towns. Fisher’s exact test can establish data logic between
urban geospatial elements and GRH characteristics. This approach facilitates a systematic
comprehension of the existing situation and the underlying causes of observed patterns,
thereby providing evidence-based recommendations for policymakers, designers, and op-
erators. The ultimate objective is to optimize the future development of GRH by maximiz-
ing social inclusion for the migrant rental population and advancing spatial justice within
GRH communities.
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