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Preface

This reprint of The Study of Urban Geography and City Planning gathers current contributions that

examine how uneven and unfinished urbanization shapes contemporary city regions. Its subject

is the interplay between critical urban social geography and city planning, with a scope that spans

comparative case studies, systematic reviews, and methodological advances across different national

and regional contexts. The aim is to synthesize evidence on equity, resilience, governance, and

socio-spatial transformation, and the purpose is to inform planning and policy with analytically

rigorous and publicly engaged research.

Our motivation for assembling this reprint is twofold. First, the present conjuncture demands

renewed inquiry into the political economy and lived experience of the urban, including retail

restructuring, platformization, infrastructure governance, climate risk, and the recomposition of

socio-spatial inequalities. Second, we see value in bridging conceptual debates with operational

tools that planners, public agencies, and civic actors can apply to real-world problems. This reprint,

therefore, advances dialogue between theory and practice, and between macro-level drivers and

neighborhood-level outcomes.

This reprint is addressed to scholars of urban studies and geography, to planning practitioners and

policy makers, and to students and community stakeholders seeking empirically grounded guidance.

By bringing diverse methods into conversation, it encourages transparent standards of evidence and

invites collaborative, democratic approaches to the city as an open-ended project.

Rubén Camilo Lois González, Luis Alfonso Escudero Gómez, and Daniel Barreiro Quintáns

Guest Editors
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Editorial

Incomplete Cities: Critical Urban Geography and the
Reimagining of City Planning

Luis Alfonso Escudero-Gómez 1,* and Rubén C. Lois-González 2

1 Department of Geography, Universitat de les Illes Balears, 07122 Palma, Spain
2 Department of Geography, Universidade de Santiago de Compostela, 15703 Santiago, Spain
* Correspondence: luisalfonso.escudero@uib.cat

1. Introduction: Cities, Uneven Urbanization, and the Contemporary
Urban Question

Everything reminded Kiku of the human body diagram that hung in the school science
classroom. The physiological systems and organs drawn on that figure were the same
as those of this city: the raw materials entering were the food going down the throat;
the power plants were the city’s lungs; and the offices of government and business, the
digestive system that absorbs all available resources. The cables dangling everywhere were
the nervous system; the streets were its veins and arteries; and the people, its cells. The
port was an open mouth, and the airport runway, the tongue [1].

Cities are widely recognized as centers of social life, carriers of our economies, and
custodians of culture, heritage, and tradition [2]. Far from passive containers, they function
simultaneously as observatories that register global turbulence and as laboratories in
which new socio-spatial arrangements are tested and contested. The twenty-first century is
widely heralded as urban: an ever-larger share of humanity will reside in cities, and urban
formations occupy pivotal positions in the global economy, environmental change, social
inequality, and political transformation [3]. This conjuncture has been forged through the
consolidation of postindustrial urbanism—marked by economic deregulation (or, more
precisely, re-regulation in favor of firms), the retrenchment and market-like reorganization
of public services, the contraction of the social safety net, and the expansion of punitive
governance, all justified through the tropes of technical efficiency, fiscal integrity, and
individual responsibility [4]. Accordingly, the present is best characterized not merely as
an “urban age” but as an era in which city-regions sit at the heart of interlocking economic,
ecological, and societal crises that are reshaping our world [5].

Against this backdrop, urban studies has a long pedigree in geography and the social
sciences, yet contemporary conditions demand renewed inquiry for at least two reasons.
First, in the twenty-first century, the majority of the world’s population lives in urban
spaces. Second, current urban processes are complex and geographically variegated: while
many countries in sub-Saharan Africa continue to experience rapid urbanization, China
has largely consolidated a predominantly urban society with the world’s largest urban
population; across North America, numerous cities are undergoing processes of shrinkage
and degrowth; and across Europe, urban dynamics diverge both between and within
regions, ranging from gentrification in central districts to continued suburban expansion
and sprawl.

Urban Sci. 2025, 9, 440 https://doi.org/10.3390/urbansci91104401
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2. The Special Issue: Themes, Methods, and Comparative Insights

Responding to these dynamics, the Special Issue “The Study of Urban Geography and
City Planning” assembles fourteen contributions that take the pulse of the contemporary
urban question across diverse geographies, methods, and policy arenas. Together, these
articles map the field along several intersecting axes: programmatic syntheses that chart a
shift from segregation to fragmentation in the global literature; inquiries into sustainability,
spatial justice, and social cohesion through urban renaturalization; and analyses of urban
tourism resilience that leverage digital heritage visibility—as demonstrated by an article
in this Special Issue on Bucharest [6]. They are complemented by studies on pedestrian
network continuity—an empirical contribution documents that 67.55% of Panama City’s
network is continuous but that business encroachments and service-station frontages are
major sources of fragmentation, with 46.79% of bus stop–crossing distances exceeding
100 m, calling for pedestrian-safety-centered design standards [7]; on the demographic and
spatial logics linking populations and football stadiums in Romania [8]; and on regulatory
imaginaries that operationalize degrowth principles in zoning [9]. Further threads examine
affective bonds and place attachment in urban settings, diagnose retail desertification and
the prospect of a “retail-less city” [10], complicate canonical narratives of suburbanization
and spatial assimilation, as shown by the Minneapolis–St. Paul case study of Southeast
Asian former refugees [11], and review ecological planning tools to reactivate vacant land,
foregrounding equity, resilience, and governance as cross-cutting agendas and method-
ological pluralism as a defining strength. For an up-to-date systematic account of this shift,
see the review article included in this Special Issue [12].

In addition, this collection amplifies comparative and policy-relevant insights through
a spatial economic analysis of manufacturing agglomerations around Cape Town Interna-
tional Airport that illuminates airport-linked industrial corridors [13]; a study of state-led
governance for community gardens in Shenzhen (“We Garden”) [14]; a network-analytic
identification and weighting of urban-resilience indicators [15]; and an assessment of the
non-linear relationships between urban density and per capita municipal spending in
the United States [16]—together extending the portfolio toward infrastructure economies,
green governance, risk analytics, and urban public finance.

Taken together, the contributions foreground equity, resilience, and governance as
cross-cutting agendas while advancing methodological pluralism—from systematic reviews
and case-comparative designs to network and visibility analytics—thereby providing a
multi-scalar lens on the contradictory trajectories of growth, shrinkage, and socio-spatial
recomposition in contemporary city-regions.

Building on this comparative portfolio, it is crucial to recognize that urbanization
unfolds unevenly across regions and countries; urbanization is not a homogeneous pro-
cess [17]. Local political–economic configurations, institutional arrangements, and socio-
ecological conditions generate distinctive models of transformation that demand situated
analysis [18]. Yet, alongside such specificity, comparative evidence indicates recurring
regularities: although every city bears particular historical, biophysical, and contextual
traits, many follow common laws of co-evolution, including a measurable homogeniza-
tion of urban form over time [19]. These tensions have intensified with the advent of
neoliberal globalization, which has generalized the capitalist city as the planet’s dominant
socio-spatial formation [20]. Addressing them requires analytical strategies that connect
macrostructural dynamics and micro-level practices, while theorizing and empirically
examining the intermediate—meso—contexts (policy regimes, governance arenas, and
spatial assemblages) through which they articulate [21].
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3. Political Economy, Justice, and Planning for Equitable Urban Futures

Extending this line of argument, capitalism has long operated as a driver of territorial
fragmentation and discontinuity: the growth of cities has been propelled to a significant
extent by capitalist logics that reorganize space through selective investment, marginalization,
and uneven development [22]. A generation of urban scholars—among them Neil Smith,
Bob Jessop, Jamie Peck, and Neil Brenner—foregrounded the specifically urban articulation
of these dynamics, variously labeled “urban neoliberalism” or “neoliberal urbanism,” as
a defining condition of the contemporary capitalist city [20]. In this configuration, cities
become strategic production platforms for the global economy, while functions of social
reproduction are progressively externalized or eroded; urban territories are converted into
test beds for entrepreneurial governance and circuits of rent extraction, intensifying the
commodification of the city and recoding gentrification as a scalar instrument of global
urban strategy [23]. Empirically, a contribution in this Special Issue demonstrates how retail
desertification differentially unfolds across urban economy circuits in Barcelona—comparing
a global strip (Passeig de Gràcia) with a local commercial strip (Sants–Creu Coberta)—and
identifies it as a major driver of economic and landscape change [10]. The cumulative result
is a pattern of urbanization marked by socio-ecological unsustainability and destructive
tendencies—outcomes that demand a re-centering of critical urban theory and a renewed
politics oriented to “cities for people, not for profit” [24]. Concretely, this Special Issue
advances that agenda through a review article that examines how degrowth principles can be
institutionalized via zoning—using Texas as a case to outline reforms that decouple planning
from growth imperatives and reorient ordinances toward equity and ecological protection [9].

Viewed at a planetary scale, territorial and social inequalities are repeatedly denounced
by normative agendas centered on the right to the city, urban justice, and sustainability. Yet
explaining their production requires an analytical lens that attends not only to circuits of
capital, global production networks, and state strategies, but also to social mobilizations and
struggles, the concrete textures of everyday life, and embedded social relations—including
gender and wage relations and the relation to nature [25]. From this vantage point, struggles
of inhabitation—through which residents craft everyday responses to climate change—unfold
through and against neoliberal deprivations, illuminating how claims to justice are articulated
in lived space and time [3].

Turning to the normative terrain, critical urban theory entails both the critique of
ideology and the critique of power, inequality, injustice, and exploitation—within and
among cities [26]. From this vantage point, a horizon of more socially just, solidaristic, and
democratic cities—set against the extension of privatopia—comes into view, with planning
practice oriented to the co-presence of residential and non-residential uses rather than
the rigid segregation that accompanied the proliferation of zoning [27]. Likewise, there
is no justification for urban policies that privilege the interests of functional elites within
neoliberalizing capitalism [28]. As recent critiques insist, the present urban landscape is
not the outgrowth of inevitable progress but the cumulative effect of political decisions that
prioritized private profit over social needs [29].

Over the subsequent decades, neoliberalization gradually but decisively reweighted
urban governance: individuals gained territory over the collective, and markets over states.
Privatization, (re)commodification, the deliberate ceding of policy arenas to market pro-
cesses, deregulation, and decentralization came to dominate national and urban politics,
under ideologies that prioritized individual choice and normalized virtually unlimited wealth
accumulation; the result was a contraction of social-democratic welfare objectives and the con-
solidation of more liberal regimes [30]. In this context, the spatial structure of the city does not
merely mirror social cleavages; it actively organizes and contributes to income inequality [31].
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The proliferation of what Yiftachel terms “gray space”—developments, enclaves, populations,
and transactions suspended between the “lightness” of legality/approval/safety and the
“darkness” of eviction/destruction/death—creates pseudo-permanent margins that exist
partially outside the gaze of state authorities and city plans [32]. As these dynamics sediment,
cities exhibit pronounced intra-urban inequalities just as much as we observe inequalities
between cities [31].

Given that most of the world’s population now resides in cities, contextualizing spatial
(in)justice requires anchoring it in the specific conditions of urban life and in the collec-
tive struggles to secure more equitable access to the social resources and advantages that
the city can provide [33]. Following Fainstein, an equitable distribution—primarily of
housing—constitutes the first criterion for assessing whether a city is just, complemented
by two secondary criteria: diversity, understood as openness to difference and the accom-
modation of culturally and economically varied neighborhoods; and democracy, measured
by the degree to which community demands are incorporated into government policy [34].
This normative benchmark unsettles the long-standing assumption that growth—defined
as the expansion of towns and cities in population, land area, and economic activity—is syn-
onymous with prosperity, a conflation historically entangled with the logics of sprawl [35].
In fiscal terms, evidence from this Special Issue indicates that higher population-weighted
density is associated with lower per capita municipal spending across several cost cate-
gories in U.S. cities—reinforcing the equity–efficiency case for compact urbanism [16].

From this perspective, the salient question is not whether cities grow, but how—and
for whom—they grow: whether investments and planning decisions enlarge the stock
of affordable housing, sustain difference, and translate situated claims into distributive
and procedural justice. Complementing this lens, a review article in this Special Issue
maps the multi-scalar links between place attachment, wellbeing, urban greenery, social
participation, migration, gender/age, and walkability, deriving implications for equitable
and healthy cities [36].

Operationalizing this normative horizon requires treating cities as complex, open-
ended systems whose very incompleteness is a condition of possibility for collective making
and remaking [37]. In this light, we consider urban planning a central instrument to
contest predatory and socially unjust neoliberal urbanization. Crucially, this orientation is
substantiated by a contribution in this Special Issue that examines an urban renaturalization
project in Pontevedra (Spain), integrating socio-demographic and spatial-justice factors
to relate residents’ perceptions and satisfaction to social cohesion and equity—thereby
offering empirical guidance for participatory, justice-oriented design [38].

Geography must be applied: we must recognize the limits of plans, yet we must
plan—the urban plan matters. At the same time, planning is not neutral; when teth-
ered to place branding and “growth machine” coalitions, spatial planning processes risk
reflecting a narrow set of interests rather than community needs, thereby reproducing
inequality [39]. As contributions within this Special Issue, a systematic review synthesizes
ecological planning tools for revitalizing urban vacant land and recommends stepwise,
hybrid approaches that integrate substance- and process-oriented instruments to support
equitable, resilient greening [40]; a study analyzes Shenzhen’s “We Garden” program
as a top–down governance approach that mobilizes nonprofit intermediaries to convert
idle public land into green space and institutionalizes public participation for environ-
mentally just urban management [14]; and an ANP-based assessment of urban resilience
in Sanandaj (Iran) shows how infrastructural systems, public institutional capacity, and
education emerge as influential levers while the most vulnerable zones are identified for
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targeted intervention—thus illustrating how indicator frameworks can anchor equitable,
resilience-oriented planning [15].

Translating these commitments into practice requires treating cities as complex, open-
ended systems whose very incompleteness constitutes a condition of possibility for col-
lective making and remaking [37]. In this light, we consider urban planning a central
instrument for contesting predatory and socially unjust neoliberal urbanization.

Advancing this agenda, what is required is a substantive realization of urban
sustainability—understood, in a global perspective, as the planning and management
of settlements within their social, economic, and environmental contexts so as to secure the
wellbeing of current populations without compromising the ability of future generations to
experience the same [41]. Moreover, recent interventions insist that the debate must shift
from generic sustainability toward climate urbanism, explicitly centering mitigation, adapta-
tion, and justice in the face of escalating climate risks—thereby aligning decarbonization
with distributive and procedural equity and retooling governance to prioritize vulnerability
reduction and collective capacities to act [42].

4. Conclusions and Future Research Directions

Social processes are fluid, whereas territory is too often treated as inert; yet urbanization
is, by definition, unfinished. Cities are better understood as ongoing formations—contingent,
experimental, and contradictory—rather than completed artifacts, a view consistent with the
claim that “the urban” is an incomplete and contingent process [43]. Taking incompletion
seriously implies recognizing that the geographies we inhabit remain open to reconfiguration
and that urban scholarship is correspondingly provisional and iterative.

In this spirit, understanding the cities we inhabit has never been more urgent. We
advocate a sustained dialog between Critical Urban Social Geography and City Science
that is empirically rigorous, theoretically reflexive, and publicly engaged. Such a program
entails “hopeful geographies” that proactively interrogate and address pressing urban
problems—housing conflict and eviction, surveillance and segregation, mental health and
homelessness, gentrification and touristification—treating these not as isolated pathologies
but as interdependent socio-spatial processes whose trajectories can be redirected through
collective action and democratic planning.

Situated within the inescapable context of the Anthropocene, the city must be reframed
as part of the solution rather than persist as the problem. Doing so requires strategic
optimism and a radical openness to new ideas, methodologies, and coalitions, anchored in
a critical spatial perspective that foregrounds justice as both principle and practice [33]. If
urbanization is necessarily incomplete, then so too is the horizon of urban possibility; the
task ahead is to convert that incompleteness into a capacity for equitable transformation.

Realizing this program demands more open forms of planning—arenas in which
citizens, planners, and even visitors co-experiment to co-produce a more liveable city [44].
It must be grounded in broad, transparent democratic consensus that departs from the
elitist and closed decision-making too often found in urban development [45]. Following
Lefebvre, the urban should be organized for its users—not for speculators, capitalist
developers, or the technocratic plans of experts [46]. Recentering human health and
wellbeing as the telos of planning [47], we advocate alternative, radically democratic, and
sustainable forms of urbanism [48]. This commitment is all the more urgent amid the rise
of “anti-woke” agendas in parts of the West—which contest the very vocabulary of justice
(where “woke” refers to awareness of, and concern with, racial and related social justice)
and risk undermining hard-won advances in inclusion and equity [49].
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Looking ahead, we propose a research agenda that bridges macrostructural transfor-
mation and everyday urban life through comparative, longitudinal, and experimentally
minded designs operating across macro–meso–micro scales. Future work should (i) con-
solidate a justice-centered climate urbanism by examining mitigation, adaptation, and
loss-and-damage through distributional, procedural, and recognitional metrics; (ii) de-
velop post-growth planning tools and evaluation frameworks that move beyond GDP
toward capabilities, wellbeing, and ecological thresholds; (iii) interrogate the governance
of critical infrastructures—logistics corridors and airports as well as green and social
infrastructures—and their uneven effects across neighborhoods and regions; (iv) track
the socio-spatial consequences of retail restructuring, platformization, and housing finan-
cialization, including displacement, surveillance, and the production of “gray spaces”;
and (v) advance co-produced, open-science methods—participatory modeling, civic data
observatories, causal and quasi-experimental evaluations, and auditable geospatial/AI
analytics—with replication across Global North/South contexts. By aligning Critical Urban
Social Geography and City Science around shared standards of rigor, transparency, and
public engagement, the community can convert the acknowledged incompleteness of the
urban into a generative capacity for equitable transformation, guiding planning institu-
tions toward interventions that are empirically validated, climatically responsible, and
democratically governed.
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Abstract: This study reviewed previous studies on place attachment and related factors in the urban
setting. Assessments were conducted on over one hundred peer-reviewed journal papers that met the
selection criteria. The results were divided into six categories. Place attachment can improve each of
the three dimensions of wellbeing. It can also mitigate the negative impacts of environmental stressors
on wellbeing. Furthermore, traditional gardens and local landscape characteristics contribute to
a stronger place attachment, depending on the degree to which they present local history and
culture. Green landscapes can also help immigrants feel more connected to their community and
place of origin. Social interaction has also been linked to the development of place attachment,
which is stronger in low-income/deprived neighborhoods. Furthermore, higher place attachment
promotes civic engagement and social trust. Place attachment also helps older people cope with aging
difficulties in their living environments. Finally, there is a mutually beneficial association between
place attachment and perceived neighborhood walkability, as well as a relationship between the scale
of the place and the level of attachment. The various research gaps recognized by this study could be
addressed in future studies to better understand the role of place attachment in creating sustainable
urban environments.

Keywords: place attachment; wellbeing; green landscapes; social interaction; walkability

1. Introduction

Place attachment, or people’s positive connection to a particular place [1], is an impor-
tant aspect of the human–environment relationship. It generally refers to the emotional
connection or relationship that exists between people and particular locations, and the
majority of studies see it as a strong and positive aspect [2]. However, it has a multi-
faceted, multidisciplinary, multidimensional, and multiparadigmatic nature [3]. Even
among trained scholars in environmental and social psychology, as well as psychologists
and humanistic geographers, terms like “unclear” [4], “definitional diversity” [5], “slow”,
“stuck”, and “little empirical progress” [3] are used to describe research on place attachment.
The most significant challenge for researchers in using the multidimensional concept of
place attachment is integrating different viewpoints and approaches [5].

According to Cole et al. [6] and Scannell and Gifford [5] (person–process–place (PPP)
model), place attachment includes three main dimensions: (1) a personal/cultural dimen-
sion focusing on who is attached and how places become significant through individual
experiences and collectively determined meanings; (2) a place dimension that emphasizes
what it is to which the person is attached, such as different physical (natural, built) and
social (opportunities for interaction) features of the place; and (3) a psychological process
dimension that emphasizes how the attachment comprises specific behaviors (like staying
close to a place), affective bonds (like pride, love), and cognitions (like knowledge, memo-
ries). While the tripartite framework identifies important factors in the attachment process,
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the importance of these factors varies depending on the scale and type of the environment.
For instance, studies of recreational areas in city neighborhoods include significantly varied
characteristics (e.g., [7]). As a result, factors that are important in one kind of context might
not be in another. Stated differently, Turton [8] argues that predictors cannot be seen as
generally significant to the attachment process. Consequently, it is recommended that place
attachment be contextualized rather than considered as a universal phenomenon [8].

According to studies on place attachment’s contributing factors, place attachment has
been shown to improve subjective, psychological, and social wellbeing [9,10]. Furthermore,
green and natural spaces play an important role in strengthening place attachment. Urban
parks also have considerable effects on people’s wellbeing and quality of life. Exposure to
nature increases an individual’s cognitive capacity, but only when nature is consistent with
a salient identity [11]. According to Liu [12], landscapes that are distinctive and have signifi-
cant local features help people feel more connected to their place. Local landscapes can help
promote an individual’s self-identity and dependence [13]. Furthermore, nature usually has
better restorative outcomes than built environments [14,15]. The created environment that
serves as a setting for human activities is referred to as the “built environment”. Studies
have shown that stress can be alleviated by (re)connecting people with nature and green
spaces (e.g., Stigsdotter, [16]). One proposed mechanism for restorative environments,
as conceptualized under Stress Reduction Theory, asserts that contact with restorative
environments can help people block out pessimistic thoughts and ruminations, arouse
positive appraisals, improve moods, and reduce stress [17,18]. According to Attention
Restoration Theory [19,20], environments with four specific psychological characteristics
are more likely to attract people’s involuntary attention, potentially reducing stress and
restoring mental capacity. This theory has primarily focused on the bottom-up, perceptual
properties of restorative environments. This mental restoration has been connected to
urban green areas and is one of the indicators of both mental health and wellbeing [17].

The social arena is the next component of place that contributes to place attach-
ment [21]. Studies have shown that social settings may affect one’s sense of wellbeing and
perceived restoration in addition to relationships with nature [22]. Furthermore, given
that immigrants and refugees experience a kind of discontinuity between their place of
origin and their place of destination, the physical and social features of their new location
may contribute to their increased place attachment and improved quality of life there [23].
This may also enhance their wellbeing as well [24]. As a result, the relationships between
place attachment and these groups of people require particular attention. Furthermore, a
person’s place attachment varies according to their individual and/or group characteristics.
For example, previous studies have examined the relationship between place attachment
and associated characteristics in a variety of age groups, including older adults, adolescents,
and children [25].

Finally, perceived neighborhood walkability is one of the environmental factors affect-
ing the formation of a place attachment [15]. Walkability is the extent to which the built
environment is friendly to people who walk, which benefits the health of residents and
increases the livability of cities [26]. Stronger place attachment may be associated with a
positive view of the built environment in one’s neighborhood, which in turn makes one
more likely to walk and engage in other physical activities [27]. Neighborhood walkability
may therefore be another factor associated with place attachment.

Based on the above-described relationships, this study reviews the relationships
between place attachment and related factors in the urban setting. The methodology is
explained in Section 2, and the findings are presented in Section 3 in six subsections. The
findings are summarized and discussed in the next section, and the conclusion section
highlights the most important findings in addition to presenting the key research gaps for
future studies.
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2. Literature Review Methods

We systematically searched English language journals in databases including the Web
of Science Core Collection, PubMed, Avery, the Environment Index, Medline, and Academic
Search Complete. In addition, only articles from peer-reviewed journals were selected.
This study only reviewed articles between 1995 and 2023. According to the introduction, a
combination of the keywords including “place attachment”, “wellbeing”, “green spaces”,
“social environment”, “immigrants”, “refugees”, “age groups”, and “walkability” was used.
Then, we excluded papers that did not directly address our main topic (place attachment),
such as those that dealt with relevant concepts such as place identity, sense of place, and
place dependency. The following exclusion criteria were also applied: the articles had to be
written in English, non-peer reviewed, published before 1995, or only discussing theory
instead of practical application.

To analyze the selected articles (108 remaining articles), summaries of each article
were recorded, including the author, year, study objectives, methodology, sample, location,
independent and dependent variables, and a summary of the statistical results regarding
the significant and non-significant variables. Particular attention was paid to the validity
and reliability of the data collection tools. Respecting the studies that used quantitative
methods, regardless of the degree of correlation, attributes with positive and negative
values across the selected studies were combined and marked with an asterisk (*). Three
main types of associations, including “No association”, “Positive significant association”,
and “Negative significant association”, were categorized through different codes. For
instance, (+) was used for positive association, and (−) was used for negative association.
The moderation effects were excluded from the association calculation. We also disregarded
other kinds of data and conclusions that had nothing to do with the relationships between
place attachment and its contributing factors. However, the control variables from each
article were also extracted because of the potential importance of confounders or additional
factors that could have affected the study’s results.

The six subsections that organized the Results section were “Place attachment and
wellbeing”, “Place attachment and urban greenery”, “Place attachment and cultural/social
aspects”, which includes a subsection named “Place attachment and participation”, “Place
attachment and immigration/refugees”, “Place attachments and gender/age”, and finally
“Place attachment and walkability”. These categories were based on the primary factors
related to place attachment that were addressed in the Introduction and used as keywords
to find the articles.

3. Results

3.1. Place Attachment and Wellbeing

The main idea of wellbeing refers to global life satisfaction [28]. Wellbeing is consid-
ered an umbrella concept in positive psychology theories that include two main categories
of hedonic and eudaimonic aspects. Hedonic wellbeing mostly refers to feelings like living a
good or happy life, and eudaimonic wellbeing is about life purposes and being fulfilled [29].
Place attachment can enhance all three of the dimensions of people’s wellbeing, which
are generally defined within a place: subjective wellbeing (positive emotions and satisfac-
tion) [28]; psychological wellbeing (growth, environmental mastery, positive relationships
with others, and self-acceptance) [30]; and social wellbeing (social coherence, acceptance,
actualization, integration, and actualization) [31]. Consequently, people can form signifi-
cant connections with their surroundings through meaningful sociopsychological activities,
and this type of place attachment enhances people’s wellbeing [32]. The significant role of
place attachment in improving quality of life [33] contributes to better physical and mental
health, better social relationships, and more pro-environmental behavior [34].

Place attachment is positively correlated with health not only at the residential level
but also at the community level. Having positive feelings (e.g., satisfaction) and expressing
a sense of connectedness (e.g., involvement) with physical surroundings are regarded
as key indicators of place attachment; however, the degrees of both may vary between
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individuals in different contexts [35]. Subjective wellbeing is positively correlated with
social justice and community attachment, as demonstrated by Wang et al.’s [35] research.
The study by Rajala and Sorice [36] reveals several relationships between US owners’ sense
of place—acquired through private land ownership—and their wellbeing, since it provides
them access to resources, security, and even improved physical health from being outside.
This study examined the relationship between community environmental perception and
physical wellbeing in addition to hedonic and eudaimonic factors. Berg [37] conducted
follow-up interviews with the same respondents about seventeen years after they had
moved to rural areas in search of a better life. The purpose of the interviews was to examine
the respondents’ unique sources of attachment and how it affected their overall health. This
study defines place attachment as a sub-dimension of wellbeing that is formed by “Social
relations, Materialities, the Past and memories, and Emotions and affects”. In addition,
different aspects of place attachment and wellbeing do overlap with each other, while
there is a direct two-way relationship between place attachment and wellbeing, in which
improvement in one significantly enhances the other.

According to a study by Wiles et al. [38] in New Zealand, ones who did not express
an affect toward their homes have had worse health outcomes, and this relationship is
stronger among Indigenous communities. Similarly, Maricchiolo et al. [39] studied the
relationship between different components of place attachment and wellbeing in a local
Italian community by applying the “Satisfaction with Life Scale” of Diener et al. [40],
“Place Attachment to the Hometown Scale” of Scopelliti and Tiberio [41], and “Local Social
Identity Scale” of Paolini et al. [42]. The results of this study showed that both social
identity and place identity—as sub-dimensions of place attachment—positively correlate
with life satisfaction and wellbeing.

In older adults, place attachment is more influenced by the subjective dimensions of
wellbeing than by the objective dimensions [38]. According to Lager et al. [43], place attach-
ment fosters and/or develops a “sense of autonomy, control, confidence, and identity” in
older people, which improves their overall wellbeing. A study by Sawada and Toyosato [44]
in Japan, which used Pearson’s correlation test to measure place attachment and economic
status, demonstrates the important role that place attachment plays in lessening the detri-
mental effects of low economic status on elderly people’s wellbeing. Accordingly, to
mitigate the effects of low wellbeing, the contribution of place attachment in providing
emotional support, self-esteem, and mutual respect is to be noted particularly. Then, social
interactions—through different activities in the neighborhood— significantly increase place
attachment and positively improve the wellbeing of low-income groups. Moreover, as
discovered by Yuan and Wu [45], the relationship between environmental stressors and
wellbeing is mediated by place attachment and leisure activities. It demonstrates that a
reduction in outdoor activity, which results from a decrease in place attachment, negatively
affects the wellbeing of people, particularly older individuals. They used the scale of
Lachowycz and Jones [46] to assess outdoor leisure behavior and social interaction in green
zones, the scale of Ryan [47] to measure place attachment, the PERMA model scale of Selig-
man [48] to measure wellbeing, and the scale of Honold et al. [49] to measure environmental
stressors [45]. Finally, the place attachment that older adults have to their neighborhoods
can provide them with a feeling of security, which enhances their wellbeing [50].

3.2. Place Attachment and Urban Greenery

Ratcliffe and Korpela [51] investigated place attachment in preferred places by examin-
ing the features of these locations—selected by the participants—all of which were natural
areas in Finland and presented their real-life experiences. The results of this internet-
based survey approach showed that a place’s capacity for restoration can be enhanced by
a person’s attachment to it. Cheung and Hui (2018) [52] showed that cultural bonding
with greenery heritage makes people more sensitive and responsible about nature—as
a collective memory—and promotes environmental awareness in the local community
in Hong Kong. This study was based on a quantitative survey measuring the levels of
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residents’ place attachment, perception of forest heritage, and environmental attitudes.
Bazrafshan et al. (2021) [53] investigated the most effective types of urban green spaces
that may contribute to enhancing attachment through place dependency. They proposed
that because traditional gardens and historic parks have a shared history and memory,
they are more important than contemporary parks [53]. Pedestrian accessibility, pedestrian
connectivity with surroundings, and satisfaction with children’s playgrounds are three key
variables that Yang et al. [54] identified through their quantitative survey in Australia using
Pearson correlation and later Hierarchical Multiple Regression analysis as contributing
factors to place attachment in urban parks. Liu et al. (2021) [13] found that the presence
of local landscape features enhances place attachment and the restorative perception of
urban green spaces. Put another way, compared to other landscape types, people tend
to have a higher sense of place attachment to their native urban parks. Accordingly, the
results of the Pearson correlation analysis showed a positive and significant contribution of
a “higher level of local landscape characteristics, place dependent, and place identity” to
“greater perceived restorativeness” of green spaces [13]. For instance, using local landscape
elements in designing urban green spaces increases their restorative capacity and results in
stronger place attachment. Ratcliffe and Korpela [51] used a quantitative method to investi-
gate the mediating effect of place attachment in Finland while examining the restorative
potential of places and people’s memories. They found that place memory—through place
identity—contributes to restorative perceptions of a place.

Menatti et al. [55] investigated the role of place attachment and place identification in
landscape preference in a different study. They found that people value and prefer local
natural landscapes over non-local natural landscapes when it comes to their potential for
restorative capacities. Nevertheless, they concluded that place attachment had a more
significant effect on restorativeness, and that these studies should also take cultural values
into account. According to the studies of Liu et al. (2021) [13], the incorporation of local
natural elements into urban landscape design contributes to significantly increasing the
sense of place attachment, since familiarity with the environment is the key to maximizing
its restorative effects. Applying a quantitative method, the Place Attachment Scale and
Perceived Restorativeness Scale were used in this study, carried out in China. Similarly, Kil
et al. [56] studied the health outcomes of forest therapy—slow, mindful walking in nature—
among people with different levels of place attachment in South Korea. Considering the
characteristics of the participants, and measuring place attachment through item factors
related to place dependence and place identity, the researchers investigated the preferences
of the visitors regarding their recreational experiences as well as the improvements in their
wellbeing in this quantitative survey. According to their study, those with a higher sense
of place attachment were mostly non-locals with more frequency in visiting and more
participation in natural-water and land-based restorative activities.

Supporting the urban landscape, pre-urban greenery zones around the cities are
considered an important part of the ecosystem, and positive perception of the local people
contributes to the sense of attachment that leads to the preservation of such a heritage [52].
Studying three types of natural, artificial, and artificial-natural features in the landscape
and their relationship with emotional attachment in an urban park in China, Zhang [57]
measured physiological signals—such as heart rate, eye movements, and skin conductance—
by analyzing multimodal data and concluded that natural feature—particularly wild plants
compared to designed ones—resulted in higher levels of attachment. However, regarding
the artificial features, their contribution to place identification is associated with the degree
to which they present local history and culture. Highlighting the contribution of place
attachment to place meaning in an Australian natural park, Wynveen et al. [58] explored the
potential relationships with a qualitative method and later measured them quantitatively.
They concluded that people with different levels of attachment to the place expressed the
identity and meaning of the place within distinct forms. Put another way, the importance
of a particular set of meanings in a certain place to the users depends on their level of
attachment to it. Colley and Craig [59] conducted a similar study and examined place
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attachment between original wildscapes and designed or managed landscapes. They found
that both types of greenspaces contribute to place attachment in Scotland, and their findings
indicate no relationship between people’s actual perceptions of place attachment and their
childhood memories of particular types of greenspaces. Higher degrees of place attachment
are also correlated with “frequency of visits” and “walking distance” from home, according
to Colley and Craig [59].

Furthermore, it is emphasized that quantity and quality of greenery have a direct im-
pact on wellbeing. The benefits of being linked to nature have been demonstrated for both
physical and psychological health, and it is recognized as a major contributor to the well-
being of individuals from diverse sociocultural backgrounds. Thus, wellbeing appeared
as another aspect in the studies that examined the relationship between greenspaces and
place attachment. For example, place attachment is considered to function as a mediator in
the significant relationship between wellbeing and nature connectedness [60]. According
to Han et al. [50], place attachment, social capital, and greenness are all strongly correlated
with wellbeing. However, this relationship is more significant among older adults due to
their higher levels of place attachment. In their empirical study, Basu et al. [60] measured
place attachment as a multidimensional concept by applying the Reymond et al. model [61].
They studied the mediating role of place attachment between nature connectedness and
wellbeing in Japan. They used two scales: “The Connectedness to Nature Scale (Mayer
and Frantz 2004)” [62] for measuring the affective, experiential connection of an individ-
ual to nature, and the scale of “Love and Care for Nature [63]” to analyze the intrinsic
value of nature and individual sense of responsibility to protect it within a qualitative
design [60]. They found that place attachment accounts for 30% of the total effect of nature
connectedness on the wellbeing of the studied population [60]. Bazrafshan et al. [64] veri-
fied the important role of place attachment in promoting wellbeing and mitigating stress
by examining quantifiable physiological emotions. Accordingly, being familiar with the
cultural background of the park and having more attachment to it contributes to feeling
more relaxed even in the case of non-native visitors.

3.3. Place Attachment and Cultural/Social Aspects

Chishima et al. [65] used surveys and interviews with 1068 respondents to examine
how place attachment and participation differed in traditional and modern communities in
Japan. They found a significant relationship between individual values and their preferred
environmental characteristics. People with traditional values showed higher levels of place
attachment to rural areas, whereas those who valued modernization showed higher levels
of place attachment in urban areas. According to a study by Azevedo et al. [66] in Portugal,
“Self-efficacy, Perceived happiness, and Active citizenship behavior” -as the attributes of
quality of life- are significantly correlated with place attachment when taking social factors
into account. They suggest that two relevant indicators of place attachment are “social
identification” and “satisfaction” with one’s current residence. However, this study detects
the negative impact of economic dependency on place attachment when a place does not
provide stable economic development for the residents.

According to Kamalipour et al. [67], who investigated place attachment and its associ-
ated factors in a residential complex in Iran, long-term residents as well as homeowners
do experience higher levels of neighborhood attachment, and factors including fear of
crime, cultural tensions, and less social cohesion negatively affect place attachment [67].
In the United States, Luo et al. [68] investigated how people perceive place attachment
differently in urban and rural settings, both at the neighborhood and city level. They
used a quantitative method to measure the factors of belonging, happiness, membership,
and pleasure. Accordingly, they found that social ties as well as their distribution play
a significant role in developing place attachment. In a quantitative survey, Lu et al. [69]
investigated place attachment in China’s gated neighborhoods. Their study suggests that a
sense of place attachment to one’s community is correlated with inhabitants’ involvement
in social events held there. According to Chang et al. [21], in a study conducted in China,
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neighborhood quality—both physical and social—contributes more to place attachment
than housing conditions. This research, which uses a quantitative approach, supports the
existence of a more complex interaction between social aspects of the environment and
place attachment. Accordingly, more social ties in the neighborhood contribute to place
dependence, place identity, and the development of place attachment. In a related study,
Shamsuddin and Ujang [70] used surveys and interviews in Malaysia to investigate the role
that place attachment plays in defining place identity and meaning. Given the significance
of shopping streets for people’s cultural and economic lives in this region, it becomes
apparent that these streets have great meaning for long-term users who have strong at-
tachments to their new location because of personal and shared meanings. According to
Shamsuddin and Ujang [70], a person’s functional, emotional, and social attachment to a
place develops as a result of several factors, such as the duration of engagement, familiarity,
and economic dependence on the area. Such a place attachment would be linked to more
profound meanings that establish a sense of place.

In addition, Reese et al. [71] conducted an online survey in Germany to evaluate the
differences in attachment to their favorite places after imagining the loss of certain physical
or social characteristics of those places. They found that there is a significant decrease in the
level of place attachment even in this imaginative process. According to this study, social
aspects, including community (festivals, social networks, etc.), family and friends, and
mentality (welcoming, kind, and open-minded) were all imagined to be lost. The physical
features included architectural and urban elements of the place. Accordingly, the loss of
social features can affect and reduce the place attachment much more than the loss of the
physical features in the same place. Additionally, Pei [72] found that place attachment
has a moderating effect on pro-environmental behaviors like recycling household waste,
and neighborhood ties are considered a positive motivation for community-level actions
toward the environment.

Furthermore, Weijs-Perrée et al. [73] identified satisfaction with social life as an im-
portant indicator of wellbeing among neighborhood residents in the Netherlands. In this
quantitative path analysis study, the relationship between independent variables (personal
and neighborhood characteristics) and dependent variables (place attachment, social net-
work, and social satisfaction) was measured to understand the direct and indirect effects of
the above-mentioned variables on overall social satisfaction in the neighborhood. The find-
ings show that while relationships with family and friends might have greater significance
than social interactions with neighbors, there is a direct and positive correlation between
the two and wellbeing as well as satisfaction.

Added to that, Lomas et al. [74] have emphasized people–place relationships within
three themes: “Feelings of control”, “Social and community relations”, and “Understand-
ings and definitions of place”, while examining the consequences of a regeneration project
in the UK using an interpretative study. Their study shows that the removal of social
spaces—as one of the sources of place attachment—results in mental health reduction and
negatively affects wellbeing. According to a statistical investigation, using the neighbor-
hood attachment and perceived environmental quality indices demonstrates how these
indices have significantly improved the psychometric qualities of Rome’s citizens [75]. In
other research, Albers et al. [32] confirm Self Determination Theory as a useful framework
to study different aspects of the creation and development of place bonding that signifi-
cantly contributes to the wellbeing of the community, especially for those who are at risk of
mental illnesses. Also, Marcheschi et al. [76] confirmed the contribution of place attach-
ment to health outcomes among people with mental illness using the Human–Environment
Interaction Model [77]. According to this study, a combination of place attachment with
perceived social and environmental quality positively impacts people’s quality of life. The
degrees of place attachment may vary from a sense of belonging to a place to a sense of
identification with it, and as a multifaceted theme that depends on time, it is defined within
human–environment interactions. Furthermore, Hatori et al. [78] implemented quantitative
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research to explore place attachment among rural and urban residents in Japan. They found
that residents in areas with population decline have lower attachment to the place.

Furthermore, Collins [79] conducted a qualitative study that involved conducting
interviews and creating cognitive maps, ending in the coding of various aspects of cultural
assets and a corresponding usage frequency. The study identified the public spaces in Los
Angeles, California, where forty-three different ethnic residents felt attached. Accordingly,
places of everyday life—like supermarkets, restaurants, etc.—are considered as cultural
assets by different groups and associated with the sense of attachment that result in social
cohesion and collective action. In addition, the manifestation of place identity—cultural
events, festivals, etc.—contributes to place attachment among different people. More
importantly, in multiethnic urban areas, monolithic interpretation of cultural identity in
neighborhoods is to be avoided to attract more economic investment from distinct groups.

Finally, public green areas foster a sense of belonging, satisfaction, and interaction
among community members, which in turn contributes to neighborhood attachment.
Comstock et al. [80] measured gardening participation among American respondents with
a statistical analysis of questions on walkability, social cohesion, place attachment, fear
of crime, and incivilities. Consequently, in addition to the length of residency, higher
levels of place attachment are associated with higher perceptions of safety and collective
efficacy. Additionally, since gardening requires active neighbor interactions, both informally
and formally, gardening activities in backyards and neighbor’s areas positively correlate
with place attachment. Finally, Lo and Jim [81] investigated the relationship between the
presence of the natural-cultural element of “stonewall trees” and community attachment in
Hong Kong. They found that deep engagement with the local community increased the
desire to preserve the walls and associated trees.

Place Attachment and Participation

Given the multifaceted nature of the relationship between place attachment and
participation, it is important to examine the influences of citizens’ place attachment on
their civic engagement in addition to their “participation experience” and “aspiration
to participate” [21]. As such, consideration should be given to both the citizens’ past
involvement and their motivations for potential future involvement. According to Stefaniak
et al. [82], learning about the history of the area contributes to a higher sense of attachment
to the place and more civic engagement of the residents. This approach helps to increase
social trust among people, which results in their wellbeing. The study was implemented
in Poland, and they measured the degree of sense of attachment among young adults
both before and after learning about local history to analyze its contribution to their
engagement in community activities. Approximately 1500 participants took part in this
survey; most respondents (89%) stated that, because of their unique social background,
they had not engaged in any civic activities or belonged to any civic organization. This
quantitative survey used a “social trust scale”, “civic engagement scale”, and “place
attachment scale” to measure the changes in pre- and post-test levels of participation and
interest in civic engagement among students. The findings demonstrated that greater
place attachment raises social trust and civic involvement. Likewise, the results of the
quantitative survey of 1273 respondents in the Chinese city of Guangzhou by Chang
et al. [21] confirm that having a higher sense of place attachment would lead to more
engagement in neighborhood activities, which directly contributes to quality of life as
well as the development of their environment. Using a survey questionnaire, Shaykh-
Baygloo [83] investigated the association between place attachment and engagement in a
newly constructed town in Iran. She found that a higher sense of attachment positively
impacts the degree of civic engagement as well as place loyalty, especially among adult
residents compared to teenagers. In the case of recently constructed towns, issues that
impact the degree of place attachment among inhabitants include the absence of a local
history, culture, and interesting events in addition to inadequate employment opportunities
and service provisions [83].
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Using information from 1285 respondents in a quantitative survey conducted in
China, Pei [72] examined the relationship between participation in pro-environmental
behaviors and place-related sociopsychological variables like neighborhood attachment.
“Waste recycling intentions” and “neighborhood ties” were the dependent and independent
variables in this study. The findings indicate that residents who have closer ties to the
community take part in recycling programs at a higher rate than others. In another study,
Irani et al. [84] examined the impact of place attachment on civic activities such as social
engagement and pro-environmental behavior. The study was based on 240 questionnaires
measuring variables of place attachment (place identity, place dependence, emotional
attachment, and social attachment) and pro-environmental behaviors (household behavior,
information seeking, and transportation). The results show the positive effect of place
attachment as well as civic engagement on pro-environmental behaviors. Accordingly, civic
participation functions as a mediator in the relationship between place attachment and pro-
environmental behaviors. Also, it is found that social attachment is a significant variable
regarding place attachment, which motivates people to be engaged in civic activities.
Such engagement involves a higher sense of responsibility toward the environment and
participating in different social activities to make decisions and solve problems that result
in a sense of trust among residents.

3.4. Place Attachment and Immigration/Refugees

Signs of continuity, such as the presence of familiar features in the new environment,
are linked to immigrants’ growing sense of attachment to it. This process helps create strong
bonds with the place and contributes to their integration [32]. Trąbka [23] used a qualitative
research design that involved sixty interviews in London and Oslo to examine the dynamic
attachment process among Polish migrants in their new environment. It confirms the
coexistence of different aspects of place attachment—including place dependence, place
discovered, place identity, and place inherited—and concludes that the adaptation to a
new setting is considered a gradual process. The complex relationship between place
attachment and spatial mobility is an outcome of socioeconomic variables. For instance,
when it comes to adjusting to their new environment, highly trained professionals and
lower-status migrants differ significantly. Investigating the important places in both the
original and residence country for the migrants as well as their reason for migration and
their pre- and post-migration life history, Trąbka [23] found that some migrants may not
develop all dimensions of place attachment and only have experienced place dependence
in their new setting.

When it comes to immigrants, the nature of place attachment and the direction of
future related research might change from the existing literature due to the recent high
tendencies in several mobilizations in one’s life [43]. This is while the nature of the belong-
ing also changes over time [43]. Studying local initiatives among former refugees from
Myanmar in New Zealand, Kale [24] suggests that place attachment can offer an alternative
approach to health and wellbeing based on the everyday multisensory environments of
refugees on feelings of safety and happiness. Accordingly, being familiarized with the
environment can build place attachment and reduce stress and anxiety while enhancing
feelings of safety, autonomy, and belonging.

Kale [24] highlighted the importance of place attachment in the destination setting
for refugees in reducing the negative impacts of sense of loss, grief, and disorientation
that could affect their wellbeing. This study was based on an analysis of the interviews as
well as the paintings drawn by the respondents—female former refugees from Myanmar
in New Zealand—representing the places to which they feel attached. According to
this study, “connecting to the land and putting down roots” as a form of environmental
therapy promotes meaningful relationships with places and enhances place attachment.
Furthermore, gardening and planting foster a sense of ownership and place attachment by
showing care and responsibility [24].
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In another study, Szaboova et al. [85] examined how the subjective wellbeing of
migrants in their destination is shaped by core aspects of social and environmental risks
and insecurity, place attachment, and aspirations using 2641 immigrants in Ghana, India,
and Bangladesh through a quantitative survey. As they state, the subjective wellbeing
of international migrants is highly correlated with their deep social integration in the
community. They found that, on average, an increase of one standard deviation in the place
attachment scale is associated with a 20 percentage point higher probability of reporting
being very happy at the destination as one of the indicators of subjective wellbeing. They
concluded that despite some general risks—including discrimination, fear of crime, and
housing insecurity—that low-skilled immigrants may experience in their new place, the
feeling of belonging to the new place is considered a determining factor that is more
important than subjective wellbeing for mobile people. In this regard, achieving certain
goals related to the migration purpose may contribute to reducing the effects of the possible
negative risks. These factors are considered when regarding the aspirations associated with
creating and developing an attachment to the new place.

According to a study by Bazrafshan et al. [53], place dependency—the capacity of an
urban environment to provide an environment that gives more than basic amenities—is
linked to a higher sense of attachment and may even result in place identity, particularly
for bicultural immigrants. As a result, this study emphasizes the function of memory as
a place attachment catalyst that reduces the consequences of disruption by associating
certain similar current urban landscape characteristics with those of the place of origin.
In addition, Rishbeth and Powell [86] have highlighted the role of green landscapes in
providing a sense of place attachment among migrants by connecting with the memories
of their different life stages. The study also demonstrates that the creation of a sense of
place attachment among immigrants is facilitated by a sense of continuity as well as the
“personal fit” that occurs in the open spaces through various family activities.

Furthermore, studying the association between place attachment and wellbeing,
Bazrafshan et al. [64] investigated the relationship between familiarity with landscape
features and the physiological reactions of immigrants in Switzerland through an audio-
visual simulation. Additionally, the reactions of both immigrants and local respondents
toward native and non-native garden environments were analyzed using a comparative
method. The result of this study showed that place attachment to urban parks significantly
increases the capacity for stress reduction and improves recreational quality for visitors. In
addition, using multicultural landscape features enables immigrants to create more effi-
cient bonds with them and accelerates the attachment process. In this regard, respondents
showed a more relaxed reaction to the landscape of their own—origin—culture compared
to an unfamiliar environment.

Peters et al. [87] used interviews, a qualitative method, to study how natural environ-
ments affect immigrants’ place attachment in four countries. Seventy research participants’
interpretations of place, the natural environment, and their social interactions within it
were analyzed using a symbolic interaction technique. The study highlights three main
concepts concerning place attachment in natural environments for immigrants. These
concepts are “History”, referring to their connections to and memories of favorite places
in the origin country, “Place”, referring to their evaluation of the natural environments,
and “People”, which refers to their social interactions in such places. The results of this
study support the dynamic process of place attachment with natural settings that occurs
gradually and is influenced by several factors in immigrants’ lives, such as employment,
family, income, and housing. Considered a cross-national study, this research shows that
immigrants gradually develop a sense of attachment to their new place of residence and
create emotional bonds with their surrounding natural environments through holding
memorable events—birthdays or graduation celebrations of their children—as well as
establishing social interactions with the host community.

Furthermore, Glorius et al. [88] used a mixed-method study (which included surveys
and questionnaires) on place attachment for refugees and the value of social interaction with
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German citizens to demonstrate that various social events and gatherings help newcomers
integrate more successfully. Additionally, it has been demonstrated that the positive effects
of social integration on refugees’ wellbeing and place attachment will ultimately benefit
and strengthen the community as a whole. In another study, Lager et al. (2012) [43] found
that cohousing is regarded as a successful experience that results in the wellbeing of older
immigrants by extending the environment and developing a sense of attachment in the
Netherlands. It also explores the association of social networks and ethnic identity among
such groups and their wellbeing in cohousing residences. The photo-voice approach was
used in this study, where participants took pictures of objects or situations that represented
their feeling of place and wellbeing. They could also subsequently clarify their perceptions
in the interviews. Accordingly, cohousing was regarded as a living style that resulted
in feeling attached to a place by such people while maintaining their independence and
cultural identity. Stated differently, older migrants would be able to feel culturally grounded
and attached by having social support from like-minded people, contributing directly to
their wellbeing [43].

Liu et al. [89] investigated the degree of sense of attachment among immigrants,
considering their feelings in different neighborhoods in a city in China. Accordingly, the
findings show that the reason for the low sense of belonging to certain neighborhoods is
related to the capacity of the environment for social integration. Stated differently, “living
in uncertainty, not being involved in the formal urban economy, and poor neighborhood
environment” result in a lower sense of attachment to their neighborhoods. This is a
mixed-method study that includes questionnaires, interviews, and site visits to measure
the city-level sense of belonging, which is mainly based on the economic relations and
social networks beyond their neighborhood in an environment with a high immigrant
population. The results of this study indicate that, in addition to the living environment,
quality of housing has a direct impact on the sense of belonging for immigrants from
various socioeconomic backgrounds. Age also demonstrates a substantial association with
sense of belonging, with middle-aged groups presenting higher attachment compared
to the elderly, regardless of gender and marital status. Furthermore, there is an obvious
difference between immigrants from rural and urban areas, with those from urban areas
showing a notably greater sense of attachment.

A study by Wu et al. [90] found that immigrants’ tendencies to engage in civic activities
and build social capital in their areas in China are positively impacted by place attachment,
and they are less motivated to engage in these kinds of activities since they feel less attached
to the neighborhood than natives do. This concern relates to their plans, both present and
future, to participate in and spend time in local activities. It should be highlighted that the
strength of the correlation between place attachment and civic engagement varies among
countries, which is why these correlations are quite context-dependent [90]. Finally, Glorius
et al. [88] investigated the critical function of the number of interactions between natives
and immigrants as an indicator in Germany’s rural areas. They examined expectations,
perceptions, and experiences of immigrants in small rural neighborhoods to measure their
effects on the degree of place attachment. They found that the process of forming ties
with the new location and the immigrants’ wellbeing are positively impacted by the host
community’s openness and welcome, even if it is only shown by a small portion of the
local population. This issue especially is highlighted in communities with fewer numbers
of immigrants—to develop their internal connections—and consequently, the main source
of their social support is native people.

3.5. Place Attachments and Gender/Age

Lewicka [91] examined the factors that contribute to place attachment in three major
Polish cities. According to their findings, while education, gender, and family size were
not associated with the degree of place attachment, other predictors, including residence
duration, age, and ownership status, did play a role in that. A quantitative approach
has been used by Casakin et al. [92] to investigate place attachment at the neighborhood
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level. They found that despite the contribution of one’s satisfaction with place attachment
in the neighborhood, it is not related to personal dimensions, including gender, religion,
and length of residency. However, according to Kamalipour et al. [67], women showed
higher levels of place attachment to their environment. In another study, it was found that
gender matters, since female residents felt more attached to their homes, whereas male
residents are typically less socially conscious and more economically dependent [66]. Fur-
thermore, a range of age groups—particularly teenagers and older adults—were the subject
of numerous studies on place attachment. Shabak et al. [25] investigated the perception
of an accessible natural environment, using a visual method based on storytelling so the
respondents could express their feelings about bonding with the place. They found a strong
correlation between the degree of place attachment and the availability of natural features
in the gated communities. Children, however, have different preferences for natural envi-
ronments than adults; instead, they seek areas that enable them to play freely and creatively.
Alcindor et al. [93] examined age variations in place attachment in Portugal and discovered
that older generations had more ties to the historic location than did teenagers. In Italy,
Bartolo et al. [94] investigated the benefits of place attachment on the pro-environmental
behaviors of teenagers and the mediating role it plays in those activities. Similarly, Pretty
et al. [95] investigated the sense of place among adults and adolescents in Australia, con-
sidering the age of residents in their attitudes and behaviors toward their small town and
rural environment. Their study demonstrates that adults’ feelings of place-based belonging
encompass both behavioral and emotional commitment, but teenagers’ senses of place-
based belonging are mostly based on their perceptions of the facilities and opportunities
available to them. Concerning children, Shabak et al. [25] investigated the contribution of
natural features and facilities to developing a sense of attachment among children in the
residential common open spaces in high-rise buildings. They found that cultural elements,
in addition to natural features, contribute to the formation and development of children’s
sense of identity. Additionally, promoting pro-environmental behavior is considered a tool
to increase both place attachment and wellbeing among adolescents [94].

Furthermore, place attachment is an important predictor of the social wellbeing of
older adults. It is to be considered not only at the residential level but also at the neigh-
borhood scale [96]. This qualitative study in Spain confirms that there are strong relations
between home and neighborhood attachment, and in the case of older adults, this linkage is
highlighted due to their perception of social contacts as well as place dependence. Accord-
ingly, aging in a familiar environment results in a feeling of belonging and security that is
considered a source of support for older adults. In this regard, it is suggested that participat-
ing in a neighborhood’s cultural and religious events is associated with improving a sense
of place attachment. Wiles et al. [38] highlighted the importance of community attachment
for older adults. Their study showed that there is a strong relationship between place
attachment and the health conditions of the elderly in New Zealand. Similarly, Yuan and
Wu [45] investigated the association between middle-aged and older individuals’ wellbeing
and place attachment, as well as leisure outdoor activities, in China’s urban green zones.
Their research showed a direct relationship between environmental stressors and place
attachment. Accordingly, older adults are not interested in outdoor activities in green areas
with higher environmental stressors where they feel less attached. In addition, a study by
Sun et al. [97] in Hong Kong showed that place attachment contributes to improving the
capacity of older adults to cope with aging challenges in their living environment.

Wiles et al. [98] investigated how older persons in New Zealand felt about their
physical and social environments, including their homes and neighborhoods, and discov-
ered a correlation between these perceptions and their overall wellbeing. Furthermore,
Han et al. [99] verified that older persons’ wellbeing is positively impacted by a green
environment. The results of this study also show that older adults with greater levels of
actual wellbeing perceive behavioral and environmental characteristics in the green spaces
around them more accurately, which improves their overall wellbeing. Additionally, Shenk
et al.’s [100] qualitative study explored elderly female residents’ sense of place attachment.
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They linked gender expectations to the approaches toward the place through the concepts
of continuity, identity, and lifetime memories of the place.

Finally, research on the place attachment of immigrants and refugees has also focused
on elderly persons. Palladino [101] argued that older adults experience different processes
of adaptation when migrating and making bonds with new places. Their opinions and
attitudes about their location of residency may differ greatly, depending on their motives for
migrating. The interviews with twenty-seven older Italian immigrants to the UK provided
the basis for this study. It demonstrates how social ties are important for a person to
identify with their new location and lessen the negative effects for migrants of being away
from their homeland. Redefining one’s identity is positively correlated with growing up
and aging in a place, and the wellbeing of the older migrants is a direct effect of social
support for fostering place identity. Additionally, using a qualitative research methodology,
Sieng and Szabó [102] explored the degrees of two dimensions of place dependence and
place identity among ten older adult migrants in New Zealand. The findings indicate that
while all the older migrants may experience place dependency in their new home country,
only a small percentage have been able to establish a sense of place identity. The narrative
method they used suggested that language, cultural attitudes, and values might have a
direct impact on the development of place attachment in both positive and negative ways
for the migrants.

3.6. Place Attachment and Walkability

Neighborhood attachment can make walking a positive source of good feelings and
change perceptions of the environment [103]. Walking, according to Chan and Li [103],
fosters a stronger feeling of place attachment and closer contact with the environment,
both of which increase life satisfaction. According to their mixed-method study of survey
questionnaires and interviews conducted in China, attachment to the neighborhood has
a positive significant effect on the rate of walking among the residents and is associated
with creating memory and knowledge of their neighborhood. This study was designed to
measure walking satisfaction, life satisfaction, built environment variables, neighborhood
attachment, neighborhood characteristics, and sociodemographic variables. It also included
interviews designed to determine the relationships between walking, inhabitants’ place
attachment, and overall quality of life.

Koohsari et al. [27] studied the mediating role of perceived neighborhood walkabil-
ity in the relationship between place attachment and neighborhood physical activity in
Canada. In this study, 1500 respondents completed questionnaires that measured perceived
walkability, place attachment, and level of physical activity in their neighborhoods. The
results of this study demonstrate a strong correlation between the amount of time spent
walking for recreation in the neighborhood and place attachment. In addition, they found
that perceived neighborhood walkability is a mediator between place attachment and
walking for transport. This study also emphasizes how important place attachment is in
encouraging residents to keep up with their physical activities in the neighborhood.

Van Den Berg et al. [15] aimed to provide insights into the relation between neigh-
borhood walkability and place attachment and the mediating role of (satisfaction with)
social interaction. They used 251 residents of different neighborhoods across the Nether-
lands and two structural equation models to analyze the data. They found that perceived
neighborhood walkability is a stronger predictor of place attachment than objective walk-
ability, and perceived walkability has both a positive direct effect on place attachment
and an indirect effect, via neighborhood-based social interaction. In another study, Li
et al. [104] looked at the relationships between five predictors of perceived qualities of
urban design—walkability, accessibility, space quality, urban function, and management—
and two place-related dependent factors, place attachment and place satisfaction, in the
context of China. They found that walkability and space quality were revealed as the most
influential factors associated with place attachment, and place satisfaction and accessibility
were indirectly associated with place attachment through the mediation of walkability.
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The association between accessibility, as one of the main environmental-associated factors
with walkability, and place attachment was also examined by Zhang et al. [105] in the
main urban area of Jiamusi City, China. They investigated the effect of accessibility on
place attachment in metropolitan public open spaces using surveys and structural equation
modeling. They found that accessibility has a positive effect on place attachment, and place
satisfaction plays a mediating role.

According to research by Chan and Li [103], there is a complex relationship between
residents’ satisfaction with walking and their perception of their neighborhood and place
attachment. Their study analyzed the various purposes of walking in the neighborhood,
such as going shopping, going to school or work, or walking for leisure. Accordingly,
different purposes of walking have different degrees of relationship with place attachment
in the neighborhood. Arnberger et al. [106] also investigated the level of place attachment
among various users of green spaces, including walkers and dog walkers/owners. Also,
they investigated different types of settings with distinct levels of development to find
their degree of contribution to the place attachment of the users in Austria and the United
States. Applying regression analysis, they have found that “motivations, satisfaction, and
visit frequency” are predictors of place attachment. They also found that less developed
settings result in higher place dependence and place identity among visitors.

4. Discussion

Place attachment can enhance each of the three distinct dimensions of people’s
wellbeing—subjective [28], psychological [30], and social [31]—that are typically defined
within a location. According to Tartaglia [34], place attachment promotes improved phys-
ical and mental health. Subjective wellbeing and community attachment are directly
correlated, with increases in one significantly enhancing the other ([35–37]). This relation-
ship is stronger among indigenous communities [38]. Sub-dimensions of place attachment,
social identity, and place identity positively relate to wellbeing and life satisfaction, and
perceptional aspects of wellbeing have a greater impact on place attachment among elderly
people compared to objective aspects [38]. According to Han et al. [50], place attachment
plays the most significant contribution to the wellbeing of residents compared to other
intermediates, namely neighborhood social cohesion and neighborhood social capital. Place
attachment contributes to the wellbeing of the elderly through creating and/or developing
a “sense of autonomy, control, confidence, and identity” [43]. According to Sawada and
Toyosato [44], place attachment plays a critical role in mitigating the negative impacts of
low economic status on wellbeing among older adults. This is due to place attachment’s
role in fostering neighborhood social interactions and offering emotional support, respect
for one another, and self-esteem [44]. Furthermore, the relationship between environmental
stressors and wellbeing is mediated by place attachment [45].

In addition, the presence of local landscape features, historic parks, and traditional
gardens strengthens the perception of green spaces’ restorative qualities because of peo-
ple’s familiarity with the area and their shared history and memories. This process also
strengthens their attachment to the place. Moreover, compared to developed plants, wild
plants produce higher degrees of attachment [57]. Furthermore, certain studies have em-
phasized the significance of cultural values in the correlation between landscape elements
and place attachment. Specifically, the impact of landscape elements on place attachment
is dependent on their level of presentation of local history and culture [55,57]. Addition-
ally, wellbeing appeared as another aspect in the studies that examined the relationship
between greenspaces and place attachment, since it is highly related to greenness [58,64].
For example, Basu et al. [60] demonstrated place attachment’s mediation function between
wellbeing and connection to nature. The process by which greenery helps to lower stress
and improve mental wellbeing is explained by Stress Reduction Theory and Attention
Restoration Theory [18–20].

Moreover, social interaction is associated with developing place attachment [21]. Peo-
ple build functional, emotional, and social attachments because of familiarity with different
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environmental aspects and shared information [70]. Social networks with friends [71] and
ties with one’s family and friends [73] are also positively associated with place attachment.
A lesser sense of belonging to a place and population decline are also associated with less
place attachment [78]. Social activities and social contacts play a more important role in
enhancing place attachment, especially in low-income/deprived neighborhoods, due to
the lower quality of the environment [107,108]. Furthermore, public green spaces have
been shown to improve place attachment through social aspects like a sense of belonging
and interaction among community members [80,81]. Apart from social elements, it has
been demonstrated that certain cultural elements, like commonplace locations like grocery
stores and dining establishments, may improve a feeling of attachment [79]. Additionally,
higher place attachment raises social trust and civic engagement [21,82,83], both of which
directly raise quality of life [2]. Such engagement involves a higher sense of responsibility
toward the environment and participating in different social activities to make decisions
and solve problems. Therefore, improving place attachment helps to increase a variety of
pro-environmental variables, including intent to recycle waste [72,84].

Furthermore, plenty of research has been carried out on the attachment to one’s new
home among immigrants and refugees. Trąbka [23] asserts that immigrants’ adjustment to
a new environment is considered as a progressive process involving several dimensions
of place attachment, such as place dependency, place discovery, place identity, and place
inherited. In terms of the process of adapting to the new environment, there are also
significant differences among immigrants based on socioeconomic factors, such as highly
skilled professionals and migrants with lesser status [23]. Immigrants’ growing sense
of attachment to their homeland is linked to signs of continuity, such as the presence of
familiar elements in the scene [32]. Refugees who plant and garden show empathy and
responsibility, which fosters a sense of belonging and attachment to their new home [24].
According to Risbeth and Powell [79], green spaces in public open spaces have a strong
association with immigrants’ sense of place attachment by connecting with the memories of
their different life stages and enhancing the sense of continuity among immigrants [79]. Par-
ticularly for bicultural immigrants, the green urban landscape is linked to a stronger sense
of attachment [53]. Furthermore, place attachment can provide an alternative approach to
improving the wellbeing of immigrants and refugees [24,85], and becoming familiar with
the environment can foster place attachment and lessen stress among refugees [24]. The
availability of recreational areas enhances refugees’ wellbeing and place attachment [24].
Immigrants’ sense of attachment and ability to cope with stress are greatly enhanced by
the presence of green places, particularly those that are part of their native landscape [64].
Additionally, Peters et al. [87] demonstrate that social interaction with the host community
and the organization of memorable events foster the emotional ties that immigrants form
with the natural landscapes around them. Comparably, increased place attachment for
immigrants and refugees [43,88,89] as well as the wellbeing of older immigrants [43] are
facilitated by cohousing, increased social contact with residents, increased environmental
capacity for social integration, and the openness and acceptance of the host community [43].
Finally, immigrants’ motivations to engage in civic activities and create social capital in
their communities are improved by place attachment [82].

Additionally, female residents showed a stronger sense of attachment to their place
of residence compared to male residents while considering the socio-demographic char-
acteristics associated with place attachment [66,67], and depending on the age group, the
attributes of the related elements with place attachment change. As an example, older
generations have stronger ties to historic sites than adolescents [93]. Open spaces that
allow children to play creatively are the main characteristics of natural environments for
children so that their place attachment increases, an issue that is not observed in adults [25].
Pretty et al. [95] found that although adolescents primarily rely on their perceptions of the
opportunities and amenities of their place of residence, adults’ sense of belonging to the
neighborhood involves both emotional and behavioral commitment. Children’s sense of
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identity is created and developed in part by the presence of cultural aspects, according to
Shabak et al. [25].

Studies on place attachment have primarily focused on older persons among the
age ranges. Compared to older populations, middle-aged groups show higher levels of
attachment [89]. According to Lebrusán and Gomez [96], older persons who live in familiar
environments experience a greater sense of place attachment and a sense of belonging
and security. Participating in cultural and religious events in the community is linked
to older persons having a stronger feeling of place attachment [44]. Older adults are not
interested in outdoor activities in green areas with higher environmental stressors where
they feel less attached [45]. Place attachment also helps older adults cope with aging
challenges in their living environment [90], and the concepts of continuity, identity, and
lifetime memories of the place play a role in enhancing the place attachment of older female
residents [100]. Finally, studies regarding the sense of attachment among immigrants and
refugees have also focused on older adults. Language, cultural attitudes, and values may
have an impact on how well elderly immigrants develop place attachment [102]. Social
aspects and identification with place are considered as determining factors in improving
the place attachment of elderly immigrants [101].

Additionally, there is a positive correlation between walking frequency and place
attachment, because walking fosters closer relationships with the environment and is
associated with the creation of memories and knowledge of one’s neighborhood, both
of which may increase one’s sense of place attachment. Attachment to specific places,
such as residential neighborhoods, has been shown to encourage people to adopt and
maintain physical activity routines [27,103]. According to Koohsari et al. [27], there is a
substantial correlation between the amount of time spent walking for enjoyment in the
neighborhood and place attachment. This is supported by Li et al. (2020) [104], who
found that walkability and space quality were revealed as the most influential factors
associated with place attachment. Koohsari et al. [27] also found that place attachment
and walking for transportation is mediated by perceived neighborhood walkability [27].
According to Van Den Berg et al. [15], subjective walkability rather than actual walkability
is a better indicator of place attachment. They also found that perceived walkability has an
indirect effect on place attachment via neighborhood-based social interaction [15]. Finally,
Arnberger et al. [106] found that among various users of green areas, such as walkers and
dog walkers/owners, motivations, satisfaction, and visit frequency are predictors of place
attachment.

Concerning the relationship between walkability and place attachment, much re-
search has not been carried out on how walkability-related built environment features can
strengthen place attachment. For example, it was discovered that place attachment and
accessibility are related. Accessibility is a primarily built environmental factor connected
with walkability [104]. This is supported by Zhang et al. [105], who found that accessibility
has a positive effect on place attachment, while place satisfaction plays a mediating role. In
addition, it has also been shown that crime-related factors contribute to a lower sense of
place attachment in low-income/deprived neighborhoods [107,108]. The built environment
factors that are linked to walkability also include certain qualities of urban design and
aesthetic and design-related aspects of path context [109–114]. These factors are particularly
significant for place attachment because they can contribute to creating more enjoyable
walking experiences [115], which pedestrians may use as a basis for their place attachment
in their neighborhoods [104]. The presence of parks and green spaces, the existence of natu-
ral features, the amounts of greenery, the types of building facades and their maintenance,
the presence of landmarks, the degree of enclosure, the transparent façade, building height,
and articulation in building design are some examples of these aesthetic and design-related
aspects of path context [116–122] Furthermore, according to Ewing and Handy (2009) [123]
and Paydar et al. (2023b) [124], legibility, complexity, mystery, coherence, imageability,
enclosure, and human scale are examples of urban design qualities linked to walkability
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and the everyday walking experience of pedestrians. These aspects of urban design might
further promote a sense of place attachment.

Finally, Lewicka (2010) [91] noted that most studies on place attachment are conducted
at the middle-scale level and concentrate on people’s relationships with their neighborhood;
smaller and bigger scales, which can be defined as cities and housing units, are less
investigated. Furthermore, there is an association between the degree of place attachment
and the place’s scale [91]. The size of a city can have a significant impact on how people
perceive and interact with their place; in particular, large and small cities tend to have
higher levels of place attachment than medium-sized cities, according to Casakin et al. [125],
who investigated the relationship between the place dimension and the level of attachment
among Israeli residents.

5. Conclusions

This study reviewed place attachment and related variables using the following six cat-
egories: “place attachment and wellbeing”, “place attachment and urban greenery”, “place
attachment and social and cultural factors”, “place attachment and immigrants/refugees”,
“place attachment and gender/age”, and “place attachment and walkability”.

All three of the subjective, psychological, and social dimensions of wellbeing can be
enhanced by place attachment, and there is a higher correlation between place attachment
and subjective wellbeing among indigenous communities. In addition, place attachment
contributes to the wellbeing of the elderly by creating and/or developing a sense of
autonomy, control, confidence, and identity. This association works to improve social
interactions, mutual respect, and emotional support to lessen the detrimental impact that
low economic status has on older people’s wellbeing. This applies particularly to city
planners trying to lessen the negative impacts of economic distress on the standard of living
in lower-income neighborhoods. Place attachment can also lessen the detrimental effects
of environmental stressors on wellbeing. Aspects of one’s surroundings that increase
psychological or emotional stress are referred to as environmental stressors. Extreme
temperatures, crowded spaces, loud noises, and criminal activity are a few examples of
environmental stresses. Therefore, improving place attachment in communities with high
concentrations of environmental stressors may help mitigate the detrimental impacts of
those stresses on wellbeing.

In addition, the presence of local landscape features, historic parks, and traditional
gardens all strengthen a person’s sense of place attachment, and the effect of landscape
features on place attachment varies according to how much they represent the history and
culture of the area. This could be further investigated by future studies. Furthermore, green
spaces have been linked to improved mental wellbeing following Stress Reduction Theory
and Attention Restoration Theory. It was also found that place attachment plays a mediator
function between nature connectedness and wellbeing.

Social interaction is also linked to the development of place attachment, and this
relationship is stronger in low-income/deprived neighborhoods due to the lower quality of
the environment. As a result, in poor neighborhoods, social context is crucial for improving
place attachment. Urban policymakers could use this to raise the level of place attachment
among inhabitants by concentrating more on various social features in such neighborhoods.
Furthermore, public greenspaces have been shown to contribute to place attachment
through social factors such as interaction among community members. Increased place
attachment also improves social trust and civic engagement, both of which have a direct
positive impact on quality of life. Such engagement involves a higher sense of responsibility
toward the environment and participating in different social activities to make decisions
and solve problems.

When it comes to immigrants and refugees, signs of continuity—that is, incorporating
familiar features into a setting—are linked to an increasing sense of attachment among
the immigrants in their new environment. Green landscapes play a significant role in
helping immigrants and refugees connect with their memories of their various life stages
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and enhance their sense of continuity, particularly among bicultural immigrants. Green
landscapes connected with the origin culture of immigrants are crucial in strengthening
their sense of continuity and place attachment. Natural landscapes also help immigrants
strengthen their emotional ties and sense of place attachment by providing opportunities
for social engagement with the host community. Furthermore, place attachment positively
influences older immigrants’ tendencies to engage in civic activities in their communities,
and language, cultural attitudes, and values may have an impact on the development of
place attachment in these individuals. Future studies in regions with a high concentration
of immigrants and refugees may focus more on the types of landscape features, cultural
attitudes and values, and social factors that connect to the immigrants’ home cultures
and increase the likelihood of social integration between the immigrants and the host
communities, all of which ultimately help to strengthen the immigrants’ sense of place
attachment.

Additionally, the process by which place attachment develops varies according to
age group: adults’ sense of place attachment involves both behavioral and emotional
commitment, whereas adolescents’ sense of place attachment is primarily based on their
impressions of the amenities and opportunities provided by their place of residence. Involv-
ing older people in the neighborhood’s cultural and religious events is linked to increasing
their sense of place attachment, which in turn helps them cope better with the challenges of
aging in their living environment. Urban policymakers may help to strengthen the sense of
place attachment among older persons residing in communities with higher rates of aging
by recognizing and enhancing these cultural activities.

Furthermore, the duration of time spent walking and the perception of the neighbor-
hood’s walkability are positively correlated with each other. Place attachment is indirectly
influenced by perceived walkability through social interactions inside the neighborhood.
Place attachment relates to accessibility, one of the primary built environmental factors
associated with walkability. However, the role of other built environmental factors related
to perceived walkability, especially the aesthetic and design-related aspects of path con-
text and certain urban design qualities in enhancing place attachment, has been rarely
investigated. Further studies could investigate the potential effects of these aesthetic and
design-related aspects of path context and urban design qualities on place attachment.
Finally, studies have shown that place attachment is higher in large and small cities relative
to medium-sized cities, indicating a link between place attachment and the scale of the
place. The contribution of the scale of the place to the sense of place attachment could also
be stressed by future studies.
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Abstract: Urban fragmentation is a phenomenon that characterizes inequalities and their
physical reproduction in the geographical space of cities. (1) Background: This polysemic
concept is currently on the rise, as cities become increasingly differentiated and discon-
nected in their internal dynamics. Research on this topic has increased in recent years,
paralleling the growing urban complexity influenced by phenomena such as the 2008 crisis
and the COVID-19 pandemic. (2) Methods: This study conducts a bibliometric analysis
based on a filtered compilation of results extracted from the main indexed bibliographic
databases in social sciences for subsequent computer-assisted processing. The objective is
to provide a systematic overview of the structure of academic production and to identify
its main descriptors. The analysis includes works published in globally indexed media on
urban fragmentation, evaluating the progress of recent publications in this area. (3) Results:
Findings show a growing and increasingly globalized production, particularly highlighting
publications in Latin America, both in case studies and contributions from leading authors
and sources with the highest concentration of publications. Thematically, the production
leans towards the term fragmentation rather than the classic segregation, focusing on urban
spaces and their specificities related to vulnerability and socio-spatial differentiation.

Keywords: urban fragmentation; urban studies; bibliometrics; urban spaces; socio-spatial
differentiation; urban processes

1. Introduction

Today’s cities are characterized by being a stage for various forms of inequality, which
are an expression of the society they contain. These inequalities are clearly manifested in
urban spaces where, in addition to the internal contrast of the city, there are elements of
differentiation between residents and visitors, all within the framework of cities that are
increasingly global yet divided within themselves.

In this context, urban fragmentation emerges as a phenomenon observed in many
cities around the world. This process is framed within an analytical category that studies the
city and its processes, adapting its approach to the current situation. This term is polysemic
and has received contributions over the last few decades from different academic currents,
with its theoretical corpus still being unclear and overlapping with other concepts [1].

The burst of the housing bubble in 2008 triggered a severe economic recession that
negatively impacted family wealth. The urban economy and real estate market stagnated,
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resulting in difficulties in paying mortgages and rents, which increased foreclosures and
legal actions for non-payment.

This period of dispossession, notable until 2015, occurred without significant measures
to mitigate it. Policies focused on restricting public deficit and rescuing financial institutions.
Economic recovery was centered on economic internationalization, causing labor precarization
to increase competitiveness in exports and tourism. Policies were implemented to attract
international investors, such as tax benefits and fewer bureaucratic barriers [2].

Although production recovered after the crisis, the macroeconomy improved at the
expense of widespread wage devaluation, increased job precariousness, and rising urban
poverty. The growth in housing prices and rents far exceeded the increase in per capita
income, with this problem worsening with the recent COVID-19 crisis [3].

This development set the stage for the emergence and intensification of urban frag-
mentation processes, marked by the advancement of global neoliberalism and its effects
on cities [4]. This process is related to globalization and manifests in both tangible and
intangible ways, with aspects such as the physical and social compartmentalization of built
space, the political and governance fragmentation of cities, and the diversification in the
social structures that develop within the city [5]. These conditions, increasingly widespread
around the globe, have led to a growing number of analyses of fragmentation cases, both
conceptually and in case studies.

The reproduction of uneven development and capitalist social relations has led to social
inequality that has become embedded in space [6]. The neoliberal turn initiated in the last two
decades of the last century resulted in higher levels of social and socio-spatial inequality [7].

Today, the growing social polarization is the result of the weakening of the welfare
state, the progressive precarization of work in today’s world, and the advance of neoliberal
ideology [8]. The Great Recession, triggered by the economic crisis of 2008, has further
exacerbated economic inequalities and segregation within urban areas [9,10].

In recent years, a new pattern of segregation with urban fragmentation is emerging
that explains the structure of the contemporary city, based on the multiplication of sepa-
rate pieces with limited permeability on a small scale and structuring around large-scale
nodes [11]. The existence of internal borders, the deployment of private security devices,
and various forms of urban fragmentation, such as the absence of shared spaces, make it
difficult or impossible for the more affluent and the poorer populations to interact [12]. In
these areas, stigmatized neighborhoods known as ‘no-go areas’ are created that are left out
of the city’s relational dynamics [13].

Given this scenario of increasing inequality, identifying contributions from disciplines
that contribute to urban fragmentation, both conceptually and in application, is key to
uncovering the progress of research [14] and the configuration of scientific production.
This analysis is the main purpose of research of this article, which is achieved by detecting
reference articles, key authors, or results towards which the bulk of academic publications
are directed.

The hypothesis is that urban fragmentation and the inequalities it entails are becoming
an increasingly recurrent phenomenon in cities and are being studied with an increasingly
global scope. Its growth and impact on society have sparked significant academic interest.
The studies that have been conducted have been modifying their parameters and sketching
certain paths towards the near future, which this review attempts to discern.

Building on the previous hypothesis, the aim of the following review is to describe
and analyze, through a bibliometric study, the scientific production on urban fragmentation
in recent years, identifying articles from scientific databases and conducting a systematic
investigation of them. Given that the first mentioned crisis marks the beginning of this long
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process of increasing territorial imbalance in the city, 2008 has been chosen as the initial
year for compiling literature on urban fragmentation, due to its global reach and the impact
it has had on this subject from then until the present, 2023, the final year of the search.

This paper is divided into the following different sections that structure its content:
an initial introduction that presents and contextualizes the topic, in addition to the ob-
jectives and purpose of the work; a theoretical part that presents the classic theories on
socioeconomic differentiation of the city, as well as the themes of segregation and urban
fragmentation; a third section on sources and methodology used; the main part of the
document where the results of the study are shown and the information obtained is de-
tailed; and finally, a conclusion section, where the results of the research are interpreted, a
discussion on forthcoming advances in the topic is provided, and the work is concluded.

2. Theoretical Background

2.1. Social Inequality in the City

Urban fragmentation is a concept considered polysemic and lacking a developed
theoretical framework [1], thriving in disciplines such as geography in the analysis of the
urban phenomenon in a context of informational capitalism post pandemic. It is understood
to be linked to the term urban segregation, and there are two predominant conceptual
definitions: urban fragmentation as a result of the break with the preceding form and
structure of the city, through non-integrated renewal processes that provoke changes in
the social division of space [15], or a new pattern of segregation with urban fragmentation,
accentuated with physically impermeable boundaries that divide social groups [11].

This dual interpretation of a concept that gains validity in geographic analysis focuses
on physical elements as promoters of social processes of social division. From urban sociol-
ogy, from the origin of the discipline, and explicitly or inherently, multiple contributions
to the concept of fragmentation linked to the urban phenomenon have been made, which
must be recognized in its update as a category of analysis.

The concept of fragmentation is at the root of sociological reflection on the urban
phenomenon, explicitly so, in a way that interprets social processes of fragmentation as not
strictly physical but linked to spatial phenomena.

Walter Benjamin addressed in his Arcades Project [16], a study on the origins of
bourgeois culture and modernity based on the analysis of the arcades in Paris transformed
by Haussmann in the second half of the 19th century, a pedagogy of fragments developed
through allegory, which allowed their resignification [17]. For Benjamin, this represented
the reinvention of human experience in an increasingly fragmented urban life. Previously,
Simmel [18] had already addressed fragmentary issues and their link to space for the
analysis of modernity. According to him, the object of sociology should be the forms of
interaction, constituted by the fortuitous fragments of social reality, with its fragmentary
images being key to the totality of social reality [19].

The notion of fragmentation in Simmel is linked to a proposal for a theory of space,
where the margin is placed at the center of sociological analysis, since the boundary is not
a spatial fact with sociological effects but a sociological fact with a spatial form. The joint
analysis of the fragmentary in Simmel and Benjamin, related to the city and modernity, led
to subsequent developments until it became relevant again [20].

Thus, Simmel is at the origin of the human ecology of the Chicago School. His vision of
a city in constant transformation, composed of heterogeneous and interdependent groups
and individuals, oriented towards disorganization, whose only recourse was found in
distancing, closely resembles Simmel’s metropolitan society, in which he attempts to clarify
the nature of the city from its parts, norms, and margins [21].
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Reflection on fragmentation is inherent in Durkheim’s social morphology, which
underscores the need for individuals to connect morally to achieve dynamic density,
and where some correspondence with the Chicago proposal is noted, mediated by Halb-
wachs [22]. Fragmentation is also inherent in the establishment of the social environment
as a psychosocial structure in Bronfenbrenner’s ecological theory [23], and his allegori-
cal Russian nesting dolls of serialized structures (microsystem, mesosystem, exosystem,
macrosystem) [24]. The proposal for a science of social context, econometrics [25], seeks to
rehabilitate the ecological model of Chicago in the 21st century, as Wacquant [13] points
out.

Current researchers who address urban fragmentation are also clearly influenced by
the critical approach of Lefebvre [26–28]. McFarlane [17], for example, bases his entire
three-dimensional proposal for interpretation on it: attention to cases, to each material
fragment; the transformation generated by material fragments on other fragments; and
the relationship of material fragments with the whole, with the totality, of the urban
process. Indeed, the French sociologist, for whom spatial fragments as products of capitalist
urbanization are in tension with the possibility of becoming generative spaces of challenges
or transformations of other fragmentation processes, has generated a line of work in the
Anglo-Saxon academic literature dedicated to fragmentation [29–32].

Chétry [33], from a geographical perspective, acknowledges that the issue of fragmen-
tation originates from the works of American sociology on the globalization of economic
structures and their impact on the configuration of the world’s major metropolises, the
dual and polarized city proposed by Sassen [34] and Mollenkopf and Castells [35].

Wacquant’s [13] challenge of reconstructing urban theory and research around the Bour-
dieusian trialectic of symbolic space, social space, and physical space, with habitus as the
conceptual core of the process that leads from structure to social practice, and vice versa,
includes the fragmentary analysis of the urban, given the relative autonomy and therefore
inertia of each of the three spaces. Fragmentation is explicit in that this trialectic addresses
territorial stigmatization as a paradigmatic expression of symbolic power in the city and class
fragmentation, ethnic division, and the penalization of the neoliberal state. The fragmentation
of wage labor is equally explicit in this work, crystallized in the precariat, and constitutive of the
advanced marginality of the dual metropolis, which centers Wacquant’s own analysis [36–38].

Research based on the neighborhood effect, as a generator of an enclosure and a social
and spatial withdrawal of inhabitants incompatible with an integration process, is theorized
with extensive literature [39–41], as noted in Geography by Cary and Fol [42]. Fragmen-
tation is inherent to the three types of effects defined by Manski [43,44]: endogenous,
correlated, and exogenous.

Fragmentation as a concept has been present in urban sociology from its inception and
involves a conversation and overlap of analytical proposals that range from Simmel to Ben-
jamin; from the human ecology of the Chicago School to Durkheim’s social morphology; from
Lefebvre’s critical approach to Bourdieu’s trialectics and the neighborhood effect. In this ana-
lytical continuum on fragmentation from urban sociology, explicitly or inherently, we note the
articulation of two essential questions: what do we fragment and how do we fragment? The
problematization of fragmentation from urban sociology provides a solid foundation for the
current reconceptualization of urban fragmentation as a category of analysis in geography.

2.2. Urban Segregation and Fragmentation

As Musterd [7] points out regarding urban segregation, an appropriate and clear
conceptualization is required. The line dividing the concepts of segregation and frag-
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mentation may seem thin, and some authors refuse to make a choice, using both terms
interchangeably [45]. However, they are two different concepts.

The notion of segregation was born in an early phase, at least with the Chicago School from
the 1920s, and fragmentation emerged about a quarter of a century ago [42]. In 1988, Massey
and Denton [46] published a key article to measure residential segregation where, although the
authors and technological advancements have allowed for improved indicators, the methodolog-
ical foundations of their analysis are definitively established. With Bourdieu’s trialectic theory of
space (the symbolic, social, and physical spaces), Wacquant [13] has unraveled over decades the
variations of urban segregation and analyzed all its possibilities and characteristics. His work,
along with other key authors like Musterd [7,47], could be understood as the epistemological
culmination of this theoretical concept. For this reason, Carrel et al. [45] suggest abandoning the
old concept, segregation, and asking about the new one, fragmentation. The more recent term
of fragmentation is interesting because it corresponds well with the heterogeneity of today’s
cities [8]. It allows a fresh look at the socio-spatial divisions of urban space [33].

Nevertheless, fragmentation is a complex phenomenon, as diverse causes can produce
similar effects across different contexts. Thus, in Northern countries, emphasis is often
placed on the influence of economic transformations on spatial organization. On the one
hand, the shift to a post-Fordist economy—more flexible, less industrial, and characterized
by smaller production units—produces significant spatial effects, notably by enhancing
companies’ ability to relocate. Furthermore, cities have implemented policies to become
more appealing to businesses and their top executives, drawing on the leeway they gained
through decentralization. [42].

Urban segregation describes the uneven distribution of different social groups within
a city [7,48,49]. Urban fragmentation goes beyond segregation and relates social separation
to spatial separation [50]. Thus, urban fragmentation would be a process of closing off
territories that are spatially delimited and inhabited by socially homogeneous populations.
While segregation refers more to a separation in the interdependence of geographic areas
and their inhabitants, fragmentation refers, in its spatial dimension, to a situation of
splintering—or even dispersion—of the urban fabric, marked by the absence of continuity
and physical contiguity between different urban zones and a scant articulation among them.
In its social dimension, it refers to a tendency of these different fragments to withdraw into
themselves socially, culturally, politically, and/or identity-wise [51].

Fragmentation implies social fracture and secession, a barrier. Thus, the notion of fragmen-
tation emphasizes the discontinuities of urban fabric. It refers to the idea of a loss of the organic
unity of the city, in favor of small, juxtaposed units, but not necessarily interconnected [42]. The
fragmented city is, therefore, a mix of disconnected and poorly articulated uses [8].

There is no linear or mechanical relationship between segregation and fragmenta-
tion. Fragmentation is a much less common notion than segregation [42]. It is a com-
plex phenomenon, with a variety of causes that produce similar effects in different con-
texts. Navez-Bouchanine [49] subdivides fragmentation into four dimensions: (1) social,
(2) urban form, (3) socio-spatial, and (4) administrative and political aspects of the urban
territory. She describes it as a splintering, as an urban mosaic, and as fractal urban growth,
multiplying the cuts and internal boundaries.

In conclusion, fragmentation compromises the very idea of the city as unity in diversity,
while segregation does not eliminate the perception of the city as a geographically coherent
entity and does not question the whole [52]. In fragmentation, the city has lost its organic
unity, whereas segregation organized the division of a city conceived as a whole. Urban
segregation trends continue to rise in large cities while simultaneously spreading to small-
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and medium-sized ones [48]. The neoliberal city model reinforces this trajectory unless the
necessary political measures are adopted to foster greater spatial justice.

3. Materials and Methods

To achieve the set goals, bibliometric research has been conducted, which is a computer-
assisted systematic review of existing scientific production in a specific field or subject [53].
This systematic review was carried out in accordance with the guidelines established in
The PRISMA 2020 statement paper, thereby ensuring a rigorous methodological process
that enhances the transparency, reproducibility, and reliability of the review. In this case,
it concerns urban fragmentation, extracting productions from the two most important
bibliographic databases in the social sciences: Scopus and Web of Science. From the latter,
the three main indices containing the most relevant productions have been selected: Science
Citation Index Expanded (SCI-Expanded), Social Sciences Citation Index (SSCI), and the
Emerging Sources Citation Index (ESCI), all included in the WOS Core Collection.

This review aims to identify the main trends in scientific production, the structure
of production, and the most notable specificities thereof. The search was organized using
the following search operator: TITLE-ABS-KEY (“urban fragmentation”), so as to identify
occurrences of urban fragmentation in title, abstract, or keywords in all the languages
covered by the search engine. This operation was repeated identically in both search
engines, thus obtaining the first raw sample of information in two “.bib” format files.

To standardize the formats resulting from each database, RStudio software 4.3.2. was
used, which allowed for the extraction of a single file to work on in “.xlsx” format, accepted
in the analysis software used subsequently.

Once the initial search was formulated, with 395 records obtained, duplicate results were
removed, reducing the amount to 185 across both databases, eliminating up to 210 results.
Subsequently, the results were filtered by publication date. Publications covering the period
from 2008, the start of the Great Recession and the time when the phenomenon of urban
fragmentation began to multiply, up to the present (end of 2023) were selected. After this step,
the total number of publications was reduced by 33, leaving 152 records.

The last step before analysis involves filtering the results by theme. When searching for
scientific productions on urban fragmentation, publications related to habitat fragmentation
or urban ecology may be erroneously obtained, and thus themes such as biodiversity,
pollution, engineering, or environmental studies included. Therefore, the results were
filtered by theme, eliminating 19 more. The database configured for analysis ended up
with 133 scientific publications finally.

When conducting this study, it is necessary to consider the limitations that may arise
from using these search engines [54], which sometimes may not capture all the complexity
and depth of scientific production in a specific field, whether due to the formulation of
search operators or the coverage of the databases in the journals they host, to name a few
examples. This can lead to the omission of some documents related to the subject that
fall outside the scope of these bibliographic repositories due to the indexing of journals or
the nature of the works not collected, such as conference journals or some book chapters.
Nonetheless, the sample is considered to be sufficiently significant.

The software used for the empirical analysis of this work is Biblioshiny, an application
of the Bibliometrix package for Rstudio that allows for descriptive analysis of bibliographic
databases [55], with the goal of interpreting a specific scientific production in the best
possible way. Thus, by importing the previously filtered bibliographic base in “.xlsx”
format, with comma separation, the bibliometric analysis was able to be conducted.
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In the following diagram (see Figure 1), the phases of the process are summarized,
from the initial insertion of the search operator in both databases to the final sample,
illustrating each step in alignment with the bibliometric research method and the principles
set out in The PRISMA 2020 statement.

Figure 1. PRISMA flow diagram of the systematic review.

4. Results

After the search and screening process, 133 results from 78 sources were obtained,
corresponding to the most relevant indexed scientific production on urban fragmentation
from 2008 to the present (end of 2023) (Figure 2), authored by 232 different writers.

Broadly speaking, it can be observed that global production has remained steady and
even increased since 2008, the year the global financial crisis erupted and urban inequality
increased, a main driver of case studies on fragmentation. After a peak in the year the
bubble burst, scientific production increased to reach its maximum in 2023 with about
twenty indexed works, with the second highest value being in 2021 with 14. This fact
points to fragmentation as a growing topic of debate gaining importance given the current
context in cities around the world, increasingly recurring in global literature.

The production in this period is spread across four different continents, including
Africa, Europe, Asia, and both North and South America. This points to a global diffusion
of fragmentation issues and their study, as a term present in global science and relevant
case studies distributed around the planet.
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Figure 2. Evolution of annual scientific production on urban fragmentation (2008–2023).

4.1. Themes

In terms of themes, the keywords and approaches taken show the multidisciplinary
nature of the concept, but always centered on urban specificity and its processes. The
following analysis includes the words included in the title, abstract, and keywords section
of the extracted scientific production.

Thus, by extracting the most common words in titles, abstracts, and keywords, frag-
mentation stands out as the common thread of most research, which orbits around urban
processes and their governance: planning, development, expansion, or delimitation of
these areas. Additionally, terms that refer to new spatial patterns of fragmentation, such as
gated communities, are reflected (Table 1).

Table 1. Most common keywords.

Keywords Count

Fragmentation 19
Urban area 13

Urban development 11
Urban planning 11

Urbanization 10
Urban sprawl 8

Cities 7
Metropolitan area 7
Gated community 7
Social segregation 7

More broadly, in the word cloud shown below with a wider conceptual range (Fig-
ure 3), other aspects stand out in the scientific production on urban fragmentation, such as
the analysis of cities and metropolitan areas, the emergence of classical views such as social
exclusion or segregation, and secondary themes such as infrastructure, housing, public
space, urban morphology, population, or mobility.

The word cloud (Figure 3) also highlights some of the most frequent study locations,
showing where the urban fragmentation hotspots analyzed by scientific studies are: Ar-
gentina, Brazil, Chile, China, the United States, and Mexico are some of the prominent
countries derived from the analyzed articles.
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If the keywords are analyzed from an evolutionary perspective, fragmentation appears
increasingly frequently in the extracted bibliography, being the term with the greatest rise
from 2008 to 2023, considering the growing importance of this phenomenon and its analysis.
The concept of fragmentation stands out above others that focus on the urban sphere, such
as planning, development, or urban sprawl, in addition to the classic term segregation,
which falls outside the keywords with the greatest evolution, represented in Figure 4.

Figure 3. Word cloud with the most repeated concepts in the search.

Figure 4. Evolution of the most repeated keywords in the search.

4.2. Affiliations and Origins

In the field of countries with the highest scientific contribution to urban fragmentation,
there is a notable dominance of Latin and Western regions. In relation to this, another
noteworthy aspect of the selected bibliography is the language of production of its articles.
Considering the prominent standardization of English as the main language in most high-
impact journals, the Latin and Southern European regions acquire significant weight,
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accounting for the production hub that this region represents. Of the total 133 results in the
selected sample, there are 75 in English, 44 in Spanish, 8 in French, 4 in Portuguese, and 2
in Italian.

However, it is important to highlight the emerging growth of studies on urban frag-
mentation in Chinese academia. These studies are gaining relevance both in national
scientific production and among Chinese authors writing from other countries or in jour-
nals that are growing within China itself. These analyses address inequalities in both the
West and China, as the cities of this Asian country are also affected by urban neoliberalism,
a global phenomenon.

In terms of the publication mediums that have most extensively covered this topic, the
journal EURE (Revista Latinoamericana de Estudios Urbano Regionales) stands out significantly
above the rest. This journal, based at the Pontificia Universidad Católica de Chile, features
up to 24 of the 133 articles included in the study, far exceeding the second most productive
medium on urban fragmentation, the journal Urban Studies (of Anglo-Saxon scope) from
Sage Journals with five registered publications.

These results position EURE as the epicenter of production on urban fragmentation,
highlighting the relationship between fragmentation and its focus of study as a regional
theme, with a special impact in Latin America and a multitude of cases manifesting in
its cities and metropolitan areas, with new spatial patterns of segregation such as gated
communities or condominiums.

In line with the aforementioned, studying the production according to the nationality
of the authors’ affiliations, the dominance of Spanish-speaking countries continues (Table 2).
In fact, synergies have been generated between the different countries and institutions
that have published on this topic in the last fifteen years. Mexico, Spain, and Chile stand
out, and among the countries with the most producing authors are also Argentina, Brazil,
Colombia, and Peru.

Table 2. Countries’ scientific production in analyzed period.

Country Count

Mexico 36
Spain 28
Chile 23
USA 20

France 18
Argentina 17

Brazil 12
Colombia 11

China 6
Peru 6

Finally, other countries show an upward trend in the study of fragmentation, due to
the presence of case studies and the formation of new publication centers, in places such as
China, the United States, and France. The Chinese case has already been mentioned. The
United States accounts for 20 articles during the studied period, demonstrating the interest
in urban fragmentation and the expansion of the phenomenon in North American cities.
France also has a certain tradition and references authors in urban fragmentation. In fact,
some paved the way for their theories to be later applied in spaces around the world [50].

Regarding specific affiliations (Table 3), the University of Colima, located in Mexico,
stands out with eight indexed contributions in the databases. Similarly, the other universi-
ties with the highest production are also in Latin America, with the next two being Chilean,
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the fourth also Mexican, and the seventh Argentine. They are accompanied by universities
from countries that, as noted, excel in the analysis of this topic, such as China, the United
States, and Spain.

Table 3. Most productive affiliations.

Country Count

Universidad de Colima 8
Pontificia Universidad Católica de Chile 6

Universidad de Chile 5
Universidad de Guadalajara 5

Idaho State University 4
Boise State University 4

Universidad de Buenos Aires 4
Universidad de Guanajuato 4

Universidad Politécnica de Madrid 3
City University of Hong Kong 3

4.3. Notable Authors and Documents

The authorship of the collected works is very diverse, as most authors have a low
number of published studies. The observed scientific production does not have a clear
structure, as there are no notable co-citation patterns. The authors of the most cited and
notable literature indexed in these databases do not cite each other, suggesting a dispersion
among the scientific community working on topics related to urban fragmentation.

The most relevant author in the results is Daniel Kozak, affiliated with the University of
Buenos Aires and the National Scientific and Technical Research Council (CONICET) in Ar-
gentina. This researcher, specialized in urban fragmentation, has published various works
ranging from theoretical reflections to case studies, focused on Argentina and its cities,
with an eye on large developments, global neoliberalism, or urban sprawl, among others.

Secondly, with three published articles, are Rodrigo Hidalgo and Martín Lemma.
These authors are also affiliated with countries in Latin America, specifically Chile and
Argentina, confirming the previous trend of this part of the world as a hotspot in the
analysis of urban fragmentation.

In the obtained database, the most-cited work corresponds to Walid Oueslati, Seraphim
Alvanides, and Guy Garrod [56], with affiliations in France and the UK. It was published in
2015 in the first quartile Scopus journal Urban Studies and has a total of 221 citations from
its publication to the date of the analysis. The article, following the thematic trend of the
selected works, is a large-scale study on urban sprawl in Europe and its determinants in
recent decades, providing an overview of the growth of large cities based on economic data
and geographic variables. From these data and generated indices, the analyzed changes
reveal increasing levels of urban fragmentation in the European cities studied, covering
237, including all major metropolitan areas in Western Europe.

The other most-cited documents correspond to a case study and a theoretical dis-
cussion, reaching 132 and 120 citations, respectively. The first is a study on land use and
socio-spatial segregation in gated communities and private urbanizations, using the term
segregation ambivalently with fragmentation in this case. It was developed in the city of
Beijing and published in 2013 in the journal Urban Geography by Donggen Wang, Fei Li, and
Yanwei Chai [57]. The work serves as a reference to indicate that not only does residential
segregation imply socio-spatial differentiation, but it also affects how people spend their
time and how they use urban space.
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Finally, the third article with the greatest global impact in terms of citations is a theoretical
reflection published in 2008 on planning and zoning policies and their effects on development,
health, or environmental justice. It is authored by Sacoby Wilson, Malo Hutson, and Mahasin
Mujahid [58] in the journal Environmental Justice. Their article is important support to many
subsequent critical studies on urban governance and planning, concluding with a guide of
recommendations to improve the quality of life in fragmented neighborhoods.

5. Discussion and Future Lines of Research

The findings presented demonstrate that urban fragmentation has a significant the-
oretical background, although it often suffers from conceptual ambiguity and a lack of
precise boundaries. This background has expanded in recent years, especially after the
pandemic [59], with a growing number of studies focusing on the conceptual disruption
of the city as an integrated entity as it was previously understood [45]. These disruptions
encompass social, physical, symbolic, and economic fractures.

Most of the analyzed studies approach fragmentation primarily as a physical phe-
nomenon, examining it at the urban scale. Prominent examples include new spatial patterns
such as condominios, gated communities, and urban sprawl. Most of this research is con-
ducted in Latin America, authored by regional scholars who focus on case studies of major
cities and urban areas in the region. These areas exhibit a high prevalence of such patterns,
fueling case studies characterized by substantial diversity and stark inequalities. Never-
theless, contemporary cities are increasingly complex spaces influenced by a multitude of
variables, some of which remain underexplored in discussions of urban fragmentation.

The inherent complexity of urban spaces has left certain dimensions of fragmentation
insufficiently addressed in the existing literature. This concept’s multidimensionality
extends beyond its physical aspects, encompassing economic, symbolic, and political
dimensions, among others. Moreover, fragmentation operates with a distinct multiscalar
character, as the urban issues extend well beyond administrative boundaries. Drawing on
the analyzed studies and the research gaps identified within them, this article proposes
several avenues for advancing the study of urban fragmentation.

One promising avenue for future study is fragmentation associated with the politics of
space; a subject explored in its early stages by authors such as McFarlane [60]. This perspec-
tive focuses on the fragment itself, examining its specific power dynamics and the decisions
that have shaped its development, often aligning with research on inequalities and urban
poverty. Some other works focus on examining urban fragmentation in relation to spatial
policies, pivoting on the dynamics and characteristics of the fragments themselves [61,62],
opening the way to new studies more qualitatively oriented.

Furthermore, in an increasingly globalized world that transcends urban scales [63], it
is essential to adopt a more diverse, multi-scalar approach to analyzing fragmentation. This
includes not only metropolitan areas but also delving into more detailed studies of districts,
neighborhoods, and even smaller territorial units. These levels are often where the most
pronounced differences in urban dynamics and relational processes can be observed [64].

Finally, within the context of global capitalist restructuring, with dominant global
economic activities homogenizing urban dynamics [65], tourism has emerged as a key
driver in shaping urban spaces and a significant driver of fragmentation. Over recent
decades, tourism has reshaped urban morphology, transformed societies, redefined eco-
nomic specializations, and connected distant parts of the world, while intensifying internal
fragmentation [66]. Thus, the relationship between the increasingly prominent tourism
sector and urban fragmentation represents a critical avenue for future research.
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An additional aspect that warrants attention in fragmentation research, beyond the
thematic scope, is the limited application of qualitative methodologies. To date, quantitative
techniques and spatial analysis have largely dominated this field, highlighting an oppor-
tunity for a methodological shift. Such a change could incorporate more detailed scale
analyses and explore new dimensions of fragmentation through qualitative approaches.

Another widespread bias observed in most published studies is the tendency to an-
alyze fragmentation phenomena affecting low-income populations, socially vulnerable
groups, or communities subjected to ethnic or racial discrimination. On the other hand,
studies that examine wealthier groups, business and political leaders, professional execu-
tives, and elite immigrants—whose behaviors also contribute to urban fragmentation—are
considered only marginally [67].

In summary, future research directions in the study of urban fragmentation could be
expanded to include three key areas, among others: (1) examining urban fragmentation in
relation to spatial policies, with a particular focus on the dynamics and characteristics of
the fragments themselves; (2) exploring urban fragmentation beyond the citywide scale,
emphasizing finer-grained levels such as neighborhoods, districts, and even smaller units;
and (3) investigating tourism as a driver of fragmentation, given its cross-cutting impact
on the transformation of cities globally.

The main limitation of the review stems from the type of works included in the
indexed databases used, both of which are focused on journal articles with less presence or
direct absence of other publications such as books, book chapters, conference papers, etc.
Nonetheless, the validity of these databases is well established, and the sample is significant.

6. Conclusions

This paper analyzes the current scientific production on urban fragmentation through
a selection of indexed bibliographies. Starting from a scenario of lacking systematic review
of the existing publications in urban studies, this document addresses that need with an
analysis and a state of the art that contributes to the development of a burgeoning concept.
Therefore, this article fills this gap in the current literature in urban studies, contributing to
a greater understanding of urban issues and the structure of the most important scientific
contributions, employing an innovative methodology compared to prior reviews in the
field of urban studies.

Urban fragmentation represents the physical manifestation of a latent inequality
scenario that has persisted for many decades in cities around the world. These cities are
no longer cohesive spaces, as segregation once asserted, but rather composed of many
disconnected parts, especially in relational, social, and economic aspects, which relate
their characteristics to their spatial distribution, leaving a task to local urbanists and city
planners. This process has been studied by various authors in recent decades, highlighting
the complexity of the phenomenon, the discontinuity of the urban fabric it entails, and the
different dimensions it encompasses, ranging from socio-spatial to the governance of space.

Following the search conducted, the phenomenon of fragmentation is configured as a
process of growing scientific interest, with an increasingly global reach. Since 2008, when
the global financial crisis erupted and urban inequality increased, scientific production has
remained constant and even on an upward trend, being situated in more places around
the planet.

The thematic approaches are very diverse, with varied production among case studies,
theoretical reflections, and conceptual analyses. The most recurrent are those that focus on
urban space and its specific processes, concentrating on its physical changes: development,
diffusion, planning, and new forms of fragmentation, such as condominiums, gated com-
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munities, and private urbanizations. The growing interest in the concept of fragmentation
stands out in contrast to the stagnation of classic segregation.

Latin America, represented especially by Chile, Mexico, and Argentina, stands out as
one of the main areas of study, both in the authors analyzing these processes and in the
journals publishing on them. This occurs in two ways: with its cities as a center of analysis,
given their urban inequalities and new forms of urban fragmentation, and on the other
hand, through its scientific journals, which have become important spaces for scientific
publication related to fragmentation both in Latin America and other regions of the world.

Given the importance and relevance of the urban fragmentation process in today’s
world, which leads, as has been demonstrated, to a growing academic literary production,
future research will be necessary with updates to the literature review conducted here.
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Abstract: The degrowth movement is gradually gaining recognition within North Amer-
ican urban planning, but its influence and application remain limited. Most degrowth-
oriented initiatives have remained at a small scale, mostly pertaining to communities and
neighbourhoods. This study explores whether it is possible to incorporate degrowth princi-
ples into larger planning institutions and policies. The paper reviews existing studies on
zoning policies and the degrowth movement, employing a qualitative research approach,
and utilising secondary data analysis through document and critical discourse analysis.
Through this exploration, this study aims to contribute to upscaling and institutionalising
degrowth principles and to provide a clear outlook on the movement and its characteristics.
Drawing on 32 key sources on zoning and degrowth, alongside two policy documents and a
case study of Texas, this study applies coding, content analysis, and GIS mapping to explore
the intersections of zoning regulations and degrowth principles in urban planning. The
six key principles found to be essential to the degrowth movement—decoupling economics,
fostering stronger communities, self-sufficiency, equity, political autonomy/collaboration,
and ecological/environmental protection—were analysed in the context of the Texas mu-
nicipal code for zoning to see whether current zoning ordinances follow the degrowth
ideology. The findings reveal that while aspects of degrowth, such as affordable housing
initiatives and environmental sensitivity, are present in Texas’ zoning regulations, these
remain minimal and often constrained by the overarching focus on economic profitabil-
ity. To integrate degrowth principles more effectively, significant reforms are required,
including disengaging zoning ideologies from economic growth, fostering autonomy and
self-sufficiency, and reimagining zoning practices to prioritise equity, ecology, and collective
resource management.

Keywords: zoning; evolution; degrowth; sub-branch; principles

1. Introduction

Since its first application in 1880, the USA has heavily depended on zoning as its main
land use control method [1]. This practice consists of categorising plots of land based on
specific criteria. These criteria can change according to the type of zoning (from now on
referred to as zoning sub-branches) or according to state regulations. Traditional zoning
regulations, also known as Euclidean zoning, have driven American urban development,
despite their drawbacks and the formation of alternative zoning sub-branches.

Another concept that has been gaining traction in American urban planning practices
is degrowth. Although it is not a direct spatial intervention, the ideology of degrowth
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has become increasingly significant for our daily needs and circumstances, emphasising
resource conservation and abandoning the economics-driven planning perspective. De-
growth has only been applied at a neighbourhood level so far in the United States. To truly
shift our planning processes and to encourage more sustainable practices and equitable
resource distribution, economics-oriented city planning approaches have to be tackled
institutionally. This paper aims to contribute to the upscaling and institutionalisation of
degrowth. By combining the concepts of degrowth and zoning, the main contributions will
be to clarify what the degrowth movement entails, and how it can be integrated into urban
planning policy.

This paper takes zoning as an example of integrating degrowth principles into a
major spatial planning tool used in the US, specifically focusing on Texas. Given that
Texas is a state with flexible zoning regulations, degrowth principles can theoretically be
easily applied in urban planning, allowing for interpretation of whether it is possible to
integrate degrowth into broader contexts with flexible zoning regulations and assess its
actual application. Hence, this paper will aim to answer two questions:

• To what extent are current zoning regulations aligned with degrowth principles?
• How can degrowth principles be better integrated into urban planning institutions

and land use control methods, such as zoning?

By answering these questions, this paper will uncover whether degrowth principles
can be applied in larger urban planning institutions at the city scale.

The principal findings show that although zoning currently resembles some aspects of
degrowth, it mainly prioritises function and growth. By bringing together this frequently
utilised land use control method and degrowth, our policies can actively pursue greater
sustainability and downscaling to condense our built environments.

This study begins with a literature review to contextualise and create a better under-
standing of each planning tool, followed by the Section 3 to explain the use of secondary
data to conduct research, and the selection of Texas as a case study to understand the
real-life application of zoning and potentially degrowth. Afterwards, results will illustrate
the level of overlap between current zoning regulations and degrowth principles in the
State of Texas. The discussion will focus on the possibilities of aligning the foundations of
degrowth with zoning practices. This is followed by a conclusion exploring what changes
are required to fuse these two concepts in urban planning policies in the United States
while answering the previously stated research questions.

2. Literature Review

This literature review is separated into two sub-sections. First, zoning is explored
in terms of its purpose and the development and practical differences of sub-branches.
This helps to build an understanding of the historical precedent attached to zoning and
to show how common this planning tool truly is in American urban planning practices.
The second sub-section will examine the degrowth movement, what it entails, and what its
main goals are. By unpacking these two planning concepts, a more concrete understanding
of both tools can be created, as well as a clearer path for research to see where and how
these concepts may overlap.

2.1. Zoning

Since the late 1800s, zoning has been a major tool used across the United States to
control land use [1]. By controlling the intensity and the types of developments that
occur, Euclidean zoning helps allocate costs effectively across cities [2]. While its original
aim was to avoid market failure and provide social welfare for communities, traditional
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zoning quickly faced criticism [3]. Its prioritization of economics and its highly political
nature have been cited as contributing to segregation and environmental injustice. This
is underscored by the fact that when zoning was initially created, one of the two types
invented was racial zoning, where minority groups were targeted and neglected [4,5].

Most of the initial developments in zoning ordinances were dependent on the urban
elite and significant political figures. Their influence on institutionalised planning practices
was based on their economic power and ownership of property [4]. An example of this
is when height restrictions were upheld in 1909 in Baltimore, leading to urban sprawl for
the sake of development [6,7]. The lower height requirements caused amenities to spread
across the land to accommodate building, which subsequently led to the sale of more land
and units. The sprawl caused by this has reinforced segregation and classism due to car
dependence that could only be afforded by certain income groups [8,9]. The combination
of urban sprawl and increased car use leads to environmental degradation due to high
carbon emissions. Furthermore, the zoning of certain land use types can cause spillovers
into other zones, affecting both the environment and public health [2,10]. This is further
emphasised by researchers through the concept of ‘environmental racism’, claiming that
poor and minority communities tend to inhabit zones prone to spillovers [11].

Lastly, for decades it has been argued that one of the major disadvantages of Euclidean
zoning is its contribution to rising housing and land prices. This has been repeatedly argued
by scholars to reinforce the discriminatory outcomes of zoning [2,4,8]. This argument is
supported by evidence that restrictions on housing supply and development due to zoning
ordinances increase demand and therefore drive up prices.

These practices, which placed more weight on economic growth and separation, con-
tinued well into the 1950s [9,12]. However, the criticism of zoning practices led to the
creation of new types of zoning. In the 1970s, two sub-branches of zoning were introduced
to urban planning discourse: inclusionary zoning and performance zoning [4,13,14]. More
participatory approval processes for project developments were implemented, and afford-
able housing schemes were made more accessible and available through ‘Priced Dwelling
Units’ as part of inclusionary zoning [9]. Inclusionary zoning mostly aims to include racial
minorities and lower-income groups in targeted planning initiatives [8,13]. In accordance
with the participatory aspect of inclusionary zoning, performance zoning can help reflect
the character of a community more accurately through predetermined standards based on
local conditions [10,15]. Additionally, performance zoning ordinances can be written in
a way that encourages development and incentivises certain practices, meaning they can
prioritise aspects such as environmentalism [15].

Another zoning sub-branch that emerged was incentive zoning. This sub-branch
allows developers and planning institutions to negotiate floor-to-area ratios, enabling the
construction of higher-density developments in exchange for social service provision (such
as landscaping and public space, among others) [16]. Incentive zoning aims to address
issues of sprawl and standardisation created by Euclidean zoning practices, promoting
diversity in the urban fabric and shaping how our built environments look and function.
However, this approach can arguably enhance market-based land use planning through the
commodification of land [17,18] By shifting the responsibility of providing public amenities
to private developers, governmental institutions risk the construction of unattractive and
underutilised public spaces that only meet minimal standards [19].

Lastly, to tackle the lack of environmental protection in Euclidean zoning, form-based
zoning codes were created. By integrating buildings into urban contexts, rather than
assigning zones to land use types, planners have more control over the environmental
impact of buildings and can maintain sustainability and environmental stability [9,10].

50



Urban Sci. 2025, 9, 6

While zoning was initially employed due to its economic and discriminatory tenden-
cies, it has since transformed to tackle these issues while also incorporating sustainability
and equity into its approach. The evolution of this practice has also partly reflected the
divide in opinions between those who defend strict regulations (Pigouvian) and those who
defend public choice (Coasian) [20]. However, it is important to note that much of the
discourse and research on zoning applications and sub-branches relies on older sources.
This highlights the need for more up-to-date research on zoning to truly understand how
the practice has evolved and whether there is space for more change. Through these
changes, certain principles of degrowth can also be identified and potentially incorporated
into zoning regulations to address the weaknesses of zoning (segregation, environmental
degradation, and political inequity, among others highlighted in this section).

2.2. Degrowth

Evidently, traditional zoning practices reinforce certain economic cycles that only
benefit property owners [21]. As Euclidean zoning helped to stabilise the real estate market
and commodify housing, this is exactly what it has been criticised for, as such priorities
neglect the need for community participation and social welfare provision in favour of
profitable construction patterns for homeowners and property owners [21]. Alongside the
criticism regarding the prioritisation of commodification and profit, traditional zoning is
criticised for advancing urban sprawl, which is an undesired outcome, especially within
the degrowth movement. This is because urban sprawl is perceived to be environmentally
harmful and causes issues such as biodiversity loss [22]. To address these criticisms, modern
zoning practices have begun to reflect certain principles of the degrowth movement. To
fully understand the relationship between the reinforced cycles caused by Euclidean zoning
and degrowth, we need to further explore what degrowth entails.

The degrowth movement has been defined in multiple ways. For instance, Savini
(2021) claims that degrowth is “a collective and deliberative process aimed at the equitable
downscaling of the overall capacity to produce and consume and of the role of markets
and commercial exchanges as a central organizing principle of human lives” [21]. Other
definitions proposed by Khmara et al. and Xue emphasise the importance of ensuring
equity, well-being, and high quality of life while reducing ecological degradation and
downscaling production to provide more sustainable livelihoods in both the short and
long term [17,18,22]. Already, the importance of maintaining environmental integrity
and relegating economic growth is heavily incorporated into the movement. Essentially,
one of the key ideologies behind degrowth is to reduce competition and de-commodify
aspects of urban life [21]. This is the opposite of the reality of zoning, which commodifies
aspects such as housing and neglects land and resource conservation—both of which have
been criticised.

A crucial aspect of degrowth is shifting the focus of urban planning from consumption-
and valuation-based perspectives to those that are more focused on community-building [23,24].
This can be achieved through broadening socio-environmental responsibilities through our
policies as well as our production and consumption trends, while also building relationships
and emphasising the importance of networking to empower each other and make collective
decisions [23–25]. More specifically, a key principle of degrowth that works towards this
goal is reducing our consumption rates, rather than simply trying not to consume or
produce more [24–26]. This can also help in reducing our carbon footprints and adopting
more sustainable lifestyles [17]. This not only promotes ecologically sustainable practices,
but it can also help create closely knit communities through initiatives such as community
gardening [17]. These aspects also tie in with the principle of providing resources and
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urban space in an equitable manner. The degrowth movement pays special attention to
reducing hierarchies in urban planning by putting citizens and their participation first, to
allow for more choice in the planning process (similar to the Coasian approach mentioned
earlier) [17]. This also encourages the development of community initiatives and collective
societies that live and share together [17]. These are aspects that are not considered in
zoning regulations, as they mostly focus on single-family housing. By combining degrowth
perspectives and zoning regulations, and therefore including a variety of housing, zoning
can expand the built environment in a more inclusive and equitable manner.

However, as seen in the examples stated above, degrowth principles have not yet
been formally introduced and integrated into urban planning policies. Currently, degrowth
practices are based on community initiatives and small-scale neighbourhood projects. There
is a lack of institutional integration, which limits the impact and spread of the movement,
and this needs to be tackled [17]. This requires a more contextual planning approach,
which may seem familiar from the development of form-based codes discussed earlier, to
ensure ecological and cultural conditions are taken into account when spatial interventions
are planned [21]. To do this, however, the movement needs to change its narrative from
criticising economic growth to emphasising the human and ecological costs it brings, setting
more achievable expectations in today’s economic climate [26]. Decreasing the value of
economic gain and instead promoting environmental stability and equity are crucial steps
that have driven the movement; however, there are other possibilities to integrate the
degrowth ideology into planning institutions. For instance, housing must be utilised better,
both in terms of existing structures and by making homeownership more accessible to
less economically advantaged groups of citizens [22]. Furthermore, the movement has to
start setting clear foundations and definitions for its key pillars, goals, and applications
to standardise its practice so it can be translated into public policies. This is an aspect of
degrowth that remains understudied in current discourse. Scholars such as Kaika et al.
also criticise the movement for paying little attention to upscaling and institutionalising its
practices [27]. These aspects also need to gain more traction in the current discourse, which
this paper is aiming to enhance.

By translating the key aspects of degrowth, urban planning institutions, and more
specifically, the implementation of zoning regulations, can be improved to be more con-
siderate of our urban environment, our resources, and how the built environment shapes
interaction. The emphasis on ecological protection and equity, in particular, can help im-
prove zoning to address its points of critique, while institutionalising and upscaling the
degrowth movement.

3. Materials and Methods

The research conducted for this paper was based on qualitative secondary data sources,
which were subjected to document and critical discourse analysis. During the document
and critical discourse analysis, the content of each source was examined to uncover patterns
of discussions surrounding degrowth and zoning. Common themes and linkages were
identified, such as the influence of economics, politics, and community input. These
patterns were crucial for the coding process and created a comprehensive outlook on how
the interdependence between these themes shapes regulations, and consequently, our
built environments. These secondary sources ranged from existing open-source research
papers and books to public policy documents. This study consulted twelve sources on
degrowth, and twenty sources on zoning (thirty-two sources in total) out of the ninety-four
sources found using search engines such as Google Scholar. The research used in this
paper ranges in topics from different types of zoning to the degrowth movement. While
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the search was kept as broad as possible, the thirty-two documents selected specifically
focused on urban economics and spatial planning interventions, in relation to zoning and
degrowth. From an original pool of 112 documents, twenty were directly related to urban
economics, demonstrating the extent to which economics is prioritised in urban planning,
compared to fifty documents referring to degrowth and fifty-nine to zoning. Other topics
common in degrowth discourse that were noticed during the collection of sources ranged
from the origins of the concept to the housing and transportation sectors, and how they
can implement more degrowth-minded practices. These research papers were used as a
foundation for the literature review, to conduct a secondary data analysis of zoning and
degrowth discourse. This foundation was built through coding and content analysis, to
determine the main principles of degrowth, as will be further explained in Section 3.1.
Furthermore, this foundation provided common terms and indicators associated with
degrowth. This helped ensure internal validity, as this process ensured a standardised
method of identifying degrowth practices, providing more insight into what was measured
and how.

Alongside the selection of discourse, an important aspect of this research and the
selection of secondary data sources was the process of finding and selecting which policy
documents and policy briefs to use for the analysis. Through this process, two policy
documents relevant to the United States and the case study of Texas were discovered. First,
the Standard Zoning Enabling Act of 1926, which was the first public policy document
to be used in the United States as a baseline for all states to follow when drafting zoning
regulations, was selected to understand initial zoning regulations and to compare with
more recent zoning regulations to assess how zoning ordinances have developed, and
whether or not newer sub-branches were integrated over time. The second document,
the Texas Municipal Code for Zoning, was selected as a more recent zoning ordinance
applicable to the specific case study—and as a basis for comparison of multi-level policy.
This document summarises which zoning regulations are standard in the state, and their
purpose. As a case study, Texas is relevant as an anomaly to most other states in terms
of how zoning is applied, as it is one of the least regulated states, due to the lack of a
state-wide mandate for zoning regulation implementation [28]. The differing levels of
implementation between cities, or even counties, in Texas may result in a rich variety of
zoning landscapes that could facilitate the study of the different degrowth patterns either
enabled or hindered by existing regulations which may or may not have been implemented.

In addition to the two policy papers found, a comprehensive list was made to identify
all counties in Texas which zone, by accumulating all zoning codes of each county through
a thorough online search. While these county-based codes were not used for analysis, this
list was used to create a visual representation to understand how many counties in Texas
engage in zoning practices. This map (found in Section 3.3) was created based on a list of
states that implement zoning, and visualised using Graphic Information Systems (GIS).
The map created is a modification of an existing polygon layer (a layer used to visualise
the boundaries and shapes of areas on a map) found online [29], to only show the counties
which enforce zoning regulations.

Lastly, two degrowth initiatives were found globally as points of comparison. These
two initiatives (sustainable building bricks in Egypt and the Nieuwe Meent development in
the Netherlands) are meant to provide examples of how degrowth can be incorporated into
urban planning at the neighbourhood level. Each initiative highlights a different aspect of
degrowth, such as fostering stronger communities, autonomy, and ecological protection.
These initiatives will be used as comparison points to Texas, to see how degrowth practices
can be improved in Texas, and what possible initiatives can be incorporated into Texan
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urban planning (See Section 4.3). Not only will this show possibilities for more degrowth-
minded practices in Texan planning culture, but it will also provide external validity,
as these comparisons will explore whether or not degrowth initiatives are applicable in
different contexts.

In the following sub-sections, the coding process, operationalisation and selection of
degrowth principles, and case study selection are outlined in more detail.

3.1. Coding Process

All data and sources collected for this research were subjected to a coding process
using the qualitative analysis software, Atlas.TI, version 25.0.1. The coding process
consisted of labelling terms and phrases in each source to categorise indicators and
crucial pieces of information related to zoning and degrowth. This process is divided
into two separate sections. First, the degrowth literature was coded (see Figures 1 and 2
for code trees) to identify the key principles of the movement. Secondly, the summary of
the Texas policy paper was coded to find overlap between different zoning sub-branches
and degrowth principles.

Figure 1. Zoning sub-branch code tree.

Figure 2. Degrowth principles code tree.

During the collection of the literature, an initial list of degrowth principles was iden-
tified. When each source was coded, it became clear that the initial list of principles had
to be expanded to accommodate newly found trends in the literature. Therefore, during
the coding process, new indicators were added, as explained in Section 3.2. Afterwards,
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all codes were revisited to avoid repetitions and miscoding. This led to the creation of the
principles identified in Table 1 in a semi-inductive manner, by combining the initial list of
indicators with new ones that emerged from the analysis process (see Figure 2).

Table 1. Operationalisation table.

Concept Principles Indicators Explanation

Degrowth

Decoupling
Economics Decommodification Deprioritising material and

financial growth

Fostering Stronger
Communities

Conviviality, Cohabitation,
Culture, Interaction

Providing community spaces for
networking and solidarity

Self-Sufficiency Low-impact Livelihood,
Downsizing

Reducing consumption and
production patterns to

avoid excess

Equity Cooperation, Collective
Action, Equal Distribution

Democratically allocating
resources in a socially just

manner, to maintain well-being

Political
Autonomy/Collaboration

Decision-making,
Participation, Organising

and Regulating

Empowering residents and
smaller entities to have influence

over regulations and their
living environments

Ecological/Environmental
Protection

Lowering Emissions,
Renewable Energy Sources,

Resource Conservation,
Biodiversity

Encouraging sustainable practices
to reduce waste, emissions, and

consumption patterns, while
preserving our environment

The second part of the coding process involved coding the summary of the Texas
policy document. Although the same dimensions were used as for the coding of the
literature, an additional code tree was used to identify zoning sub-branches (see Figure 1).
By using both code trees, overlap between zoning sub-branches and degrowth principles
was found, which will be expanded upon in Section 3.2. Furthermore, motives and generic
ideologies behind zoning regulations were coded in relation to degrowth, to assess how
much of the degrowth movement is reflected in active zoning ordinances, and how much
of it remains conceptual.

3.2. Operationalisation

Based on patterns found during the coding process, a list of principles guiding the
degrowth movement was identified. As discovered in the literature review, the degrowth
ideology heavily depends on equity, environmental protection, and reducing the impor-
tance of economic growth in urban areas. These three aspects of degrowth are most dis-
cussed across the literature. Across these three aspects, six principles have been identified
to encompass the ideology of degrowth, which are explained in Table 1.

The equity principle refers to the equal distribution of resources, while empowering
all citizens. More specifically, the equity pillar details the importance of rights and equality,
to provide equal opportunities for everyone. There is a strong emphasis on justice and
providing social welfare [17]. This is closely related to another principle, which was
identified as fostering stronger communities. This principle was separated from equity to
highlight the concepts of cohabitation, conviviality, and networking, which are strongly
dependent on degrowth initiatives [22].
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The environmental protection principle, mostly referred to as ecological value in
degrowth literature, encompasses everything ranging from climate change adaptation to
reducing our ecological footprints through more sustainable and less consumption-heavy
practices. Most importantly, this principle aims to conserve both our natural environment
and our resources, through less consumption and production, and by efficiently using what
is already available [17]. This notion also ties in with the fourth principle of degrowth,
which is decoupling economic growth from urban planning. This means that an active effort
must be made to reduce the importance of economic growth when planning our urban
environments, as well as to downscale our lifestyles [21,24–26,30]. The act of downscaling
also corresponds with the concept of self-sufficiency, identified as the fifth principle of the
movement. Alongside reducing our consumption patterns, self-sufficiency also attempts to
produce only what is necessary within smaller communities [25]. This can also be achieved
through physical downscaling, which requires proximity between facilities, eliminating
the need for transportation services [22]. This can also help protect our environment and
reduce emissions.

Lastly, the political dimension mostly refers to the goal of diminishing hierarchy in
urban planning, to provide opportunities for collaboration between planning institutions
and communities. Furthermore, there is a strong emphasis on deliberative democracy in
the degrowth movement, to allow for greater empowerment and participation, as well as a
level of autonomy for communities to self-organise and self-regulate [21].

Evidently, most principles of degrowth are interlinked and work together to shift
our attitudes from an economics-based planning approach to one which prioritises social
welfare and the environment. Each of these crucial principles identified as the main
dimensions of degrowth was considered when evaluating zoning regulations in Texas. The
operationalisation of degrowth principles not only provides better grounds for analysis
but also creates a comprehensive overview of the movement and its components, which
have yet to be defined concretely in common discourse, as noted in Section 2.2. While the
explanation of each principle remains broad in this article, the operationalisation table can
serve as a starting point to address this research gap.

3.3. Case Study

Texas is known to be one of the only states that does not enforce zoning regulations
across the state [28]. In fact, while Houston, the second largest city covering almost
1740 km2 of land, does not implement zoning [31], Dallas has been implementing zoning
since 1910 [32]. This is due to the fact that, historically, residents across the state of Texas
have rejected the notion of zoning [9]. This variation in the implementation of zoning by
county or city can be seen in Figure 3.

The variation in implementing zoning regulations across the state is an interesting
feature to study; more specifically, the difference between current zoning regulations and
those proposed by the 1926 publication of the Standardised Zoning Enabling Act [2]. These
changes can clarify whether there is a possibility of integrating ideologies such as degrowth
into planning institutions, and how this can be achieved.

To truly see the varying extents of zoning ordinances adopted in each city in Texas, the
zoning policies of each county would need to be analysed individually. However, this is
beyond the scope of this paper; therefore, a summary of the Texas zoning regulations was
used instead [33]. The municipal code itself was not relevant to this study as it is strictly
procedural and only addressed appeal processes and levels of jurisdiction. The summary
used was more insightful in terms of the content of zoning regulations.
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Figure 3. Map showing cities in Texas that implement zoning [29].

4. Results

This section presents the findings from the coding process, to understand whether
degrowth principles are present in the overarching zoning regulations issued by the state
of Texas. Although the Texas municipal code is only meant for generic guiding purposes,
giving individual municipalities the right to remove, edit, or add clauses, it provides insight
into common practices across the state and a comprehensive overview of which clauses
align with degrowth principles. To identify which principles align, the results showing
which degrowth principles and zoning sub-branches overlap will first be presented. Next,
more general findings will be outlined to see how degrowth principles have infiltrated the
policy brief without a direct link to zoning. Lastly, the integration of degrowth in Texas
will be compared to other degrowth initiatives implemented internationally.

4.1. Sub-Branches Used to Push Degrowth

Although all sub-branches of zoning are present to some extent in the Texas munici-
pal code, there is little overlap between the various zoning sub-branches and degrowth
principles. The overlap observed has been identified in Table 2. For instance, performance
zoning was used to bring attention to environmental protection by aiming to ‘lessen con-
gestion in the streets’ and ‘provide adequate light and air’ in the comprehensive plan
of Texas [33]. A comprehensive plan identifies a strategy to achieve a city’s goals and
ambitions to grow [33]. Zoning is one of the main tools to implement a comprehensive
plan, essentially aiming to reach the goals stated within it. By extension, zoning in Texas
aims to protect the environment through adequate light and reduced congestion. Another
example is the combination of inclusionary zoning with the equity principle of degrowth,
which is apparent in the clause stating that through urban planning, a ‘range of housing
opportunities and choices’ should be created [33]. This not only aligns with degrowth, as
there is a focus on widening the target group of development projects by setting prerequi-
sites to consider different incomes and co-habitation possibilities, but it is also part of the
‘smart growth’ initiative [33]. This initiative is spread across the United States, and Texas
has integrated it into its policies, alongside other states. The smart growth initiative also
calls for strengthening and directing development towards existing communities, which
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hints at the fostering stronger communities principle of degrowth, as well as alluding to
the idea of utilising what exists rather than expanding [33].

Table 2. Overlap between degrowth principles and zoning sub-branches in the Texas policy paper.

Degrowth Principle Performance Incentive Inclusionary Euclidean Form-Based

Decoupling Economics - - - - -

Fostering Stronger
Communities - Yes - - -

Self-sufficiency - - - - -

Equity - - Yes - -

Political Autonomy/
Collaboration - - - - -

Ecological/
Environmental Protection Yes - - - -

4.2. General Findings

Through the coding process, it became clear that many initiatives, such as the smart
growth movement, as well as various types of zoning and tools (such as planned unit
developments, which provide flexibility to deviate from standard zoning regulations), have
addressed various aspects of what degrowth has brought together into one movement. The
idea of building on what we have rather than expanding and consuming more, for instance,
has recurred both in smart growth and degrowth. This can also be seen in other parts of the
policy brief summarising the Texas Municipal code, which aims to avoid urban sprawl and
ensure close-knit communities both socially and physically. This was present in one of the
smart growth clauses within the Texas municipal zoning policy brief, calling for ‘a range of
housing opportunities and choices’, aiming at more varied and affordable housing options,
but also in clauses stating the importance of fostering a strong sense of space and attractive
communities, hinting at more inclusive zoning practices and stronger social cohesion. This
is reinforced by the presence of multiple sub-branches in this dimension, suggesting that
modern regulations consider urban areas as complex and cohesive systems with many
facets, rather than collections of buildings and parcels which have to be profitable and
spatially uniform.

The call for more varied housing options aligns deeply with degrowth ideology, as it
tackles issues of equity, sprawl, and co-habitation simultaneously. The general idea behind
these initiatives highlights the importance of issues such as a lack of affordable housing,
private transportation dependence, and the role residents play in shaping their physical
environment. Many regulations have been set through zoning to ensure these three issues
are tackled. For instance, in the Texas municipal zoning regulations, it is stated that land
use has to be mixed, and public transportation facilities and financing schemes have to
be included, closely aligned with form-based zoning codes. Alongside avoiding sprawl,
these clauses align with degrowth, as they direct development to be more compact and
sustainable through shorter distances as well as more resource-efficient practices to reduce
carbon emissions. And while the Texas zoning regulations encourage the development of
public transportation, this may need to be adjusted to fit degrowth principles more closely.
The Texas municipal code states that future transportation needs must be forecast, and
financing for more transportation facilities should be planned, aiming to discourage private
vehicle use [33]. While this is a more sustainable and resource-efficient method, it is not
enough to be associated with degrowth. Rather, to truly integrate degrowth, the use of
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motorised vehicles in any capacity should be discouraged, in favour of closer proximity
between facilities and amenities.

Nevertheless, while most, if not all, principles of degrowth specified in Table 1 are
present to some extent in the zoning policies of Texas, there are two essential components
missing from seamlessly connecting the concepts of zoning and degrowth: intention and
deprioritising economics. The degrowth movement has emphasised time and again that
the intention to achieve its principles is what sets it apart from other initiatives. One of
its main intentions is to remove the influence of economic growth on our cities and their
development. This is a major point missing from the Texas municipal code, as there is no
specification as to how this would be tackled, or how the economy would be decoupled
from the built environment. Instead, there are certain clauses, such as the creation and
enhancement of economic value clause in the smart growth concept, which prioritise the
cost-effectiveness of urban planning and development projects, essentially suggesting the
opposite of economic decoupling [33].

While there is clearly a motive to be more considerate of our environment and foster
stronger communities, the motive for degrowth clearly lacking in the municipal zoning
code. Although the main idea behind degrowth is present, there is no clarity as to whether
or not these clauses and goals are meant to support the degrowth movement. The lack of
direct reference means these clauses cannot be considered to truly be part of the degrowth
movement. It is important, therefore, to change zoning ordinances to demonstrate the
intent to integrate degrowth principles.

In addition to the lack of change in the economic perspective of zoning, we observed
that the Texas municipal zoning codes were inherently similar to those proposed by the
1922 Standard Zoning Enabling Act (SZEA) [34]. For instance, while political autonomy is
an important aspect of degrowth, by dismantling the hierarchical structure of zoning affairs,
there is no active attempt towards it. This is not to be confused with the town hall meetings
and appeal processes available for residents to participate in, and voice their opinions
regarding zoning affairs, as this is not a step towards political autonomy. While there is a
degree of participation, this has been possible since the formal introduction of zoning in the
early 1900s, whereas gaining political autonomy would require decision-making power and
self-organised communities which are not reliant on state-wide regulations. Furthermore,
the municipal code explicitly quotes sections one and three (Grant of Power and Purpose in
View, respectively) of the Standard Zoning Enabling Act, which shows the lack of change
in zoning regulations, especially regarding alignment with the degrowth movement. For
instance, Section 2 of the SZEA, concerning districts, and Section 7, regarding the Board of
Adjustment, have been copied into the Texas municipal code word for word. The lack of
change in this regard, and dependence on old-school zoning ideologies, suggests a lack of
intention or even motivation to combine zoning with degrowth.

4.3. International Degrowth Initiatives

To gain an understanding of how degrowth initiatives impact neighbourhoods, and
through which methods Texas can apply it to its own urban development trajectory, it
is important to look at initiatives started internationally. This section will explore two
degrowth initiatives, one from Egypt and one from The Netherlands. These practices will
provide a new perspective on what degrowth initiatives can look like, and how even the
smallest changes can become part of the movement.
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4.3.1. Bastoob, Egypt

Due to the growing efforts by the government to encourage citizens in Egypt to move
away from Cairo, there has been an increase in housing demand and construction in other
regions of the country. Bastoob, a local business in Egypt, recognised the need for safe,
affordable, and quick construction of housing, to be able to meet the demand, while provid-
ing adequate housing. As a solution, Bastoob has innovated an interlocking construction
block [35]. These blocks eliminate cement in construction, due to their interlocking quality,
and are thermally insulating [35]. They have taken various principles from the degrowth
movement such as ecological protection and equity. The technology behind the bricks
allows for them to be salvaged and reused, if and when a house made of them is dismantled,
and the elimination of cement significantly reduces the carbon footprint of the construction
process [35]. Furthermore, the insulation characteristic of this block allows for less energy
consumption as the brick itself can keep the house warm on its own. Furthermore, these
bricks make safe housing more accessible to the people of Egypt, providing equity in
terms of affordability and security. By encouraging practices or innovations such as these
bricks, policymakers can provision multiple aspects of degrowth at once, with small actions
and changes. Texas can take the innovation of Bastoob as either a tool or inspiration for
more local innovation, as well as implement the usage of modern building technologies to
reduce the strain put on our environment when constructing new infrastructure, and to
simultaneously provide more secure housing.

4.3.2. Nieuwe Meent, Netherlands

The Nieuwe Meent development project, started in 2018, is a cooperative housing
development in Amsterdam seeking to detach from the competitive economic-minded
housing market of Amsterdam by highlighting community sharing and cohabitation [34].
This development has adopted the ecological and community-building principles of the
degrowth movement through the establishment of three key pillars: collective living
groups, shared facilities, and caretaking [34]. The community fosters self-sufficient practices
through agricultural and ecological education [34]. Furthermore, this development pro-
vides autonomy to its residents, as collectivism in this case also extends to decision-making
power and participation [34]. This independent community has created a neighbourhood
in which degrowth principles are nurtured and affirmed to provide affordable, resourceful,
and autonomous housing in the neighbourhood. The steps taken in this community to
provide autonomy and social interaction can be taken as a stepping stone for policies or
actions to be taken in Texas, to integrate degrowth into urban planning and development.
As seen in Section 4.2, Texas has already put effort into developing affordable housing.
By taking the Nieuwe Meent as an example, these policies can be developed further to be
considerate of housing other than single-family units, which fosters stronger communities
and sharing practices.

5. Discussion

Although there are direct quotes and phrases used in the current Texas municipal
zoning code from the SZEA, it has also adopted various new sub-branches which have
reduced the dominance of Euclidean zoning. Essentially, the foundations of zoning are
already changing to become more considerate of other aspects of urban environments
than economic growth. Although not all sub-branches considered in Table 1 have a direct
correlation to degrowth principles through zoning clauses in the municipal code, all have
been adopted in some capacity. The shift in nature of these regulations, from Euclidean
to sub-branches such as performance and inclusionary zoning, already provides some
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insight regarding the changing perspective of planners. There is clearly an attempt at
deprioritising Euclidean zoning and its consequences by focusing on more equitable and
non-economical measurement practices. While this is a step in the right direction, there is
no direct relationship formed with degrowth as it stands.

By definition, all sub-branches created in recent years are aimed at amending zoning
practices to be more ecological and inclusive (which is, in fact, a zoning sub-branch on its
own). As a matter of fact, across the literature, inclusionary zoning has been established
to aim at providing affordable housing to enhance racial and social integration. This can
be seen as a base on which the equity principle of degrowth is formed. However, what
sets degrowth apart from this sub-branch is its broader approach to social inclusion and
integration, addressing systemic inequalities and fostering diverse communities. The
equity principle of degrowth also emphasises the importance of communal spaces and
resource sharing, aspects that are often missing from current zoning regulations [17]. By
integrating degrowth principles with inclusionary zoning, developments can focus on both
affordability and providing a variety of housing forms to appeal to a larger population.
Similarly, incentive zoning aims to encourage more community-building opportunities
through its exception- and bonus-based mechanisms [13]. Not only does this diversify the
urban fabric, it also institutionalises degrowth, through the inclusion of collaborative living
and flexible ownership schemes. This would shift the focus of zoning from traditional
single-family units to more accessible and versatile housing options. This can also help with
controlling our resource consumption, as the solution would lie within already existing
structures, rather than expanding the boundaries of our cities to build more and newer
structures, avoiding sprawl. Furthermore, more participation should be encouraged in the
planning process. This trend has been growing in recent years; however, it is crucial to
limit hierarchy in planning processes at an institutional level [17]. This can help address
more pressing needs expressed by the public and empower citizens to become a stronger
community with more equitable practices and shared habits. By including practices as
such in our planning policies, we can ensure the inclusion of all three pillars of degrowth:
equity, ecological integrity, and lower consumption [26].

Form-based codes also allow for more diversity in the urban fabric through their
encouragement of mixed land-use planning. The mixture of land use can help avoid sprawl
by limiting the distance between amenities, essentially allowing for a more compact city
model, while also consuming fewer resources such as land or fuel. Lastly, performance
zoning can be used as a foundation to integrate degrowth principles into zoning practices
seamlessly, as it is meant to provide a framework to regulate standards more efficiently.
Although it does not impact the built environment as directly as other zoning sub-branches,
it provides motivation to be more considerate of the consumption of various resources and
serves as a tool for accountability when assessing aspects such as carbon emissions, waste
handling, and more. If the foundations of each sub-branch are expanded upon and used
efficiently, degrowth principles can align and even elevate the mission and vision of these
sub-branches to create a more environmentally sensitive and equitable zoning concept.

It is important to note, however, that while these sub-branches are already present in
the Texas municipal code, there is still a lack of collaboration with the degrowth movement,
undermining the potential of what can be achieved when the two are combined. This also
limits how much degrowth can truly be institutionalised, as there is no regulation advanced
enough to accommodate space for degrowth principles. This is especially true because
most of the current zoning regulations are still highly dependent on Euclidean and old-
school zoning ideologies. The commodification of land, and the cost-effective perspective
on which Euclidean zoning is built, remain highly influential in the current zoning code
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of Texas, suggesting that although other principles of degrowth have the possibility to
integrate, the main goal, which is to deprioritise economic growth, is still at the root of
planning and zoning approaches. If the degrowth movement uses innovative building
technologies such as the bricks made by Bastoob (See Section 4.3.1), or the cooperative
approach seen in the Nieuwe Meent development (See Section 4.3.2), the movement can
try to find common ground with urban economics, as these practices are clear examples
of urban degrowth, which also happen to reduce construction and maintenance costs.
However, to truly integrate degrowth principles and build upon the sub-branches present
in the Texas municipal code, the concept of zoning must be reimagined to highlight
ideologies similar to that of degrowth, rather than economic growth.

6. Conclusions

As can be derived from this research, zoning regulations in Texas are rather flexible,
providing opportunities to integrate degrowth principles and ideologies. A small overlap
between zoning sub-branches and degrowth principles in current Texan zoning regulations
(such as the overlap between equity and inclusionary zoning, or performance zoning and
ecological protection) suggests there is potential for more development within these local
regulations to institutionalise degrowth ideology through the framework of zoning regula-
tions. Nevertheless, the small facets of degrowth that have been identified in the state’s
current zoning legislation (specifically resolutions such as affordable housing, community-
building initiatives, and sensitivity towards the natural environment) are overshadowed
by the lack of change in fundamental ideologies such as profitability. Zoning regulations
in Texas illustrate the pressing need to reimagine urban planning frameworks to align
with degrowth principles at larger scales and more directly, challenging deeply entrenched
economic paradigms that prioritise commodification over resourcefulness. The influence of
economic growth over urban planning policy has blocked the path for intentionally imple-
menting degrowth-minded initiatives and policies. This begs the questions posed by this
study: “To what extent are current zoning regulations aligned with degrowth principles?”
and “How can degrowth principles be better integrated into urban planning institutions
and land use control methods, such as zoning?”. To answer the first question, it is important
to note that although certain Texan zoning policies simultaneously address the concerns of
degrowth, there is potential for more conscientious action to be taken. The second research
question requires a more complex understanding of the changes that need to be made.
Even though, theoretically, there is a possibility of amending zoning to integrate degrowth
ideologies in a more institutional and tangible manner, fundamental changes have to be
made to the practice of zoning. To truly reap the benefits of zoning sub-branches and their
predisposition to be more inclusive of degrowth ideology, the influence of urban economics
on urban planning regulation must be re-examined.

The major building blocks of zoning, which are profitability and economic growth,
must be deprioritised to truly integrate the essence of degrowth. This may require some
restructuring of urban economics, which is beyond the scope of this paper. Instead, smaller
steps can be taken to shift priorities in urban planning from economics to ecology and
self-sufficiency. By promoting other principles and aspects of degrowth, indirect pressure
on economic growth can be applied. For instance, understanding land as a resource to
protect and cultivate, rather than a tradeable asset in our planning approaches, would
result in less land being occupied during development processes, and land would be
used more effectively. To achieve this, urban planning institutions have to shift focus
from city-scale economic growth and introduce more legislation focused on resource
conservation. This could involve policies that prioritise the repurposing of abandoned
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amenities and buildings over further construction. By encouraging a mindset of using
what is readily available, rather than producing new facilities, degrowth can be integrated
more structurally into zoning ordinances. This can also be used as a method to decouple
zoning from economic growth by advancing development strategies that discourage the
construction of new buildings, limiting potential profit accumulation while also treating
the land that has already been developed as the scarce resource it is. Repurposing old
structures and avoiding new construction and consumption could detach monetary value
from land.

In the case of Texas zoning policies specifically, there are a couple of possibilities to
adapt existing policies to be more degrowth-minded. Firstly, current zoning techniques in
Texas do not include form-based zoning. By incorporating form-based zoning, Texas can
prioritise social-ecological values. This would require more flexibility in terms of mixing
land use in urban areas. Not only will this further emphasise the efficient use of already
occupied land, but the mixture of amenities can also help reduce distances. Furthermore,
the flexibility provided through form-based codes can help counter critiques of zoning
standardisation. The reduction of distances is also a major tool Texan municipalities can
use to transform their zoning regulations. Currently, Texan zoning regulations call for
the expansion of public transport accessibility. However, to truly integrate degrowth, it is
important to reduce all kinds of motor vehicle usage. While the use of public transportation
is more sustainable than private vehicles, there is no attempt at containing urban sprawl, a
key concern for the degrowth movement. The mixture of land use through zoning tools
such as form-based codes can allow for the shrinking of cities, shifting the focus from
managing urban sprawl through accessible transport to containing sprawl. Another aspect
through which zoning regulations in Texas can be adapted to include more degrowth
principles concerns the level of autonomy that is delegated. Currently, the state of Texas
has given local municipalities and counties power over which state codes are adopted
by their local regulations, which ones are amended, and which ones are declined. While
autonomy is a major aspect of degrowth, this level of autonomy is not a new addition
to the state’s zoning regulations. In fact, it reflects the 1926 SZEA model. This level
of autonomy has to be expanded to fit modern planning approaches and the degrowth
movement, extending autonomy and decision-making power to residents. To extend
autonomy to residents, as suggested by the degrowth movement, Texas should aim to
make appeal processes and public hearings of zoning reforms more accessible. Although
these hearings are already open to the public, the announcements of these hearings are
rather limited, making it hard to keep track of them. By publicising them appropriately
and arranging hearings in accessible formats, more autonomy can be granted to residents,
and participation can be more direct and effective. Lastly, Texan zoning codes can be
amended to be more considerate of construction processes. Current zoning regulations
in Texas allow interference with aspects such as density, building height, and the size of
buildings. By adding control over, or simply encouraging innovative building technologies,
urban development can take a more resourceful and sustainable approach. This not only
integrates the ecological protection emphasised by degrowth, but it also allows for resource
conservation and the reduction of consumption or production of new materials. These
innovative forms of construction can include urban mining practices, where older resources
and parts of demolished infrastructure can be reused in the construction of new structures.

Nevertheless, the implementation of these changes requires major changes in per-
spective. To institutionalise degrowth through zoning regulations, it is important for
the degrowth movement to gain legitimacy. Currently, degrowth is a rather small-scale
initiative, only observed in neighbourhood initiatives. It is important for the movement
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to broaden its reach and upscale its practices while also gaining more momentum. This
requires allyship with different movements that have similar goals and lobbying for the
movement to be perceived with an image of unity and perseverance. However, it is also
important for the movement to change its narrative from anti-economic growth to an
image that balances urban economics with its goals of conserving our environment and
providing equity and autonomy. This is important not only to gain support from other
movements but also from the public. By its nature, degrowth calls for practices that limit
our consumption. This means that there may be luxuries or habits the public needs to give
up, which can be a major cause of friction. The fact that degrowth requires changes in
lifestyles may not be appreciated by most; therefore, the movement has to tackle this in
phases, rather than immediately calling for institutions to be decoupled from economics
or for consumption and production rates to be reduced significantly. This can also cause
potential political friction that the movement needs to overcome. As seen in this study,
urban planning methods and institutions are heavily influenced by political figures and
economic interests. If the degrowth movement wants to infiltrate planning institutions, it
may need to compromise on certain goals to find a middle ground with political figures.

Reimagining zoning will require major changes but can allow for a more seamless
integration of degrowth. Through these changes, and the addition of aspects such as
ecology and autonomy, urban environments can meet the needs of our societies, as well as
the environment, more efficiently. Exploring ways in which degrowth can be coupled with
institutional planning tools, such as zoning, is one of the main contributions of this article.
While the degrowth movement is growing, it has yet to break the barrier to institutionalised
urban planning. By upscaling degrowth practices and finding potential outlets, such as
zoning, to enlarge the operation of degrowth, this barrier can be overcome more easily.
The second contribution of this paper is to provide a clear outlook on what the movement
entails. Although more attention has been directed to the movement, there is no consistency
in degrowth discourse as to what the main indicators and key principles are, and how they
should be defined. This paper aimed to clarify the content of the movement and provide a
foundation to build upon as we gain more insight into the intricacies of degrowth. To gain
a better understanding of the degrowth movement, and whether its integration into zoning
regulation, or other institutionalised planning tools, is feasible, further research can focus
on whether other methods of land use planning can be created to be more considerate of
factors such as equity, ecology, and political autonomy. Other avenues of future research
could include a change in case studies, to explore the applicability of degrowth in the
zoning regulations of different states in the US with varying levels of regulation, or to
explore potential aspects of urban economics that can be adapted to be more accepting
of degrowth principles to shift perspectives in urban planning from financial profit to
equitable resource distribution.

Although this article has attempted to explore the degrowth movement in as much
detail as possible, it has two major limitations that can be potential grounds for further
research. Firstly, the explanations and exploration of the fundamental principles of de-
growth remain rather vague. While this paper has combined all characteristics and aspects
of degrowth into one paper, these aspects have only scratched the surface of a complex
and intricate ideology. It is important to develop these explanations and principles further,
to avoid confusion and better define the movement. Secondly, the points of comparison
used (Egypt and The Netherlands) may not be considered the most appropriate. Although
these case studies are concrete examples of the degrowth movement and how its principles
can be used in urban developments, these case studies remain at the neighbourhood level
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and have not influenced local policy. It is important to highlight cases where degrowth
initiatives have influenced policy or upscaled the movement overall.
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Abstract: This study evaluates pedestrian continuity in Panama City, analyzing disrup-
tions and the spatial relationship between crossings and transit stations. Using GIS and
field validation, pedestrian networks were assessed based on their continuity, defined by
well-maintained sidewalks and marked crossings, and discontinuities, caused by absent
sidewalks, commercial infrastructure, service stations, and unmarked crossings. Two urban
zones with contrasting layouts were analyzed: Zone A, characterized by a regular grid
structure, and Zone B, marked by irregular planning. Results indicate that 67.55% of the
study network maintains pedestrian continuity. Additionally, 46.79% of the measured
distances between bus stops and formal pedestrian crossings exceed 100 m. The average
length of continuous paths is 73.37 m in Zone A and 45.60 m in Zone B. Encroachments
by businesses are the primary cause of fragmentation, and the study reflects an important
impact of car-oriented urban infrastructures on discontinuities, such as service stations.
These stations cause average disruptions of 34.69 m per station in Zone B and 27.56 m in
Zone A. The research highlights the need for urban planning strategies to ensure pedestrian
continuity, particularly in fragmented urban grids, and underscores the importance of an
in-depth consideration of continuity in pedestrian network characterization studies.

Keywords: pedestrian continuity; urban infrastructure; Panama City; public transport con-
nectivity; GIS; pedestrian network; spatial analysis; service station impact; urban mobility

1. Introduction

The rapid global expansion of cities imposes substantial demands on existing in-
frastructure, particularly regarding mobility and transportation. As urban populations
grow, urban planning strategies must shift towards an organization that fosters sustainable
mobility to promote social inclusion [1,2].

Constant traffic congestion in major cities, driven by excessive private vehicle use,
places significant strain on transportation networks. Such congestion worsens traffic
problems, reduces the efficiency of the mobility system, lowers residents’ quality of life, and
has negative environmental impacts [1,2]. In response, urban planning strategies should
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align interventions with the goal of mitigating the effects of congestion and pollutant
emissions resulting from the high volume of daily commutes.

Walking is a fundamental and widely utilized mode of transportation worldwide.
Beyond enabling movement, it reduces reliance on motorized transport systems, fostering
a more sustainable approach to mobility [3]. It offers pedestrians a sensory engagement
shaped by interactions with infrastructure and the surrounding environment [4]. Research
on pedestrian mobility examines walking not only as a means of connecting origins and
destinations but also as an activity influenced by environmental conditions [5]. This per-
spective highlights how route characteristics shape the pedestrian experience, addressing
both connectivity and spatial interactions throughout the journey [6].

Pedestrian routes should ensure continuity, connectivity, and accessibility through
environments that allow uninterrupted movement. Sidewalks, as key components of pedes-
trian infrastructure, delineate spaces for pedestrians and facilitate mobility, particularly
for individuals with reduced mobility, improving their walking experience. Nevertheless,
numerous areas lack continuity, complicating the efficient use of public transportation
networks. Pedestrian connectivity to public transport depends not only on the presence of
continuous sidewalks but also on the availability of pedestrian crossings, which are often
informal and lack proper signage [7].

Pedestrian-involved accidents occur most frequently in situations where pedestrians
cross the road, particularly at locations such as crosswalks. Pedestrians have the legal
right to cross any street, whether at intersection crosswalks or designated mid-block
crossings; however, both locations pose potential risks. Studies on pedestrian perception of
footbridges have highlighted challenges related to distance and convenience compared to
other crossing options, such as crosswalks [8].

In cities with high mobility demands, well-integrated sidewalk networks connect
urban spaces [9,10] and facilitate interactions between socioeconomic activities [11]. These
networks serve as connectors, reducing physical and social barriers, particularly in cities
with significant contrasts in urban development [12,13]. In the case of Panama City, its
rapid urban growth, driven by foreign investment and real estate expansion, aligns with
its territorial and economic development, heavily influenced by its strategic location and
the Panama Canal. Panama City presents a variety of scenarios regarding urban planning
and the distribution of urban facilities, especially concerning pedestrian walkability [14].
This growth has created a marked contrast between developed areas and inner-city neigh-
borhoods with disorganized and low-quality urban infrastructure [15]. Despite Panama’s
remarkable economic growth over the past century, this development has not translated
into adequate street planning and design [16].

This study aims to assess pedestrian continuity in Panama City by analyzing the urban
infrastructure in the context of the main pedestrian network and the spatial coverage of
urban elements that influence it. Ensuring pedestrian continuity also requires uninter-
rupted routes to public transport. The objective is to examine the condition of pedestrian
continuity and to identify whether significant variations exist based on the configuration of
the urban layout. This approach enables the quantification of the proportion of disconti-
nuity attributable to urban functions such as service stations and to describe the spatial
distribution of both disruptive elements and those that enhance continuity.

Through this analytical approach, insights are provided for urban planners and au-
thorities to develop policies and projects that foster more continuous pedestrian mobility in
rapidly growing urban areas, such as Panama City. While some pedestrian network studies
take continuity into account, others tend to overlook it. This work addresses this gap by
offering an examination of pedestrian continuity from two urban topology perspectives,
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emphasizing its role in assessing sidewalk quality and exploring the various types of
interruptions that impact it.

Literature Review

Pedestrian continuity refers to the ability of pedestrian networks to provide unbroken,
interconnected routes, enabling safe and efficient travel in urban environments [17]. This
continuity enhances pedestrian connectivity, which, as indicated in previous studies, refers
to the topology of the pedestrian network that facilitates movement from one point to
another [9,18,19]. Continuity also contributes to pedestrian accessibility, which means
access to essential urban functions [20,21].

Studies on accessibility emphasize the importance of designing sidewalk networks
that seamlessly link key destinations, such as residential areas, recreational and commercial
zones, and public transportation spaces. Research highlights that well-integrated and
continuous pedestrian networks are essential for enabling uninterrupted movement and
promoting pedestrian volume [22,23]. This planning and management effort involves
identifying and addressing discontinuities in the pedestrian network to ensure that the
population has uninterrupted and connected routes. Measuring pedestrian continuity
provides essential information for urban planners and policymakers [17].

Topics such as pedestrian accessibility and connectivity have been studied both at the
urban scale, encompassing entire cities, and at the neighborhood level. Generally, within
these investigations, the characteristics of pedestrian networks are measured through con-
structed indicators, such as those shown by [24], to assess these concepts on a measurable
scale. Previous research highlights that a well-connected sidewalk infrastructure, function-
ing as an interconnected system, enhances pedestrian volume; however, it also recognizes
that the presence of infrastructure is a factor that impacts this pedestrian demand [23].
This study by [23] also recognizes that one of the limitations of their proposed model is
that variables associated with the quality of the infrastructure, such as continuity, were
not included.

Beyond the previously discussed research, other studies focus on the macro-level
measurement of indicators related to pedestrian connectivity and accessibility, aiming
to analyze the efficiency of pedestrian networks as systems of connections and spatial
distributions in a comprehensive and detailed manner [24–27]. Conversely, assessing the
quality of the pedestrian network often reveals obstacles that disrupt sidewalk continuity,
resulting in routes that are unsuitable for pedestrians [17]. An assessment of existing
sidewalks reveals that they can be obstructed by businesses that partially or completely
encroach on the sidewalk space, or even in instances where sidewalks are converted
into parking spaces and occupied by street vendors [3,28]. It also shows clear urban
fragmentation that occurs in various locations, with abrupt changes from the presence of a
sidewalk to its absence along a pedestrian route [3].

Other studies have considered continuity as one of the criteria used to describe pedes-
trian networks through the following indicators: “network directness” [9] and “seamless
sidewalk continuity” [11]. Measuring continuity has taken various approaches; it has been
measured through a bicycle route aimed at achieving a direct connection, with the require-
ment that the route continue through urban areas, parks, and parking areas [29]. Although
this characterization of continuity could be applied to sidewalk areas, its application is
impractical in many urban contexts, especially at macro levels of continuity measurement,
due to the large extension of the networks [9].
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Approaches that have been used most effectively in large-scale continuity studies
have included the use of Google Street View (GSV) and Geographic Information Sys-
tems (GIS) to characterize continuity through dichotomous measurements by sidewalk
segments detailing whether continuity existed or not [11]. This methodology provides
broader results in terms of study coverage, yet it does not address the categorization of the
interruptions identified.

Another approach to measuring continuity utilized GIS tools to generate what were
termed “graph indicators,” and two of them were used to characterize pedestrian continuity:
“average edge length” and “average length per vertex” [9]. Although this study did
not explore the categorization of pedestrian continuity types either, its approach allows
for the generation of linear entities that model the linear extension of the sidewalk and
segregate the sections according to the existence or lack of pedestrian continuity, allowing
its adaptability to be oriented towards a study focused on describing pedestrian continuity
in a more extensive way.

Panama has limited documented research on pedestrian networks, and existing studies
indicate that sidewalk quality is very poor, often obstructed, and, in many areas, even
non-existent [30]. As shown by [30], in Panama’s metropolitan urban area, 73.75% of
pedestrian path spaces are unfavorable for mobility, reflecting significant deficiencies in
comprehensive urban planning and posing a challenge in terms of measuring indicators
associated with pedestrian network systems, given the local state of pedestrian continuity.

2. Materials and Methods

GIS-based data collection methods allow for detailed characterizations of variables
related to the built environment, making them key tools in pedestrian network studies [31].
This study employs virtual audits alongside physical audits for the construction of the
pedestrian network and the identification of urban elements of interest [32]. The research
follows the methodological framework outlined below:

(i) The research divides the study area of Panama City into two zones.
(ii) The data collection process involves the construction of the pedestrian network,

the classification of continuity and discontinuity types, and the mapping of urban
elements. This collected information was stored and mapped in GIS.

(iii) The process includes a physical audit to validate the elements used in the construction
and classification of the network, as well as the location of urban elements.

(iv) Pedestrian continuity and the spatial distribution of urban elements are analyzed
using GIS geoprocessing tools and statistical techniques.

2.1. Study Area

The study focuses on a representative sample of Panama City (Figure 1), covering an
area of 26.25 km2 with a population of approximately 209,305 inhabitants. To address the
diversity of urban contexts, the study area was divided into two zones based on contrasting
urban typologies (Figure 2): Zone A, representing a dense historic commercial area with a
regular grid layout, and Zone B, characterized by fragmented land uses and an irregular
street network. This division enables a comprehensive analysis of pedestrian mobility
patterns across varied urban scenarios. The outcomes may be significantly impacted by
disparities between zones due to variability in urban grid layout, as well as diverse land
uses [33].
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Figure 1. Location map of the study area and the townships it covers within Panama City.

 

Figure 2. Extracted map segments of Zone A and Zone B in Panama City.

2.1.1. Zone A

Zone A encompasses a historic and commercial area with a high density of mixed
land uses. It is characterized by older infrastructure and a mid-20th-century urbanization
pattern, with its grid-like urban layout enhancing connectivity and facilitating pedestrian
movement [34,35]. This zone, located partially within the Calidonia township and covering
a total area of 1.62 km2, includes aging pedestrian pathways and a dense traffic network
that influence the mobility pattern.
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2.1.2. Zone B

Zone B covers diverse land uses across five main townships: Curundú, Betania, Bella
Vista, San Francisco, and Pueblo Nuevo, including dense residential areas [34] as well
as commercial, institutional, and industrial zones. It also partially covers the districts of
Calidonia and Victoriano Lorenzo. This extensive area, measuring 24.64 km2, faces chal-
lenges related to the integration of functionally diverse areas in terms of both infrastructure
and mobility.

The street network in Zone B is irregular and fragmented, which can lead to detours
and longer routes for pedestrians. The irregularity in the layout reduces the efficiency
of pedestrian routes, potentially discouraging walking due to the difficulty of finding
direct paths, thereby creating barriers that affect accessibility [36,37]. Factors such as un-
planned urban growth, uneven zoning, and topographic barriers contribute to this irregular
distribution, affecting connectivity and pedestrian mobility in these settings [38,39].

2.2. Data Collection

A geodatabase (GDB) containing information on Panama’s townships was used. Based
on these data and the delineation of the study area, polygonal elements were generated
to represent the surfaces of the zones analyzed within the GIS environment. Inside this
defined section, the pedestrian network was constructed and classified, and information
related to urban elements was collected.

2.2.1. Pedestrian Continuity Data Collection

Figure 3 presents a sample of the workflow carried out to characterize pedestrian
continuity; Figure 3a depicts a close-up of a specific section, serving as an example of the
methodology applied in the entire study area. In Figure 3b, the main streets, represented
by yellow lines, were identified and extracted from OpenStreetMap (OSM), a crowdsourc-
ing practice that enables broad and continuous information gathering through diverse
contributions, providing detailed coverage of dynamic urban areas [40].

 

Figure 3. (a–f) Sample workflow for pedestrian network construction and continuity categorization.

As observed in Figure 3c, for the construction of the pedestrian network, linear entities
were generated along both sides of the main roads, including pedestrian crossings (see

72



Urban Sci. 2025, 9, 58

points (ii) under pedestrian continuity and (iv) under pedestrian discontinuities). The
linear entities were generated in GIS using information from the main roads and Google
Earth Pro (GEP) satellite images from the year 2024—shown in Figure 3a—to position them
along the central axis of the pedestrian path. A total of 121.78 km of pedestrian paths were
documented, including 23.02 km in Zone A and 98.76 km in Zone B.

The pedestrian network was manually segmented within the GIS environment to
separate the continuous paths, shown in green, and the discontinuous ones, shown in red,
in Figure 3d. The segmentation of the network was conducted by consulting the previously
mentioned satellite images, supported by GSV-based inspections through a type of virtual
audit [11,32].

Each segment was subsequently categorized into types of pedestrian continuities,
as shown in Figure 3e, or pedestrian discontinuities, as shown in Figure 3f, based on
predefined criteria, with these categories distinguished by colors in the figures. A detailed
view of each type of continuity and discontinuity considered can be observed in Figure 4.

 

Figure 4. Classification of pedestrian infrastructure conditions.

Pedestrian continuity includes those segments where there are the following:

(i) Sidewalks that are well-maintained and free of abrupt elevation changes or permanent
obstructions, allowing a smooth pathway for pedestrians.

(ii) Marked pedestrian crossings, as described by [7], which are formal crossings within
the pedestrian network identified by visible horizontal signage. These crossings guide
pedestrian movement using elements such as zebra crossings or pelican crossings;
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however, the latter is not commonly found in Panama City. Additionally, formal
crossings may include those regulated by traffic lights and pedestrian bridges.

(iii) During the step shown in Figure 3c, these linear entities were constructed by identifying
zebra crossings, pedestrian traffic light-regulated intersections, and pedestrian bridges
using GEP satellite imagery, as shown in Figure 3a, and then verifying and refining this
information through GSV inspections and an existing GDB of formal crossings.

Pedestrian discontinuities, in contrast, refer to obstructions that completely break the
continuous pathway. These are subdivided into the following:

(i) Total absence of sidewalks, forcing pedestrians to walk on the road or in areas not
designated for this purpose.

(ii) Interruptions caused by commercial infrastructure, such as business entrances en-
croaching on pedestrian space.

(iii) Service station interruptions, similar to those classified under “caused by commercial
infrastructure” but specifically addressing this type of service-oriented establishment.
The categorization of these interruptions enables a specific classification and a detailed
analysis of their impact on pedestrian continuity.

(iv) Pedestrian crossings without demarcation, where the lack of horizontal signage leads
pedestrians to choose their own crossing points, creating multiple informal crossing
zones. According to [7], such crossings usually take place at road intersections
lacking formal crossings or when they are situated over 50 m away, subject to specific
conditions described in their investigation.

(v) Under these guidelines, during the stage shown in Figure 3c, potential informal
crossings were identified and constructed using GEP satellite images and GSV in-
spections. Initially, GEP satellite images were used to locate intersections as shown
in Figure 3a, followed by GSV inspections to verify the absence or poor visibility of
pedestrian markings.

2.2.2. Urban Elements Data Collection

Formal pedestrian crossings and bus stops were analyzed using an existing GDB that
represented these features as point entities. A total of 193 at-grade pedestrian crossings,
15 pedestrian bridges, and 234 bus stops were identified within the study area. Service
stations, which were not included in the existing GDB, were manually identified and georef-
erenced using OSM and GEP. A total of 53 service stations were mapped and incorporated
into the dataset.

2.3. Data Validation

Field visits were conducted to validate the pedestrian continuity and urban elements
identified through the GDB. Visual inspections were performed along predefined study
routes, particularly in areas where satellite images from GEP or GSV were obstructed by
trees or other elements, capturing photos and videos to document the conditions of the
pedestrian environment. The validation process compared the GIS-based data with field
observations to ensure consistency and accuracy [32]. Field verification is essential due to
the changing nature of sidewalk continuity, especially in dynamic urban areas like Panama
City, where factors such as business interruptions or maintenance work can quickly affect
conditions [41]. This included verifying the presence, location, and condition of elements
such as sidewalks, crossings, and service stations, as well as recording any discrepancies
due to changes in the built environment.
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2.4. Data Processing
2.4.1. Pedestrian Continuity Data Processing

Descriptive and comparative statistical tests were applied, including measures of
central tendency (mean, median) and dispersion (standard deviation, σ), to calculate
average continuity lengths and assess variability across segments.

This phase included a 95% confidence interval (α = 0.05) to interpret data dispersion
and capture continuity and discontinuity patterns in each urban zone. In studies of
pedestrian continuity in fragmented urban areas, a 95% confidence interval allows for
accurately capturing variability in segment length (L) and distribution. Research shows how
confidence intervals aid in interpreting results in contexts with dispersed data, providing a
certainty margin in areas with variable pedestrian infrastructure [42]. Furthermore, non-
uniform infrastructure is suggested to impact pedestrian continuity and usage patterns [43].

2.4.2. Urban Elements Data Processing

A spatial analysis of service stations was conducted to assess their impact on pedes-
trian continuity and their areas of influence. Using GIS distance tools, the minimum and
average distances between service stations were calculated to support the data analysis.

The data processing enabled the estimation of pedestrian discontinuities directly
caused by the access points of each service station, facilitating the identification of patterns
and the impacts of these facilities on urban pedestrian routes.

Buffer analysis was applied with radii ranging from 100 m to 1200 m, in increments of
100 m. The objective of this approach was to provide insights into the cumulative coverage
of service stations and to analyze the spatial distribution of pedestrian discontinuities
within these buffer zones.

Following the analysis of service stations, a similar approach was applied to other
urban elements, including pedestrian crossings and bus stops. A point cloud representing
these elements was analyzed using buffer techniques to assess their spatial distribution,
while distance tools were used to evaluate proximity. Two key aspects were examined:
the proximity between pedestrian crossings and the distance from bus stops to the nearest
pedestrian crossing.

In selecting buffer distances for pedestrian analysis, previous studies have commonly
considered various radii to assess access to transit stations. For instance, distances of
300 m [44–46] and 400 m [46,47], which correspond to an estimated 5 min walk [47], have
been widely adopted. Furthermore, walking distances of 800 and 1200 m, corresponding
to 10 to 15 min walks, and 1600 m, representing a 20 min walk [47], have been used to
evaluate pedestrian access.

In this study, buffers were generated around each pedestrian crossing to identify areas
where crossings may be spatially insufficient. These buffers were created with radii ranging
from 100 m to 1500 m, in 100 m increments, following the same approach used for service
station analysis to ensure comprehensive coverage of the study area.

3. Results

3.1. Pedestrian Continuity

Figure 5 illustrates the spatial distribution of pedestrian continuities, represented by
green lines, and discontinuities, represented by red lines. The figure provides a view of
pedestrian conditions in both Zones A and B and includes close-up views of specific sectors
to visualize types of continuities and discontinuities.
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Figure 5. Map of pedestrian continuity and discontinuity in Zones A and B.

The information presented in Figure 5 is detailed in Table 1, which provides a quanti-
tative breakdown of pedestrian continuity and discontinuity. As shown, sidewalks account
for 61.91% of the total length of the pedestrian network, while marked crosswalks represent
5.64%. Together, these elements indicate that 67.55% of the whole pedestrian network
analyzed is continuous. In contrast, the remaining 32.45% of the network is discontinu-
ous. Zone A’s pedestrian network shows 71.08% continuity, whereas Zone B’s network
shows 66.73%.

Table 1. Comparison of pedestrian continuity and discontinuity by zone.

Data Types Zone A (%) a Relative A (%) b Zone B (%) a Relative B (%) b Study Area (%) a Rel. Study Area (%) b

Pedestrian
continuity

Sidewalks 62.63 88.11 61.74 92.52 61.91 91.65
Marked pedestrian
crossings 8.45 11.89 4.99 7.48 5.64 8.35

Pedestrian
discontinuity

Pedestrian crossings
without demarcation 6.23 21.52 3.27 9.81 3.83 11.80

Business interruptions 15.66 54.13 23.64 71.04 22.13 68.20
Service station
interruptions 0.36 1.25 1.76 5.28 1.49 4.59
Absence of sidewalks 6.68 23.10 4.61 13.87 5.00 15.41

a Represents the percentage of the analyzed zone; b represents the relative proportion within the pedestrian
continuity or discontinuity category.

Table 1 provides an overview of relative composition of pedestrian discontinuities
in the compared zones. It reveals that in Zone A, 21.52% of interruptions are caused
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by pedestrian crossings without demarcation, while in Zone B, they represent 9.81%.
Regarding business interruptions, these account for 54.13% of total discontinuities in Zone
A and 71.04% in Zone B. This suggests that in both zones, more than half of the pedestrian
discontinuities are due to commercial infrastructure that interferes with continuity.

In Zone A, service stations generate a total of 82.67 m of discontinuity across three
stations, with an average of 27.56 m of discontinuity per station, representing 1.25% of
the total discontinuities in this zone. In Zone B, interruptions caused by service stations
reach 1734.41 m, with 50 stations distributed along the study streets, yielding an average
of 34.69 m of discontinuity per station and accounting for 5.28% of total discontinuities.
In Zone B, the largest discontinuity generated by a single station is 74.73 m. These data
indicate that Zone B not only has more service stations but also has a higher propor-
tion of discontinuities caused by them, significantly contributing to the fragmentation of
pedestrian continuity compared to Zone A.

The absence of sidewalks covers 1538.30 m in Zone A and 4556.05 m in Zone B.
However, these values represent 23.10% of discontinuities in Zone A and 13.87% in Zone B.
This suggests that although Zone B has a greater total length of area without sidewalks, its
relative percentage is lower due to its larger extension. Thus, proportionally, Zone A has a
higher ratio of areas without sidewalks in relation to its size.

By contrast, considering only the data from the continuous segments extracted from
the analysis, Table 2 shows that the mean length of continuous segments in Zone A is
73.37 m (σ = 166.15 m), while in Zone B, it is 45.60 m (σ = 77.40 m). This variability is
reflected in the standard deviation, which is notably higher in Zone A compared to Zone B.

Table 2. Descriptive statistics of pedestrian continuity in Zones A and B.

Statistic Mean (m) Median (m) σ (m) Lmax (m) 95% CI (m)

Zone A 73.37 25.88 166.15 1716.14 [51.45, 95.3]
Zone B 45.60 22.27 77.40 1122.41 [41.61, 49.6]

As shown in Figure 6, pedestrian continuity exhibits considerable fragmentation
and variability, where the regular grid layout of Zone A enables more continuous pedes-
trian routes, whereas the irregular layout of Zone B introduces more interruptions in the
pedestrian network.

 

Figure 6. Urban grid comparison: (a,c) show the regular grid structure of Zone A, while (b,d) illustrate
the irregular layout of Zone B.
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Owing to the variability in the length of the continuous segments, Figure 7 presents a
violin plot illustrating the analysis of these segments. The third quartile (Q3) of the segment
lengths reaches up to 65.62 m in Zone A and up to 46.97 m in Zone B, as graphically
represented in the violin plots. The wider sections indicate a higher concentration of
continuous segment samples, particularly at lengths that fall below the typical pedestrian
walking distances [48]. This suggests that although some segments are relatively long, a
greater proportion of continuous segments in both zones are relatively short.

Figure 7. Violin plot showing the distribution of pedestrian continuity lengths in Zones A and B.

In Zone A, the longest recorded continuous segment extends approximately 1.72 km,
while in Zone B it is 1.12 km, representing the maximum pedestrian continuity found in
the urban network of each area. These values are high and considered outliers; therefore,
they do not represent typical continuity patterns in each zone, as depicted in the violin plot
presented in Figure 7.

3.2. Urban Elements

Within the analysis of pedestrian continuity, the impact of service stations on pedes-
trian discontinuities was characterized. These facilities represent a significant factor in
interrupting pedestrian continuity, as each station within an area contributes to the frag-
mentation of pedestrian routes.

To further analyze the influence of discontinuities on the total extent, a specific spatial
analysis of service stations was conducted. Figure 8 shows the zones of influence of each
station: 25% of the area is within a radius of 205 m, 50% is within 315 m, and the entire area
is covered with radii up to 1200 m. However, Zone A has a slightly smaller coverage radius
of 1110 m.

Table 3 shows the distances between service stations in Zones A and B to contextualize
their spatial distribution within the study area of the city. In Zone A, the stations are
relatively more spaced, with an average distance of 696.64 m, while in Zone B, the average
distance is significantly shorter at 361.31 m. This indicates that Zone A has a lower station
density, with 1.86 stations per square kilometer, compared to 2.27 stations per square
kilometer in Zone B, highlighting a higher concentration of stations in the latter.
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Figure 8. Map showing the distribution of service stations and their corresponding buffer zones at
distances ranging from 100 to 1200 m.

Table 3. Distances between service stations in Zones A and B.

Zone Max. (m) Min. (m) Average (m)

Zone A 741.78 674.07 696.64
Zone B 860.96 17.51 361.31

Figure 9 shows the location of bus stops and pedestrian crossings. In Zone A, the
average distance from bus stops to the nearest pedestrian crossing is 74.76 m, while in Zone
B, it is 170.63 m. The overall average distance for the entire study area is 152.68 m.

Table 4 details the distribution of distance ranges between bus stops and formal
pedestrian crossings, highlighting the greater proximity observed in Zone A, where 78.95%
of the measured distances fall within 100 m. In contrast, Zone B exhibits more dispersed
distances, with a significant amount of 26.67% exceeding 200 m. In the overall study, 46.79%
of the measured distances between bus stops and formal pedestrian crossings exceed 100 m,
while 21.67% exceed 200 m
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Figure 9. Map showing the locations of pedestrian crossings and bus stops within Zones A and B.

Table 4. Percentage distribution of distances between bus stops and pedestrian crossings.

Zone 0–100 m >100–150 m >150–200 m >200 m

Zone A 78.95% 15.79% 5.26% 0%
Zone B 47.27% 17.58% 8.48% 26.67%
Case of study 53.20% 17.24% 7.88% 21.67%

In Zone A, the average distance between pedestrian crossings is 75.39 m (σ = 41.83 m),
with the maximum distance between crossings being 338.59 m. In Zone B, the average
distance is 154.32 m (σ = 129.06 m), and the maximum distance between crossings is
815.91 m. The overall average distance for the entire study area is 124.46 m (σ = 111.59 m).

Table 5 provides a detailed distribution of the distance ranges between pedestrian
crossings in the study area, highlighting the higher density of crossings in Zone A, where
most crossings are within 100 m of each other. In contrast, Zone B exhibits more dispersed
crossings, with a significant portion of distances exceeding 200 m.
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Table 5. Percentage distribution of distances between pedestrian crossings.

Zone 0–100 m >100–150 m >150–200 m >200 m

Zone A 87.67% 8.22% 2.74% 1.37%
Zone B 38.33% 20.83% 16.67% 24.17%
Case of study 56.99% 16.06% 11.40% 15.54%

Figure 10a shows the buffer zones around pedestrian crossings in Zone A, where
the distribution of crossings reveals a high density within relatively short distances. The
greater part of the area is covered by pedestrian crossings spaced within 400 m of each other,
which indicates a well-connected network that supports efficient pedestrian movement. In
contrast, Figure 10b highlights the greater separation between crossings in Zone B, with
some areas exhibiting disconnections of more than 600 m, especially in the northern part of
the zone.

 
Figure 10. Zones of influence for proximity analysis between pedestrian crossings: (a) Close-up of
Zone A analysis, illustrating distance thresholds from 20 to 90 m. (b) Map showing the distribution
of pedestrian crossings and their corresponding buffer zones at distances ranging from 100 to 1500 m.

4. Discussion

The analysis of pedestrian structures reveals that discontinuities in both zones are
considerably frequent along typical pedestrian routes, resulting from a combination of
urban factors that limit continuous routes. This finding underscores the degree of fragmen-
tation in both areas, with notable differences in average continuity, highlighting a barrier to
accessibility and mobility experiences for pedestrians within Panama City.
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The continuous stretches of pedestrian routes in Zone A tend to be longer and more
variable, a product of dense, regular urban planning that favors extensive pedestrian
segments. In contrast, Zone B presents shorter continuous stretches with less variability,
reflecting a less planned urban pattern. This irregular structure in Zone B implies more
pronounced fragmentation, with less consistent pedestrian routes.

Zone A’s grid layout, combined with a more orderly mix of land uses, promotes longer
and more direct pedestrian routes, although certain elements, such as service stations
and unmarked crossings, create interruptions. Its grid-like, regular structure enhances
street connectivity, facilitating shorter and more direct pedestrian routes. This regular
layout allows pedestrians to follow linear routes, promoting greater pedestrian use of the
space [49]. The connectivity of an urban grid directly influences the number of intersections
and access points, improving the pedestrian experience by reducing physical barriers
and maximizing accessible destinations within a walkable range [50]. In contrast, Zone B
exhibits a more irregular urban configuration with a mix of commercial, residential, and
industrial areas that limits pedestrian continuity.

Service stations in Zone B generate a greater proportion of discontinuities, reinforcing
the idea that areas with an unbalanced mix of land uses tend to fragment pedestrian routes.
The coexistence of different land uses in this area creates complex dynamics that impact
pedestrian mobility. Pedestrian flows, influenced by commercial, industrial, and residential
activities, can complicate connectivity between areas within the city. Although this diversity
of uses fosters pedestrian activity and the use of public transportation, it also presents
challenges due to a lack of infrastructure continuity, impacting integration between both
systems [51].

The concentration of businesses in urban areas, while often seen as an asset for acces-
sibility, can lead to significant interruptions in pedestrian mobility. Research emphasizes
that urban functions, particularly land use and population density, significantly shape
pedestrian movement and satisfaction. However, poorly planned commercial areas often
prioritize vehicular access over continuous paths, disrupting the continuity of pedestrian
networks, as observed in the case of Panama City. Studies highlight that while land use
and population density influence pedestrian movement, proximity to services alone does
not guarantee improved walkability [21]. Instead, inadequate integration of commercial
regulations with pedestrian infrastructure exacerbates the fragmentation of pedestrian
networks and undermines their effectiveness for sustainable mobility.

The impact assessment of these stations reveals that they promote car-oriented urban
infrastructure [52,53]. Moreover, factors such as single-use zoning—which separates urban
functions—and increased trip lengths, along with limited pedestrian and public transport
accessibility, ultimately hinder pedestrian movement within the urban space [54,55].

Design guidelines recommend spacing crossings within 80–100 m to promote safe,
predictable movement and reduce the likelihood of unsafe, non-designated crossings.
Distances over 200 m should be avoided, as they create compliance and safety issues,
increasing the chances of pedestrians choosing riskier, unauthorized crossing routes [56].
In Panama City, Zone A generally aligns with these guidelines, with most crossings within
short distances, fostering a well-connected pedestrian network. In contrast, Zone B has
larger gaps, with many crossings exceeding 100 m and some surpassing 200 m. These
longer distances in Zone B may encourage pedestrians to bypass designated crossings in
favor of more direct, unsafe routes, heightening the risk of pedestrian–vehicle conflicts.

The distance between bus stops and pedestrian crossings is crucial for both safety and
the overall functionality of the transport network. In Zone B, where many bus stops exceed
100 m from crossings—and in some cases are more than 200 m—pedestrians are likely to
take unsafe, non-designated routes, compromising safety and disrupting pedestrian flow.
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This mirrors the challenges observed with crossing density in Zone B, where long distances
encourage risky crossings. In contrast, Zone A benefits from better alignment, with most
bus stops within the recommended 100 m range, though some still exceed it.

This study highlights the relationship between urban structure and discontinuities
in pedestrian networks. In Zone A, more coherent planning allows for better pedestrian
continuity, although elements like service stations still create interruptions. Zone B, how-
ever, faces additional challenges due to its less organized structure and higher density
of service stations. To improve pedestrian accessibility and mobility, it is essential for
urban planning strategies to pursue a balanced integration of urban elements that favor
pedestrian continuity.

The case of Panama City illustrates how accelerated urban expansion and lack of
planning have significantly impacted pedestrian routes, contributing to a fragmented
pedestrian network within the urban environment. This setting presents a diverse range
of land uses that, while encouraging accessibility and travel purposes, also contribute to
pedestrian discontinuities, according to the study. This situation is somewhat paradoxical,
as varied land use tends to promote accessibility [57,58]; however, in this urban context, it
has been one of the main causes of fragmentation in pedestrian routes.

5. Conclusions

This study highlights the significant role of urban configurations in shaping pedes-
trian continuity and underscores the necessity for cohesive urban planning to support
sustainable mobility and equitable access. By comparing Zones A and B in Panama City,
clear differences in pedestrian continuity emerged. Zone A’s structured grid layout enables
longer and more consistent pedestrian routes, whereas Zone B’s irregular and fragmented
structure exacerbates discontinuities, reducing mobility and compromising safety. These
findings underline the broader impact of unplanned urban growth on pedestrian infras-
tructure.

Key findings reveal that service stations and insufficient pedestrian crossings are
important contributors to interruptions in pedestrian continuity, particularly in Zone
B, where a high density of service stations reflects a car-oriented infrastructure. These
elements create barriers to pedestrian mobility and integration with public transport
systems. Conversely, Zone A demonstrates better alignment with design guidelines for
crossing density and bus stop placement, enhancing pedestrian safety and connectivity.
Addressing these challenges requires urban planning strategies that prioritize integrating
street networks and urban elements, such as redesigning service station layouts and
improving pedestrian continuity within mixed land-use environments.

Policy measures should emphasize proper spacing of pedestrian crossings, strategic
placement of public transport stops, and mitigation of barriers from commercial infrastruc-
tures. Additionally, the findings reveal an apparent contradiction in urban contexts: while
varied land use can increase accessibility, it often coincides with fragmented pedestrian
networks in poorly planned environments. This study further emphasizes the need for
thorough consideration of continuity in research focused on the characterization of macro
pedestrian networks, particularly in cases involving challenges related to urban planning
and irregular urban grids.

The proposed framework for efficient urban planning, considering the Panamanian
context—where pedestrian mobility is not prioritized in urban structuring—aims to en-
hance the role of pedestrians within the mobility hierarchy. This study identifies a di-
vergence between land-use diversity and pedestrian continuity, which leads to two key
reflections. First, in an urban context such as Panama City, pedestrian mobility requires a
more prominent and integrated role within the mobility system. Second, the interaction
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between different types of continuity is recognized, highlighting how pedestrian continuity
interconnects with other forms of continuity within the urban system. Urban planning
policies should be directed toward an integrated system of planned continuities at the
parcel level—one that considers both functionality and the dynamism of urban activities
while maintaining pedestrian continuity as the primary structuring element linking the
built environment with other transport modes.

Future research should explore institutional and regulatory frameworks influencing
the spatial distribution of service stations and other commercial establishments. Under-
standing how these frameworks impact pedestrian networks, particularly in fragmented
urban settings, could provide valuable insights for designing cohesive and equitable pedes-
trian infrastructure. Such studies would further equip urban planners and policymakers
with actionable strategies to foster sustainable and inclusive urban mobility in rapidly
growing cities.

Some limitations of this study arise from the fact that both the results and the compar-
isons between zones are presented solely in a descriptive manner. Furthermore, because
the study focuses exclusively on pedestrian continuity, it does not directly measure whether
continuity influences pedestrian flow or route choice, nor does it examine how pedestrian
continuity might affect walkability or equity. In addition, as this study addresses the spatial
distribution of urban elements, walking distances adjusted directly to pedestrian routes
were not considered.
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Abstract: Today’s cities are increasing their space zones while becoming more vulnerable to natural
disasters and man-made threats. The initial evaluation of the resilience of city systems is of great
importance and helps develop policies and measures that would improve resilience. This paper,
using a descriptive–analytic method, defines the characteristics of a resilient city, and natural disasters
are addressed. At the same time, the process of reaching a resilient city is investigated. Then, the
indicators of resilience have been defined in pillars of ecologic, physiological, social, economic, and
managerial–institutional dimensions for the evaluation of a resilient city in Iran. As the sample of the
study, the indicators of the study were evaluated in the city of Sanandaj and prioritized in the network
analysis process (ANP). The results of this analysis showed that zones one and two, respectively,
were the weakest parts regarding urban resilience. In order to move toward a resilient city, future
investments should go beyond financial investment and technical solutions and consider human and
community development, as well as institutional capacity and inter-organizational cooperation.

Keywords: natural disasters; urban resilient; network analysis process

1. Introduction

The scientific evidence tells us that currently, the rise of seawater levels, storms,
heatwaves, droughts, changes in precipitation patterns [1,2], river floods, changes in the
speed, intensity, and frequency of winds, and other climate disorders are increasing [3,4].
A lack of enough trust, unpredictability, and change are the defining features of today’s
world. The cities should be able to respond to the probable dangers before the occurrence
of any crisis [5,6]. UN-Habitat estimates that 68% of the world’s population will live in
urban areas by 2050, and approximately 60% of this growth is expected to take place in
Asia [7,8].

Due to the location of Iran’s plateau on an area of the earth with lots of dangers,
including the earthquake belt of Himalaya Alp, the orogeny zone, topographical diversity,
and non-uniform natural conditions, as well as the climate changes that have occurred in
recent years, the occurrence of different natural disasters is inevitable [9]. According to
the accident report related to natural hazards in the UN/ESCAP, Iran is among the top
10 countries in the world in terms of disasters, and it is also third in the world in terms of
losses caused by risk [10].

The future threats cannot be predicted based on the current evidence, and the state,
size, and place of such threats cannot be easily forecasted either. Therefore, what matters
in the occurrence of events is not only the destruction of buildings and houses, but rather
it is the resilience of the economic and social structures that can ensure the sustainability
of urban life and people can resume their activities in the least amount of time and city
restore its dynamism and sustainability [11–14].

The evaluation of urban resilience is the first step toward resilience plans, such
that it can show the vulnerability of societies and zones and their ability to adapt them-
selves [15,16]. This can also lead to the identification of factors contributing to resiliency,

Urban Sci. 2022, 6, 31. https://doi.org/10.3390/urbansci6020031 https://www.mdpi.com/journal/urbansci87



Urban Sci. 2022, 6, 31

enhancement of the key capacities of communities for further adaptation, and finally, devel-
opment of resilience strategies [17,18]. The main purpose of this research was to introduce
a conceptual framework for understanding the relations between the components of urban
resilience and defining the indicators of the resilient city in order to identify the more
vulnerable zones in the face of natural disasters.

By the beginning of the 1990s, which is known as the International Decade of Natural
Disasters Reduction (IDNDR), throughout the world, different attempts have been made to
create a framework for the reduction of disasters. The meeting of municipal leaders, which
was planned by ICLEI in 1993 in the United Nations, was the first and biggest gathering of
local governments in regard to climate changes and natural disasters. The purpose of meet-
ings has been to enhance the awareness and commitment to attain sustainable development
so that the threats could be minimized and welfare would be improved [19,20].

United Nations Office for disaster risk reduction, which is known as ISDR, is, in fact, a
world information bank that provides information regarding disaster reduction, as well as
activities related to the enhancement of public awareness and books, papers, and reports
published in the field of crisis management. In 2008, Rockefeller Fund, in order to respond
to the need for city adaptation in Asian cities with a fast rate of growth, supported some
plans titled ‘Asian Cities Climate Change Resilience Network’ (ACCCRN) [21]. Godschalk
required features of social and structural systems to create resilience. These features are
as follows: Surplus, diversity, efficiency, independence, internal unity, adaptation, and
cooperation power [22]. In 2008, Cutter explained the relationship between vulnerability
and resilience and suggested the Disaster Resilience of Place (DROP) model for evaluating
resilience [23]. In 2012 Moench and Tyler defined a framework for city resilience planning
by focusing on city systems, city factors, city institutes, and other social structures [19]. In
2013, Desouza and Flanery emphasized that economic, technological, human, and natural
crises are causes of the decline and destruction of physical, social, and institutional actions,
and cities that are adjustable and flexible in planning and agility management can help
build resilience [24].

2. Materials and Methods

2.1. Analytic Network Process (ANP)

In the first phase, ANP is used to construct a network model in order to calculate the
relative weights of indicators that we reached in the previous section.

ANP, introduced by Saaty (1996), is a comprehensive decision-making technique that
provides a way to input judgments and measurements to derive ratio scale priorities for
the distribution of influence among the factors and groups of factors in the decision. This
technique is suitable for both quantitative and qualitative data types. ANP models have
two parts; the first is a control hierarchy or network of objectives and criteria that control
the interactions in the system under study; the second is a network of influences among
the elements and clusters [25].

The process of ANP includes the following three major steps:
Construction of model and structuring the problems: The problem should be stated

in clear and logical system as a network that is decomposed. The structure can be ob-
tained by consultation with decision-makers through techniques such as brainstorming,
questionnaire, or other appropriate methods.

In next step, pairs of decision elements at each cluster are compared with respect to
their importance towards their control criteria. The clusters themselves are also compared
pairwise with respect to their contribution to the objective. Decision-makers are asked
to respond to a series of pairwise comparisons of two elements or two clusters to be
evaluated in terms of their contribution to their particular upper-level criteria. In addition,
interdependencies among elements of a cluster must also be examined pairwise; the
influence of each element on other elements can be represented by an eigenvector. The
relative importance values are determined with Saaty’s [25,26] 1–9 scale, where a score
of 1 represents equal importance between the two elements and a score of 9 indicates
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the extreme importance of one element (row cluster in the matrix) compared to the other
one (column cluster in the matrix). Pairwise comparison in ANP is performed in the
framework of a matrix, and a local priority vector can be derived as an estimate of the
relative importance associated with the elements (or clusters) being compared by solving
the following equation:

A × w = λmax × w

where A is the matrix of pairwise comparison, w is the eigenvector, and λ max is the
largest eigenvalue of A. Saaty proposes several algorithms to approximate w. In this paper,
Super Decision software is used to compute the eigenvectors from the pairwise comparison
matrices and to determine the consistency ratios.

Supermatrix formation: Concept of the supermatrix is similar to the process of Markov
chain process. Supermatrix is capable of limiting relative weights to calculate all priorities
and, as a result, cumulative effect of each element on other elements. In order to obtain
global priorities in a system with interdependent influences, the local priority vectors are
entered in the appropriate columns of a supermatrix, and it is transformed into a weighted
supermatrix. The weighted supermatrix is raised to the power of an arbitrarily large
number to achieve convergence on the important weights, and this new matrix is called
the “limit supermatrix”. The final priorities of all the elements in the matrix can now be
obtained by normalizing each block of this limit supermatrix [25].

2.2. Context Review

Sanandaj city, capital of Kurdistan province, is located in the geographical position of
35◦ and 20 min of the north latitude and 47 degrees and 18 min in the east of Greenwich
(Figure 1). Sanandaj city is located on some fault in the western part and has a cold and
mountainous climate, and there is also the possibility of heavy rainfalls, floods, and high
winds. In 2021, the city of Sanandaj included 5 connected zones and 4 separate urban zones
not studied in this research. According to the latest population and housing census in 2016,
the population of this city was 412,767 people, without considering these latter zones [27].

 

Figure 1. The situation of Sanandaj city in Iran.
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2.3. Sampling

The information needed to evaluate the indicators were collected through question-
naires, interviews, field interpretations, and statistics obtained from the organizations and
relevant departments. According to the population of the city of Sanandaj, the size of the
sample was calculated by the Cochran formula, with the accuracy of 0.05 and 1.96 percent
error, which was 384.

n =

t2pq
d2

1 + 1
N

(
t2pq
d2 − 1

)

In the above formula, N is the population, n is the sample size, t is the percentage
of standard error (typically 1.96), p is the proportion of the population without a specific
attribute (usually 0.5), q is the proportion of the population with certain characteristics,
and d is the potential efficiency [28].

The information coming below represents the indicators in the city of Sanandaj. It
should be noted that the data, such as climate conditions, regulations, governmental
organizations, etc., were the same for all areas and investigated generally and throughout
the city.

2.4. Climate Change and Natural Disasters

Among natural factors, climate plays an important role in human activities. In 1990,
according to the Intergovernmental Panel on Climate change (IPCC), climate pressures were
defined as the effects that were due to the interaction of climate changes with dangerous
climate events that could occur in a specific period of time [29]. The average global
economic cost of disasters increased approximately six-fold from 1970 to 2000 [30].

2.5. Resilience City

This term, from the Latin root ‘resilio’, entered into English in the early 17th century,
with the meaning ‘jumping back’. There are some arguments regarding the scientific area
to which this term belongs. Some have attributed it to the fields of physics and mechanics
and material measurement in the recent century [31], and during 1960s, some believed
that there were some roots of it in child’s psychology and environmental and ecological
studies [32]. Resilience was also proposed by Holling in 1973 in the area of ecology. During
2000s, the concept of resiliency was widely used in disaster risk reduction (DRR). The use
of resiliency concept entered the agenda of local governments during 2000s. Resilient city
is a city whose goal is to develop a community that would not be vulnerable to climate
changes, natural and artificial disasters, and economic shocks [1]. The resilient city should
have qualities that help it remain resilient before, during, and after crisis.

2.6. Urban Resilient Planning

Policies and resilience knowledge create two key terms: “vulnerability reduction” and
“adaptation enhancement”, with resilience being a combination of the two.

Vulnerability: Vulnerability is the extent to which a system can cope with the effects of
climate crisis [33], and it is measured as a function of exposure and sensitivity of system to
pressure factors and the measures that can be adopted before the incidence.

Adaptive Capacity: Adaptive capacity refers to the ability of the system to adapt itself
to the changes and severe events and to reduce the damage in the face of consequences [34];
it also relates to measures after the incidence.

Figure 2 shows that with the increase in the urban population and the excessive use of
natural resources, some climate changes occur that inflict some pressure on city systems.
These systems, depending on their sensitivity and exposure to danger, may be damaged.
In this regard, measures to increase adaptation can be the solution to reach a resilient city.
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Figure 2. The conceptual relationship between natural disasters, vulnerability, adaptation, and
urban resilience.

2.7. Resilience Indicators

The indicators are defined in ecologic, structural, social, economic, and managerial–
institutional parameters. The importance of these parameters is explained below:

Ecologic: The most fundamental issues related to the access to drinking water, energy,
and food resources. Diversification of energy sources makes it possible to meet the needs if
one of the sources is damaged. Air pollution caused by dust and greenhouse gas emissions,
in addition to negative effects on people’s health, can be harmful to agricultural crops,
agricultural development, and food security.

Structural: Density and building quality, types of building, and the related standards
can be effective in the intensity of damage. In the case of incidents, rapid exit, health
care services, temporary housing, and minimal possibilities needed for residents should
be provided.

Social: One of the most important elements at risk is the population of urban areas.
The institutionalization of a culture of prevention in the face of events and improvement
in the awareness of community and its skills can reduce the number of damages incurred.
Social relationships and a sense of belonging to the neighborhood can help the residents
assume responsibility in helping to improve the situation.

Economic: The most reliable source of construction and improvement in Iran is based
on individual or household savings. Not relying on only one sector of city’s economy can
prevent the paralysis of city in case a problem arises.

Managerial–institutional: If the participation and coordination of people and public
institutions in crisis management can be enhanced, the progress of programs reducing
the risk, management measures, and enforcement of rules can be eased and ensured.
Each city, based on risks that threaten it, should have some regulations for the location of
applications, construction principles, compactness, installations, and the services provided
by government organizations. They also devote some funds to implementation of plans.
Each of the organs involved in municipal affairs also must prepare for emergencies and
natural disasters.

Table 1 shows the indicators in pillars of above-mentioned dimensions, as well as the
data required for the evaluation of each index.
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Table 1. Indexes used for the evaluation of city resilience [5,17,35–37].

Pillars Indicators Explanation

Ecologic
Environmental

The use of renewable energies; air pollution rate; Access to drinking
water; number and variety of energy sources; the number of water

supply choices

Geographic
Proximity to dangerous zones (fault �beach �volcano . . . ); the rate of

heat; precipitation and freezing increase
Food Security Access to food resources; farming development

Structural
Infrastructures Draining facilities; civil installations; The possibility of quick exit;

roads width; city installations

Land Use
The ratio of open and green spaces; access to medical centers; the
number and capacity of shelters and transitory-residence places;

use mixing

Public Services Access to fundamental needs; the capacity of medical services;
firefighting facilities

Social
Social Relations Social relations of residents; Sense of place

Security and Welfare Crime rate; the number of people covered by medical insurances

Education People’s skill in reaction and awareness of different disasters; the
number of trained people

Economic
Income Families income level; families saving

Employment Job security; diversity in city economy
Insurance Dangers insurance

Managerial And
Institutional

Public Institutes People’s participation; the number of NGOs; volunteer groups of
red crescent

Governmental Organizations

Crisis management organization; credits for resistant; governmental
bonuses for readiness; Supportive governmental organization;

coordination between governmental institutes; the required
management instruments; human, economic and technical capacity

3. Results and Discussion

3.1. The Evaluation of Adaptation Indicators

Environment: In the architecture of new districts, unlike the old ones, the focus is
more on energies that are not renewable, such that design is based on the use of heating
and cooling tools. Based on recent studies performed by the World Health Organization in
1100 cities in the world, during the 2003–2010 time period, in terms of air-bore particles,
Sanandaj city was the third most polluted city in the world. On average, annually, there
were 119.1 days with air-born particles [38].

Geographic climate: The districts located in the western part of the city, which are in
the catchment of Abidar Mountain, are more in danger of floods. Regarding earthquakes,
Sanandaj city is within two earthquake zones of Sanandaj-Sirjan and Zagros, and there is the
possibility of earthquakes as strong as six or seven Richter in this city. According to Table 2,
constant temperature fluctuations, rainfall, and freezing do not follow a uniform trend
and are increased and decreased in a sinus manner, thereby making weather forecasting
quite difficult.

Table 2. The rate of heat increase severe rainfall and freezing. The average of the five-year period
(2009–2011).

* Title 2009 2010 2011 2012 2013

Annual temperature
fluctuations (centigrade) −3.0 −1.0 −2.1 6.1 −1.1

Annual precipitation
fluctuations (millimeter) 3.189 −4.108 7.60 −2.64 1.9

Annual fluctuations in the
number of freezing days −24 46 7 −24 10

* Authors’ calculations based on meteorological annuals, Sanandaj station (2012–2021).
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Food Security: The considerable reduction in the annual precipitation of Sanandaj city
from 490 to 360 mm, and the excessive use of underground water resources in agriculture
are the main reasons for the decrease in the water resources of the city. Ignoring the
agricultural potential and its correct directions have led to the addition of 13 villages to the
city from 2011 to 2021 [27]. More than 800 hectares of agricultural lands around the city
have witnessed the change in their application (Table 3).

Table 3. Area and the percentage of green space, gardens and agricultural land in the zones of
Sanandaj city (2014).

Area and Percentage Zone 1 Zone 2 Zone 3 Zone 4 Zone 5

area 127,582 264,660 367,224 2,039,325 334,189
Percent of the whole use 3.2 7.4 4.9 46.7 6

Infrastructures: Due to the topographical condition and the different slopes of the
city, there is a network of labyrinthine streets. Many urban streets have been designed
without considering the natural direction of drainage and are often perpendicular to the
land slope (Figure 3). One of the problems in the energy distribution system is lagging
behind technology.

 
Figure 3. Streets perpendicular to the general direction of earth slope.

More than 97% of the electricity distribution network is of air type in Sanandaj city [38].
The air network, due to more accessibility, is more subject to danger. In gas distribution
lines, most part of the city is covered by steel pipes, while it is known that poly-ethylene
pipes have such superior properties as no corrosion or rusting, flexibility in temperatures
less than zero, no breakage, and thermal insulation [39].

Land use: Land use, known as the surfaces having open space, can be very effective
in the adsorption of surface waters and controlling urban floods: The use of green space
refers to gardens and farms. Most gardens of Sanandaj city are near the Gheshlag River in
zone four, such that it could control the torrents of the river, but in recent years, with the
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development of the city around this river, a large part of these lands has been destroyed
and replaced by urban land use, especially residential uses.

Zone four had the highest percentage of green space. This was due to the location of
Deghayeran village and agricultural lands in this zone, which have been added to the city
in the recent decade.

GIS specialized center of the University of Kurdistan has identified 37 places as the
accommodation centers of people suffering from natural and artificial disasters in Sanandaj
based on the analysis of the data related to land use, faults, water resources, roads accessible,
and city topography. These identified zones are not yet ready for the people who may suffer.

Public services: According to the survey conducted among the local people, more
than 46.6 met their needs outside their neighborhood. This was due to the inappropriate
distribution of land uses in the neighborhoods. According to Iran Statistics Center, in
Sanandaj city, there are 135 medical centers, 38 sanitary centers, and 6 medical institutes
with 1287 hospital beds. Given the centrality of Sanandaj city, the capacity of these medical
centers cannot adequately meet the needs of people. Sanandaj has 5 firefighting stations
and 80 operational forces. The number of firefighters in this city is half of the rate of
the country (for 2500, there is one firefighter). In order to attain the standard, 80 more
operational forces are required.

Demographic features: More than one-third of the Sanandaj population consisted of
people younger than 15 and older than 65. As the number of people in this age range rises,
rescue operations can be more difficult in emergencies. In terms of population concentration,
zones two and one had the highest concentration (Table 4). If the necessary predictions and
measures are not adopted, the greatest damage is likely to occur in these zones.

Table 4. Age and gender proportions of the population of Sanandaj city (2021).

The Age Ratio of Population Gender Ratio

Gender RatioLess Than 15 15 to 64 65 and More
Male Female

Number Percentage Number Percentage Number Percentage

92,051 29.18 209,016 66.25 14,428 Apr-57 160,832 154,663 103.99

Social relations: The social relations of the residents in different zones of Sanandaj
city were evaluated by surveying and asking them about the three factors regarding their
respect for neighbors’ rights, their tendency to cooperate with neighbors to resolve the
problems, and their interest in asking for help in the case of emergencies. More than
80 percent of them reported strong relations.

Social security and welfare: The rate of crime in Sanandaj city was only available for
addiction, thief, and suicide. This was increased from 0.56 in 2014 to 0.62% in 2016 (last
census) [27]. Based on the information obtained from surveys, more than 11 percent of
people had no medical insurance.

Education: The results of public surveys showed that 67.9% of people had weak skills
in promptly reacting to the events. Given the motto of the Red Crescent, “each Iranian
family is a saver”, there should be as many educated people as the number of families so
that in the case of events, they can help themselves and their families. This was very low in
Sanandaj city, and the number of trained people was less than 10% of the population.

Employment: According to the census of people and houses conducted in 2016, the
rate of unemployment in people older than 10 years was 32.2% in the city of Sanandaj,
which was high and influenced job security. For disasters, there should be strong financial
support for compensating for the damage incurred by the buildings. Based on the data
obtained from the questionnaires, more than 75% of the buildings did not have this kind
of insurance.

Income: In 2016 (last census), the inflation rate was 1.3 percent more than that of the
income level. This creates a problem for families in meeting their basic needs, and they
cannot cater to other things.
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Non-governmental organizations: The duties of such organizations are not clear in
city management, and there is no definition for the services provided by them. At the
same time, their participation has not been predicted in the urban planning process. These
are the major reasons behind the lack of participation by these organizations. The survey
showed that only 51% of the residents tended to participate in city affairs.

Governmental organizations: In 2016, credits as many as billions were devoted to
Kurdistan Province by the government. These credits were divided between the municipal-
ities for the development of urban infrastructures, and they were not used for coping with
unexpected events.

Based on the interviews conducted with some experts in the concerned organizations
(such as gas companies, water organizations, and electricity offices), all of these are expected
to be supported by the crisis management, while each of these organizations should be
responsible for all their services before and after the crisis.

3.2. Evaluation of Resiliency Using ANP Model

The analytic network process (ANP) approach derived from the idea of the Markov
chain is employed to deal with this dynamic situation. With this approach, the priority of
motivations and the relative importance of criteria are determined simultaneously. The
ANP allows both interaction and feedback within clusters of elements (inner dependence)
and between clusters (outer dependence). Such feedback can capture the complex effects of
interplay in human society, and this is especially important when risk and uncertainty are
involved. The analytical network process (ANP) has been used to develop the framework
because of the dependency on measures and the antecedents. Yet another reason to use ANP
is that it provides relatively more reliable results compared to the other similar methods [40].
The steps followed to attain the priorities for the indicators using the ANP model are as
follows. At first, comparative matrices of dimensions and their internal dependence,
indicators, and the dependence of them were formed, and the pair comparisons were made.
The weight of each of the dimensions and indicators was considered relative to one another
and determined by surveying among experts, and then the paired comparative matrix
of dimensions and indicators was obtained from the geometrical average of opinions
received. With the forming of a network model in the Super Decisions Software and
entering the average of weights, an imbalanced supermatrix, balanced supermatrix, and
limit matrix were obtained. The ultimate importance vector of indicators was obtained
from normalizing the limit matrix (Table 5).

Table 5. The ultimate significance of the indicators.

Adaptation Indicators Weight

Infrastructures 0.205
NGOs 0.135

Education 0.125
Land use 0.102

Food security 0.082
Governmental organizations 0.073

Public services 0.061
Social relations 0.043
Employment 0.057
Environment 0.054

Income 0.027
Insurance 0.025

Social welfare and security 0.014

3.3. Prioritizing Zones

In the comparison of zones at this stage, first, they were prioritized relative to each
other in each of the indicators, and then the priority of each indicator in every zone was
determined. The scores obtained by the paired comparison of zones and indicators were
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entered into Super Decision Software so that the ultimate weight of each zone relative to
one another and the weight of the indicators could be obtained in relation to the current
situation in Sanandaj city. Table 6 shows the weight of the indicators in Sanandaj city. As
can be seen, the indicators of insurance and public services had the least weight. In other
words, these indicators, in comparison to others, had an inappropriate situation in this city.

Table 6. The ordering of indicators according to the current situation in the zones of Sanandaj city.

Adaptation Score

Insurance 0.039
Public services 0.051
Social relations 0.061

Land use 0.061
Education 0.068

Governmental organizations 0.077
Environment 0.081
Food security 0.083
Employment 0.084

Income 0.087
Social welfare and security 0.092

NGOs 0.093
Infrastructures 0.121

Table 7 shows the ultimate weight of the zones resiliency. As shown, zones two and
one, respectively, had the least weight in vulnerability (Figure 4).

Table 7. The ultimate weighting of the resiliency in zones.

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5

resilience 0.368 0.29 0.413 0.468 0.461

 
Figure 4. The ultimate weighting of the resiliency in zones.

3.4. Suggestions

Adapting to the changes and decreasing the dangers make it possible to continue
development in the midst of all events, as the local governments assume responsibility
for the disasters, and such disasters are not to disrupt the lives of people. Planning and
developing strategies for resiliency cannot be limited to a particular framework. This should
be performed according to the unique conditions of the cities and the developmental plans.
The indicators that are weak or show some stagnation during a period are among those that
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can hinder urban resilience. Thus, it is necessary to find causes, weaknesses, or stagnation
of these indicators that, with planning, can be improved to foster resiliency.

In order to move toward a resilient city, future investments should go beyond material
investment and technical solutions and should consider the development of humans,
society, institutional capacity, and inter-city cooperation. One of the ways to promote
investment and social trust is the development of participatory management, such that the
local stakeholders can be ready for the changes. The cooperation between governmental
institutions, instead of bestowing all the responsibility of coping with and preparing for
things to one part, seems to be necessary. It should be noted that while the costs and
measures of resilience are at the present time, the benefits can be observed in the future; as
the concentration of humans and their properties in the city are increased, the possibility of
losing them is also increased.

In spite of the differences between the dimensions of the city, there are some general
and common measures that can help resilience, some of which are mentioned here:

Ecologic: Protecting ecologies and natural buffers for the reduction of floods and
storms; preventing construction in dangerous areas; agricultural development; and design-
ing based on the use of renewable energies.

Structural: Improving the safety coefficient in the buildings; ensuring the accessibility
of the fundamental services for all and providing supportive services following disasters;
protecting city infrastructures; and using the technology in constructing city installations.

Social: Developing and strengthening scientific multi-dimensional studies that are
coordinated and protecting research and science centers; paving the way for education
and further understanding of the relations between climate issues and city problems; and
planning for the balanced distribution of population.

Economic: Using a wide variety of local economic activities; planning for the sustain-
ability of business; strengthening the economic abilities of the citizens; and empowering
those living in less developed zones.

Managerial–institutional: Creating the institutional capacity; considering resilience in
preparing city plans; and developing a participative management system.

4. Conclusions

The future threats cannot be predicted based on the current evidence, and the state,
size, and place of such threats cannot be easily forecasted either. Therefore, what matters
in the occurrence of events is not only the destruction of buildings and houses, but rather
it is the resilience of the economic and social structures that can ensure the sustainability
of urban life and people can resume their activities in the least amount of time and city
restore its dynamism and sustainability.

The evaluation of urban resilience is the first step toward resilience plans, such that
it can show the vulnerability of societies and zones and their ability to adapt themselves.
This can also lead to the identification of factors contributing to resiliency, enhancement
of the key capacities of communities for further adaptation, and finally, development of
resilience strategies.

The results obtained by the surveys conducted among the experts and the analysis
of them in the analysis network process showed that indicators of infrastructure were
important in the structural pillar, the public institutions in the managerial–institutional
pillar, and education in the social pillar had the highest scores. This showed that the
presence of suitable infrastructures, the participation of public institutions, and awareness
of people on more helping was among other factors that could help to return to the state
before the incidents and adapt to crisis conditions.

Based on the results obtained by network analysis of resiliency indicators in Sanandaj
city, zones one and two were in urgent need of resiliency measures. The indicators of
education, income, public services, land use, social relations, governmental organization,
infrastructures, ecosystem, and demographic features achieved a score less than the average
of scores, which was 0.074. Therefore, due to the weaknesses and the unsuitable conditions,
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there is a need for maximum investment, and this should be seriously considered in city
development planning.
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Abstract: Rapid urbanisation generates important challenges in terms of sustainability and
spatial justice, but also presents opportunities to transform cities into more equitable and
resilient spaces. This study addresses these issues and aims to analyse the perceptions and
evaluations of the resident population of Pontevedra about urban spaces in the framework
of a renaturalisation project, integrating socio-demographic and spatial justice factors.
Quantitative methods such as factor analysis, cluster analysis and multiple regression were
used to identify patterns of satisfaction and the use of urban spaces. This study reveals
significant differences in the valuation of urban spaces according to socio-demographic
variables, especially in relation to sustainability and social cohesion. The findings thus
provide empirical evidence to guide more inclusive urban policies and emphasise the need
to incorporate citizen participation in urban design to promote territorial equity.

Keywords: spatial justice; renaturalisation process; sustainable cities; residents’ satisfaction;
urban planning

1. Introduction

The number of people living in cities continues to grow [1]; there are already more than
eight billion people in the world and this number is expected to increase by several billion
over the course of this century [2]. The environmental costs of urban sprawl, the mobility
patterns that are reproduced in cities and the dynamics of industrial production in their
peripheries have led to profound social and economic transformations [3]. But it is also
urban spaces that can serve as engines for change towards more sustainable and resilient
local, regional and global horizons [4] provided that multiple disciplinary approaches are
incorporated [5,6]. As cities seek to strike a balance between expected economic growth
and the pursuit of necessary social equity, multidisciplinary urban planning presents itself
as a vital tool to alleviate territorial inequalities, while promoting the pursuit of spatial and
social justice [7].

In the context of an intervention project for the renaturalisation of the urban space of
the city of Pontevedra (Galicia, Spain), this research pursues a better understanding of how
the population experiences and values urban space according to their place of residence
and socio-demographic characteristics, taking into account that territories are configured
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as places that generate not only construction and production, but also experience and
rootedness [8].

Pontevedra, a medium-sized Spanish city, is a pioneering example of urban regen-
eration. This project aims to evolve the current model of the urban transformation of
Pontevedra by promoting the environmental dimension, through the renaturalisation of
urban space, increasing biodiversity and recovering the connectivity of the maritime and
fluvial space.

The aim is to increase urban resilience to climate change by strengthening local
green infrastructure and improving ecosystem services and the connection between urban
and peri-urban natural areas in Pontevedra. The project has two main objectives: (1) to
renaturalise five urban spaces and (2) to design a strategy for a sustainable city with a green
infrastructure network.

This study is grounded in the concepts of spatial justice and renaturalisation. Spatial
justice, as articulated by Soja [7], emphasises the importance of equitable urban planning
to address socio-spatial inequalities, while renaturalisation [6] focuses on the integration
of natural systems into urban areas to promote sustainability and resilience. Together,
these frameworks provide a foundation for understanding how urban interventions can
balance ecological and social priorities to foster inclusive and sustainable cities. The
equitable distribution of green spaces, a core component of spatial justice [7], is critical to
ensuring that all residents benefit from renaturalisation efforts aimed at enhancing urban
resilience [6]. By linking spatial justice and renaturalisation, this study contributes to the
broader discourse on urban sustainability, demonstrating how these frameworks can guide
policies to reduce socio-spatial inequalities.

This paper, therefore, contributes to the debate on spatial justice [9,10] by providing
empirical evidence on how personal circumstances influence satisfaction with and use of the
city. It also provides a framework for assessing how citizen participation can be an effective
mechanism for promoting equity in access to urban resources [11,12]. By providing practical
implications, it seeks to contribute to the improvement of urban policies, advocating for
the reinforcement of a sense of belonging and social cohesion through green spaces. Space
being a social product, it must also be a political responsibility, i.e., if it is produced, we
must pay attention to how it is produced [13], considering the political spatiality of the
territory [7].

To address the objectives of this study, a quantitative methodology based on the use
of various statistical techniques was employed. Factor analysis allowed the identifica-
tion of latent dimensions of satisfaction and urban perception, simplifying a broad set of
variables into key factors such as social cohesion, sustainability and spatial maintenance.
Subsequently, cluster analysis segmented the population into homogeneous groups ac-
cording to their valuation patterns and socio-demographic characteristics. In addition,
multiple linear regression and ANOVA analyses were applied to assess the relationships
between independent variables (age, income, educational level and territorial area) and the
extracted dimensions, providing a comprehensive view of the interactions between citizen
perceptions and contextual characteristics and thus providing a more complete picture of
urban planning in the context of intra-urban inequalities [14] that enable climate injustice
in cities [15].

Why is it important to analyse how the resident population values these spaces?
Well, because understanding population clusters, framed within a critical analysis of the
valuation of urban spaces [13], will reveal citizens’ perspectives and, with them, their
influence on urban planning decisions. In this sense, incorporating the citizens’ perspective
can condition the success or failure of interventions in public spaces [16,17], as well as
promote adjustments that ensure a more inclusive and equitable urban design. In other
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words, knowing residents’ opinions facilitates the promotion of urban development that
responds to the real needs of the population living in the city.

The conditions that make it possible for the city to be the space where differences
and contradictions come together: for certain groups, classes or people, for certain
ideas, thoughts and opinions, not to be segregated or pushed aside or sent to the
peripheries, no longer of the city, but of urban life [18] (p. 160).

In this way, it will be possible to understand which inhabitants have greater access to
and enjoyment of urban spaces and which experience barriers derived from their urban
spatial vulnerability.

To account for this, the specific objectives of this research are to evaluate citizen
perceptions, analysing how the socio-demographic characteristics of the population in-
fluence the valuation of urban spaces in Pontevedra, highlighting possible territorial and
social inequalities.

This research highlights the importance of linking spatial justice with sustainable plan-
ning practices, as suggested by Soja [13], to ensure equitable access to urban opportunities
while promoting environmental resilience.

Our analysis also supports Anguelovski et al. [15] argument that renaturalisa-
tion efforts must prioritise equity to avoid exacerbating territorial inequalities and
climate injustices.

In addition, Harvey’s [19] concept of the ‘right to the city’ provides a framework
to understand how citizen participation in urban planning processes can mitigate the
socio-spatial divides highlighted in our findings.

By addressing disparities in access to green spaces and sustainable mobility, this study
aligns with broader calls for urban ecological balance, emphasising the interdependence of
spatial justice and environmental sustainability [20,21].

So, despite the growing body of research on spatial justice and renaturalisation, most
existing studies rely on qualitative approaches limiting their ability to systematically
quantify public perceptions of urban transformation. This study addresses this gap by inte-
grating factor analysis and cluster analysis to empirically assess socio-spatial inequalities
in urban environments. This methodological framework allows for the identification of
distinct patterns in public satisfaction and urban space usage, offering deeper insights into
how demographic and territorial factors influence perceptions of renaturalisation. The
integration of these statistical techniques represents an innovative contribution, bridging
the gap between theoretical discussions of spatial justice and empirical urban policy design.

2. A Theoretical Approach to Renaturalisation and Spatial
Justice: Towards Inclusive and Sustainable Urban Planning

The relationship between the built and the natural is not static; space is reinvented to
configure new naturalised urban scenarios. In the city, we find a landscape mostly made
up of buildings—industrial, residential and service buildings—connected by impermeable
surfaces largely dedicated to road traffic, i.e., conventional civil engineering that performs
mostly individual and single-purpose functions [22]. On the contrary, green infrastructure
brings a wealth of ecosystem benefits, as well as a multifunctional character and an open-
ness to multidisciplinarity to reconfigure anthropogenic habitats [16]. Specifically, green
spaces in the city contribute to improving the health of populations [23–26], mitigate the
effects of climate change, increase biodiversity [27] and are configured as spaces for social
relations [28].

While it is true that in urban contexts nature cannot be pristine or alien to anthropic
action, it is a more or less ecological and/or sustainable construction that is on the plane
of the symbolic and is defined by the interaction of the community, the political sphere
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and aesthetic perception. In this sense, the processes of renaturalisation seek to introduce
the citizen perspective to reimagine the urban landscape collectively and in connection
with nature [22], through recovery, regeneration, the creation of ecological corridors and
the creation of new and varied functions for underused or abandoned spaces [17]. Some
strategies that destabilise these dualities stem from cultural ecosystem services, where
relational processes between actors help to connect dimensions—physical, semiotic and
social—in the process of renaturalisation, raising “the public awareness on the need to
protect urban nature transformed by human-nature interactions” [29] (p. 12).

2.1. A Theoretical Approach to the Urban Paradigm

Infrastructure overproduction, gentrification, sprawl, area degrowth, mobility and
territorial inequality are not homogeneous, but present specificities that require adaptive
approaches and need to be addressed by planning [30].

Given the exponential increase in the world’s population, coupled with new energy
sources, it is suggested that metropolitan expansion will take a centrifugal form [31]. The
trend of emptying the countryside to concentrate the population in the cities will probably
be reversed, not with the idea of returning to the countryside, but with the intention
of a uniform population distribution, differentiating industrial/labour and residential
purposes [31]. This urban transition on a global scale, accompanied by the “imbalance in
population distribution will be accompanied by an increasing gap in the distribution of
wealth” [32] (p. 25).

Even so, it is worth noting that, although ”the contradictions and conflicts inherent to
a class society manifest themselves almost exclusively in the city, this does not mean that
their origin must automatically be sought in the city’ [33] (p. 102). In fact, the definition of
what constitutes the urban unit can only come from the theoretical level [34] and, therefore,
we cannot understand the urban only in opposition to the rural. A standardised definition
of the urban unit cannot be established since there is no demarcation of shared limits or
compatibility of data, for example, in terms of the population density or size—among
other indicators for measuring levels of urbanisation [30]—. We are facing extended
forms of regional urbanisation, resulting in the construction of megalopolises arising from
suburbanisation, the metropolitanisation of territories and infrastructural and residential
decentralisation [35]. “The urbanisation of the world is a kind of exteriorization of the
inside as well as interiorization of the outside” [36] (p. 474).

We must turn our attention to circulation, for the urban phenomenon is at the con-
fluence of the city’s functions; urban centres cover a given territory with networks of
administration and domination, but the city itself is an integral part of the networks of
production and distribution that administer and dominate it—because it is dominant and
to the extent that it is dominant [37]—.

2.2. Urban Injustice and the Right to the City

Spatial justice, as defined by Soja [7], refers to the equitable distribution of urban re-
sources and opportunities, ensuring that all individuals, regardless of their socio-economic
status, have access to the benefits provided by urban environments. This concept un-
derlines the intersection of spatial inequalities with broader socio-economic disparities,
highlighting the need for urban policies that prioritise inclusivity and fairness in resource
allocation. Renaturalisation, according to Lehmann [6], is the process of reintroducing
natural elements, such as green spaces and ecological corridors, into urban environments to
enhance both ecological resilience and social well-being. This approach seeks to bridge the
gap between built and natural environments, creating multifunctional spaces that address
environmental challenges while fostering community interactions and connectivity.
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Urban injustice manifests itself in a variety of ways; opportunities, quality of life
and well-being, health and access to urban resources are unequally distributed among
the population living in an urban space [7]. Social inequalities—subject to relations of
power and domination—are intrinsically linked to spatial inequalities, which is why it is at
this intersection that spatial injustice appears [7]; “in all constructions there is an implicit
meaning, a generative idea that space must serve” [38] (p. 20).

The right to the city, is “a common rather than an individual right since this transforma-
tion inevitably depends upon the exercise of a collective power to reshape the processes of
urbanisation” [19] (p. 23). Citizens must play an active role in both the design and planning
of their cities, becoming agents of change that can contribute to mitigating spatial injus-
tice, generating new forms of urban appropriation and resistance and of transformation
according to their needs, concerns and uses [7].

Applying this vision to urban planning for renaturation implies a conscious approach
to equity in access to public services and infrastructure, so that all inhabitants can benefit
from urban development. A democratic planning system [39] co-creates with the local
community to result in a progressive and holistic approach to regeneration [40]. Meanwhile,
it is true that community participation must be representative of all social strata, especially
the socially excluded [16]. Both individuals and collectives have the right to claim a demo-
cratic use of city space and to reclaim their role as central actors in shaping it [19]. Thus,
the process does not only respond to the order of the individual; social movements actively
participate in the transformation of space, since it is the product of social interactions [41].
They emerge trying to overcome isolation and acting differently from corporate capital,
real estate developers—supported by financial capital—and the state, which is enmeshed
in the logic of business [19].

Under this paradigm, citizen participation becomes an essential instrument to fight
against urbanisation processes that directly or indirectly deprive citizens of their decision-
making capacity [21]. For this reason, it cannot be a process that is imposed vertically and
from above, but must start from the basis of those who inhabit the space, who live and
experience it and who, therefore, produce and change it; the community must be involved
in the creation of multifunctional green spaces [42].

However, this is not without its problems; some of the obstacles to incorporating
citizenship include accessibility to participation, governance barriers, sustaining engage-
ment, integrating different attitudes and life circumstances, skills, knowledge, support
and resources [39]. As well as the cost and complexity of implementing nature-based
solutions in a compact space with dense grey networks [16], in the cases of industrial green
infrastructure, what we find are that the biggest barriers for residents are cost overruns and
a lack of political support and maintenance [17]. In short, it must be kept in mind that the
processes of urbanisation, construction and urban transformation are originally processes
of social imagination [43], which are conditioned into praxis by the context in which they
take place.

2.3. The City on a Human Scale: Satisfaction, Appreciation and Intervention in Urban
Public Space

Satisfaction with social and physical space, in this case, urban space, significantly
influences the perception of happiness [44], which is a key indicator when assessing
subjective well-being [45]. Regarding the relationship between happiness and satisfaction
with surrounding life and greenery, socio-demographic variables are the determinant,
highlighting that increasing green space alone is not enough, but must be accompanied by
the needs of citizens—quality and integrated amenities [46]—. For example, an analysis of
60 countries around the world (a comparison between those with the highest and lowest
GDP) finds that for those with the lowest GDP, green space is not positively correlated
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with happiness. However, when GDP reaches a certain threshold, green spaces become
important and are positively correlated with happiness as they are spaces for social relations
and support [47].

While it is true that the difficulties associated with urban life—lax and complex
social networks that produce loneliness and alienation, the sharp differences between the
rich and poor, stress, competition, sensory overload or overcrowding—are shared and
more palpable in processes of rapid urbanisation, the “urban malaise” does not manifest
itself in all cities in the same way, as each one—very dependent on where it is located
territorially—presents its own challenges and dangers [48]. Thus, human well-being is
related to the level of satisfaction with the space one inhabits; the positive valuation of an
urban space that responds to the needs of residents is the path to the general well-being of
populations [44,45,48,49].

In this way, the analysis of satisfaction becomes an essential component in assessing
the effectiveness of urban intervention and its capacity to bring about positive social change.
It should be noted that subjective well-being, while related to the socio-economic status, in
modern societies is more closely related to the socio-emotional status [45]. For example,
lower values of the average well-being are found in gender-segregated societies than in
those with high income disparities, “inequality hurts only when it interferes with the
gratification of basic needs, such as our need for food or respect” [45] (p. 52).

It is, therefore, essential to understand how the resident population interprets, per-
ceives and remembers urban space; cities must be legible, i.e., easily understood by the
people who live there [49]. An environment that is legible facilitates psychological well-
being, as it allows people to feel safe in their space and find their way around it, to use
it. A legible space will be a well-valued space, and a well-valued space will result in
greater satisfaction and thus greater subjective and objective well-being. The importance
of legibility can again be linked to green spaces, since, taking into account that staying in
green spaces for more than 20 min is linked to higher subjective well-being, in order for the
time spent in such a space to be long enough, they must be attractive and hold the attention
of the visitor; therefore, they must be understandable to the user and linked to his or
her needs [16].

Jan Gehl introduces a novel approach that focuses on people, what he will call the
‘human scale’ [50]. He argues that urban planning should focus on creating liveable and
sustainable cities, always from the perspective of the pedestrian, moving away from a
focus on road traffic-centred infrastructure and putting policies for the quality of life of
the inhabitants at the centre. The city must foster social interactions, ensuring that the
routine needs of the people who live there are met and listened to when planning new
spaces or intervening in existing ones. The meaning of streets, squares and parks is that
they are used and enjoyed by the resident population. It is necessary to encourage the use
of public spaces as a way of fostering greater social cohesion and promoting collective and
individual well-being.

3. Methodology

This quantitative study analyses the satisfaction of the resident population of Ponteve-
dra with their immediate urban environment. To do so, several statistical techniques will be
used to clarify the synergies between the socio-demographic characteristics of the resident
population and their knowledge of the city, as well as their subjective assessment of it.
All of them use data extracted from a survey with a sample of 201 people, representative
of the 69,697 people, aged 18 and over, resident in the city of Pontevedra in 2023. Sex
and age quotas were established in proportion to each territorial area studied and the
sampling process used was simple random. The data were treated following quality con-
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trol processes—occupational structure—by correcting the detected biases with weighting
variables. With a 95% confidence level, our sample provides an acceptable margin of error
of approximately ±4.4%, which is within the range used in similar urban studies.

Starting from the population structure of the Pontevedra City Council, according to
the Municipal Population Register for the year 2022, we calculated the sample size and
designed the sampling procedure (Table 1) based on the establishment of quotas for sex
and age group, proportional to the reference population of each Territorial Area. The
population universe (≥18 years) is 69,697 people. We subdivided this population into the
three areas studied, based on the section, which resulted in the following demographic
structure by sex and age in each of them.

Table 1. Technical Sheet.

Universe Population aged 18 and over registered in the Municipality of Pontevedra (69,697 people).

Sample Size 201 interviews. The fieldwork was carried out between November and December 2023.

Sampling Procedure Simple Random Sampling (SRS), with quotas for gender and age. Face-to-face interviews with
computer-assisted support (CAPI system).

Selection of Interviewees The final selection of interviewees was made randomly on the street, following the quotas.

Sampling Error
Assuming SRS, with a significance level of 0.05, for the most unfavourable case in the overall
sample, the absolute error would be 3.52%.
External errors to the sampling process 0.88%. The total error is established at 4.4%.

Quality Control The data are processed with quality control procedures, correcting detected biases using
weighting variables.

The reference territory, the municipality of Pontevedra, for the purposes of this survey,
was subdivided into three types of spaces. On the one hand, all the sections of what
we call the compact city, which include all the sections that have high values of density
and continuity. On the other hand, three corridors that showed discontinuities, but also
registered high population density and space occupation. These are the sections of the Ring
(Monteporreiro, Estrada de Santiago and Corredor de Marín). Finally, we included the rest
of the sections in a group that we call Rurururbano, in which densities drop significantly,
and the fabric is discontinuous and/or atomised.

To solve our main objective, we worked with 8 aspects that residents rated from 0
to 10 about the city. The eight aspects rated by residents—pedestrianisation, cleanliness,
safety, green spaces, streets, mobility, neighbourhood and general satisfaction with the
city—were carefully selected based on their relevance to urban quality of life, spatial justice
and sustainability. These eight aspects were chosen because they collectively capture
the key dimensions of urban life that influence residents’ well-being, spatial justice, and
sustainability. They reflect both the physical infrastructure (e.g., streets, green spaces and
mobility) and the social and experiential qualities (e.g., safety, neighbourhood cohesion
and general satisfaction) of the urban environment. By focusing on these aspects, this study
aims to provide a comprehensive understanding of how different factors contribute to
urban satisfaction and how they vary across demographic and territorial groups.

This study employs a 0–10 Cantril rating scale to assess urban satisfaction, a widely
used approach in social sciences and urban studies [51–53]. This scale allows respondents
to express a broad spectrum of opinions, from extreme dissatisfaction (0) to extreme
satisfaction (10), offering greater granularity than smaller scales or semantic Likert scales.
This permits more clarity, ensuring reliable responses, minimising cognitive bias and
enhancing comparability across different socio-demographic groups. Additionally, its
continuous structure allows for a more nuanced assessment of public perceptions, essential
for identifying patterns in urban space valuation. Prior research has demonstrated the
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effectiveness of this scale in evaluating subjective perceptions of urban environments, as it
facilitates statistical analysis, including mean comparisons, regression models and factor
analysis. Furthermore, by using the same scale for all variables we avoid having to resort
to statistical normalisation.

The ratings for these aspects were analysed using factor analysis to identify latent
dimensions of urban satisfaction such as social cohesion, sustainability and maintenance.
These dimensions were then used in cluster analysis to segment the population into
homogeneous groups based on their patterns of satisfaction and socio-demographic char-
acteristics. The results of these analyses provide valuable insights into the factors that
influence urban satisfaction and highlight areas for targeted policy interventions.

The socio-demographic control variables are age (three age groups: 18–39; 40–64; 65
and over), sex (differentiating between men and women), level of education (no schooling
or primary education; compulsory; post-compulsory and university education), income
(net annual income: less than 15,000; 15,000–20,000; 20,000–25,000; 25,000–30,000), social
class (differentiated into manual, intermediate and services following Goldthorpe’s scheme)
and place of residence (compact city (with high density and continuity), ring (compact
peripheral development and high population density) and rururban (low-density and
atomised or discontinuous fabric)). In addition, we worked with frequency of use of green
spaces, measured as the average number of days per year that each space studied is visited.

In order to know the use, an estimator has been elaborated that indicates how
many times a year, on average, each citizen uses each of the spaces—visit, transit and
destination—. Let ni be the frequency of each case, xi the time and n the total number of
people who responded to the survey.

ϑ =
365(

∑ nixi
n

)

The estimator was applied to survey data to calculate the average annual usage of
green spaces for each respondent. This metric was then used as an independent variable in
statistical analyses (e.g., multiple linear regression, ANOVA) to assess its relationship with
satisfaction levels, socio-demographic factors and territorial characteristics. The results of
these analyses provide insights into how green space usage patterns vary across different
population groups and how they influence perceptions of urban spaces.

We also use an indicator of health. This index is derived from the response to three
items related to the health of the respondents. These variables were constructed using the
same wording and scale used in the European Health Survey (EHSS). Two of them are
objective data: the consumption of medicines in the last 15 days (C) and consultations with
medical professionals in the last 4 weeks (M). The other indicator is subjective and refers to
the perception of the state of health (P). The constructed indicator allows an interpretation
from 0 and 100, and can be expressed as:

Health. =
(P × C × M)− 1

(∑ VMax − ∑ VMin)
× 100

In the denominator of the previous formula, the difference between the maximum
value achievable in the three variables analysed and the minimum possible is calculated,
so that the index oscillates between 0 and 100.

The methodological strategy begins with a factor analysis to simplify and reduce the
set of variables analysed. This allows them to be grouped according to their similarity,
based on similar patterns of responses. The new factorial variables generated will allow us
to work with classification techniques (Cluster Analyses), ANOVA or Linear Regression, to
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characterise socio-demographic profiles that characterise the different population groups
according to their ratings. To measure the suitability of these methods, the usual indicators
are used: KMO and Bartlett’s of Sphericity for Factorial, and VIF test and Determinant
Coefficient for Regression.

Although these methods are widely established in urban research, their combined
application in assessing perceptions of spatial justice and renaturalisation is a novel contri-
bution. This integrated approach allows for a comprehensive understanding of how social,
economic and spatial factors interact to influence urban satisfaction. Several studies have
employed these techniques separately in urban planning and perception research [50,54–56],
but this study advances the field by applying them collectively to examine socio-spatial
inequalities and their impact on urban experiences.

To analyse the relationships between the study variables (knowledge of the space,
use—measured in days per year—and satisfaction—again, on a numerical scale of 0–10—)
and the independent variables, which would be the socio-demographic characteristics
mentioned above, we used ANOVA and Multiple Linear Regression.

In short, the selection of the statistical techniques used is justified by the need to
address, in a comprehensive manner, the complex interactions between the use of ur-
ban space, socio-demographic characteristics and levels of satisfaction/valuation of the
city. In this sense, factor and cluster analysis is particularly useful, as it allows us to
draw meaningful, concrete and more operational conclusions—if we want to understand
the synergies between variables—from a large dataset. In turn, linear regression and
ANOVA provide detailed insights into correlations and differences between different
population groups.

The correlation analysis was conducted as an initial step to examine the strength
and direction of relationships between urban satisfaction factors and socio-demographic
variables, without implying causation. The insights gained from this analysis informed
the subsequent regression model, which was used to establish predictive relationships by
determining how independent variables influence urban satisfaction.

To facilitate the understanding of the territorial areas included in this study, Figure 1
shows the geographical delimitation of the Compact City (in red), the Ring (in blue) and the
Rururban area (uncoloured). These classifications are essential to analyse how territorial
characteristics influence citizens’ perception of urban spaces.

 

Figure 1. Aerial view of the city of Pontevedra. Note: In red is the delimitation of the Compact City
and in blue, the spaces that we consider as Ring. The rest of the municipal territory is Rururbano.
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4. Results and Discussion

The means and their standard deviation as well as the range of the responses obtained
(theoretically possible from 0 to 10) are actually established for each variable in Table 2. The
means are all high, although the dispersion that marks the range shows a greater consensus
in variables such as “general satisfaction with the city”, “the assessment of security” and
with the “neighbourhood”. On the other hand, the greatest disagreement occurs when
assessing “mobility”, with a high peak of standard deviation of the mean, which is reduced
to the lowest value among the variables investigated.

Table 2. Satisfaction with the variables studied.

Mean Standard Deviation Range

Pedestrianisation 7.36 0.82 5.00

Cleanliness 7.25 0.75 5.00

Neighbourhood 7.43 0.67 4.00

Safety 7.45 0.64 4.00

Green spaces 6.91 0.80 5.00

Streets and public spaces 7.22 0.64 5.00

Mobility 6.66 1.11 9.00

General satisfaction with the city 7.29 0.52 3.00

The factor analysis carried out in this research, through principal component analysis
(PCA with a Promax rotation was used, which allows, as opposed to orthogonal rotation,
the resulting factors to be correlated with each other; the point of this choice is that the
variables are not completely independent, but interrelated), aimed to reduce the complexity
of the data studied, specifically those related to the satisfaction variables, namely pedestri-
anisation, mobility, green spaces, streets, cleanliness, safety, neighbourliness and the state
of the city in general (joint evaluation of all the items).

Through PCA it is possible to explain the variability in residents’ urban perceptions
by identifying the underlying dimensions and then interpreting them in terms of socio-
demographic profiles—cluster analysis—. The suitability of this technique is supported by
a KMO of 0.8 and a significant Bartlett’s test of sphericity (<0.001). The analysis revealed
two principal components—as shown in Figure 2—which together explain 62.297% of the
total variance for the urban satisfaction variables, the first of which explains 47.563% and
the second, an additional 14.735%.

The first of these is made up of evaluation indicators linked to social cohesion and the
maintenance of urban space and incorporates indicators such as neighbourliness (maximum
load 0.843), an evaluation of the city in general (0.843), safety (0.777), pedestrianisation
(0.736), cleanliness (0.649) and the state of the streets and public spaces (0.759). The second
component is oriented towards green infrastructure, mobility and sustainability. It groups
together the presence of green spaces (maximum load, 0.739), mobility strategies in the city
(0.632), cleanliness (0.653) and the state of the streets and public spaces (0.712), with urban
functionality standing out.

Finally, three groups of evaluations have been configured, one called “sustainability”,
which reflects environmental awareness and its influence on satisfaction and quality of life
in the city. Another is called “social cohesion”, which is more related to the social aspects
of the urban space, and the last one is more related to well-being from the physical aspects,
called “maintenance”.
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Figure 2. Component graph in rotated space. The graph shows two principal components that
explain 62.3% of the total variance. The first is related to social cohesion and maintenance, while
the second addresses sustainability and mobility. Both components are correlated, highlighting the
interdependence of these dimensions.

The correlation coefficient between the components is 0.478, indicating that, although
they address different dimensions of city perception—identified through three factors—
there is, as we have already seen, an interrelation between them. In other words, social
cohesion and the maintenance of urban infrastructure are not independent of sustainability
and green infrastructure; rather, both dimensions contribute jointly to the satisfaction of
the people who inhabit the space. Creating more pedestrian and green spaces, the better
care of public infrastructure and prioritising urban safety would reinforce both dimensions.
Therefore, cities should adopt a holistic approach that incorporates these aspects in an
integrated manner [25], to improve the overall perception of citizens and with it, their
threshold of well-being [45], while ensuring spatial justice [7] and ecological balance [57].

The factors extracted through factor analysis, such as ‘social cohesion’, ‘sustainability’
and ‘maintenance’, represent latent dimensions that summarise the population’s percep-
tions of key aspects of the urban environment. These factors become dependent variables
in the regression analysis, allowing us to identify how socio-demographic characteristics
(age, level of education, income and territorial area) influence these dimensions.

In Table 3, we summarise the relevant results of the regression analysis for each key
variable. On the one hand, the total percentage of variance explained in each model; in the
next column, the variables that appear as significant in that model. Finally, the qualitative
interpretation of the influence of that variable according to the sign and its interpretation
in terms of the categories that compose it.

All VIF (Variance Inflation Factor) values are below, in the worst case, 2.5, so we
can conclude that Multiple Regression is a suitable technique. The regression confirms
the associations found in the factor analysis. It highlights how the territorial area and
education shape perceptions of sustainability, while age and income affect social cohesion.
The moderate correlation between the factors social cohesion and sustainability underlines
the need to address them jointly. Urban policies that improve green infrastructure and
sustainable mobility can also strengthen community interaction.
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Table 3. Regression analysis of indicators.

Dependent Variable % Variance Explained Significant Variables Direction

Cohesion 24.8%
Age
Incomes
Territorial area

Older age, greater cohesion
Higher income, greater cohesion
Smaller, more cohesion

Sustainability 7.7% Studies
Territorial area

Higher level of education, higher
assessment of sustainability
Greater proximity to rural, higher
assessment of sustainability

Spaces maintenance 13.5 Territorial area Greater proximity to rural, greater
concern for maintenance

Thus, for the cohesion variable (24.8% of variance explained), some interesting rela-
tionships can be observed in relation to age and income. The older the age, the greater
the perceived social cohesion. This may be related to greater attachment to the environ-
ment and greater participation in community social networks. The positive correlation
between income and cohesion may be explained by access to higher quality urban spaces
or greater involvement in activities that reinforce community interaction. These findings
highlight the need to focus strategies on strengthening social cohesion in lower-income
communities by designing, for example, accessible spaces that foster social interaction (e.g.,
neighbourhood parks).

Regarding the variable sustainability (7.7% of variance explained), it is observed that
a higher educational level leads to a higher valuation of sustainability, possibly due to a
higher environmental awareness. On the other hand, rural areas tend to value sustainability
more highly, which could reflect a more direct connection with the natural environment or
a lower perception of a negative urban impact. It would be necessary, among other aspects,
to design specific educational campaigns in compact urban areas to increase environmental
awareness, especially aimed at segments with lower educational levels. Furthermore, it
would be necessary to consider improving accessibility to green spaces in urban areas,
prioritising the connection of these spaces with the daily needs of citizens.

In relation to the maintenance of spaces (13.5% of variance explained), add that people
living in rural areas are more concerned about the maintenance of spaces. This may be
due to lower investment in infrastructure or a greater visibility of deficiencies in less
urbanised areas.

Based on these findings, it should be added that, in order to improve the perception
of sustainability, urban policies should target groups with lower educational levels and
compact urban areas, where the perception is less favourable. Furthermore, it has been
shown that the strong relationship between social cohesion and maintenance reinforces the
idea that improving the physical state of urban spaces (cleanliness, streets) has a positive
impact not only on the perception of quality, but also on the social fabric.

A Reading of the Valuation of the City in Social Terms

The correlation analysis has revealed the link between the satisfaction variables studied
and the perception of the city as a whole. On the one hand, we know that the quality of
streets and public spaces is a crucial factor in the positive perception of the city in global
terms (r = 0.691), as well as community interactions (r = 0.608), the perception of safety
(r = 0.535), pedestrianisation (r = 0.538) and cleanliness (r = 0.520). The synergies between
the positive evaluation of the city and aspects related to sustainability, such as green spaces
(r = 0.381) and mobility (r = 0.219), are not as strong. These variables are also interrelated,
with cleanliness and the valuation of streets and public spaces being intrinsically related
dimensions (r = 0.644) to perceptions of urban quality. Likewise, well-cohesive communities
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are associated with pedestrianisation (r = 0.597) [58,59] and tend to be perceived as safer
(r = 0.587) [60], achieving better values of well-being and perceived quality of life [61].

To do this, we addressed a hierarchical cluster. The number of groups was decided
by the parsimony criterion. According to it, the number is decided based on a reduction
of less than 50% of the Within Groups variance. Once the synergies between variables
have been established, it is necessary to indicate how the five clusters extracted from the
cluster analysis have been configured, which can be consulted in Table 4. These results
are closely linked to the factors extracted, as the factor ‘social cohesion’ helped to identify
the cluster ‘urban average’ and ‘cohesive peri-urban’. At the same time, the sustainability
factor’s differentiated clusters such as ‘sustainable balanced’ and ‘outliers’—both with low
ratings—and the maintenance factor highlighted perceptions of the quality of the physical
environment, being relevant in the ‘resilient community’ cluster where this dimension is
a priority.

Table 4. Results of cluster analysis: means and percentage of the represented population.

Cluster
Cohesion Balanced Standard Resilients Outliers

Cohesion 8.13 7.86 7.19 7.54 5.89

Space maintenance 7.96 7.77 7.06 6.64 7.18

Sustainability 6.34 7.60 6.81 5.51 6.18

Health 66.94 65.11 60.77 61.08 55.82

Use Green Areas 13.93 13.22 10.00 12.46 12.28

Population percentage 8.0 16.5 65.7 8.3 1.5

Table 5 below shows the analysis of each cluster according to the socio-demographic vari-
ables.

The defining characteristics of the population in the “urban average” cluster are not
easily identifiable, as this is the predominant profile with 65.5% of the cases; it indicates an
intermediate consensus where no significant extremes are observed. It is characterised by
values around 7 out of 10 for each of the factors: social cohesion (7.19), sustainability (6.81)
and maintenance (7.06). No significant differences are found with respect to gender, and it
is mostly made up of people over 40 years of age, with low/middle incomes and living in
the compact city.

The so-called “cohesive peri-urban” cluster (8%) is characterised by higher ratings
for social cohesion (8.13) and the maintenance of urban space (7.96), with lower positive
ratings for sustainability (6.34). It is mostly made up of people under 40 years of age
who do not live in the compact city, with post-compulsory education or less and an
average income.

In the “sustainable balanced” cluster (16.5%), the factor averages are all above
7.5 (7.86 social cohesion, 7.77 maintenance and 7.60 sustainability). Slightly more variation
is found in terms of gender, with women being represented in a slightly higher percentage.
No differences are found in terms of age, but differences are found in terms of territorial
variables (taking into account that most live in rururban areas or in the ring) and income,
with the majority being middle/high income and with occupations in the service sector.

The ‘resilient community’ cluster (8.2%) has the worst average score for the sustain-
ability factor (5.51), followed by maintenance (6.64) and achieving higher scores for social
cohesion (7.54). In terms of age, it moves in extremes (under 40 or over 65) and is the group
with the highest volume of people with no education or primary education, with average
incomes and who are part of the manual and intermediate classes.
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Table 5. Cluster analysis.

Cluster
Cohesion Balanced Standard Resilients Outliers

Gender
Male 51.38 41.50 51.70 46.60 48.36

Female 48.62 58.50 48.30 53.40 51.64

Group of age

18 to 39 53.39 32.40 23.78 35.16 0.00

40 to 64 42.46 50.41 56.33 40.42 56.02

65 or more 4.15 17.20 19.89 24.42 43.98

Level of education

No studies or primary 7.25 3.73 1.73 14.09 7.15

Compulsory 23.99 14.67 21.76 16.86 78.05

Post-compulsory 30.89 14.00 17.01 28.35 14.80

University 37.87 67.60 59.50 40.70 0.00

Annual net income

Less than EUR 15,000 19.89 27.65 45.62 28.11 65.25

Between EUR 15,000 and
EUR 20,000 44.67 20.74 36.39 23.51 23.43

Between EUR 20,000 and
EUR 25,000 21.77 37.60 11.32 35.80 11.31

Between EUR 25,000 and
EUR 30,000 13.68 14.01 6.67 12.58 0.00

Social class

Manual 27.78 23.81 20.78 31.22 100.00

Intermediate 36.35 22.14 39.58 39.40 0.00

Service 35.88 54.04 39.64 29.38 0.00

Territorial area

Compact city 37.01 55.49 71.63 57.02 0.00

Ring 47.62 24.79 18.12 25.70 92.85

Rururban 15.37 19.72 10.25 17.27 7.15

The “outliers” cluster is the smallest (1.5%) and represents an atypical group which,
overall, has the lowest average score for the factors social cohesion (5.89) and sustain-
ability (6.18). This profile suggests a higher dissatisfaction with social life (safety and
neighbourliness) and sustainability (green spaces and mobility), with a moderate rating
for the maintenance of streets and public spaces (7.18). It is mainly made up of people
over 65 years old, living in the ring and without university studies, with low incomes
and employed in manual work. Low social satisfaction, also linked to mobility and travel,
may be indicative of a situation of social and economic vulnerability, with limited public
resources in their area of residence.

In conclusion, the older we get, the lower the overall satisfaction with the social
and sustainable dimensions (the “social cohesion” and “sustainability” factors) which
may imply a mismatch between expectations and available services [61]. In terms of the
territorial area, the further away from the city centre, the higher the priority given to
sustainability and mobility (the ‘sustainability’ factor) and the more compact areas with a
younger population, the higher the rating of social aspects (the ‘social cohesion’ factor).

One issue that all clusters share is the lower rating of the sustainability factor (green
spaces and non-pedestrian mobility) compared to the others. The low sustainability scores
are due to a poorer assessment of green spaces, but especially of mobility. To improve the
citizen’s view of the sustainability factor, it is necessary to holistically design peri-urban
mobility programmes [50,58] and to improve public green spaces so that they are accessible
to the entire population [42], incorporating the population’s perspective in order to adapt to
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the needs of urban green areas [22]. At the same time, it is necessary to observe differences
according to age, adapting services to the needs of older populations [62].

Thus, the integration of the factor and cluster analysis made it possible to identify how
socio-demographic factors influence the perceptions of different population groups with
more homogeneous ratings.

This is key to identify differentiated patterns of satisfaction and perception in the
population, allowing for the targeting of specific urban interventions according to the needs
of each group. Population segmentation shows how factors such as the educational level,
income and territorial area influence the perception of the urban environment, provid-
ing an empirical basis for designing more equitable public policies. The characterisation
of clusters allows the prioritisation of vulnerable groups and the establishment of tar-
geted strategies, ensuring that urban policies are not only inclusive, but also effective in
reducing inequalities.

The results confirm that spatial and social inequalities are deeply interconnected,
manifesting themselves both in the valuation of sustainability and in the perception of
social cohesion and urban maintenance. The variability in perceptions of green spaces and
sustainable mobility between clusters highlights the need for interventions to ensure equity
in access to key urban infrastructures.

Integrating these differences into urban planning will allow for more tailored solu-
tions, ensuring that interventions respond to the specific priorities and barriers of each
population segment.

The findings align with the principles of spatial justice [11,13] as they highlight how
unequal access to urban resources perpetuates socio-spatial disparities that urban planning
must address. Our analysis supports the notion of cities as dynamic spaces where infras-
tructure, governance and the community interact echoing the theories of urban resilience
outlined by Anguelovski et al. [15] and Fainstein [12].

By identifying gaps in mobility and green space access, our study contributes to dis-
cussions on the ‘right to the city’ [19,37], emphasising the need for inclusive and democratic
urban planning approaches.

The emphasis on enhancing sustainability and accessibility resonates also with smart
city paradigms [50] which advocate for integrating technology, community input, and
environmental goals in urban development.

In addition, climate resilience strategies [6] are particularly relevant to our findings
as addressing sustainability gaps through green corridors and improved urban mobility
directly contributes to mitigating climate change impacts on urban populations.

Consistent with spatial justice theories [10,13], the findings also demonstrate how
territorial disparities in urban environments reflect broader systemic inequalities that urban
policies must confront.

The observed correlations between social cohesion, sustainability and urban mainte-
nance highlight the interdependence of these factors, supporting Massey’s [11] assertion
that urban space is both a social and political construct.

So, our findings align with smart city frameworks, as proposed by Gehl [50], which
emphasises the importance of prioritising pedestrian-friendly designs and accessible green
spaces to foster liveable and sustainable urban environments. The low sustainability scores
identified in this study are consistent with Anguelovski et al.’s [15] findings which highlight
the challenges of ensuring equitable access to green infrastructure in urban planning initia-
tives. Contrasting with traditional smart city narratives that emphasise technology-driven
solutions, our results underscore the importance of integrating community perspectives
into urban planning to address territorial disparities [11].
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The results contribute to climate-resilient urban planning frameworks by demonstrat-
ing how targeted investments in green infrastructure and sustainable mobility can mitigate
climate vulnerability while promoting social cohesion [6,12].

This study diverges from traditional urban resilience theories by highlighting the inter-
dependence of sustainability and social cohesion, suggesting that integrated interventions
are crucial for fostering long-term urban well-being [12,19].

The findings highlight persistent sustainability gaps across clusters with limited ac-
cessibility to green spaces and suboptimal urban mobility identified as key challenges.
Addressing these gaps requires the implementation of targeted strategies, such as increas-
ing the availability of multifunctional green spaces and integrating them with public
transportation networks.

In this sense, promoting active mobility (walking and cycling) and implementing
eco-friendly public transportation systems can significantly contribute to improving urban
sustainability. Case studies from cities like Copenhagen and Singapore, which have suc-
cessfully integrated green infrastructure with sustainable transport solutions, offer valuable
lessons for addressing these challenges. These examples underscore the importance of
strategic investments in green infrastructure, mobility solutions and public engagement to
foster sustainable urban development.

Cities should prioritise the creation of connected green corridors, ensuring that all
residents have equitable access to green spaces within walking distance. Educational
campaigns to raise awareness of sustainability issues, coupled with participatory urban
planning processes, can ensure that interventions align with community needs and priorities.

5. Conclusions

This study contributes to the discourse on urban resilience [6] by identifying how
targeted interventions in green infrastructure and mobility can simultaneously address
environmental and social inequities. The integration of social cohesion, sustainability and
urban maintenance in our analysis underscores the holistic approach needed to balance
ecological and social justice in urban planning [12,15].

Our findings also reveal that sustainability gaps, particularly in mobility and green
infrastructure, reinforce socio-spatial inequalities, which must be addressed to achieve
truly inclusive urban environments [11,50].

The findings of this study reveal significant territorial inequalities in urban perception
and satisfaction. As the distance from the compact city increases, public space knowledge,
usage and satisfaction decline, with mobility patterns playing a crucial role. Peripheral
populations, especially those commuting by private vehicles, exhibit lower spatial aware-
ness and engagement. The analysis highlights how these territorial disparities intersect
with income and educational differences, reinforcing socio-spatial inequalities.

The factor analysis results confirm that social cohesion and urban maintenance are
strongly linked to positive city perceptions. High-rated variables such as safety, cleanliness,
and pedestrianisation contrast with sustainability concerns, which are largely shaped by
mobility constraints. Addressing these disparities requires reconsidering urban mobility
patterns to enhance sustainability and accessibility. If we want citizens’ assessments of
urban space to be more positive in those areas in which they are most dissatisfied, we must
rethink the pendular mobility patterns produced by productive dynamics [31].

The cluster analysis further underscores the variability in satisfaction levels, iden-
tifying five distinct population segments based on their perceptions of social cohesion,
sustainability and urban maintenance. Despite these differences, sustainability remains
the lowest-rated factor across all clusters, emphasising the need for policy interventions to
improve green space accessibility and sustainable transport options.
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This study underscores the necessity of differentiated urban policies that respond
to specific demographic and territorial characteristics. Addressing spatial inequalities
requires an inclusive approach that integrates public participation in decision making [7,50].
Ensuring that interventions align with residents’ needs is essential for fostering a sense of
belonging and promoting equitable urban development [9,19,38,41].

Moreover, this research highlights the broader implications of socio-economic and
territorial disparities, not only in terms of access to urban spaces, but also in shaping
perceptions of cohesion and sustainability. It is imperative to implement targeted public
policies that address these structural barriers, particularly in peripheral and underprivi-
leged communities where concerns over public space maintenance are more pronounced.

This analysis thus provides a good empirical basis for guiding future urban inter-
ventions. Integrating citizen assessments into planning processes will not only improve
the quality of life of residents [44,45,49], but also move towards a more inclusive, sustain-
able [63] and resilient city in the face of today’s urban challenges. But all this is not possible
without multidisciplinary teams [5,6] to ensure legal frameworks and redistributive poli-
cies, to fund projects in the most vulnerable areas and to guarantee equitable access to
urban resources.

On the other hand, the methodology applied to this research can be extended to other
spaces with similar urban challenges, considering similarities, but above all, differences
and specific challenges [48], for example, the size of the city. The correlation between social
cohesion and sustainability in citizen perception is relevant in medium-sized cities, where
territorial inequalities and peri-urban mobility are often common problems. Cities with
these same characteristics could benefit from the creation of legible and participatively
created public spaces for spatial justice [7,9,10,50]. For larger and more densely populated
urban areas, integrating renaturation and NBS can be used as a strategy in the face of
high levels of urbanisation and insufficient green infrastructure, as the results show that
integrating citizen expectations into the design of spaces improves citizen perception,
satisfaction and thus the threshold of well-being [46,47].

Although our methodology relied on robust quantitative techniques, qualitative meth-
ods such as interviews or focus groups could provide complementary insights, particularly
in understanding the nuanced and subjective dimensions of residents’ perceptions.

Future studies could use qualitative methods to explore the underlying motivations
and emotional connections that shape urban satisfaction and perceptions, potentially
uncovering factors overlooked in purely quantitative frameworks. Integrating qualitative
and quantitative approaches would allow researchers to triangulate findings, thereby
offering a more holistic understanding of the intersection between socio-demographic
characteristics and urban perceptions.

Future research should also explore the role of emotional and identity-based factors
in shaping urban satisfaction. The relatively stable overall perception of the city suggests
that beyond objective characteristics such as infrastructure and services, symbolic and
cultural elements contribute significantly to residents’ evaluations. Localism, defined as the
sense of belonging and connection to place, may influence satisfaction even in areas with
identified deficiencies.

Understanding the interplay between urban transformation and place attachment is
increasingly relevant, particularly in the post-pandemic context. The literature suggests
that social and ecological factors, such as the length of residence, public space quality
and neighbourhood social ties, impact place attachment. However, a balance must be
maintained to ensure that local identity considerations do not overshadow critical unmet
urban needs.
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To capture these subjective dimensions, future research should integrate qualitative
methodologies, including interviews, focus groups, participatory action research and
perception-based mapping. Enhancing survey instruments to incorporate questions on
emotional attachment, local pride and territorial identity could further refine urban per-
ception analysis. Comparative studies between resident evaluations and external expert
assessments could also help quantify potential local biases.

Addressing territorial inequalities requires targeted investment in underprivileged
areas to improve access to essential urban services such as green spaces, mobility infras-
tructure and public amenities. Enhancing the connectivity between peripheral and central
urban zones is crucial, with a focus on public transportation systems, pedestrian-friendly
infrastructure and policies that foster economic integration.

Policy interventions should prioritise the equitable allocation of resources with partic-
ular attention to marginalised communities to bridge gaps in access to urban opportunities
and ensure spatial justice. Strategies such as the development of mixed-use areas in periph-
eral regions and the creation of ecological corridors can foster more inclusive urban spaces
and mitigate the socio-spatial divide.

Urban policies should aim to decentralise investments, reducing reliance on compact
urban centres and enabling balanced growth across all territorial areas. To address the gaps
identified in this study, urban planning initiatives should adopt a dual approach: strength-
ening infrastructure in peripheral areas while improving accessibility to the compact city
through multimodal transportation systems.

By connecting peri-urban zones with central areas, cities can promote not only physical
mobility, but also economic and social inclusion. Future research should assess the impact
of these interventions to ensure they effectively reduce territorial inequalities and foster
more cohesive urban environments.

Finally, longitudinal studies tracking infrastructure changes and their impact on urban
satisfaction would provide valuable insights into the effectiveness of urban interventions.
Establishing key indicators based on the factors studied would enable continuous monitor-
ing and adaptive policymaking, ensuring that urban development aligns with evolving
community needs.
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Abstract: Over the past few decades, development in China (including Shenzhen) has been led by the
State, meaning that the government has been responsible for major decisions in urban construction
and management. However, the current enormous contradiction between people’s demand for
livability and Shenzhen’s unequal and inadequate urban development means that leaving all the
administrative work to the government alone has become unsustainable. Since 2020, Shenzhen
has introduced a new urban management approach called “We Garden”, in which the government
supports public participation aimed to transform idle public lands into green spaces in the form
of community gardens. Because this ongoing but novel community garden experiment is a recent
development in China, literature investigating the phenomenon context, especially the associated
motivations and governance structure, remains scarce. This paper aims to clarify the governance
structure and operation mechanism of the Shenzhen community garden program through all stages:
from planning and design through construction or implementation to management. Fieldwork with
active participation, direct observation, and semi-structured, qualitative interviews as participant in
a nonprofit organization revealed that the Shenzhen experiment was driven by urban environmental
public governance rather than individual needs. The community garden development approach is
a new top-down governance structure that expands on existing governance types in the literature,
while emphasizing the key role that nonprofit organizations play in the process. Therefore, this
new governance approach expands beyond the environmental improvement of urban communities,
serving as a new mechanism for sustainable public participation in urban environmental protection.

Keywords: community garden; governance; top-down; Shenzhen; nonprofit organization

1. Introduction

For decades, the development process of China has been State-led, emphasizing the
government’s role in making major decisions about urban construction and management [1].
However, China’s continuing economic growth and the improvement of urbanization (with
the urbanization rate reaching a new level at 63.89%) [2] have led social development
to enter a new stage where citizens, no longer satisfied with basics such as food and
clothing, have also developed high expectations regarding the quality of life and their living
environment. Therefore, a large contradiction has emerged between people’s demand for
livability and the inequality and inadequacy that have characterized urban development. In
essence, this contradiction represents a conflict between population and resources that has
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become prominent in Shenzhen and is at the forefront of China’s economic development.
Overs the course of only 40 years, Shenzhen, China’s first Special Economic Zone, has
become a megacity, exhibiting an explosive growth from 0.31 million to 17.56 million
permanent residents, a 55-fold increase within the span of four decades. Shenzhen, which
is the only city in China with an urbanization rate of 100% [3], retains about 50% of the
ecological control line (In other words, the city has set aside 50% of its land to function
as green lungs), severely limiting the amount of developable urban land. However, in a
high-density urban environment, the green and public urban space left to the public falls
far short. In the meantime, migrant young people who have become new citizens have
put forward higher requirements for the quality of the living environment. The rising
grassroots demands have created a situation where guidance by the government alone has
become unsustainable. Therefore, in 2020, following the grassroots governance concept
of “We are the cities we make” that was initiated at the national level [4], the Shenzhen
Municipal Government proposed a new urban management approach called “We Garden”.
This emerging community trend in Shenzhen is transforming idle public land into green
space in the form of community gardens. The government formulated the scheme with
associated financial support, encouraging public participation. The local government has
announced plans to build 120 community gardens in Shenzhen per year to improve the
greening rate in high-density residential areas [5]. The launch of this new scheme, along
with official encouragement, has led different stakeholders from government institutions,
nonprofit organizations, schools, communities, and professional agencies (e.g., design and
gardening companies) to come together to implement community gardens on the ground,
transforming the project into a process of co-construction and governance.

In this context, developing community gardens in Shenzhen has gone beyond the
basic concept of a planting space and social space in the community and is now poised
to solve the contradiction between the city’s future environmental development and the
ubiquitous shortage of land and financial pressure, while simultaneously encouraging
grassroots autonomy. Once one community has successfully implemented the idea, the
process can be replicated and promoted at the municipal level at a low cost. In terms of the
process of community garden planning, construction, and management, it was also found
that its motivation and governance structure differed from typical patterns illustrated by
the study.

Scant literature is available regarding this type of ongoing, novel community garden
experiment in the Chinese context. Accordingly, this paper aims to clarify the gover-
nance structure and operation mechanism of the Shenzhen community garden program
through all stages: from planning and design through construction or implementation to
management. Furthermore, this investigation delved into the new mechanism of public
participation in urban environmental protection in the Chinese context.

The study was based on the following research questions: (1) What is a diversity in
participants/actors and their action styles? (2) How is the new community garden scheme
carried out in local contexts, and what were the results? (3) How can the Shenzhen case
help scholars better theorize the governance structure in community gardens and beyond
the city level?

This discussion addresses these questions and identifies the relevant gaps that emerged
in the research process through an initial review of the research status, motivations for
community gardens, and types of governance structure in this context. Then, as a reflection
of nonprofit organizations and deeply involved in the development of community gardens,
we describe the study’s research methods. Next, the paper will present the findings from the
interviews, along with details of the process and results of the development of a particular
community garden. Lastly, the focus of the discussion of the findings will center around
governance structure.

By comparing the governance structure of Shenzhen with other community gardens
worldwide, we believe that the model in Shenzhen (described here as top-down with public
engagement driven by nonprofit organizations) complements the governance structure of
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community gardens while also representing an innovative mechanism to promote public
participation in urban environmental protection. This model, which will allow members of
society to fully participate in the construction of green cities in the future, is innovative and
reproducible from an international perspective.

2. Literature Review

A community garden—distinguished from a private garden [6]—refers to open spaces
managed and operated by local community members, which allow people to work together
to grow herbs, fruit, vegetables, or flowers [7–10]. It is widely acknowledged that the
contemporary community garden originated in the United States in the 1970s [11,12],
although some researchers have asserted that the idea originated from the two World
Wars [13,14]; in any event, all conclusions point to the appearance of this phenomenon in
terms of people who decided to grow food to contribute toward self-sufficiency.

To date, the number and diversity of community gardens have significantly increased.
There are several streams of research on community gardens. The main stream of research
has featured the social sciences, including but not limited to planning, health, geography
and sociology, and education, covering topics such as social capital [15–18], health and
well-being outcomes [13,19–21], and community engagement and development [7,22,23].

In our review of the previous research, we focused on the literature on the motivations,
as well as governance approaches/organizational structures of community garden projects.
Among the insights that emerged, we found that while community gardens can serve as
an alternative food/medicine to provide economic benefit and supply healthy food and
supplies, at the same time, they can also provide open spaces for social activities or recre-
ation [24,25]. Multiple studies have reported similar motivations for building community
gardens, such as consuming fresh foods, making or saving money by eating from the gar-
den or selling produce, social cohesion, and improving health. Other identified motivations
included education, enjoying nature, and enhancing environmental sustainability [26].

Another discovery was that community gardens usually start from bottom-up efforts
by a grassroots community, individuals, or groups [13,17,27]. In addition to the bottom-up
approach, a top-down structure organized by the public sector (e.g., municipal agencies)
provide an essential complement to community garden development [28]. After comparing
community gardens between fall 2011 and fall 2016, Rees & Melix (2019) found a disappear-
ance of gardens established from the top-down and an increase in grassroots neighborhood
gardens from the bottom-up, which they thought is a more pragmatic approach [29]. The
bottom-up approach encourages more participation and commitment from people [30],
which might improve the likelihood of a garden’s longevity [31,32]. However, Rosol (2005)
and Baker (2004) argued the top-down approach was a good way to ensure the effective
management of gardens [33,34]. Specifically, McGlone et al. (1999) subdivided community
gardens into five different governance structures under the two mentioned basic modes:
top-down, top-down with community help (gardens planned, established, or managed by
paid professionals with community involvement), bottom-up, bottom-up with professional
help, and bottom-up with informal help [35]. Fox-Kämper et al. (2017) later expanded
this theory by adding a new category called bottom-up with political and/or adminis-
trative support (PAS), which refers to using a bottom-up approach with some external
support, mostly involving local government agencies that provide land, funding, and/or
expertise [36].

A comparison of motivations and governance approach reveals that the ongoing
Shenzhen community garden experiment differed from the previously described definitions
in terms of motivation and governance structure in the Chinese context. The following
points present four limitations of the prior studies and how we addressed them:

(1) Research background. Overall, few studies have taken place in non-English speaking
countries [26]. In China, community gardens involving public participation in con-
struction and management have only emerged in this decade [37]. Thus, in China
(mainly in Shanghai) [38–40] and especially in Shenzhen, very little research has been
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conducted, and understanding is lacking in this area, especially in terms of knowledge
about how community gardens work in a Chinese context. As members involved in
communication and coordination with actors, we delved deeply into the community
garden in Nanshan district, Shenzhen, which can be seen as representative of China’s
evolving local socialist market economy in pursuit of sustainable development [41].

(2) Governance approach. The governance structure of the ongoing Shenzhen community
garden development appears to be top-down with community help or PAS literally.
After conducting a content analysis of articles with information on governance struc-
tures, several cases of community gardens using these two models are searched and
summarized as follows: As for top-down with community help, first, most cases
were involved in paid professionals from political and administrator support. For
example, the Philadelphia Urban Gardening Program in America was sponsored
by university cooperative extension service with technical assistance and supported
by the Philadelphia Horticultural Society with materials [42], ‘Dig In’ community
garden projects in England, Australia (same as the British case), Cape Town, and
Shakashead community gardens in South Africa were all supported from a profes-
sional organization with a dedicated trust or funding [17,29,30,43]. Second, several
community gardens initiated a top-down approach in the planning and implemen-
tation phases, although they underwent the transition from top-down to bottom-up
during the management phase [9,10,17,44]. As for PAS, despite being a bottom-up
initiative, projects have received significant support such as financial or advisory
support, donations of materials, free water supply. Some received support during the
construction and implementation phase, which is a common form in the planning and
design phase [38,45–48]. After comparison, the governance structure of Shenzhen still
has unique qualities. More information about the ongoing Shenzhen community gar-
den governance structure is needed to promote a complete understanding, reflecting
Guitart et al.’s (2012) suggestion that “future studies should shed light more on how
participants garden” [26]. In focusing on the governance of the community garden,
as well as the construction process, a deep understanding of the processes around
participation in the community garden was gained.

(3) The role of each participant (especially nonprofit organizations). In general, the
success of a community garden depends on the degree of its internal organization [17].
For example, in the case of a temporary post-earthquake community garden in central
Christchurch, New Zealand, a local organization—Greening the Rubble (GtR)—acted
as a coordinator that created new, linked social capital that was vital to the success of
the project [48]. Similarly, even though the success of the community garden project
in Shenzhen has also been closely related to nonprofit organizations, only a few
studies have explored the active role of nonprofit organizations in the development
of community gardens. This topic could be explored because we were involved in the
entire process of community garden construction and management.

(4) Motivations. In the international or traditional sense, most community gardens are
initiated on the community scale to meet individual’s needs, though some are directly
initiated by project managers and institutions [26]. From the perspective of future
urban environmental development, few governments have directly issued community
garden plans. That is to say, the motivation behind the ongoing Shenzhen community
garden has changed from meeting the material, spiritual, and cultural needs of
individuals to an urban management approach in which the government issued
policies and encouraged public participation to realize the sustainable development of
the city. Through the interview with government officials, the Shenzhen community
garden was discussed in terms of giving a new mission.

3. Material and Methods

The section comprises three parts. The first introduces the overall situation of com-
munity gardens in Nanshan District of Shenzhen and describes the selected community
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garden program. The second explains the six groups of participants in this experiment
and their characteristics. The third discusses the data collection protocol, which unfolds
participatory observations and semi-structured, qualitative interviews.

3.1. Case Selected

Nanshan District government announced that 20 community gardens will be built
through public participation per year from 2020 to 2025, which means that by the end of
2025, the number of community gardens will be 100. The number of gardens, which is also
the work KPI of the government, is larger than that in other districts due to the financial
income level of the district.

From 2020 to 2021, as a member of the Nature Conservation (TNC, one of the world’s
famous Non-Government Organizations), the author participated in the whole process,
from planning to completion, of 12 community garden projects in the Nanshan District.
During this process, TNC, as an environmental protection organization, was responsible
for providing nature-based solutions and promoting public participation. Each project
took an average of nearly 3 months, and multiple projects were carried out in parallel. It
is found that the governance approach would gradually tend to be the same in general.
Therefore, we will select one typical case—Pen Garden (The names mentioned in this paper
are pseudonyms)—for discussion.

Pen Garden is in an idle public green space on the roadside of Changhai Community
in Nanshan District, covering a total area of about 800 square meters, and the garden
renovation area is about 400 square meters. The plot has several characteristics: (1) The
plot is owned by the government, avoiding insecurities such as other American community
gardens being withdrawn after a certain duration [26]; (2) It was originally a public green
space furnished with garden pavements and seats, but due to the lack of management, the
garden is overgrown with weeds, making it difficult for people to enter, thus becoming a
negative green space of urban waste (Figure 1); (3) It is located next to the traffic artery of
the community and close to commercial residential areas, schools, and shops. Thus, the
plot has a large flow of people every day, which can be utilized by surrounding residential
residents, schools, enterprises, and even passers-by. Considering the existing issues and
the promising greater social benefits, it was determined and supported by the government.

 

Figure 1. Pen Garden before the transformation. (Source: ZHOU Yu, 2020).

3.2. Participants Characteristics

In the “We Garden” project, all participants could be mainly divided into four cate-
gories: The first is the officials of government institutions. The effect of the community
garden is their work KPI, but as a public participation project, they need to make a balance
between their work standards and the needs of residents. The second refers to nonprofit
organizations, including: (1) Community organizations, including foundations and Party
member service centers rooted in the community. They have community influence and
appeal and are essential to fostering public participation. (2) Non-Governmental Organiza-
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tions that are not rooted in the community but have more technologies or resources help the
community link more social capital. The third category is landscape designers from design
companies. Different from the previous projects who are commissioned to design, this time
they served as technical representatives to support community gardening and help the
residents without any experience realize their design concepts in garden construction. The
fourth category is communities, who studied, lived, or worked within about a walking
distance of 500 m of the garden (in the Pen Garden project, mainly students). They have the
greatest right to enjoy the garden and have the obligation to maintain it. The other small
part is volunteers from outside the community who participate in the project.

3.3. Data Collection Methods

The methods of data collection included participant observations and semi-structured
and qualitative interviews. As members of nonprofit organizations who were deeply
involved in the development of community gardens, we collected information during site
gardening and via meetings, impressively exploring how the various actors in this project
performed through active participation and direct observations.

In addition, semi-structured, qualitative interviews were conducted between October
2020 and January 2021 among ten of the Pen Garden project actors (Table 1). They were
recorded and transcribed. Quotations from Chinese interviews were translated into English
by the authors. The interview mainly includes the following questions: (1) Their roles in
the development of community garden development, and (2) Evaluations before and after
participation.

Table 1. Profile of interviewees.

Interviewee Position Organization Sector

Interviewee A Deputy director Urban Management Bureau of
Shenzhen Municipality Government

Interviewee B Director Urban Management Bureau of Shenzhen
Municipality Nanshan District Government

Interviewee C Officer Urban Management Bureau of Shenzhen
Municipality Nanshan District Government

Interviewee D Officer Shekou Community Foundation Nonprofit Organization
Interviewee E Coordinator Shekou Community Foundation Nonprofit Organization
Interviewee E Landscape Designer Local council Designing Enterprise
Interviewee G Landscape Designer Local council Designing Enterprise
Interviewee H Teacher Community School Public institute
Interviewee I Student Community School Public institute
Interviewee J Student Community School Public institute

4. Results

In addition to the governments, each actor involved in “We Garden” played a partic-
ular role at different stages (including planning, pre-research, co-design, co-building/co-
construction, and maintenance phase) in the community garden development. Their roles
and action styles were listed in Figure 2. Among them, nonprofit organizations were
involved throughout the process and were essential in promoting public engagement, as
well as the success of the project. In the first four sections below, we took Pen Garden
as an example to illustrate how nonprofit organizations cooperate with the government,
communities, and professionals in the whole phase. In the last section, we listed the repre-
sentative feedback from the government director, designer, and student on participating in
the transformation process of Pen Garden with the help of nonprofit organizations.
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Figure 2. Roles and action styles of each actor in the whole phases of We Garden community garden
development. (Source: Author).

4.1. The Government Involved Nonprofit Organizations in the Planning Phase

In the planning phase, the Nanshan district government took an open and innovative
approach, inviting different nonprofit organizations to take part in a think tank to provide
professional suggestions. Examples include TNC, which focused on urban environment
conservation, and the Community Foundation, whose efforts centered around community
service and governance. In the meantime, nonprofit organizations also facilitated govern-
ment understanding of people’s needs and provided feedback for administrative decision
making. For example, when implementing the “We Garden” scheme, the government
initially approached the community garden project as a topic for consideration; that is, it
issued administrative instructions to start the site-selection process, and requested that the
sub-district offices perform the preliminary investigation and make decision concerning
site selection. Although the site may be located in the community, this type of compulsory
approach may eventually discourage participation if it leads to situating the community
garden at an inconvenient distance from the residents’ activity area or causes a lack of
public understanding. Therefore, the Community Foundation advised the government to
adopt an open approach by encouraging the public to offer input about community garden
site selections. This technique facilitated the collection of the real needs of the public and is
a prerequisite for promoting public participation. The government adopted this advice,
released the news of the opportunity to the public through social media, and encouraged
them to submit suggestions concerning idle space in the community that they wanted to
transform into a community garden. If a location qualified, the government would provide
financial support according to the garden’s location, area, and situation. Pen Garden is an
example of such a garden recommended by the public. As the garden is on public land
owned by the government, it can generate greater social benefits after evaluation, and for
that reason, it has received government support.

4.2. Nonprofit Organizations Helped the Community Promote Public Engagement

In the next stage, the public needed to be involved in the co-design and co-construction
of the community garden. This part of the process represents an area where nonprofit
organizations could help with various skills and resources. In this case, Pen Garden had
been neglected by the surrounding residents for a long time, making public participation
difficult to attract. Therefore, the Community Foundation and TNC cooperated and began
their efforts at a school next to the site. In cooperation with the schools, they represented
the community garden project as a social practice course for students and organized an
environmental education workshop, inviting a professional team of animal and plant
experts and garden landscape designers to lead students in carrying out site research
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(Table 2, Figure 3). This workshop was recognized by the government and the school.
Teachers and students gradually became interested in community garden construction
and became the main participants in this project. In addition, the Community Foundation
recruited volunteers to participate via social media; nevertheless, compared with the stable
groups in the school, most of the participants attracted by this temporary recruitment
method were one-time contributors whose involvement was unsustainable.

Table 2. The sample site plant survey questionnaire.

Garden: Pen Garden Recorder: XXXX Date: XXXX

No.
Species
Name

Density
Class

Number Coverage Growth Other

1

2

. . .

  

Figure 3. The students conducting the site survey. (Source: Action, 2020).

4.3. Nonprofit Organizations Helped the Community to Reach out to More Professional Resources

Only a few communities have experienced gardeners, and these individuals usually
become the leaders of community gardens and organize their communities to carry out
garden construction and maintenance. However, most of the participants had no gardening
experience and consequently needed training and guidance. Under the circumstances,
nonprofit organizations were able to use the resources and networks of social organizations
to help them quickly find appropriate professional resources. In the We Garden projects, the
government adopted TNC’s proposal and held a community garden design competition
with local foundations, design competition platforms, and other institutions to solicit good
works. The winner received government funds as the competition prize through the local
foundation. Some designers also participated as volunteers, working with the public to
realize their design concepts. At the same time, nonprofit organizations also organized
workshops and meetings to facilitate public consultation with experts and continuously
promoted increasing participation.

In the Pen Garden project, after completing the ecological background investigation,
TNC found that the original biodiversity of this place was relatively rich, making the
location suitable to be transformed into a habitat garden, meaning that the focus was on
protecting the area’s original natural resources through low-impact design. Accordingly,
TNC asked for a suitable designer for the community and organized a workshop. The
workshop process included: (1) Discussion and analysis of the site survey results to
determine the transformation intention characterizing the garden renovation; (2) Sketching
and modeling the community garden; (3) Group sharing and exchanging ideas to determine
the final plan. Twenty students, divided into five groups, participated in the whole process.
Some of them proposed preserving shade plants on the site, while others come up with
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the idea of creating a bird habitat. Another topic of focus involved older adults’ need for a
restful oasis. Finally, these ideas were integrated into the garden design (Figure 4).

Figure 4. The students in the design workshop. (Source: Action, 2020).

The cooperation described here continued into the garden construction process, grad-
ually promoting increasing intensive public participation, which helped the community to
establish a volunteer group to participate in the follow-up maintenance and management.
As a result, Pen Garden retained the original vegetation of the site, complemented local
plants, set up bird “rooms” and bathing basins with plants, created bird habitats, and
added seats and sand pools for children’s play. This location now features an elder-friendly,
child-friendly, and rich-in-biodiversity garden, providing natural well-being for the people
who live or work in proximity to the site (Figures 5–7).

 

Figure 5. Pen Garden after transformation. (Source: ZHOU Yu, 2020).
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Figure 6. Pen Garden after transformation. (Source: CHEN Feng, 2020).

 

Figure 7. Pen Garden after transformation. (Source: CHEN Feng, 2020).

4.4. Nonprofit Organizations Encouraged the Public to Participate in the Governance

After a two-month construction, a transformed Pen Garden was created and entered
the maintenance stage. The government’s role was to evaluate and assess the effectiveness
of the community gardens. After determining that the requirements had been met, the
government’s continuing contribution at this stage was to provide maintenance funds
to the community in the first year to help the community transition to autonomy. More
importantly, the nonprofit organizations proposed and adopted a method, in which a leader
was elected by the participants collectively to lead the team in maintaining the community
garden and finally achieve grassroots autonomy.

The first garden master of Pen Garden was elected by the students: a teacher who is also
a biology hobbyist. He actively participated in the whole process of garden transformation,
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organized students from different grades to participate, and used the community garden
as his outdoor natural teaching class. This process doubtless helped the teacher and
his students establish a relationship with the garden and take the initiative to maintain
the garden, such as watering plants, cleaning up leaves, recording plant growth, and
performing other daily work (Figure 8).

  

Figure 8. Student volunteers carry out garden maintenance under the guidance of teachers. (Source:
CHEN Feng, 2020).

4.5. The Change and Integration of the Participants in the Community Gardens Process

We interviewed government officials, designers, and students at the Pen Garden to
obtain their evaluations before and after participation:

(1) Interviewee A from the government said, “I found that the process of transformation
is also the process of youth environmental education. A community garden can become
a place for community environmental education”. This inspiration was also reflected
in government policy for the following year. The government consulted experts
to develop an environmental education toolkit for gardens provided at no cost to
communities to help them carry out daily gardening activities. For many officials
who had previously confined their efforts to formulating policies without going on to
participate in policy implementation, this action represented a change in their working
methods. They are now more willing to go deep into the community, understand
people’s real needs, and obtain first-hand feedback.

(2) Interviewee E from a designing enterprise said, “When we studied landscape design at
the university, we were reminded to pay attention to the needs of users, but in real projects,
we should cater to investors, who always pay attention to business needs”. Since most of
the designers had no experience with the community garden co-construction, the
workshop provided a process that changed their work-related thinking. Interviewee E
continued, “At first, I always inadvertently regarded the public at the workshop as investors,
but later, I realized it was cooperation. This is different from the traditional way; now, the
garden is a design work that meets the needs of users, which makes me look forward to it”.

(3) The students at the school next to the Pen Garden are the primarily participants and
the biggest beneficiaries of this project. They were organized to participate from the
beginning, then spontaneously carried out garden maintenance. Interviewee I from
the school observed, “Before participating in the construction, I passed this place every day
but never paid attention to it. Until the first site survey, I saw many different animals and
plants here, and even a bat, which made me feel that this place is alive and full of vitality”.
Meanwhile, Student J from the community school said, “During the investigation, I found
that there were no chairs in the garden, nor in the surrounding areas, which was very unfriendly
to the elderly, so I proposed to add chairs in the community garden in the workshop until today I
install chairs by myself. When I see people sitting there, it makes me feel very fulfilled”.
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5. Discussion

In the “We Garden” program, the process of public engagement moved from the
top (government) in the form of guidance to the bottom (community) in the form of
autonomy. The overarching motivation for launching a community garden laid in the
Shenzhen government’s desire to change the image of state-led development in urban
management [49], reduce financial pressure, and return more green space to the city
while encouraging public engagement. Moreover, the project represents a governmental
exploration of grassroots autonomy, as well as the implementation of the governance
concept of “We are the cities we make” at the national level.

In the first place, in the case of a city that is characterized by its immigrants, starting
from the top-down was necessary. Despite Shenzhen’s 17.56 million permanent residents,
its census-registered population is only 5.84 million [50]. As a result of this difference in
the city’s population, most of the people living in Shenzhen have no sense of belonging to
the community, making their willingness to participate in public affairs relatively low. This
environment complicates following a bottom-up governance approach characteristic of
Shanghai, Guangzhou, and cities with more native-born residents. Therefore, the We Garden
scheme, which offered a top-down policy with governmental support and guidance, was
of great significance in promoting social participation in public environmental governance
in Shenzhen.

However, in light of China’s unique socialist institutions, this top-down public partici-
pation scheme was itself contradictory. Public attitudes toward the government policy often
hover between “for” and “against”, and cooperation between the two sides is limited. This
circumstance makes the coordination of nonprofit organizations indispensable. On the one
hand, nonprofit organizations are government partners. Thus, even as these organizations
give full play to the advantages of dealing with public relations as the main promoters,
they must also accurately transmit government information in an approachable way that
will avoid the public perception of strong governmental intervention in the process of
participation. Moreover, this approach provides members of the community with adequate
decision-making space, which is the key to effective co-construction. From the community
side of the equation, nonprofit organizations serve as community partners, gather feedback
about public needs, help members of the public establish an autonomous mechanism, and
promote public engagement. In contrast, a scheme that is only promoted by the govern-
ment without the participation of nonprofit organizations will eventually be dominated
by administrative forces and implemented in the form of ordinary garden construction
projects, lacking the element of community involvement and shared motivation. Thus, an
approach characterized by government investment, recruitment, design, and construction
in terms of organizing residents’ activities exerts limited influences and is often short-lived,
meaning that a government-driven process would make the community garden scheme
unsustainable and ineffective.

After the construction of the community garden under consideration had been com-
pleted, the government began to encourage grassroots autonomy in the management stage.
It is consistent with several cases that transitioned from top-down to bottom-up during
the management phase in the literature review [9,10,17,44]. The Shenzhen experiment has
improved management feasibility by engaging both top-down and public participation in
the planning and construction stages of the community garden, followed by encouraging
grassroots autonomy in the management stage, which may be conducive to the sustainabil-
ity of the community garden as some researchers proposed [31,32]. This kind of grassroots
autonomy management deserves more attention in later research, especially support in the
form of government funding is later reduced or eliminated.

Through the analysis presented in this paper, we found that the Shenzhen approach
differed from the six governance structures summarized in the literature review. The
Shenzhen approach is unique compared with two particular structures out of the six. First,
in contrast to the top-down with community assistance approach, nonprofit organizations
joined as volunteers and served the community free of charge in Shenzhen (some designers
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as well), which is not paid, as the literature and cases showed [17,29,30,42,43]. Following
an approach that includes some of the same elements as the PAS approach and its typical
cases [38,45–48], the Shenzhen Municipal Government has taken the initiative to provide
funds, land, and professional knowledge to the community on a top-down basis, launching
this scheme, while remaining well aware that a solely government-driven scheme would
be unsustainable. Therefore, the municipal government has called for the development of
more community gardens as a method of public engagement.

These considerations led to formulation of a new (seventh) category: top-down with
public engagement driven by nonprofit organizations. We define it as the government
taking the lead in launching the policy, providing matching funds and land support,
while nonprofit organizations offer coordination and assistance, mitigate administrative
intervention, and promote public participation in the planning and design, construction,
and management stages of community garden development. The roles and action styles of
the main participants are summarized as follows:

(1) Government as the initiator: The community garden scheme has been promoted from
top to bottom in the form of policy. The government has been the main supplier of
funding and resources for the community. The government monitors the scheme via
KPI, promotes and supervises its on-time completion, and assesses the effectiveness
of community gardens.

(2) Nonprofit organizations as the engine: Their participation methods and roles change
dynamically through different stages of the project, including government think tanks,
project promoters, community partners, and other roles. Their involvement persists
throughout the whole process of the project, giving full play to the ability and value
in dealing with public relations. These entities also promote effective communication
between the government and the public, as well as the public and experts. Nonprofit
organizations are the key to the success of the project, and without their participation,
enormous obstacles will arise that may be insurmountable.

(3) Experts/designers and community locals as the public: Experts and designers provide
professional knowledge and skills to inexperienced participants. At the same time, this
approach also represents a new model for them to build with the community. Unlike
traditional landscape projects, instead of magnifying their responsibility, community
garden projects call for them to be more like partners cooperating with the community.
Community members include residents, nearby workers, and teachers or students,
among others. The participation of community members can be characterized a
passive-to-active process. In particular, focusing on people’s actual needs can foster
public engagement. Thus, members of the public are the main part and the biggest
beneficiary of social engagement, linking community garden connections to increased
social impact and sustainability that extended beyond policy considerations.

6. Conclusions

First, the findings supported theorizing a new governance structure (top-down with
public engagement driven by nonprofit organizations), which differs from the six previ-
ously identified governance structures. Compared with the bottom-up approaches, this
governance structure has been shown to facilitate public participation faster and more
effectively. Moreover, in comparison to other top-down approaches, this new model may
be more sustainable and resilient because it involves more social engagement. We also high-
lighted the critical role that nonprofit organizations have played throughout the process
in fostering the development of community gardens by dealing with public relations and
facilitating effective communications among other actors. Nonprofit organizations play
an indispensable role, acting as government partners in delivering information from top
to bottom, as well as community partners, in helping the public establish an autonomous
mechanism. Moreover, these organizations build a communication bridge between the
government and the public.
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The second point to be made here is historical and evolutionary: community gardens
were originally the product of the economic depression, mainly targeted to meet the
needs of individuals, but in today’s China, this type of project has become a way for
the government to promote public participation in urban environmental conservation
efforts. From a broad perspective, this governance approach can increase the area of urban
green space, uphold standards of high quality, and improve the ecological service function.
Meanwhile, from a grassroots perspective, such a program can help public attitudes toward
community gardening from passive to active, effectively enhancing public awareness
of participation and the decision-making ability available through public participation.
While this approach is eminently applicable to the environmental improvement of urban
communities, it is also worth referencing in urban projects related to community governance
(e.g., urban renewal). Briefly stated, this concept comprises a new sustainable public
participation mechanism in urban environmental protection in the Chinese context.

Although the findings reported in this paper provide a new governance structure and
dynamics for community gardens in the existing literature, more empirical studies are
needed to further test and refine these findings. In addition, since most We Garden projects
have only recently completed the preliminary management stage, the sustainability of the
subsequent management based on grassroots autonomy is a worthy topic for further study.
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Abstract: The objective of this research is to determine the relationship between land use, par-
ticularly density, and per capita spending levels in cities across the United States. A model was
developed using data from the U.S. Census Bureau’s Annual Survey of State and Local Government
Finances to estimate the impacts of population-weighted density and other factors on per capita
municipal spending. This study focused on municipal spending for eight categories that theoreti-
cally could be influenced by land use development: fire protection, streets and highways, libraries,
parks and recreation, police, sewer, solid waste management, and water. Density was found to
be negatively associated with per capita municipal expenditures for the following cost categories:
operational costs for fire protection, streets and highways, parks and recreation, sewer, solid waste
management, and water; construction costs for streets and highways, parks and recreation, sewer,
and water; and land and existing facility costs for police, sewer, and water. Results were insignifi-
cant for other cost categories, and a positive relationship was found for police operations costs. In
general, results support the conclusion that increased density is associated with reduced per capita
municipal spending for several cost categories.

Keywords: land use; density; sprawl; municipal expenditures; budgets

1. Introduction

Municipalities need to consider how the development of land use patterns influ-
ences municipal budgets. Land use characteristics relate to several aspects of urban
planning. For example, land use patterns have been shown in many studies to impact
travel behavior [1,2]. Some research has also examined how land use and neighborhood
characteristics relate to household transportation expenditures [3,4]. While the impacts of
land use patterns on travel behavior and household expenditures are important for policy
makers to understand, land use characteristics can also affect city expenditures.

Lower density, auto-oriented developments require more infrastructure per capita
than do more compact developments. Sprawling cities have more miles of streets and
water and sewer pipes per person to maintain, and services such as trash collection
and fire and police protection have more miles to cover per person. This can result in
an increase in per capita infrastructure, maintenance, and service costs for cities. More
compact developments can lead to cost savings through economies of scale and economies
of geographic scope [5]. Economies of scale are exhibited when the marginal cost of
providing services to each additional person decreases as more residents cluster within a
smaller geographic area. Economies of geographic scope are found when the marginal
cost decreases as each person locates more closely to existing major public facilities.

The research question that this study attempts to address is whether it costs more
per capita for lower density cities in the United States to provide services and to build
and maintain infrastructure, compared to cities with higher population densities. While
research on the relationships between land use and municipal spending is not as exten-
sive as that focused on travel behavior, some research has shown how more sprawling
development patterns can increase costs for cities [5–9]. Most U.S. research has been on
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smaller studies or has relied on county-level data. Results have also been found to vary
between studies. This study contributes to the literature by conducting a national study
of cities across the United States.

The objective of this research is to determine the relationship between land use,
particularly density, and per capita spending levels in cities across the United States for
different spending categories. A model was developed using data for 2012–2016 from the
U.S. Census Bureau’s Annual Survey of State and Local Government Finances. This data
source provides individual city spending levels for several different spending categories.
This study focused on municipal spending for eight categories that theoretically could
be influenced by land use development: fire protection, streets and highways, libraries,
parks and recreation, police, sewer, solid waste management, and water. Results from the
model show how density and other independent variables are associated with per capita
municipal expenditures.

This paper is organized as follows. Section 2 provides a review of previous research
related to density, the relationships between density and per capita municipal spending,
and the effects of other factors on city expenditures. The research model and data are
described in Section 3, while Sections 4 and 5 provide the results and a discussion.

2. Literature Review

Lower density developments are often characterized as auto-oriented, suburban
types of development with larger lot sizes, single family homes, and noncontiguous de-
velopment, while higher density developments are more compact with a mix of housing
types. Density influences a city in many ways. Boyko and Cooper [10] conducted an
extensive literature review examining both the advantages and disadvantages of higher
urban densities. As they found, there are several advantages to higher urban densities
with regard to mobility, efficient use of land or resources, social equity and diversity,
economics, and others. For example, some of the economic advantages that they cited
from the literature include enabling investments in new and better community amenities,
promoting a critical mass needed to support local businesses, attracting additional busi-
nesses and other amenities, allowing for a more efficient use of urban services, increasing
productivity levels, and others. Regarding use of land and resources, they found ad-
vantages from making better use of resources and infrastructure, reducing development
pressure on agricultural and industrial land and existing greenspace, and others. Mobility
and accessibility benefits result by reducing travel distances and creating an environment
where transit is more viable and efficient, and more trips can be made by walking and
bicycling. They also found environmental benefits from reduced fossil fuel emissions.
Boyko and Cooper [10] also noted several disadvantages of higher urban densities found
in the literature. These include disadvantages related to mobility (e.g., congestion), land
use (e.g., limited recreational opportunities or availability of open space, pollution), social
or psychological aspects (e.g., loss of privacy, noise and nuisance, stress, constraints on in-
dividual behavior, social inequality, decreased sense of community, crime), and economics
(e.g., increased costs of housing and goods and services, costs to build and maintain high-
density projects). Boyko and Cooper [10] examined many relationships with density but
cited only a few studies related to local government expenditures. However, there has
been additional research in this area.

Lynch and Zimmerman [11] argued that large portions of the city budget, such
as street construction and maintenance, water and sewer infrastructure, fire protection
and police services, solid waste removal, and school transportation, are affected by the
geographic pattern of development. The costs of many of these services depend, to
some extent, on the distance traveled. For some services, such as fire and police, denser
development could potentially reduce the number of facilities, vehicles, and personnel
required.

While land use patterns and public expenditures are theoretically related, a review of
early empirical research by Carruthers and Ulfarsson [7] concluded that the relationship
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between urban form and public service spending was ambiguous and controversial.
Muro and Puentes [5], on the other hand, reviewed the literature and concluded that
more compact developments can lead to cost savings for road building, water and sewer,
and annual operations and service delivery. A number of additional studies have been
conducted since these earlier literature reviews.

Burchell and Mukherji [12] examined the effects of sprawl versus managed, or smart,
growth on land and infrastructure consumption as well as real estate development and
public services costs in the United States. Sprawl was defined as including noncon-
tiguous development, larger lot sizes, and lower floor-to-area ratios for nonresidential
development. Smart growth was described as more compact and concentrated around
existing urban centers, limiting peripheral developments and reducing the need for new
infrastructure. Results showed the substantial savings for water and sewer infrastructure,
road infrastructure, and local public service costs that would result by pursuing smart
growth development instead of conventional sprawl.

Carruthers and Ulfarsson [7] conducted an empirical analysis of the relationship
between alternative development patterns and spending, using data for a cross-section of
283 metropolitan counties for 1982–1992. They studied twelve measures of public spend-
ing: total direct spending, capital facilities, roadways, other transportation, sewerage,
trash collection, housing and community development, police protection, fire protection,
parks, education, and libraries. They found that the per capita cost of many services
decreases with density, after controlling for property value. Specifically, they found that
per capita costs for capital facilities, roadways, police protection, education, and total
public spending declined with increases in density.

The authors of that study followed up with an analysis of per capita spending
by all continental U.S. counties in 2002 [6]. In this study, they found that density is
negatively associated with total direct spending and spending for education, parks and
recreation, police protection, and roadways. For other costs, the effect of density was
marginally significant or insignificant, and it was positively associated with spending for
housing and community development. They also found that the percentage of county
land that was developed had a positive effect on most types of spending. They concluded
that, on balance, high-density, compact development costs less to support. Regarding
the magnitude of the effect, Carruthers and Úlfarsson [6] estimated that, in 2002, if
development everywhere was 25% more dense, public services would cost USD 3.63
billion less annually, and the average county would save USD 1.18 million, with the
largest effect being for spending on roadways.

While the research by Carruthers and Úlfarsson [6,7] was based on county-level
data across the United States, other studies have analyzed the effects of land use and
urban form on spending in specific municipalities or counties. For example, the city of
Halifax, Canada, studied how different settlement patterns affect the cost of services
delivered by the city [13]. They studied eight different types of development patterns, and
similar to other research, they found that cost decreases with density for many services,
especially for roads but also for libraries, parks and recreation, police, fire, water, transit,
and sewer. Specifically for roads, they estimated that the cost per household is $1053
CAD for low-density rural development (2.5 acres per dwelling unit), $280 CAD for
low-density suburban (8100 sq ft per dwelling unit), $124 CAD for mid-density urban
(2400 sq ft per dwelling unit), and $26 CAD for high-density urban (760 sq ft per dwelling
unit). Total per household costs ranged from $5240 CAD for low-density rural to $1416
CAD for high-density urban. They also noted that operations and maintenance make up
60% to 90% of the overall service costs.

Other municipalities and counties have conducted similar studies with similar results.
Fulton et al. [8] compiled and analyzed 17 case studies conducted by municipalities as
well as at regional, state, or national levels. They classified development patterns into
two different categories and examined the costs associated with each. Developments
were classified as either smart growth or conventional suburban. They defined smart
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growth as being characterized by more efficient use of land, greater land use mix, and
better connections between streets and neighborhoods. Conventional suburban was then
defined by less efficient use of land, separated land uses, and development designed
primarily for driving. Their main findings were that smart growth development costs
about one-third less for upfront infrastructure and saves an average of 10% on ongoing
delivery of services, specifically for police, ambulance, and fire [8]. Edwards and Xiao [14]
studied the fiscal impacts of annexation and found that the effects on municipal spending
are impacted by changes in municipal density levels. They found that if annexation is
accompanied by higher densities, the city will experience lower increases in per capita
spending levels.

Several studies of Spanish municipalities have also shown a negative relationship
between population density or spawl and per capita expenditures [9,15–17]. For example,
Hortas-Rico and Solé-Ollé [9] conducted an empirical analysis of 2500 Spanish municipal-
ities and found that low-density development patterns lead to greater costs for providing
local public services. Gielen et al. [16] found that waste collection, sanitation, water, road
cleaning, and public lighting were most sensitive to sprawl.

While much of the research has been focused on metropolitan areas, similar results have
been found in mostly rural or nonmetropolitan areas of Montana and Wyoming [18–21]. In
urban areas, developments with one-acre lots on the edge of the city would be considered
sprawl, but in rural Natrona County, Wyoming, the issue is large 35–50-acre ranchettes or
developments with 6–10-acre lots far from any city or the nearest highway. In this setting,
encouraging developments with one-acre lots adjacent to a city was found to significantly
reduce the budget gap for the county [19].

Most of the research has been focused on costs, but development patterns can also
impact revenue potential. Some research has shown that denser development patterns
produce an increase in property tax revenue per acre [8,22]. Fulton et al. [8] found that
smart growth generates ten times more tax revenue per acre than conventional suburban
development.

Not all research, however, has shown the financial benefits of increased density and
smart growth development patterns. Kotchen and Schulte [23] conducted a meta-analysis
of 125 cost-of-community-service studies conducted through 2007 that compared the ratio
of expenditures to revenue. For residential areas, they estimated a negative relationship
between density and this ratio, as expected, but they did not find it to be statistically
significant. Further, they found a positive relationship for commercial/industrial and
agricultural/open space areas.

Some costs could potentially increase with density. For example, crime could increase
with density, resulting in greater police operation costs per capita. According to Glaeser
and Sacerdote [24], crime may increase with density because of greater proximity between
potential victims and criminals, lower transport costs, and greater returns to crime.

Holcombe and Williams [25] found mixed results. They found that for cities with
population less than 500,000, higher population density was associated with lower per
capita expenditures on highways and sewers, but this relationship did not hold for larger
cities. Further, per capita expenditures on services, such as police, increased with density
for cities with population above 500,000, and there was no relationship for smaller cities.
Their general conclusion was that for cities larger than 50,000, per capita expenditures
are not associated with density. Further research by Holcombe and Williams [26] found
no relationship between sprawl and highway expenditures and, actually, a positive
relationship between population density and highway expenditures.

The research is mixed, but there is some evidence that increased density and smart
growth development patterns reduce public service expenditures for local governments.
A number of studies have shown a reduction in total costs. With regard to specific
services, different studies provide different results. While it may be expected that many
costs would decrease with density, most studies tend to show some cost reductions to be
significant and others not significant or nonexistent. Many studies find costs decrease
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with density for roadways, police, and fire protection, while others show similar results
for parks and recreation, libraries, or education. Fewer studies have shown reductions in
costs for water, sewer, or sold waste, though this may be expected. Some costs have also
been shown to increase with density, such as housing and community development or
police.

Besides density, previous research has examined several other factors that can in-
fluence per capita municipal expenditures. Many studies have examined the effect of
population size and whether economies of scale exist. Some research shows that smaller
municipalities exhibit higher per capita costs than larger municipalities [27]. The evidence
is mixed, however, and many studies find that either economies of scale do not exist
or that economies of scale exist up to a point, and if population grows past that point,
per capita spending rises, resulting in a U-shaped cost function [15,28–30]. For example,
research of Spanish municipalities found that economies of scale can be realized until the
population reaches a critical size of about 10,800 [28], and a study of French communes
found similar results but with a critical size of just 400, though the paper noted that about
half of French communes have a population below this level [29]. Research in Queensland,
Australia, found economies of scale up to about 99,000, with larger cities experiencing
diseconomies [30].

Holcombe and Williams found constant returns to scale for U.S. cities with a popula-
tion greater than 50,000 [31], and Drew et al. [32] found no evidence of economies of scale
for local governments in New South Wales, Australia, after controlling for population
density. Other research in Spain showed no clear relationship between population size
and per capita spending [17]. Callanan et al. [33] found a weak link between population
size and expenditures in Irish local governments. Their research mostly found limited
economies of scale, with a few exceptions where it was more prominent. Tran et al. [34]
found that population size has a positive effect for some types of spending and a negative
effect for others for South Australian local governments.

The effect of population growth has also been studied. Rapid growth could create
a need for increased infrastructure investment. Some research has shown that greater
population growth is related to increased per capita spending [15,17]. On the other hand,
some studies have shown that growth reduces per capita cost as the added population
helps share in the cost of services [6]. Other research has found mixed effects of population
growth [34] or no effects [25].

The economic level of a community is also a likely contributor to per capita spending.
Areas with higher income levels or greater per capita GDP are likely to demand a higher
level of services and infrastructure and have a greater ability to support it. Research
has shown that higher levels of income or per capita GDP generally relate to higher
government expenditures [15,17,35]. Rios et al. [35] found that economic factors were
more important than demographic or political factors in determining spending for Spanish
municipalities.

Many of the previous studies have been conducted in Europe or Australia. Research
in the United States on density by Holcombe and Williams [25] found contradictory
results. Their research was limited to cities with a population of 50,000 or larger. Other
U.S. studies have relied on county-level data or examined a smaller sample of cities,
and many are based on older data. The current study contributes to the literature by
researching a larger sample of U.S. cities and providing additional evidence regarding the
unsettled question of how population density relates to per capita expenditures for U.S.
cities.

3. Methods and Data

A model was developed to estimate the impacts of land use and other factors on per
capita municipal spending. The model was used to estimate spending for eight categories
of expenditures that could be influenced by land use development. These included fire
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protection, streets and highways, libraries, parks and recreation, police, sewer, solid waste
management, and water.

Municipal expenditures can be influenced by both demand and cost factors. If
there is a greater demand for services, expenditures may increase. Likewise, if costs
to provide the service increase, expenditures would also likely increase. Land use can
be considered a cost factor, because as densities decrease, it may become more costly
for cities to provide services, as measured per capita. Other cost factors include labor
costs and other input costs. Demand may be influenced by income levels. Areas with
higher income levels may demand and have the capacity to support increased spending
on services and infrastructure. As noted in the previous section, some studies have
shown a positive relationship between income and per capita spending. The age of a
neighborhood could also impact demand for some services, though fewer studies have
considered this factor. Older neighborhoods may have greater needs for some services,
such as fire protection and infrastructure maintenance and repair. Population growth
could also impact per capita expenditures, either positively or negatively, as discussed in
the previous section [6,15,17]. Total population may also have an impact on per capita
expenditures, either positive or negative, if either economies or diseconomies of size exist.

Municipal expenditure data are available from the U.S. Census Bureau’s Annual
Survey of State and Local Government Finances. Expenditure data were obtained for
five years, 2012–2016, for a cross-section of municipalities for the eight expenditure
categories previously listed. For each spending category, the survey further categorized
the expenditures as being for current operations, construction, and land and existing
structures. Therefore, with eight categories and three different types of expenditures,
there are 24 outcome variables.

Population-weighted density was used as a measure of land use. To calculate weighted
density, the density of each Census block group in the city was first calculated. Then, a weighted
average of the block group densities was calculated, with each block group weighted by its
population. The population-weighted density provides a more accurate description of the
density where people live, as compared to the conventional population density.

Population data were obtained from the 2016 American Community Survey (ACS)
5-year data. Population change was measured as the percentage difference from the 2010
Census to the 2016 ACS 5-year data. Data for per capita income and median house age
were also obtained from the ACS. Because wage data were correlated with income, and
appropriate wage data for each municipality could not be obtained, it was excluded from
the model.

The final model included log forms of the dependent variable and for population,
density, and per capita income. The equation is as follows:

lnMEij = β0 + β1lnPOPi + β2POPCHi + β3lnWDENi + β4lnPCIi + β5HAGEi + εi (1)

where:
lnMEij = log of per capita municipal expenditures in city i for spending category j;
lnPOPi = log of population for city i;
POPCHi = percentage change in population for city i from 2010 to the 2016 5-year estimate;
WDENi = log of weighted population density for city i;
lnPCIi = log of per capita income for city i;
HAGEi = median house age in city i.
The dependent variable is the annual average per capita expenditures by a city on a

given spending category over the 2012–2016 period. Population will be negatively related
to per capita spending if economies of size exist and positively related if diseconomies
exist. Population growth could have either positive or negative effects on per capita
spending levels, depending on if the increased needs for investment and services is
outweighed by the added population that helps share the costs. It is hypothesized
that density is negatively related to per capita expenditures, meaning that spending is
expected to decrease as density increases. Income is hypothesized to be positively related
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to spending, as income may be an indicator of demand, or ability to pay for services and
infrastructure. Median house age is hypothesized to be positively related to spending,
holding other variables constant, because older neighborhoods may have a greater need
for some services.

Cities with a population below 25,000 were excluded from the analysis, which re-
sulted in a total of 1102 cities in the dataset. However, not every city provided data for
every category. Most cities provided data for operations spending for most categories,
with the exception of library expenditures, which had 535 responses. Fewer cities pro-
vided data for construction or for land and existing facilities, and some categories had
especially fewer responses, such as libraries and solid waste. Table 1 provides descriptive
statistics for per capita spending for each category. Average per capita expenditures for
operations ranged from USD 37 for libraries to USD 253 for police. Capital expenditures
were greatest for streets and highways, sewer, and water.

Table 1. Per capita municipal spending data, cities with population greater than 25,000.

Spending Category N Mean Median Standard Deviation Minimum Maximum

dollars per capita
Operations

Fire 942 164.55 157.13 76.51 1.99 567.97
Streets/highways 994 93.32 81.06 55.15 2.64 457.33
Libraries 535 37.01 30.52 28.17 0.09 206.58
Parks and recreation 954 88.92 74.11 78.19 0.60 1331.94
Police 998 253.06 232.74 108.28 2.13 1077.97
Sewer 902 111.19 98.22 72.36 0.64 619.49
Solid waste 814 69.70 61.74 48.39 0.07 594.77
Water 826 139.48 121.39 84.71 0.12 746.93

Construction
Fire 114 7.68 5.36 7.35 0.04 38.92
Streets/highways 593 87.55 67.95 77.12 0.04 578.89
Libraries 58 9.34 3.61 14.09 0.13 81.43
Parks and recreation 382 33.02 18.05 79.70 0.15 1406.53
Police 120 13.29 6.66 18.85 0.01 111.86
Sewer 418 71.92 44.14 82.96 0.02 673.67
Solid waste 68 16.43 7.14 37.77 0.09 294.83
Water 416 79.66 52.34 112.26 0.51 1356.78

Land and Existing Facilities
Fire 357 7.40 5.36 7.88 0.01 53.29
Streets/highways 362 14.58 7.03 24.83 0.01 219.23
Libraries 84 3.26 1.68 4.15 0.06 24.18
Parks and recreation 373 8.84 4.41 12.44 0.06 98.39
Police 471 7.72 5.96 6.90 0.04 53.14
Sewer 222 25.95 9.17 61.91 0.13 694.14
Solid waste 138 7.84 5.58 8.23 0.03 52.17
Water 218 19.68 9.77 28.72 0.11 217.38

The average city in the dataset had a population of 116,256, 5.3% population growth
from 2010 to the 2016 ACS 5-year estimate, a population-weighted density of 5309 people
per square mile, per capita income of USD 28,985, and median house age of 43 years
(Table 2). Median values were 53,280 for population and 3644 for population-weighted
density.

Table 2. Descriptive statistics for independent variables, cities with population greater than 25,000.

N Mean Median Standard Deviation Minimum Maximum

Population 1102 116,256 53,280 336,038 25,031 8,550,405
Population change 1094 5.3% 3.9% 7.3% −9.5% 83.3%
Population-weighted density 1097 5309 3644 5830 602 74,473
Per capita income 1097 28,985 26,553 9768 12,747 82,350
Median house age 1097 43 41 16 10 77
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4. Results

Results show that density has a significant effect for many spending categories. The
estimated coefficient for density is negative and statistically significant for six of the eight
operational cost categories (Table 3). Density is shown to be negatively associated with
per capita operational costs for fire protection, streets and highways, parks and recreation,
sewer, solid waste management, and water. Density, on the other hand, was found to be
positively related to police operational costs. A possible explanation for this positive effect
is that denser areas may have higher crime rates due to increased interaction between
people. The effect of density was not statistically significant for library operational costs.

Table 3. Results for models of per capita municipal expenditures, operational costs.

Independent
Variable

Fire
Streets/

Highways
Libraries

Parks and
Recreation

Police Sewer
Solid
Waste

Water

Intercept −4.424 ***
(−6.25)

−5.668 ***
(−8.48)

−16.007 ***
(−10.37)

−9.087 ***
(−8.92)

−4.685 ***
(−9.56)

1.800 *
(1.78)

−2.405 *
(−1.94)

−1.867 **
(−2.20)

Population 0.163 ***
(6.41)

−0.014
(−0.58)

0.052
(1.03)

0.200 ***
(5.54)

0.088 ***
(5.02)

0.105 ***
(2.88)

0.108 **
(2.53)

0.055 *
(1.84)

Population change −0.340
(−1.06)

−0.742 **
(−2.39)

−1.926 ***
(−2.68)

0.084
(0.18)

−0.794 ***
(−3.51)

0.329
(0.73)

0.379
(0.69)

0.314
(0.84)

Density −0.132 ***
(−3.57)

−0.266 ***
(−7.61)

−0.059
(−0.78)

−0.209 ***
(−3.97)

0.090 ***
(354)

−0.314 ***
(−5.71)

−0.203 ***
(−3.25)

−0.141 ***
(−3.04)

Per capita income 0.105
(1.61)

0.488 ***
(7.89)

1.160 ***
(8.25)

0.593 ***
(6.27)

0.124 ***
(2.75)

−0.311 ***
(−3.30)

−0.067
(−0.58)

0.001
(0.01)

Median house age 0.016 ***
(9.15)

0.013 ***
(7.63)

0.011 ***
(3.01)

−0.005 *
(−1.94)

0.006 ***
(5.12)

0.008 ***
(3.21)

0.014 ***
(4.60)

0.006 ***
(2.98)

N 936 988 531 948 992 897 808 821

R2 0.1549 0.1475 0.1481 0.1187 0.1908 0.0554 0.0349 0.0148

* p < 10%, ** p < 5%, *** p < 1%; t-values are in parentheses.

In the construction costs models, density is negative and statistically significant
for streets/highways, parks and recreation, sewer, and water, indicating that per capita
construction costs are lower in these categories as densities increase, while the relationship
is insignificant for the other cost categories (Table 4). In the land and existing facilities
costs models, density is negative and statistically significant for police, sewer, and water,
indicating that per capita land and existing facility costs are lower in these categories as
densities increase (Table 5). For police costs, while the results show a positive correlation
between density and operational costs, there was a negative relationship between density
and land/existing facility costs.

Table 4. Results for models of per capita municipal expenditures, construction costs.

Independent
Variable

Fire
Streets/

Highways
Libraries

Parks and
Recreation

Police Sewer
Solid
Waste

Water

Intercept −11.65 ***
(−2.75)

−11.39 ***
(−7.46)

−3.401
(−0.42)

−15.20 ***
(−6.44)

−8.581 *
(−1.75)

−4.637 **
(−2.13)

−10.962
(−1.26)

−4.172 **
(−2.25)

Population −0.016
(−0.13)

0.047
(0.93)

−0.263
(−1.46)

0.231 ***
(3.20)

−0.066
(−0.47)

0.358 ***
(5.08)

−0.069
(−0.39)

0.195 ***
(3.29)

Population change −0.071
(−0.05)

1.145
(1.62)

10.678 *
(1.76)

0.453
(0.45)

0.778
(0.41)

1.435
(1.55)

−1.747
(−0.34)

4.033 ***
(3.45)

Density −0.133
(−0.61)

−0.316 ***
(−3.94)

0.283
(0.59)

−0.259 **
(−2.02)

−0.164
(−0.59)

−0.544 ***
(−4.89)

−0.395
(−1.01)

−0.391 ***
(−3.83)

Per capita income 0.679
(1.64)

0.993 ***
(7.03)

−0.175
(−0.21)

1.024 ***
(4.56)

0.495
(1.00)

0.100
(0.48)

0.911
(1.02)

0.121
(0.69)

Median house age 0.015
(1.29)

0.010 ***
(2.63)

−0.006
(−0.24)

0.002
(0.25)

0.012
(0.98)

0.019 ***
(3.53)

0.022
(0.99)

0.018 ***
(3.60)

N 111 589 56 379 117 414 66 411

R2 0.0352 0.0998 0.1525 0.0911 0.0235 0.0794 0.0737 0.0629

* p < 10%, ** p < 5%, *** p < 1%; t-values are in parentheses.
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Table 5. Results for models of per capita municipal expenditures, land and existing facilities costs.

Independent
Variable

Fire
Streets/

Highways
Libraries

Parks and
Recreation

Police Sewer
Solid
Waste

Water

Intercept −3.699
(−1.47)

−5.651 *
(−1.81)

−12.549 **
(−2.18)

−5.103 *
(−1.87)

−4.850 **
(−2.58)

−3.917
(−0.90)

5.303
(0.97)

−5.248
(−1.38)

Population −0.124
(−1.48)

−0.373 ***
(−3.64)

−0.303 *
(−1.97)

−0.129
(−1.40)

−0.104 *
(−1.66)

−0.140
(−1.06)

0.005
(0.04)

0.023
(0.21)

Population change −2.744 *
(−1.89)

−2.378
(−1.35)

−6.668 **
(−2.27)

−2.306
(−1.57)

−2.328 **
(−2.32)

0.829
(0.55)

0.261
(0.09)

1.643
(1.03)

Density −0.119
(−0.87)

−0.202
(−1.21)

−0.148
(−0.47)

−0.013
(−0.09)

−0.243 **
(−2.38)

−0.217
(−0.96)

−0.557 **
(−2.54)

−0.542 ***
(−2.77)

Per capita income 0.171
(0.73)

0.663 **
(2.30)

1.117 **
(2.04)

0.219
(0.84)

0.314 *
(1.78)

0.153
(0.36)

−0.659
(−1.19)

0.403
(1.08)

Median house age −0.024 ***
(−3.60)

−0.008
(−1.05)

−0.006
(−0.41)

−0.024 ***
(−3.41)

−0.009 *
(−1.77)

0.022 **
(2.34)

0.011
(0.91)

0.013
(1.48)

N 353 359 83 368 466 221 135 215

R2 0.1103 0.1064 0.2159 0.0658 0.0863 0.0467 0.1098 0.0532

* p < 10%, ** p < 5%, *** p < 1%; t-values are in parentheses.

Overall, the models clearly show a general negative relationship between density and
per capita municipal expenditures for several cost categories. Since the dependent variable
and density are both in log form, the estimated parameters can be interpreted as elasticities.
Statistically significant elasticities of per capita costs with respect to population-weighted
density are shown in Table 6, based on the overall results shown in Tables 3–5. Elasticities
for operations costs ranged from −0.13 for fire protection to −0.31 for sewer and was
0.09 for police. These results indicate that a 10% increase in density would reduce
operational costs for fire protection by 1.3%, streets and highways by 2.7%, sewer by
3.1%, etc. Greater elasticities were found for capital costs, where significant, such as
−0.32 for streets/highways construction, −0.39 for water construction, −0.54 for sewer
construction, and −0.56 for solid waste land/existing facilities.

Table 6. Estimated elasticities of per capita expenditures with respect to population-weighted density.

Cost Category Operations Construction Land and Existing Facilities

Fire −0.132 ns ns
Streets/highways −0.266 −0.316 ns
Libraries ns ns ns
Parks and recreation −0.209 −0.259 ns
Police 0.090 ns −0.243
Sewer −0.314 −0.544 ns
Solid Waste −0.203 ns −0.557
Water −0.141 −0.391 −0.542

ns = Not statistically significant.

Results also show significant relationships for other variables. Population was found
to have a positive and statistically significant relationship for many of the operational
costs and some construction costs, suggesting per capita costs increase with increases
in population, but negative relationships were found for some land and existing facility
costs. Population change was found to have a negative effect for some operational costs
and land and existing facilities costs, consistent with findings from previous studies,
suggesting per capita costs are lower for cities experiencing greater growth. On the other
hand, population change was positively associated with per capita construction costs for
water and libraries. Per capita income was found to be positively associated with per
capita costs in many cases, as expected, though it was negative for sewer construction.
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Median house age was positive and statistically significant in all operational cost
models except for parks and recreation. This suggests older neighborhoods require
increased operational expenditures, except that parks and recreation expenditures were
higher in cities with newer housing. Construction costs for streets/highways, sewer, and
water were also higher in cities with older housing, everything else equal. There is some
correlation between the age of a neighborhood and density, as older neighborhoods tend
to be denser. The density contributes to lower costs, while the age of the buildings and
infrastructure may contribute to higher costs.

5. Discussion

This study attempts to understand the relationship between population density
and per capita expenditures for U.S. cities. Results show that weighted population
density is significantly associated with many municipal spending categories. This con-
firms the study’s hypothesis. Density is shown to be negatively associated with per
capita operational costs for fire protection, streets and highways, parks and recreation,
sewer, solid waste management, and water, while being positively related to police op-
erational costs. Density is also negatively associated with per capita construction costs
for streets/highways, parks and recreation, sewer, and water and with per capita land
and existing facilities costs for police, sewer, and water. The negative relationship can be
explained by a need for less infrastructure in a denser city to serve a given population,
and economies can be achieved in providing services by reducing the distance traveled.

The findings are consistent with those of previous studies showing a negative associa-
tion between density and public service expenditures for local governments [5–9,12,15–21].
This study contributes to the literature by conducting a large-scale analysis of cities across
the United States. While many previous studies found costs decreased with density for
roadways and fire protection, this study also found the same for sewer, water, solid waste,
and parks and recreation.

The results from this study may differ from those found by Holcombe and Williams [25],
but there are some similarities. They found infrastructure expenditures to decline with
density for cities with a population less than 500,000, which is consistent with our results,
but no such relationship for larger cities. It should be noted that most of the cities in our
study had a population below 500,000, with the median population being 53,280. This
study had a greater focus on smaller cities. Unlike Holcombe and Williams [25], our study
found negative relationships regarding per capita costs for some services, but similar
to Holcombe and Williams, a positive association between police costs and density was
found.

The positive association between density and police operational costs is also consis-
tent with research by Glaeser and Sacerdote [24] that found higher crime rates in large
cities due to several reasons, including higher pecuniary benefits for crime in large cities
and lower probabilities of arrest and recognition. They argued that returns to crime
increase with density, and density provides greater proximity between potential victims
and criminals. On the other hand, our results show that land and existing facilities costs
for police decrease with density. This may be because denser cities need less land or
facilities to serve a given population.

The study also provides additional evidence regarding other factors such as popu-
lation, population change, income, and median house age. The study found economies
of scale for some costs for land and existing facilities, but for most cost categories, the
study found either no effect or diseconomies. These findings are consistent with the
literature, which has generally shown either little or no evidence of economies of scale
or evidence of diseconomies for cities above a threshold size [15,17,28–33]. Results are
also consistent with previous studies showing the effect is different for different spend-
ing categories [33,34]. There are mixed results in the literature regarding the effect of
population growth on per capita spending. The results from this study are also mixed,
showing that population growth can reduce some costs per capita by spreading out the
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expenditures over a growing population, but it can also lead to an increased need for
construction to meet the needs of the growing city, thereby raising costs. This study found
that to be the case for water and library construction costs, but no effect was found for
other construction costs. The effect of income was positive in many cases, which was
expected and is consistent with previous findings [15,17,35].

Lastly, the study also showed a positive relationship between median house age
and per capita spending for most operational costs studied. The effect of house or
neighborhood age has not been as widely studied. The result differs from research
in Spain by Bastida et al. [17] that found a negative relationship, but it is consistent
with Carruthers and Ulfarsson [6] who found a positive relationship between spending
and the percentage of houses built before 1940. This finding is expected because older
neighborhoods may have greater needs for some services. Controlling for housing age
is also important for understanding the impact of density, because older neighborhoods
often have a greater population density.

One limitation of this study is that it focused on weighted population density as a
measure of land use, though there are many other measures of land use that could also
be considered, such as land use mix, accessibility, street network characteristics, street
length per dwelling unit, etc. Because this study consisted of a large-scale, city-level
analysis of cities across the country, data for other land use characteristics were lacking.
Additional study could focus on these other factors, though density tends to be correlated
with other land use characteristics. Areas with greater density tend to have more land
use mix, better accessibility, better transit services, shorter blocks, and better options for
walking or biking. Further analysis could also consider other explanatory variables such
as crime rate, poverty rate, tax rates, age of the population, public sector union strength,
share of voters who are Democratic or Republican, city industrial composition, and local
labor market conditions. Large-scale data for many of these factors were not available for
this analysis but could provide some additional insights.

The findings have important implications for the fiscal sustainability and resiliency
of cities. By increasing population density, cities can use resources more efficiently and
reduce the cost per person of constructing and maintaining infrastructure and providing
services. Practices that cities can employ to achieve these outcomes include focusing
on infill development, providing a diversity of housing types beyond single family
homes, avoiding noncontiguous development, promoting more compact development
with smaller lot sizes and multiple-use buildings, and building cities at a human scale,
where distances between buildings and activities are shorter. Many cities are pursuing
these strategies to promote sustainability, reduce automobile use, and create more vibrant,
livable communities. This research provides further evidence that these strategies also
lessen the burden on taxpayers and reduce some types of municipal spending.
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Abstract: The relationships between the circuits of the urban economy and retail desertification are
analysed based on two retail strips in Barcelona: Passeig de Gràcia, a central hub with global reach,
and the Sants-Creu Coberta strip, which responds to the demand for consumption on a local, everyday
scale. The hypothesis is that the relationships between these circuits and retail desertification behave
differently depending on their relative position in the city with respect to consumption flows. This is
tested with a one-to-one analysis of the uses of ground floor premises in both strips for 2016 and 2021,
using data from the Commercial Censuses of the Barcelona City Council and Barcelona Provincial
Council, respectively. Each ground floor premises is classified as superior, lower or vacant, which
allows the process to be mapped from 2016 to 2021 for each of the premises. The article provides,
first and foremost, an original systematisation of the behaviour, relationships, and observed forms
between the circuits and desertification, and secondly, it demonstrates the differential behaviour of
these relationships and forms through case studies, indicating that retail desertification is the main
cause of economic and landscape change.

Keywords: urban economy circuits; retail desertification; Barcelona

1. Introduction

On 17 January 2023, the European Parliament approved a motion to create the Euro-
pean Capital of Local Trade. This initiative proposes that each year, a city or municipality
in the EU should host a number of conferences focused on commercial space management
and innovation in urban policies (2023) [1]. The proposal is articulated by the European
Federation of Traders’ Associations Vitrines d‘Europe, which brings together associations
from Italy, Spain, France, Portugal and Belgium. Barcelona will be the first to host this
initiative, given the strong weight of commerce in the city (1.6 million inhabitants and
59,000 commercial activities at street level in 2022).

The initiative takes place in a context of important changes in the commercial structure
of Barcelona [2–5] and other cities in southern European countries, such as Portugal [6–10],
Italy [11–14] or France [15–19]. These changes are dominated by the progressive closure
of “local” establishments and a deepening concentration of consumption around fewer
companies in the sector, whether in physical shops or, above all, online retailers. This
process of retail decline has often been referred to as the retail apocalypse [20,21], while
urban geographers are proposing to call it retail-less cities [22–24].

In recent years, and especially since the COVID-19 pandemic, numerous studies and
analyses have been carried out on the impact of the retail apocalypse in different contexts
and using different research techniques. We highlight the work of Chun et al. [25] in which
they address the impact of e-commerce on retail employment, based on the analysis of more
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than 30,000 million transactions made with credit cards in Korea. In their article, they point
out the reduction of retail employment and its shift to other sectors such as restaurants and
personal services. Talen and Park [26], for their part, point to the transformation of the retail
industry, demographic changes and the increase in retail costs as causes of the difficulties it
is facing. This was analysed through in-depth interviews with business organisations in
Chicago. And finally, in the European case, we can highlight the analysis of the impact of
retail on social interaction and urban planning based on the case of Malmö, pointing out
the challenges facing retail in terms of employment, formats and demand in the real estate
sector [27].

In order to understand the processes and manifestations of commercial systems, such
as the closure of shops, this research uses the theory of urban economy circuits [28–30]
as a theoretical and analytical framework for approaching the changes from a broader
perspective. The theory is based on the dialectical existence of two circuits: the superior,
highly capitalised and sophisticated, and the lower, under-capitalised and with a simpler
structure. The theory was designed to characterise the urban economy of least-developed
countries; however, it has been applied to Europe on several occasions [31]. Nevertheless,
this work vindicates its temporal and spatial validity and appropriateness by analysing
two commercial hubs in Barcelona.

This article makes four main contributions: (i) it applies this theory in a new context,
the commercial system of Barcelona; (ii) it operationalises this theory at the scale of the com-
mercial establishment using process mapping (2016–2021); (iii) it identifies new analytical
variables that improve the understanding of the relationships between the circuits and how
their forms crystallise in the city; and (iv) it demonstrates the differential behaviour of these
relationships and forms through case studies, indicating that commercial desertification
is the main cause of economic and landscape change Four contributions that respond to
the two main objective: (1) analysing the relationships between urban economy circuits
and retail desertification, based on two case studies, contrasting one that represents a
globally central hub and another that represents everyday life scale, and (2) analysing
pre-pandemic trends regarding retail desertification, that allows for a more accurate subse-
quent assessment of the pandemic’s impact on trends that have either intensified or slowed
down.

This article analyses two strips in Barcelona to explore the relationship between
the superior and lower circuits and the closing of commercial establishments. The first
strip, Passeig de Gràcia, is a global and metropolitan hub that captures the consumption
flows of international tourists. The second strip, Sants-Creu Coberta, which crosses the
neighbourhoods of Sants, Hostafrancs and La Bordeta, specialises in local consumers. The
hypothesis is that the connections between the two circuits of the urban economy and the
closed commercial premises vary depending on the relative position of the city’s locations
concerning the flows of consumption. This hypothesis is verified through a one-to-one
analysis of the uses of commercial premises in both areas for 2016 and 2021, employing data
from the Commercial Censuses of the Barcelona City Council and the Barcelona Provincial
Council, respectively.

2. Theoretical Framework: Urban Economy Circuits and Retail-Less Cities

2.1. Circuits of the Urban Economy

This research develops the theory of the urban economic circuits, elaborated by Santos
in 1975 in L’espace partagé, les deux circuits de l’economie urbaine [28], a work in which the
Brazilian geographer links globalisation and the social life and urbanisation of territories.
Globalisation is understood here as a process of modernisation based on three ascending
variables: (a) the unicity of a technical system, which is based on communication and
information techniques [32–34]; (b) the convergence of moments, making it possible to
know what is happening in any part of the world and, at the same time, send command
orders from any point on the planet to another [35,36]; and (c) the existence of a single
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driving force, which is the globally produced surplus value, i.e., the global integration of
markets, based on money, finance, consumption, debt and credit [37–39].

The modernisation process impacts specific spaces and territories with a particular
history of relations between the objects and actions they contain [40]. In other words,
globalisation impacts different used territories. Thus, the modernisation process integrates
the different ways in which societies use their territories. The territorial divisions of labour
are the result of the fact that:

“actors occupy certain parts of the built environment. However, locations are not
permanent and their duration depends on the equation between the cost of place
in the urban fabric and the capacity to add value to products and services. Hence
the migration of fewer capitalised firms and the incessant reorganisation of urban
centralities in this extensive built environment” [41]

Therefore, the differential impact and insertion of modernisation in the territory results
in urban economic circuits, i.e., a set of economic activities developed at different levels
of capital, technology and organisation [28,30,41]. So, circuits must be understood as the
city’s mode of existence. In this way,

“the city is seen as a single system whose movement is given by communicating
vessels that are the circuits; in such a way that it is only possible to recognise
and understand one of the circuits concomitantly with the identification and
understanding of the other. Far from being simply a duality, the superior circuit
and lower circuit reveal its unitary existence and its dialectic opposition” [42]

Then, the circuits of the urban economy are a tool for the interpretation of space and
urbanisation. This theory identifies the connections and distribution of the different types
of economic activities in the metropolis. The superior circuit consists of economic activities
closely linked to the modern, globalised economy, which are more highly capitalised,
technologically advanced and intensely organised. This circuit is home to large companies,
multinational corporations, supermarket chains, franchises, outlets, shopping centres and
other large-scale production and distribution activities. The activities of the superior circuit
make intensive use of technology and advertising to attract consumers and have better
access to credit and other financial resources [28,43,44] (Table 1).

Table 1. Circuits of urban economy scheme [28].

Variables Upper Circuit Lower Circuit

Capital-Work Capital intensive Work intensive
Organisation Complex and hierarchical Simplified
Technology Innovative Rudimentary

Advertisements Scientifically planned Informal
Discounts Periodic sales Result of negotiation

Credit Institutionalised Informal
Territorial logic Vertical Horizontal

Property SA or transnational Unipersonal or family-owned

In contrast, the lower circuit includes locally based economic activities, which tend
to be less capitalised, technologically simpler and less bureaucratically organised. These
activities include small shops, local markets, street vending, and activities that generally
produce and distribute on a small scale. The lower circuit is oriented to respond to the
daily needs of the population, so it has a more direct relationship with the local consumer.
Investment and access to credit for activities in this circuit tend to be more restricted.
Lastly, another specific variable of the lower circuit is low-skilled and low-income migrant
workers [28]. The less capitalised economic activities of the lower circuit emerge to satisfy
the consumption and labour needs of the working class [42]. There has been an exponential
growth of the population living below the poverty line in the urban peripheries, which has
generated a greater demand for more affordable goods and services of the lower circuit.
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As previously mentioned, these two circuits are not independent, and their relationship
goes beyond duality. Each circuit exists as opposed to the other, forming a dialectical
unit [30,41]. In other words, because of their common origin and dependent existence, the
circuits do not have autonomy of meaning on their own and, therefore, require the opposite
to exist as a category.

The first connection between the circuits is the internal or intra-circuit relationship,
which horizontally articulates them, resulting in the concentration and contiguity of both
activities [45]. Secondly, there is a vertical inter-circuit relationship, which shows their
relational existence. This vertical articulation can be complementary: “when the superior
circuit sells a good to the lower circuit or when the former uses some external economy,
outsourcing tasks in favour of an under-capitalised agent” [45]. But it can also be a
hierarchical complementary relationship when “small businesses or street vendors drain
the surplus goods of the superior economy, or when global and national networks reach the
peripheral areas and end up diminishing the size of the markets of the lower circuit” [45].
These relationships, and how the retail apocalypse influences them, are the subject of
analysis of this research.

2.2. Retail-Less Cities

The concept of retail apocalypse was used for the first time in 2017 in the USA [21]
to refer to the massive closure of shopping centres caused by the Great Recession (2007–
2012) [20]. A process that is also known as death malling or demalling [10,12,46]. It has
spread throughout the world, affecting above all shopping centres in the urban peripheries.
This restructuring of the commercial distribution sector led to the massive closure of
peripheral shopping centres, the emergence of online shopping as the main channel for
capturing consumer income and the opening of smaller establishments closer to the densest
residential areas, especially in the food sector [47].

This process in Mediterranean Europe has also meant the destruction of hundreds of
thousands of commercial establishments, given the heavy weight of the small-scale business
sector, which is unable to cope with this inter-company competition [3,48–50]. Particularly
evident since COVID-19, studies dealing with the retail apocalypse have incorporated in
their definition the closure of all physical retail formats, regardless of their location, size or
capitalisation pattern [22,24,51]. In this sense, the concept refers to the definitive closure of
commercial establishments at the street level [52].

To respond to the crisis, large transnational companies restructure circulation and
distribution, leveraging the fixed and flowing opportunities [40] offered by the geograph-
ical space [53]. Their strategy consists of reducing fixed establishments, which means
closing their street-level shops, while increasing the flows from improved online sales,
something feasible thanks to the logistics revolution [54–56]. This process is evident in
the banking and fashion sectors [23]. First, the establishments in commercial hubs of the
urban peripheries, whether in metropolitan neighbourhoods or medium-sized cities, are
being closed down [57]. This is a particularly dramatic situation in the fast fashion area
of shopping centres, as these types of establishments have acted as a magnet for the rest
of the retail sector. Subsequently, as a result of COVID-19, the process is identified in all
commercial areas, including the most central ones [51,58].

The consolidation of large business oligopolies in e-commerce, such as Amazon and
Alibaba [59], deepens the modernisation differential compared to small and medium-
sized companies in the retail sector, which have traditionally dominated in Mediterranean
cities [19,57]. The inability to invest in business competitiveness forces many of these
companies to close, leading to commercial desertification. These small and medium-sized
businesses find it difficult to adapt to changes in consumer habits (home delivery, opening
hours, quantity and diversity of stock and prices, etc.) [60,61].

In addition to the disruptive effect exerted by e-commerce on street-level trading,
there is also the increase in the price of land, which reduces the profit rate of the business,
especially for those on a lease. This makes the process of locating commercial activities
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more selective. As a result, there is a tanking of commercial establishments and commercial
gentrification, a process that has already been analysed in the high streets of the UK [62].

3. Area of Study, Methodology and Sources of Information

3.1. Area of Study

The case studies are part of Barcelona’s commercial system, which is structured based
on different centres and hubs (Figure 1). Shopping centres, distributed throughout the
urban peripheries and the Eixample district, represent the highest level. Then come the
department stores. At a lower level is the network of municipal markets, which supply
goods to a significant part of Barcelona’s neighbourhoods. Below this, there are various
commercial areas with different levels of dynamism depending on the neighbourhood.
At the neighbourhood level, a total of 22 associations of strips or commercial areas are
identified, organised by the public-private foundation “Eixos” but with clear differences
in terms of vitality hierarchy [2], being much more dynamic than those commercial areas
that in 1990 were identified as areas of commercial concentration [63] and that correspond
eminently to commercial areas of the left Eixample.

On this hierarchy of the commercial system, Barcelona’s Shopping Line can structure
consumption on a metropolitan scale while receiving the influx of international tourism.
The Shopping Line, which starts from Avinguda Diagonal toPasseig de Gràcia and the large
department stores such as El Corte Inglés and El Triangle in Plaça Catalunya, organises
the maximum commercial hierarchy of the city of Barcelona, which is diffused through the
Eixample and the historic city centre. Thus, a dual commercial structure is observed, based
on the tourist axis and others at the neighbourhood level.

The Passeig de Gràcia, which forms part of this five-kilometer Shopping Line running
from Plaça Francesc Macià to Plaça Catalunya, is the first part of this commercial system.
It combines the attraction of metropolitan consumption and international and national
tourism, justifying its high placement in the hierarchy, while at the same time orienting the
real estate market in Barcelona [64,65]. As you can see in Figure 2, it is a boulevard with
wide sidewalks, trees, monumental benches and the well-known lampposts designed by
Gaudí. Other nodes and spaces appear that are specialised mainly in tourist consumption,
such as the Las Arenas shopping centre, the Barceloneta neighbourhood, or the commercial
axis of Avenida Gaudí, near the Sagrada Familia, many of them organised in the private
association Barcelona Oberta, the Union of Tourist Commercial Strips of Barcelona.

Prestigious residential and commercial activities appeared in the Passeig de Gràcia
after the construction of the urban gardens between the old village of Gràcia and Barcelona
in the 19th century [66]. The bourgeoisie started living here after moving away from the
historic city centre or returning from the American colonies. Now, it is an important tourist
destination because of the numerous modernist buildings of great heritage interest by
renowned architects such as Antoni Gaudí and Domènech i Montaner, for instance, La
Pedrera, Casa Ametller, Casa Batlló, and Casa Lleó Morera.

Barcelona started building an area similar to a central business district in the mid-
20th century, with the bankarisation of the lower floors of buildings. From the end of
the nineteen-eighties, the banks started leaving Passeig de Gràcia and the premises were
progressively occupied by transnational retail companies such as INDITEX [67]. Despite
the recent financial restructuring, the banks moved to Avinguda Diagonal, an extension
of the shopping line closer to the residential areas with the highest purchasing power in
Barcelona (the Sarrià—Sant Gervasi district) [68]. Currently, fast fashion is the dominant
sector in these premises corresponding to Upper Circuit, such as Guess, Chanel or H&M,
located in the old Banc Vitalici d’Espanya building, and Zara, in the old Banc Rural i
Mediterrani building [64]; the lower circuit would be represented by simple restaurants
and some family-owned businesses, such as La Vaca Paca; and finally, the vacant premises
are characterised by being of large dimensions (Figure 3).

Then, there is the four-kilometre-long Carrer de Sants-Creu Coberta, which links the
neighbourhoods of Sants, Hostafrancs, Badal and La Bordeta and is the longest commercial
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strip in Europe with a history spanning 200 years. It connects the Collblanc road, in the
neighbouring municipality of L’Hospitalet de Llobregat, with Plaça d’Espanya, the historic
gateway to the city of Barcelona.

 

Figure 1. Shopping Line, shopping centres, municipal markets and large stores in Barcelona. Source:
Prepared by the authors.

 

Figure 2. Passeig de Gràcia. Source: Photograph by the authors.
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With origins well before Passeig de Gràcia, the urban development of Carrer de Sants
dates back to Roman times, acting as a connection between the Roman city of Barcino and
the Via Augusta. However, Carrer de Sants only became heavily urbanised and consoli-
dated as a commercial street after the 19th-century industrialisation due to the building of
numerous industries in Sants and the consequent demographic explosion [68,69].

 

Figure 3. The current retail landscape on the Passeig de Gràcia strip. Each image illustrates a
commercial premise of Upper Circuit, Lower Circuit, and Vacant. Source: Photograph by the authors.

Currently, the Sants-Creu Coberta shopping area has more than 800 shops, most
of which are organised in two traders’ associations [70]. Associationism is one of the
distinctive traits of the neighbourhoods of Sants and Hostafrancs. It can be traced to the
first industrial revolution, which gave rise to a workers’ movement and a political and
community tradition that is still present today in cooperatives and the social relations of the
neighbourhoods [71]. In addition to these commercial premises, the area is surrounded by
other facilities such as the Hostafrancs and Sants markets, libraries, the Cotxeres community
centre, and numerous public spaces.

These commercial associations are largely responsible for resisting the modernisation
of these commercial strips. Recently, with the City Council on the left, and as a result of
the municipal policy “Obrim carrers” (Let’s open up the streets), the Sants-Creu Coberta
strip is one of two streets closed to traffic on weekends, opening up a space for different
activities. A policy of commercial dynamisation with ambivalent results, according to the
neighbours and shopkeepers of the commercial area [72] (Figure 4).

 
Figure 4. The Sants-Creu Coberta strips axis on a traffic-less Saturday. Source: Photograph by
the authors.

Therefore, Sants-Creu Coberta represents the typical and traditional shopping street of
a neighbourhood of Barcelona. It resists the onslaught of tourism and gentrification found
in Passeig de Gràcia because it presents its own dynamics and logic with shops that cater to
the everyday needs of residents (Figure 5). The upper circuit of the economy is characterised
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by food distribution companies, such as Caprabo or the frozen food company, La Sirena.
The lower circuit is dominated by small grocery stores and kebab restaurants, for example.
As for the vacant premises, many of them correspond to old family businesses (Figure 5).
As observed from the description of both cases, urban economic circuits are implemented
through various commercial forms according to the strips and areas (Figure 6).

 

Figure 5. The current retail landscape on Sants-Creu Coberta strip. Examples corresponding to a
commercial premise of Upper Circuit, Lower Circuit, and Vacant.

Figure 6. Commercial premises in the two areas analysed, (1) Passeig de Gràcia and (2) Sants-
Creu Coberta. Source: Barcelona City Council/Barcelona Provincial Council. Source: Prepared by
the authors.

3.2. Methodology

The experimental part of this comparative article explores the changes that two con-
trasting commercial areas in Barcelona have undergone over five years. Thus, the study
gathers data from two commercial censuses relating to 2016 and 2021, drawn up by different
institutions, in order to cover the longest possible period.
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On the one hand, there is the Cens d’Activitats Econòmiques de l’Ajuntament de Barcelona [73,74],
a census of all ground floor premises in the municipality which has been used extensively
in previous studies [24,75–78]; the 2016 and 2019 editions had the same structure. It has
been previously discussed in Morcuende & Lloberas [24]. On the other hand, there is the
Cens d’Eixos Comercials, which consists of the 2020 and 2021 editions, carried out by the
Barcelona Provincial Council [79], which consists of a characterisation of the shops in the
streets of different cities, considered to be the most important in the Barcelona area.

The process of validation and operationalisation of the two databases to generate
compatible and comparable one-to-one records. A one-to-one relationship links two fields
from different data sets (censuses, in this case) in a single table. This made the 2016
and 2021 (one by one) characterisation possible, enabling an individual analysis of their
evolution consisted of the automatic and manual cross-referencing of data. A manual
review of the data was necessary when comparing the two censuses drawn up by different
bodies because the databases did not have a common key field linking them, nor did their
geolocation coincide completely, even though there was a certain proximity between the
points. Thus, the data revealed 153 common records in Passeig de Gràcia and 343 in Carrer
de Sants, a total of 496 establishments present in both censuses (Figure 6).

The empirical proposal is developed from the typological classification of the premises
in two moments (2016 and 2021), using three categories: vacant, superior circuit (active),
and lower circuit (active). For this purpose, it has been necessary to identify whether
the establishment is active or not, and if so, to determine which sector of the economy
it belongs to. In the first case, it is a simple classification. However, to identify whether
an establishment belongs to the higher circuit or not, it is necessary to apply the criteria
described below.

The criteria used to define the establishments within the superior circuit are based
on the characterisation outlined in the study Ciutat Profile [80]. To belong to the superior
circuit, a company has to (i) have a brand with retail locations in more than half of the
shopping centres in Catalonia or (ii) have stores in more than a quarter of the cities in
Catalonia with more than 50,000 inhabitants.

(i) R > S/2

S = total number of shopping centres in Catalonia
R = number of retail locations of the brand in catalan shopping centres

(ii) T > C/4

C = total number of cities with more than 50,000 inhabitants in Catalonia
T = number of catalan cities with more than 50,000 inhabitants where a brand has

an establishment
However, as some cases do not fit this classification, two more criteria are suggested.

The first consists of determining whether the brand has more than five points of sale, a
requirement imposed by COMERTIA—COMERTIA is the Catalan association of family-run
retail companies that brings together around fifty companies with at least one online point
of sale and/or three physical points of sale, a minimum of 25 employees and a minimum
annual turnover of 3 million euros—on companies who wish to become members of the
association [81,82]. The second criterion applies to luxury brands not located in Catalan
shopping centres with no more than five establishments in the same region, a value that
can be surpassed globally. This last criterion demonstrates a high level of organisation
and management.

Once the establishments have been characterised in both years, it is possible to analyse
the changes in category (superior, lower and vacant) from one year to the other. There are
nine possible change or permanence combinations between 2016 and 2021: from lower to
vacant, from superior to lower, from vacant to vacant, etc. The evolution of these three
categories is represented in percentage and chromatically—the chromatic selection of the
change matrices is expressed by the value to differentiate the three categories in the vertical
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strips (2016), while for the horizontal strips (2021), the hue has been used—in the change
matrices and the mapping of the axis (Figures 7–9).

These possible combinations are represented graphically in the nine intersections be-
tween the categories of the three vectors of the vertical strips (A16, B16, C16), corresponding
to 2016, and the three vectors of the horizontal strips (A21, B21, C21), corresponding to
2021. The intersections in the change matrices show the percentage of premises within
each combination, i.e., a dynamic situation. Meanwhile, the sums show the percentage of
premises that in 2016 (ΣA16, ΣB16, ΣC16) or 2021 (ΣA21, ΣB21, ΣC21) were part of each of
the three categories, i.e., the static situation at each moment.

Thus, this matrix is useful to observe the status of the axis at two specific points in time
and makes it possible to appreciate the changes that have taken place during the analysed
period through the intersections of axis. To understand the process, it is essential to ask the
following question: What category did the premises belong to in 2016 that now correspond
to category A/B/C in 2021? (Figure 7).

Figure 7. Diagram with matrix changes and an example of how to read them. Source: Prepared by
the authors.

The sum of the second column represents the percentage of establishments that be-
longed to category B (B16) in 2016. The different intersections of column B16 with the files
A21, B21, and C21 show the possible combinations between categories: B16A21, B16B21, and
B16C21. At the empirical level, it shows the percentage of premises that have changed from
category B in 2016 to each of the three categories in 2021. Specifically, the combination
highlighted in Figure 7 would be B16 C21, i.e., the percentage of premises that in 2016 were
vacant (B16) and that have been absorbed by the superior circuit in 2021 (C21); or, in other
words, the percentage of premises in the superior circuit in 2021 (C21) that in 2016 belonged
to the vacant circuit (B16).

4. Results: The Urban Economy Circuits in Passeig de Gràcia and in the Sants-Creu
Coberta Street Strips

This section shows the results of the analysis methodology for each case study. It
presents the quantification of the changes between circuits and the building of ground
floor premises, as well as a brief qualitative description of some representative examples of
the process.

4.1. Passeig de Gràcia

Passeig de Gràcia, as a traditional boulevard of Barcelona’s bourgeoisie, is currently
home to a large part of the city’s luxury fashion shops. It is an area specialising in fashion
(fast fashion and luxury) (Bershka, Stradivarius, H&M, Zara, Mango, Benetton, Massimo
Dutti; Hilfiger, Levi’s, Diesel, Burberry, Armani, Boss, Dior, Gucci, Max Mara, Adolfo
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Domínguez) and personal accessories (jewelry, clothing, leather goods and design) (Cartier,
Rolex, Montblanc, Bulgari, Swarovski, Piquadro, Prada, Louis Vuitton), where the superior
circuit is in a dominant position, representing 69% of the 153 commercial establishments
on ground floors in 2021. In addition to the luxury shops, there are other complementary
businesses, such as cafés and restaurants [83].

It should also be noted that this area has experienced a significant rise in vacant
premises, from only 1% to 9%. The superior circuit has the most closures, representing
8/74 points (11%), proportionally higher than closures in the lower 1/26 points (3%).
During this period, the superior circuit is the most affected due to the high number of
closures, which are only partially compensated by the absorption of some premises from
the lower circuit. Thus, there seems to be a dynamic in which desertification is absorbed
by the superior circuit while trying to compensate by absorbing premises from the lower
circuit (Figure 8).

Figure 8. Premises circuit evolution in Passeig de Gràcia (2019–2021). Source: Prepared by
the authors.

Regarding the shops in particular, many of the closures of the superior circuit are
actually relocations within the avenue itself, as in the case of Nike and Camper, or towards
the neighbouring Rambla Catalunya, such as Nespresso and Lottusse. Examples of the
absorption of the lower circuit by the superior one includes the cases of the bars La
Vaca Paca and La Baguetina Catalana, the restaurant Tenorio or the Llorenç jewelers. In
this sense, the lower circuit on Passeig de Gràcia in 2021 was characterised by medium-
capitalised establishments such as Euskal Herria Txapela, Tascón shoe shop, Torres wine
cellar, Bagues-Masriera and Gràcia jeweler’s, Villa del Arte art gallery, and Citrus restaurant,
among others.

4.2. Carrer de Sants-Creu Coberta Strips

The undeniable characteristic feature of the economic activities carried out in the
Carrer de Sants-Creu Coberta strip is the multi-sectoriality—a common feature of the
lower circuit—of the 343 ground-floor commercial premises (73%) in 2021, despite the
efforts of the superior circuit to adapt to the diversity of the area. This strip is home to
food shops—supermarkets, corner shops, butchers, etc.—(La Sirena, Caprabo, Consum,
Mercadona, Ametller Origen), as well as clothing and home accessories—fashion clothing,
shoes and leather, jewelers, perfumeries, homeware, technology, toys, gifts...—(Pull&Bear,
Calzedonia, Inside; Bosanova, Misako, Querol; Equivalenza, San Remo; Cex; Drim, Muy
Mucho, Flying Tiger), catering services—cafés and bars—(Granier, 365, Panet, KFC), beauty
services—manicure and hairdressing—, telecommunications (Orange, Movistar, Yoigo),
financial services—banks and pawnshops—and health services—opticians, hearing aids
and dentists—(Multiópticas, Óptica Universitaria; GAES, Vitaldent, Dentix).
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Concerning the evolution of the commercial typology, it is worth highlighting the
permeability between circuits of ground floor premises. Thus, differences are not massive
but indeed significant: some shops change category from the lower circuit to the superior,
and vice versa, implying a high turnover between circuits within the strips. However,
there is a compensatory effect: the lower circuit gains three points from the superior circuit,
while the superior circuit gains four points. Evaluating the strength of each circuit requires
knowing its permanence rate, which is lower in the superior circuit, 13/19 points (68%),
than in the lower circuit, 65/74 points (88%) (Figure 9).

Figure 9. Premises circuit evolution in Carrer de Sants-Creu Coberta (2019–2021). Source: Prepared
by the authors.

Another noteworthy feature is the low number of establishments that have remained
closed during the period analysed, with a stay rate of only 1%. This reflects the remarkable
dynamism of this commercial hub, in contrast to the alarming stay rates for the Sants-
Montjuïc district [24].

The number of closed shops within this period is proportionally higher in the superior
circuit, 3/19 points (16%), than the 5/74 points from the lower circuit. Bank branches are at
the forefront of this loss of premises by the superior circuit: three from Banc Sabadell, one
from Banc Popular and one from Caixa Bank. The same trend continues when looking at
the new shops that were vacant in 2016, in which only 1/7 points are now businesses in
the superior circuit, while 5/7 points (71%) are in the lower circuit. The superior circuit
only reactivates two stores: Bio Carrefour and Ametller Origen; while the lower circuit
reactivates fifteen: G&T Nails, Wines & Drinks, Solo Frikis, barber shops, and grocery
stores, among others.

In conclusion, in 2021, the superior circuit maintained a percentage of establishments
similar to the one it had in 2016, from 19% to 18%. The reduction of superior circuit premises
during this period is compensated by new openings (losing 3/19 and 3/19 points to vacant
and lower respectively but gaining 1/18 and 4/18 from these categories). Similarly, in 2021,
the lower circuit maintains a similar proportion of establishments to that of 2016, going
from 74% to 73%, at the expense of the capacity of retaining establishments, 65/74 points,
88%. Another strong aspect is the versatility of occupying premises that were vacant in
2016 (5/7 points).

5. Discussion

Although there are significant quantitative differences between the two analysed areas
(153 commercial premises in Passeig de Gràcia to 496 in the Sants-Creu Coberta strips),
what is most relevant is that both areas are representative of different manifestations of
urban economic circuits. In general terms, these differences are the result of the distinct
characteristics of their urban built environment and macro-economic policies [84] that affect
each urban space and the intra-circuit relationship.
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The general trend of the dialectical coexistence between the two circuits suggests that
the superior circuit is expanding at the expense of the lower circuit in response to the
growing process of business concentration [41]. In light of the retail apocalypse caused by e-
commerce and the logistics revolution—including last-mile delivery [85] and the pressure of
the housing market [58], the mentioned concentration of capital is still occurring. However,
this process does not have a landscape crystallisation of the superior circuit in the city’s
streets or shopping malls. In this context, the trend indicates a shift towards a more selective
and targeted approach in locating the activities of the superior circuit. This means focusing
only on the most strategic locations, particularly those closely linked to higher human
traffic, typically observed in the main streets [86], shopping malls [87] and areas with high
purchasing power.

In this sense, the expansion of consumption and the dynamism of trade that tourism
exerts is clear [88]. This is especially true if, apart from the innate importance of the
experience in tourist shopping, there are also economic incentives such as duty-free shops
(−21% of the price). Another decisive factor has been the contraction of the purchasing
power of Barcelona residents, resulting from the repeated crises of the last 15 years (Great
Recession, COVID-19 and generalised inflation). Against this backdrop, the adaptation
of supply to tourist demand is evident, leading to what some authors call commercial
gentrification [9,61]. Previous publications [51] have already underscored the significance
of global tourism in the commercial viability of Barcelona’s city centre. This reliance was
proven after the COVID-19 lockdowns when tourism had not yet recovered, the number of
businesses shuttered in the city centre was much higher than in neighbourhoods.

In the case of the luxury sector, shop location is even more crucial because points of
sale have to be in streets of high symbolic and cultural value [89]. In Europe, these streets
are usually the most prestigious and expensive ones. In order to achieve this, the luxury
sector has a strong alliance with financial and real estate capital [37,90]. These streets
become specialised in luxury brands as they set rental prices for commercial premises, thus
filtering the activities that can be located there and orienting the real estate market of the
entire metropolitan area [91].

There may be exceptions, especially when the business owns the commercial premises,
as is the case with the Santa Eulàlia shop, owned by the same family since 1843 (Asso-
ciació de Comerciants del Passeig de Gràcia, 2019). This highlights the significant role of
the real estate market in shaping horizontal relations within the superior circuit, leading
to discernible differences in modernisation processes among various commercial spaces
within the city. In some, the physical location of the superior circuit is essential for their
business success, as happens with the luxury sector that seeks emblematic and pedestri-
anised streets [92,93]. Elsewhere, the rising price of land makes it difficult to open new
establishments and encourages the closure of existing ones [94].

The high specialisation of Passeig de Gràcia, seen in the strong continuity and hori-
zontal concentration of shops, is mirrored in the stability of the brands along this street
throughout the analysed period, i.e., little commercial rotation. This reflects the hegemony
of an oligopoly comprised of global corporations within the luxury and ready-to-wear
fashion sectors for clothing and accessories [95]. A harmony in the luxury sector that holds
true after the effects of COVID-19 when, despite the total freeze on international tourism,
the luxury brands in Passeig de Gràcia continue to be the same as before [51].

The horizontal solidarity, the complementarity among different commercial establish-
ments, of the superior circuit in the Sants-Creu Coberta strips is weaker than in Passeig de
Gràcia because there is less variety of shops and, at the same time, there are no luxury shops.
The socio-economic structure of the neighbourhoods is similar to that of the Barcelona
Metropolitan Area in terms of average income per household per year (38,988 €) [96]. This
circuit is characterised by companies that produce general consumption and convenience
goods and services, which rely on passersby. Food distribution companies stand out be-
cause they have changed the commercial location model from peripheral hypermarkets to

162



Urban Sci. 2024, 8, 126

a model based on proximity to demand, within the neighbourhoods, as other research in
Argentina [97] and Portugal [98] has already shown.

The superior circuit also includes commercial activities of personal accessories such as
perfumeries and jewellery shops. The services of the superior circuit are characterised by a
semi-intensive use of capital, whether from medium-high trained workers, fixed capital, or
a relatively high stock of products. These characteristics are complemented by commercial
health services and establishments related to hearing and optics, for example, typical of a
neighbourhood with an ageing demographic structure. The group of services also includes
bank branches which, although they have disappeared en masse, are still present in the
area under investigation.

The dominant role of the lower circuit in the Carrer de Sants-Creu Coberta strips is a
result of the characteristics of the urban built environment, with a strong weight of small
plots and family businesses due to the social-political composition of the neighbourhood.
Despite their dominance, lower-circuit family businesses have been declining as they have
not been able to cope with inter-company competition and online sales. Family businesses
with rental agreements have been the worst off, and many have had to close once the
owners retired [99].

The high price of real estate in cities such as Barcelona and the growing involvement
of private investment funds [100] have made the real estate market an important analytical
dimension for understanding the functioning of the two circuits [42]. Although it is not
directly linked to the process of e-commerce, which through the revolution in logistics
is driving the increase in commercial flows and, in parallel, the disappearance of fixed
assets, the increase in the cost of commercial premises is hindering activity on ground-
floor rental premises. This fact affects both the superior and lower circuits albeit with
different intensities.

Regarding the superior circuit, the increase in the price of land is corrected by the
use of logistics centres located in the metropolitan area and last-mile logistics (Ranieri
et al., 2018). The luxury sector acts differently, maintaining shops in central locations as an
advertising strategy through flagship stores related to the symbolic economy of the central
streets [101].

On the other hand, the lower-circuit shops of Sants-Creu Coberta, which employ
migrant, low-skilled workers, can afford to pay rent. Most of these shops are small food
establishments (less than 150 square metres) [61,102] that the legislation allows to open
until 11 p.m. or services related to cosmetics such as hairdressers, pedicures and massages.
Additionally, there are several family businesses that own their commercial premises
and therefore have a higher affordability index, resulting in greater economic viability.
Although the ownership of the premises is an advantage that helps them extend the life
expectancy of the business, they cannot compete with others that strongly invest in logistics,
e-commerce and advertising [103]. This process can be seen in sectors such as electronics
and clothing.

The greater social inequalities in Latin American metropolises compared to Barcelona
are likely to enhance our understanding of the different behaviors of urban economic
circuits in these two contexts. There is a significant vertical differential between Passeig de
Gràcia and Sants-Creu Coberta in Barcelona. However, the presence of superior circuits
in less central neighbourhoods is much more pronounced than in the peripheries of Latin
American metropolises. In these Latin American peripheries, the lower circuit focused on
survival dominates [42,45]. In contrast, top companies of superior circuits in Barcelona
have also expanded into the more popular areas of the city. An example of this expansion
into Barcelona’s popular peripheries is the major Spanish food retailer Mercadona [104].
Nonetheless, the increasing social inequality in the Catalan metropolis suggests a conver-
gence in the paths of commercial modernisation between these two territorial contexts.
Retail activities related to the survival of lower-income groups are also expected to expand
across all areas of Barcelona.
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6. Final Evaluations

Theoretical and empirical conclusions can be presented after analysing and discussing
the relationships between urban economic circuits and commercial desertification in
two areas of Barcelona. Firstly, Table 2 summarises the relationships observed through the
matrices and their cartographic representation. Thus, retention and assimilation result in
three forms: concentration—the expansion or permanence of a circuit in an area where it is
already dominant—dispersion—the expansion or permanence of a circuit in an area where
it is not dominant—and desertification—expansion of premises without activity.

Table 2. Analytical diagram of the relationship between the circuits of the urban economy and
commercial desertification.

Trend Behaviour Relation
Forms

Activity Non-Activity

Continuity Resilient Retention Dispersion Concentration Desertification
Change Predatory Assimilation Dispersion Concentration Desertification

Retention is an internal relationship of each circuit, where resilient behaviour manages
to keep control over a certain location, thus reinforcing the tendency to continuity. On the
other hand, assimilation responds to a predatory behaviour through which the circuits
absorb premises of the opposite, assuming a changing trend. It is important to note that
this theoretical and synthetic approach to the relations between circuits and commercial
desertification does not seek to homologate the superior and lower circuits, which, by
definition, cannot behave in the same way. The fact that the lower circuit is dominant—more
present—in a strip does not mean that it does not operate under the logic of domination of
the superior circuit, as is exemplified by the use of credit and other financial instruments
by the establishments of the lower circuit.

Secondly, this research uncovers which and what type of relationships are present
in each strip. The data shows concentration forms in both axes, resulting in a retention
ratio of 65%, indicating a high degree of continuity. However, concentration can also be
due to an assimilation ratio, explained by the position of the strips within the system of
metropolitan centralities. Thus, geography matters. That is to say, those shopping centres
specialising in the lower circuit, such as Sants-Creu Coberta, increase their concentration
in this circuit through the assimilation of establishments from the superior circuit and
vice versa; shopping centres specialising in the superior circuit, such as Passeig de Gràcia,
increase their concentration in this circuit through the assimilation of establishments from
the lower circuit.

The differences arise in the dynamics of change. While Passeig de Gràcia shows two
significant forms—concentration and desertification—as a result of a relationship of assimi-
lation, the Sants-Creu Coberta strips show all three, adding dispersion because the superior
circuit assimilates premises from the lower circuit, where the former is not dominant.

Nevertheless, and looking now at the values that define the structures of the axis—the
percentages in grey in the diagrams (Figures 6 and 7)—and not so much at the relationships
between the circuits and commercial desertification—the percentages in colour—more
diversity of assimilation relationships does not necessarily translate into structural changes.

Thus, although there is a greater diversity of relations in the Sants-Creu Coberta
strips, the structure is more static, with fewer changes, than in Passeig de Gràcia. This
is explained by the rotation intensity between circuits, which means that movements are
compensated in Sants-Creu Coberta and not in Passeig de Gràcia. In the latter, there are
more uncompensated structural changes derived from a strong increase in total commercial
desertification (from 1% to 9%). In the case of Sants-Creu Coberta, the percentage of
premises that have opened and have been closed in the lower circuit is the same. The most
significant conclusion to draw from this is that commercial desertification is the primary
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cause of the change. This is because it alters the values of concentration and dispersion,
rather than inter-circuit relations, which have already demonstrated concentration [45].

Desertification has impacted both axes, rebuilding the commercial landscape and
changing the values of concentration and dispersion. At this point, the research formulates
the hypothesis that e-commerce and the land market play a role in commercial desertifi-
cation, affecting both areas but with different intensities. In Passeig de Gràcia, the rapid
growth of online sales among superior circuit retailers has led to significant commercial
desertification in the last five years. On the other hand, the desertification on Carrer de
Sants could be related to the increase in the price of land and its effects on the market for
rental premises—especially among those on a rental basis—which explains why, in 2016,
the percentage of closed establishments was already very high on this street (7%).

It is necessary to understand in more detail how the commercial upheaval represented
by COVID-19 has specifically manifested in the two commercial strips. What is known is
that, in general, there has been an increase in the number of closed ground-floor premises
in the whole of Barcelona (between 2019 and 2022, closed commercial premises have
increased by 4578, reaching 7180). Some ground-floor premises have remained closed due
to exorbitant rental prices, as has happened in streets like Ferran in the historic centre, while
in the neighbourhoods, establishments have been closing due to changing consumer habits.
It is also known that the number of restaurants in 2022 increased significantly compared
to 2019. In conclusion, this paper assists to evaluate with more precision the impacts of
COVID-19 on the accentuation and characterisation of a trend—retail apocalypse—that, as
demonstrated, began years before the pandemic.

The analysis of urban economy circuits emerges as a powerful theoretical tool for
addressing urban complexity. Traditional classifications of economic activities, such as
the United Nations’ International Standard Industrial Classification (ISIC), are becoming
less explanatory in today’s context. The dialectical process of capital concentration under-
scores this theory by allowing for the identification of uneven geographical development
through retail activities. The theory’s explanatory capacity should facilitate better design
of retail policies. Currently, retail policies and their regulation are predominantly based
on superficial aspects and classification centred on supply. The theory of urban economy
circuits would enable the formulation of urban policies with a more holistic perspective
of the contemporary urban economy. It would address issues related to labour, social
inequalities, and the technologisation of everyday life, thus complementing the traditional
perspective focused on commercial supply. This approach highlights the importance of
qualitative fieldwork in urban and commercial geography, a crucial analysis technique for
better understanding contemporary urban complexity.
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Abstract: Manufacturing activities are at the heart of contemporary capitalist economies, with observ-
able geographical patterns of production. Debates about the interconnections between transportation
technology advancements and land use acknowledge that airports can influence the spatial distri-
bution of firms, including those involved in manufacturing. However, the manufacturing-related
literature describes the land-use mix of airports and their surroundings without an in-depth spatial
economic analysis of the firms positioned near airports. This study aimed to conduct a spatial
economic analysis of manufacturing firms positioned in the environs of Cape Town International
Airport, South Africa. Primary data were collected through survey interviews conducted with the
representatives of 23 manufacturing firms situated in the environs of the airport. The study discov-
ered the potential existence of a spatial cluster of manufacturing firms. This cluster is characterized
by dense inter- and intraindustry linkages within the study area. It is recommended that planning
authorities and other stakeholders augment the clustering of manufacturing firms in the vicinity
of Cape Town International Airport, which comprises firms with direct and indirect linkages with
the airport.

Keywords: Cape Town International Airport; manufacturing; Cape Town; linkages; agglomeration
economies; clustering

1. Introduction

Manufacturing has been an essential driver of economic development throughout the
history of capitalism [1]. Despite the proclaimed transition to the so-called post-industrial
age, commodity production and distribution processes are still crucial in contemporary
capitalist economies characterized by the growing services sector [1,2]. During particular
periods in history, specific geographical production patterns were observable, and with
the transition from one production regime to another, the range of locational outcomes
was extended. As shifts occurred, a continuum of spatial responses became noticeable,
spanning from the reorganization of industrial zones established in the earlier regimes of
accumulation to the development of new industrial areas [3].

Although the direction of causality is not always clear-cut [4], the literature acknowl-
edges that transport infrastructure, directly and indirectly, positively impacts development
and the economy [5–7]. This influence manifests in several interrelated ways. First, the
availability of quality transport infrastructure improves the attractiveness of an area [5], an
attribute essential for investment opportunities. Second, improved access augments trade
linkages, which could span different geographical scales and administrative boundaries.
Third, accessibility generates positive externalities from the firms’ interactions with other
firms and with markets [6]. These manifestations affect the efficiency of individual firms
and, most importantly, influence the organization of economic activity across space [6].

Against this backdrop of the potential influence of transport infrastructure on devel-
opment, the empirical literature has acknowledged that in different contexts across the
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globe, the environs of airports are characterized by the concentration of manufacturing
establishments [8–16]. The existing literature, however, describes the land-use mix of the
environs of airports without comprehensively analying the spatial economic attributes of
the manufacturing establishments situated in the environs of airports. This is the gap that
this study intended to fill. The literature asserts that the appropriate location choice can
assist companies in gaining a competitive advantage and improving overall operational
performance [17]; hence, location is one of the critical factors that influence the success of
companies [18].

Furthermore, despite the aforementioned importance of manufacturing in the con-
temporary economy, it has historically been argued that the amount of empirical research
is not proportionate to the significance of the geography of industrial establishments in
metropolitan areas [3]. Thus, it is imperative to empirically analyze the role of airports
in the placement and operations of manufacturing establishments. Therefore, this study
aimed to conduct a spatial economic analysis of the manufacturing firms in the vicinity
of Cape Town International Airport, South Africa. This paper addresses two specific
objectives:

• Analysis of the linkages of the manufacturing firms positioned in the vicinity of Cape
Town International Airport, and

• Analysis of the locational behaviour of the manufacturing firms positioned in the
vicinity of Cape Town International Airport.

The remainder of the paper is structured as follows. The next section focuses on the
review of the literature, concentrating specifically on the conceptual frame of reference that
this paper hinges on. The third section discusses the research methods adopted to address
the aim of the study. The fourth section presents the results of the analysis conducted. The
final section concludes the paper.

2. Literature Review: A Conceptual Frame of Reference

The placement of economic activity in the environs of airports is typically analyzed
through the normative models of airport-led development, which are used worldwide to
advance proposals on the idealized urban form of activities understood to be linked to or
dependent upon airports. A plethora of such models include the airport city, aerotropolis,
airport region, airfront, global transpark, airport corridor, airea, decoplex, aircity, aeropolis,
aeropark, aviopolis, avioport, flight forum, sky city, airpark, aero city and aeroscape [16].
The model that is dominantly used in contemporary literature and practice (and more
explicit on the placement of manufacturing activities) is the so-called aerotropolis. The
aerotropolis is a sub-region in which land use, infrastructure and different elements of
the economy in a territory hinge on a major airport. The logic of the aerotropolis is that
businesses in the region benefit from the speedy connectivity to suppliers, markets and
business partners inter-regionally, nationally and globally [19]. The aerotropolis is anchored
by the core airport area, which is responsible for providing logistics services. The airport
area is surrounded by manufacturers and distribution centres responsible for the speedy
transportation of inputs and manufactured products [20]. Notwithstanding the wide use of
the aerotropolis in urban and regional planning policy, it is essential to acknowledge that
most aerotropolis developed organically and were driven by, among other factors, market
forces [21].

Informed by a relational view of the economy, Mokhele and Geyer [22] highlighted
several concepts appropriate to the analysis of the positioning of economic activities in
general and, specifically, development in the environs of airports. These concepts, which
have traditionally been central to analyzing the positioning of economic activities in human
geography and allied disciplines, include linkages, agglomeration economies and clustering.
These are given substance by the closely associated concepts of space, proximity and pattern
(Figure 1).
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Figure 1. Conceptual foundation for analysing the environs of airports.

Although agglomeration economies have received considerable and diverse attention
throughout history, the seminal work of Parr [23] arguably presents the most comprehensive
dissection of the concept, which is understood to consist partly of internal economies and
partly of external economies. The economies that are internal to the firm are controlled by
that firm concerned and are not directly influenced by the activities of other firms. These are
typically classified into economies of scale and of scope. The concept of internal economies
of scale, also referred to as economies of horizontal integration, denotes benefits to the firm
that result from increases in the extent of its operations. Internal economies of scope (lateral
integration) are realized because of the firm’s diversity of products and/or services. The
notion of economies of scope is based upon the logic that an undertaking by a firm of two
or more activities could happen more efficiently than would be the case if different firms
performed such activities [23–25]. It is important to note that agglomeration economies
based on internal economies do not necessarily result in the spatial concentration of firms
but typically result in the individual firms involved becoming large [23].

Unlike internal economies, external economies are influenced by the actions of other
associated firms and are beyond the total control of the individual firm [23]. External
economies comprise localization economies, urbanization economies and activity-complex
economies. Localization economies emanate from the common location of independent
firms in the same economic sector or industry [26–28]. Though external to the firm, these
economies are internal to the industry [23]. Agglomeration economies of this nature were
advanced by Marshall [29], and they formed the foundation for what is known as industrial
districts. Urbanization economies are typical of diversified urban areas, and they result
from the common location of firms involved in different activities [27–30]. For instance,
urbanization economies could result from the use of transport infrastructure [31], such as
airports. Urbanization economies, which are external to the individual firm and the industry
or sector, are internal to the urban concentration area [32]. It is argued that urbanization
economies may be interpreted as economies of scope, that is, as benefits emanating from
the scope or diversity of products and services within the urban concentration area [23].
Activity-complex economies result from the common location of a set of firms that exist in
a production or service provision chain, which forms an activity complex. These economies
are primarily a function of the interrelatedness of firms. In this regard, a firm has backward
or upstream linkages to the firms supplying it and forward or downstream linkages to
the firms it supplies. Activity-complex economies are external to the individual firm but
internal to the complex or concentration to which it belongs [23].
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Linkages, which denote the flows of information, materials and/or services between
firms and within a firm, are essential for the realization of agglomeration economies
highlighted previously. The linkages of a firm can be classified into three categories, the
first two of which are backward linkages, which provide goods and/or services as input to
the firm’s activities or output, and forward linkages, which provide links with the customers
buying its products or services. Backward and forward linkages are synonymous with
upstream and downstream linkages, respectively. If businesses are connected through an
input–output (buyer and supplier) structure, the downstream industry forms the market for
the upstream industry [33–36]. Therefore, the firms in a vertical arrangement are partners
and collaborators [33]. The third category pertains to horizontal, lateral or sideways
linkages, which are interactions with other firms involved in the same processes that share
customers and technology [34]. The horizontal dimension thereby consists of economic
agents who share the market [33]. All in all, the concept of linkages used in the paper
refers to the flow of information, materials and services in accordance with the categories
of forward, backward and lateral linkages as well as linkages within a firm.

The existence of linkages and the resultant agglomeration economies can result in
the clustering of firms. Two interrelated categories of clustering, which are differentiated
by spatial proximity, can be discerned in the literature. In the first interpretation, clusters
are defined as linked firms located in the same geographical area à la Porter [34]. These
are regarded as spatial clusters. The literature has identified different groupings of spatial
clusters, which include the pure agglomeration model, industrial-complex model and social-
network model [36]; they also include Marshallian and Italianate industrial districts, hub-
and-spoke industrial districts, satellite platforms and state-anchored industrial districts [37].

In the second interpretation of organizational clustering, clusters are understood as
firms that are linked, regardless of their separate geographical locations. The paper adopts
the position that clustering can be based on agglomeration economies that are internal or
external to a firm. In terms of the internal dimension, when different units of a firm (such
as headquarters, branches and production units) have functional linkages with each other,
whether situated within the same geographical area, city, country or even across national
borders, such a situation would be interpreted as an organizational cluster resulting from
internal economies. There might, however, be instances in which the operations of the
units of multi-locational firms are not dependent upon one another, implying weak (or an
absence of) linkages [38].

As noted earlier in this section, the concepts of agglomeration economies, linkages
and clustering are given substance by the equally elastic concepts of space, proximity and
pattern. Unlike absolute space, which is essentially a fixed frame that contains economic
agents and their activities, relative space is defined by the interrelations between economic
agents [39,40]. In the relational understanding, space does not exist without linkages and
underlying relationships [41]. Space cannot be comprehensibly understood without the
concept of proximity or distance, where, generally, a distinction can be made between
geographical and organizational proximity [42]. Although geographical proximity denotes
the physical distance between actors, organizational proximity refers to the closeness of
actors regardless of the physical distance between them (refer to the previous overview
of spatial and organizational clustering). Finally, the activities of firms are understood
to create particular patterns in absolute, relative or relational space. Traditionally, the
geographical patterns in absolute space have comprised points, lines and areas, understood
through the measures of, for instance, point pattern, nearest neighbour analysis and
quadrant sampling [43]. In light of the relational view of space and proximity, this paper
is inclined towards a position that the driving forces of airport-centric developments in
general (and manufacturing firms in particular) may not create patterns that are mappable
in geographical space.

The nuanced conceptual frame of reference above (amid the influence of transport
infrastructure on economic development and a plethora of normative models of airport-led
development) was used to inform the analysis and findings that this paper reports on.
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3. Methods

3.1. Study Area

As alluded to in the Introduction section, the paper is based on the study area of
the environs of Cape Town International Airport, South Africa (Figure 2). The study
area comprised two levels of analysis, namely the landholding of the airport and the
neighbouring industrial zones of Airport City and Airport Industria. Established in 1954,
Cape Town International Airport is located in the City of Cape Town municipality, Western
Cape province. As the second busiest airport in the country, Cape Town International
Airport handled 40,943 tonnes of cargo in the 2020/2021 financial year, a decline from 68,191
tonnes in the previous financial year [44] that was arguably because of COVID-19-related
travelling restrictions. The area around the airport is one of the primary industrial nodes in
the City of Cape Town municipality. This attribute makes it an appropriate focus area for
investigating the connection between manufacturing firms and airports. The origins of the
concentration of manufacturing in the vicinity of the airport can be traced to the 1970s and
1980s, when the government promoted industrial activity within the area by, for instance,
zoning acres of land for industrial purposes [38].

Figure 2. Study area within the broader context. Adapted from Mokhele and Mokhele [45].

3.2. Methods
3.2.1. Firm Database Collation

In preparation for the descriptive survey, manufacturing firms positioned in the
vicinity of Cape Town International Airport were documented through the triangulation of
the following secondary sources:

• The business database available on the Airport Industria City Improvement District’s
website [46], which contained information on the firms’ business names, business

174



Urban Sci. 2023, 7, 35

street addresses and telephone numbers [38]. Manufacturing firms were identified
from a generic database on the website through the description of activities conducted
by the firms, i.e., manufacturing;

• Microsoft Excel spreadsheet obtained from the City of Cape Town municipality, which
contained information on the firm names, types of economic activity conducted,
contact details and physical addresses of manufacturing firms situated in Airport
Industria;

• Google Maps, which entailed manually clicking and viewing the details of the firms
listed online [38];

• Company websites, where available, were used to cross-check the information ob-
tained from the Airport Industria website, the City of Cape Town industrial study and
Google Maps.

Following the data cleaning and verification processes, 67 manufacturing firms were
catalogued using a combination of the four sources mentioned above. The requisite
information was captured on Microsoft Excel and consolidated into a single database that
contained details on each firm’s business name, physical address and telephone number.
The physical addresses were subsequently used to create a geographical information system
(GIS) shapefile of all manufacturing firms within the study area. This was done to aid the
visual depiction of the geographical distribution of the firms, as presented in the Findings
section.

3.2.2. Descriptive Survey

The study hinged on a descriptive survey approach, which intends to learn about
a population by analyzing a sample [47]. However, because it is unnecessary to sample
a population of fewer than 100 elements [47], an attempt was made to interview the
representatives of all 67 manufacturing firms within the study area. Primary data were
collected in November 2021 using a process in which, depending on their willingness to
participate, the firms’ representatives were asked to respond to a structured questionnaire
containing a range of open- and closed-ended questions. The questionnaire contained 31
questions that can be grouped into three main categories, as summarized in Table 1.

Table 1. Main elements of the questionnaire.

Data Categories Specific Data Required

General characteristics and locational
behaviour

Description of the firm’s manufacturing
activities
Ownership of the firm’s premises
Year of establishment
Location-choice reasons
Number of employees

Use of the Cape Town International Airport Shipping and receiving of cargo through the
airport
Frequency of shipping or receiving goods
through the airport

Interactions with other companies Interactions with the neighbouring firms
Importance of face-to-face meetings
Use of subcontractors
Location of the subcontractors
Origin of the firm’s inputs
Destination of the firm’s outputs

With each interview lasting a maximum of 10 min, the researcher asked for employees
who occupied senior positions or owners of the firms, as they were the ones who would
know the information required.

Although face-to-face interviewing was the preferred data collection technique, some
firm representatives requested that the researcher leaves the questionnaires so, in the man-
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ner of self-administered questionnaires, they would complete them when an opportunity
arose. To complement face-to-face interviews and self-administered questionnaires, the re-
searcher conducted telephonic interviews with some representatives of the manufacturing
firms that were not available for face-to-face interviews and did not state a preference for
the self-administered option. In addition to being comparable to face-to-face interviews,
telephonic interviews save time and are cheaper to conduct [48,49].

Of a population of 67 manufacturing firms, 23 participated in the survey using the
three data collection techniques mentioned above. This response rate represented 33% of
the manufacturing firms’ population near Cape Town International Airport. This response
rate, however, makes the study susceptible to non-response bias [50].

3.2.3. Data Analysis

This study undertook two forms of analysis: basic statistical analysis (frequency distri-
butions) conducted in Microsoft Excel and spatial analysis. Spatial analyses (comprising
kernel density and buffer analysis) were undertaken through ArcGIS to determine the
geographical patterns of manufacturing firms in the vicinity of CTIA. Kernel density was
employed to establish and visually depict the intensity of manufacturing firms in the
vicinity of the airport. Kernel density calculates the density of manufacturing firm points
employing a prescribed bandwidth where the value is highest at the location of a particular
point and decreases with the increasing distance from that point [47]. The buffer technique
was employed to establish the geographical proximity of the manufacturing firms to the
airport.

4. Findings

4.1. Composition and Overview of the Manufacturing Firms

Manufacturing firms were not evenly distributed across the study area. Most firms
were situated in Airport Industria, followed by a few in Airport City, whereas three firms
were located on the landholding of Cape Town International Airport. However, it is noted
in Figure 3 that the density of the manufacturing firms was higher in Airport City, followed
by Airport Industria north and south of the Airport Approach Road. While noting that
the representatives of 23 firms participated in the survey, Figure 3 displays the locational
pattern of the population of 67 manufacturing firms.

To establish the mix of the manufacturing firms in the vicinity of the airport, the firms
were, as informed by the information gathered from the survey interviews, grouped into
the applicable divisions of the South African Standard Industrial Classification (SIC) [51].
Table 2 reflects the diversity of business activities of the manufacturing firms in the vicinity
of Cape Town International Airport, which range from wood products manufacturing to
fabricated metal products manufacturing. The findings show that there was no unique
manufacturing specialization in the vicinity of the airport.

It was also imperative to analyze the size of the manufacturing firms, where the
number of employees was used as a proxy for size. The Republic of South Africa [52]
proposes the following categories of the size of manufacturing establishments: micro (up
to 5 employees); very small (up to 20 employees); small (up to 50 employees); and medium
(up to 200 employees). It was discovered that 22.7% of the firms employed fewer than 10
people; a similar number of the firms (constituting 22.7%) employed fewer than 20 people;
18.2% employed between 30 and 40 people. Only a minute number of the firms (9.1%)
were medium-sized and had between 100 and 150 employees. The findings show that the
majority of the firms (about 45%) employed between 1 and 19 people, providing evidence
that most manufacturing firms located in the vicinity of Cape Town International Airport
were very small.
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Figure 3. Spatial distribution of manufacturing firms.

Against the backdrop of the size of the manufacturing firms, the majority of the firms
(54.5%) confirmed that they did not have multi-office structures, and the remaining firms
(45.5%) stated that they had multi-office structures. Per the previous discussion on the size
of firms, the findings provide evidence that manufacturing firms in the environs of Cape
Town International Airport were predominantly (very) small stand-alone establishments.

It was discovered that the significant majority (70%) of the manufacturing firms with
multi-office structures were branches, 20% were subsidiary firms and 10% were head
offices. As most of the firms around the airport were branches, it can be interpreted that
they were possibly linked to their headquarters and other branches located elsewhere.
It was discovered that 31% of the headquarters of the branch firms around the airport
were located across different provinces of South Africa; 9.1% of the firms were subsidiaries
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whose parent firms were located outside South Africa. The findings show that the presence
of multinational companies was limited in the vicinity of Cape Town International Airport.

Table 2. Mix of manufacturing firms located around Cape Town International Airport.

SIC Manufacturing Subcategories Number of Firms Percentage

Manufacture of wood, wood products and cork 2 8.7%

Manufacture of food products 2 8.7%

Manufacture of other non-metallic mineral products 2 8.7%

Manufacture of computer, electronic and optical
products 1 4.3%

Manufacture of machinery and equipment 2 8.7%

Manufacture of furniture 1 4.3%

Manufacture of chemicals and chemical products 1 4.3%

Manufacture of textiles 1 4.3%

Manufacture of rubber and plastic products 3 13%

Manufacture of other transport equipment 1 4.3%

Manufacture of motor vehicles, trailers and
semi-trailers 1 4.3%

Manufacture of chemicals and chemical products 1 4.3%

Manufacture of fabricated metal products 1 4.3%

Other manufacturing 4 17.4%

Total 23 100%

Communication between the branches and their headquarters as well as between
subsidiaries and their parent firms was analyzed to ascertain the frequency of intrafirm
linkages essential for the internal economies discussed in the Literature Review section.
The findings reveal that 40.9% of the branches and/or subsidiaries communicated with
their headquarters daily, and 31.8% of the branches communicated with other branches
daily. This shows the existence of dense intrafirm linkages that are not contained by the
geographical space and physical distance between head offices and branches.

4.2. Linkages, Agglomeration Economies and Clustering
4.2.1. Linkages with the Airport

The linkages between the manufacturing firms and the airport, in part, ascertain the
airport’s significance on the placement and operations of the firms and the potential exis-
tence of urbanization economies. Table 3 shows that over half (56.5%) of the manufacturing
firms used Cape Town International Airport for airfreight purposes.

Table 3. Manufacturing firms that used Cape Town International Airport.

Manufacturing firms Number Percentage

Firms that use the airport 13 56.5%

Firms that do not use the
airport 10 43.5%

Total 23 100%

Figure 4 shows that most firms that used the airport for airfreight purposes were
positioned within a 1–2 km radius of the airport.
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Figure 4. Manufacturing firms that use the airport for airfreight purposes.

Of the firms that used the airport for airfreight purposes, 47.1% specifically used it to
receive raw materials or input to the manufacturing processes, whereas 52.9% specifically
shipped their finished products through the airport.

Building upon this discussion, it was essential to analyze the frequency of the use of
the airport in order to establish the level of the airport’s significance on the operations of the
manufacturing firms. Figure 5 shows that most firms (30.8%) received their raw materials
and/or shipped their products through the airport at least every three months (quarterly),
whereas a lower number of the firms (constituting 15.4%) used the airport daily, weekly,
fortnightly and yearly. A much smaller number of the firms (representing 7.7%) used the
airport once per month. Given that the findings depict that a smaller number of the firms
used the airport daily, weekly and fortnightly, it can be asserted that most manufacturing
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firms did not use Cape Town International Airport regularly. The findings suggest that the
manufacturing firms possibly interacted more regularly with suppliers, distributors and
buyers through other modes of transport.
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Figure 5. Frequency of airport use.

4.2.2. Linkages with Firms around the Airport and Elsewhere

As agglomeration economies depend upon linkages, it was crucial to analyze the
inter- and intraindustry linkages of the manufacturing firms in the vicinity of Cape Town
International Airport. The interaction between firms in the economy reflects a peculiar
relationship involving a balance of competition and cooperation [53]. The findings reveal
that the significant majority (78.3%) of the manufacturing firms located in the vicinity of the
airport had business interactions with other companies that were situated within the study
area, whereas a smaller number of the manufacturing firms (constituting 22.7%) confirmed
that they did not have business interactions with their neighbouring establishments. These
geographically close linkages within the study area show signs of a potential spatial cluster.

Despite the aforesaid dense business linkages within the study area, the findings
reveal that face-to-face engagements were not strictly important in business interactions.
Most firms (57.9%) did not value face-to-face engagements when conducting business with
the neighbouring firms. Fewer than half of the firms relied on face-to-face interactions
with the neighbours. The findings bring into question, at least in part, scholars who
argue that face-to-face interactions are highly critical to the successful coordination of the
economy [54].

The manufacturing firms confirmed that they had business interactions with the
neighbouring firms in the following sectors: manufacturing, transportation, storage and
logistics and wholesale and retail. As shown in Figure 6, more than half (54%) of the
manufacturing firms had business connections with the neighbouring transport, storage
and logistics firms, possibly for transporting the input and/or finished products. The
literature notes a close relationship between the logistics sector and manufacturing, whose
analysis is essential for improving the efficiency of the two sectors [55]. Historically, logistics
activities were associated with manufacturing because logistics demand mainly came from
the firms that needed to store their input and products [56].
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Figure 6. Business linkages of the firms located around Cape Town International Airport.

Approximately 14% of the firms noted that their business interactions were with
the manufacturing firms located in the vicinity of the airport, depicting intraindustry
linkages that could result in localization economies. As discussed in the Literature Review
section, traceable to the seminal work of Marshall [29], localization economies are benefits
that stem from the co-location of companies in the same industry [57]. In this regard,
the business interactions of the manufacturing firms show possibilities of localization
economies stemming from geographically proximate intraindustry linkages.

To elaborate on the findings presented in Figure 7, the intraindustry and interindustry
interactions of the manufacturing firms located on and around Cape Town International
Airport encompassed sales, marketing, procurement, transport and logistics and repairs and
services. As shown in Figure 6, most (56.3%) of the interactions revolved around transport
and logistics activities. Services and repair constituted 12.5% of the business interactions
between the manufacturing firms and other firms in the airport’s environs. Sales, marketing
and procurement each constituted a small percentage (6.3%) of the interactions between
manufacturing firms and neighbouring establishments.
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Figure 7. Nature of business interactions with neighbouring firms.
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Only 17.4% of the manufacturing firms confirmed hiring employees from the sur-
rounding firms, whereas most (82.6%) never hired employees from the neighbouring
establishments. Similarly, 17.4% of the respondents confirmed losing some employees
to their neighbouring counterparts. The findings show that the firms positioned within
the same geographical location or within the same cluster may transfer knowledge, skills
and even personnel from one organization to another. However, as most manufacturing
firms did not hire employees from the neighbouring firms, it can be commented that the
firms around the airport potentially utilized other means of knowledge-sharing instead
of employing personnel from the neighbouring companies. This element is elaborated on
below in the discussion about linkages/business interactions within the study area.

It was also pertinent to analyze the existence of subcontracting to, at least in part,
decipher the extent of interfirm linkages of the manufacturing firms across different geo-
graphical scales. Kawasaki, cited in Kimura [58], defines subcontracting as the contractual
relationship in which one firm conducts commissioned work under the dominant position
of another firm. A popular strategy, subcontracting offers the involved parties benefits
pertaining to cost savings [59]. By nature, subcontracting services between (large and small)
firms enhance interfirm linkages that could contribute to developing industrial clusters or
districts if the linkages occur within the same geographical area. As shown in Table 4, on
the one hand, about 61% of the manufacturing firms subcontracted the services of other
firms; on the other, 52% of the manufacturing firms located in the environs of Cape Town
International Airport subcontracted their services to other companies.

Table 4. Subcontracting of services.

Subcontracting of Services
Yes
Count and %

No
Count and %

Total

Manufacturing firms that use services
of other companies as subcontractors

14
60.9%

9
39.1%

23
100%

Manufacturing firms that subcontract
their services to other companies

12
52.2%

11
47.8%

23
100%

The literature argues that firms in industry agglomerations are inclined to subcon-
tract [58]; hence, it was essential to ascertain the location of the firms that subcontracted
their services to the manufacturing firms on and around the airport and vice versa. Most
subcontracted firms (47.4%) were located elsewhere in the City of Cape Town municipality,
and 21.1% were located within the study area, showing signs of spatial clustering. A small
number (constituting 5.3%) of the subcontracted manufacturing firms were outside South
Africa (Table 5). It is noted that the manufacturing firms located in the environs of Cape
Town International Airport were more related (i.e., from a subcontracting point of view)
to the firms that were located elsewhere in Cape Town and thereby valued geographical
proximity more at a metropolitan scale as opposed to the environs of the airport.

Table 5. Location of the subcontracted firms.

Location Count Percentage

In and around Cape Town 4 21.1%

Elsewhere in Cape Town 9 47.4%

Elsewhere in the Western Cape province 2 10.5%

In other provinces 3 15.8%

Outside South Africa 1 5.3%

Total 19 100%
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As shown in Figure 8, the majority (38.1%) of the firms that subcontracted the services
of the manufacturing firms in the vicinity of Cape Town International Airport were located
elsewhere in the City of Cape Town municipality, and 23.8% of the firms were situated in
other provinces of South Africa. A small number (9.5%) of the firms that subcontracted
the services were located within the study area, whereas 14.3% of the manufacturing
firms that subcontracted the services of the manufacturing firms were located outside
South Africa. Similar to the previous discussion, the findings show the possibility of
subcontracting-related agglomeration at a metropolitan or municipal scale.
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Figure 8. Location of the firms that subcontract the services of the manufacturing firms.

It was also crucial to analyze the backward and forward linkages of the manufacturing
firms. The analysis uncovered that the majority (33.3%) of the manufacturing firms located
in the environs of Cape Town International Airport obtained their inputs predominantly
outside South Africa, 26.2% of the manufacturing firms obtained their inputs from areas
within the City of Cape Town municipal area, 21.4% of the firms obtained their inputs
from other provinces and a smaller number of the firms (constituting 7.1%) obtained their
input from the firms located on and around Cape Town International Airport (Figure 9).
The findings show that geographical proximity is not a determinant, as most of the firms
sourced their inputs from geographically distant locations extending beyond the borders
of South Africa. This could partly explain the linkages between the firms and the airport
while acknowledging that the input or output from other countries may be transported
through road and sea-based modes of transport.

In terms of the destination of the output of the manufacturing firms, the findings
presented in Figure 10 show that most firms (24%) sent their output to other provinces
of South Africa, namely Gauteng and KwaZulu-Natal, and 23% of the firms within the
study area sent their products to other places within the Western Cape province. This
shows that geographical proximity was not a significant factor, as only 11% of the firms
confirmed that their products were delivered within the study area. The foregoing findings
on the source of input and destination of final products, in part, negate the assertion
that, regarding industries that are vertically linked through an input–output structure,
the upstream industry is drawn to areas where there are many downstream firms [29].
Venable’s [29] assertion is based on the influence of demand linkages and cost linkages on
the placement of firms. Unlike in the case of the source of inputs, notably, no manufacturing
firms located in the environs of the airport indicated that they sent their products to other
countries.
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Figure 9. Origin of the inputs used by the manufacturing firms.
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Figure 10. Destination of output.

4.3. Locational Behaviour

As shown in Figure 11, one representative (constituting 4.8%) confirmed that their
firm was established in the study area in the early 1900s before Cape Town International
Airport (formerly called DF Malan) was opened in 1954. It should, however, be noted
that, notwithstanding this response, other studies [38] report that even in 1958 after the
airport’s opening, there was no urban development within the study area. Another firm
(representing 4.8%) confirmed it was established on the premises between 1950 and 1969.
Furthermore, 9.5% of the manufacturing firms were established at their premises between
1970 and 1989. Most of the firms (42.9%) were located at their premises between 1990
and 2009, whereas 38.1% were located there between 2010 and 2021. Providing a partial
explanation of these findings, though not explicitly referring to manufacturing firms,
Mokhele [38] notes that a large part of Airport Industria was developed in 2000, and at
the time, Airport City, which is to the south of the airport, was not yet established. The
findings thereby reveal that manufacturing firms are relatively young regarding the year of
location at the current premises in the vicinity of the airport.

184



Urban Sci. 2023, 7, 35

4.8 4.8

9.5

42.9

38.1

0

5

10

15

20

25

30

35

40

45

50

Prior 1949 1950–1969 1970–1989 1990–2009 2010–current

Pe
rc

en
ta

ge

Figure 11. Years of the establishment of manufacturing firms around Cape Town International
Airport.

More than half (54.5%) of the respondents of the manufacturing firms confirmed that
prior to being located on their current premises, their firms were located elsewhere, whereas
45.5% of the firms reported that they had always been situated in the vicinity of Cape
Town International Airport. It should be noted that among the firms that were previously
located elsewhere, a significant majority (75%) used to be situated in other industrial sites
or business premises within the City of Cape Town municipal area, whereas 25% were
previously located at other premises within the study area, which reflects some stickiness
of the study area and the municipal area. Stickiness is defined as the ability of an area to
attract and, most importantly, retain businesses [31].

Table 6 shows that most manufacturing firms (60%) relocated from the previous
premises because they lacked adequate space to run their business operations efficiently.
For instance, some respondents cited inadequate storage facilities at their previous premises.
Additionally, 10% of the representatives of the manufacturing firms pointed out that they
moved from their previous premises because they had acquired land to build their infras-
tructure. The other 10% of the respondents moved from their previous locations because
they wanted their companies closer to freight distribution companies near the airport.
Another 10% of the firms explicitly noted that they moved to the current sites because they
wanted to be closer to the airport, whereas the remaining 10% of the respondents chose the
current sites because of other reasons.

In addition to the “push” factors from the previous locations above, it was crucial to
investigate the “pull” factors that influenced the placement of the manufacturing firms in
the vicinity of Cape Town International Airport. As shown in Figure 12, the majority (52.6%)
of the manufacturing firms were attracted to their current location by the centrality of the
study area, and 21.1% of the firms explicitly cited the advantages of being located close
to Cape Town International Airport. In addition, 15.8% of the manufacturing firms noted
that the study area was advantageous due to its proximity to significant local, regional and
national road networks. A few (5.3%) of the firms pointed out that the current location
was ideal because they were positioned geographically close to the concentration of freight
distribution companies. In addition, the current premises had adequate space, which was
required for their daily operations. It can be commented that most manufacturing firms
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selected their locations not purely for airport-related reasons but primarily because of the
centrality and accessibility of the study area. There were, however, nuances of preferring to
locate close to airport-related firms.

Table 6. Reasons for relocation.

Reasons for Relocating Count Percentage

Acquired and/or built own premises 1 10%

Close to the airport 1 10%

Lack of space 6 60%

Close to freight companies 1 10%

Other 1 10%

Total 10 100%
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Figure 12. Advantages of the study area.

Although there were benefits that influenced the placement of the manufacturing
firms, it was also crucial to investigate the disadvantages associated with the environs
of Cape Town International Airport. As shown in Figure 13, 36% of the respondents
confirmed that the study area was not ideal, as their firms were negatively impacted by
traffic congestion and high rentals. In addition, 7% of the respondents pointed out that their
firms were adversely affected by the noise from the aircraft landing and taking off. Another
7% highlighted security concerns in the study area. Notably, 14% of the respondents did
not note any disadvantages, reflecting complete satisfaction with the study area.

To analyze the extent of the disadvantages of the study area, it was essential to ascertain
areas the firms would move to in case they had to relocate from their current premises.
Figure 14 shows that the majority (40%) of the firms preferred to relocate to other industrial
sites across the City of Cape Town municipality, and 13.3% of the firms preferred to relocate
to the neighbouring premises in the environs of Cape Town International Airport, i.e.,
they preferred to relocate from their current sites to other sites within the study area. A
significant number (33.3%) of the manufacturing firms were satisfied with their location and
had no intention of relocating, corroborating a high number that did not note disadvantages
in the previous discussion. Meanwhile, 6.7% of the firms preferred to relocate to other
provinces in South Africa, and the remaining 6.7% of the manufacturing firms preferred
to relocate to other countries outside South Africa. The findings, once again, point to the
stickiness of the study area and the metropolitan area wherein the firms preferred to move
to areas within the municipality or not move at all.
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Figure 14. Preferred location if firms were to relocate from their premises.

5. Conclusions

Against the backdrop of the manufacturing-related literature that merely describes
the land-use composition of airports and the environs, this article reports the findings
of a spatial economic analysis of the manufacturing firms positioned near Cape Town
International Airport, South Africa. In light of the intra- and interindustry linkages between
the manufacturing firms and the neighbouring companies within the study area, it can be
concluded that the concentration of manufacturing firms has signs of a spatial cluster. This
cluster predominantly accommodates small firms that do not have multi-office structures
and also young establishments with regard to the year of their placement within the study
area. The airport appears to be part of the glue that binds the cluster, given that most
firms use the airport for airfreight purposes (for transporting input to the manufacturing
processes and/or the firms’ output), albeit the frequency of use varied. Although some
firms may not have direct linkages with the airport, they have linkages with those that
utilize the airport for shipping purposes. Centrality and accessibility of the study area
as well as the concentration of logistics-related firms were found to be the main factors
that influenced the location-choice decisions of the manufacturing firms. The high rate
of business interactions between manufacturing firms and logistics-related firms within
the study area cements the importance of these factors. The study also discovered vital
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signs of the stickiness of the environs of Cape Town International Airport, pertaining to the
attractiveness of the study area and its ability to retain manufacturing firms.

In light of the study’s findings, the municipality and relevant stakeholders are encour-
aged to explore the possibilities of harnessing the clustering of manufacturing firms in
the vicinity of Cape Town International Airport, including supporting and augmenting
the underlying intra- and interindustry linkages. The focus should not only be on the
firms that have direct airfreight-related linkages with the airport but also on the firms that
have indirect linkages with the airport by being associated with the airport-related firms.
This nuanced consideration could, for instance, be used to inform planning guidelines or
planning frameworks for placing manufacturing firms (and firms in associated economic
sectors) in the vicinity of the airport. This approach would ensure that agglomeration
economies are fully realized for the benefit of the firms positioned near the airport and for
the economy of the municipality at large.

To shed further light on the topic, it is recommended that future studies analyze,
among other factors, the institutional arrangements that influence the placement of man-
ufacturing firms in the vicinity of airports. Combined with the findings reported in this
paper, that analysis would provide policymakers with further insight into how to plan for
industrial clusters or industrial districts in the environs of airports.
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Abstract: Urban vacant land availability offers revitalisation opportunities in the form of im-
proving ecological functions. However, less is known about the available planning tools with
which to mobilise this effort. Hence, this systematic review adopts ecological perspectives to
explore planning tools to revitalise urban vacant land. The search strategy employs Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines to track original
research on vacant urban land from selected electronic databases. The search revealed thirty-six
studies focusing on substance-oriented planning tools (indicator systems, Geographic Information
System (GIS), models/simulations, field surveys, and experiments) and process-oriented tools
(questionnaire surveys, the Delphi method, focus groups, and interviews). This review suggests
that future studies adopt hybrid planning tools that combine the essence of substance- and process-
oriented tools. Furthermore, as a framework, it recommends taking a stepwise approach at various
planning stages to revive vacant land. Additional studies from the perspective of growing cities
are necessary to provide insights into urban vacant land revitalisation planning, considering the
competing objectives of economic prosperity and green space preservation.

Keywords: urban vacant land; planning tools; vacant land revitalisation; vacant land planning; urban
green spaces

1. Introduction

As part of the urban fabric, vacant land contains complex social-ecological patches
that host multiple benefits; thus, transforming such land into green spaces could pro-
mote urban greening [1–3]. Several existing policies and programmes concerning vacant
urban land revitalisation should be addressed. First, many municipalities have utilised
city-specific policies and programmes and designated a unit to oversee this process and
foster efficient intergovernmental cooperation [4,5]. A shrinking city’s adaptation strat-
egy must consider its slowing growth rate and shift attention to improving the standard
of living for its populace [6]. Rightsizing can be accomplished, for example, by ensuring
that a city’s planning system is closely aligned with the needs of current and future
communities so as to improve unstable markets and impoverished neighbourhoods [7].
Expanding green spaces in the form of community gardens, urban agriculture, and
greenways is also central to urban greening strategies [8].

Densification has been proposed in Europe, in which most cities face urban sprawl,
to improve the connectivity and accessibility of infrastructure and services. This strategy
can be implemented through brownfield regeneration, urban renewal, vacant land
redevelopment, and building vertical extension [9]. Infill development encourages
mixed-use and social interaction, while preventing future land vacancies from spreading
to the surrounding area [10]. Furthermore, the resulting compact urban fabric promotes
spatial proximity by reducing reliance on transportation and promoting walkability [11].
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Another aspect of vacant land revitalisation policy is encouraging community
involvement in planning and management, particularly in the greening strategy in
residential zones. Municipalities should maintain an extensive database of vacant land,
complete with information about the land’s classification and suitability for various
uses, in order to inform the general public about the prospects for its potential use [12].
They can encourage partnerships with the public and private sectors to contribute to
and fund community projects. In addition, decision-makers and community members
can brainstorm repurpose ideas and discuss the challenges involved in establishing and
managing vacant land [13]. This platform empowers diverse communities, especially
marginalised and impoverished ones. Furthermore, putting vacant land to interim
use offers a platform via which the neighbourhood can co-author social, cultural,
and economic activities on undeveloped land [1,14,15]. Property owners gain several
advantages from the conditional public use of their property, including subsidised
land clean-up, tax exemptions, and lower maintenance costs [16]. Such initiatives may
promote the creation of new green spaces, thereby enhancing residents’ quality of life
and the surrounding area’s aesthetic appeal.

Planning tools help urban practitioners to gauge the landscape capacity of vacant
lands and project their potential to improve urban ecosystem health. However, it is
necessary to distinguish between the types of tools and their application in the plan-
ning processes. Planning tools are classified as substance-oriented, process-oriented,
and hybrid [17]. Substance-oriented planning tools seek to investigate the urban en-
vironment’s conditions and project the effects of spatial development. Geographic
Information System (GIS) and urban models are examples of substance-oriented tools.
Meanwhile, process-oriented tools promote the inclusion of experts and stakeholders in
decision-making. Related dialogues are typically mediated through platforms such as
focus groups and interviews to generate ideas and achieve consensus. Hybrid planning
tools, on the other hand, combine elements of the substance- and process-oriented tools
to build a feasible action plan. Within the context of reviving vacant land, there seems to
be indecisiveness regarding the most appropriate approach. At the same time, previous
studies have attested to the urban vacant land’s potential to provide ecological qualities
similar to those of formal urban green spaces, such as preserving biodiversity [18–22].
Consequently, this unity in terms of promoting urban greening provides an assumption
for the current study, that the planning tools utilised by urban practitioners are similar
within these differing contexts.

A great deal of research has focused on the application of tools in urban green
space planning. For example, the GIS, as a tool, and remote sensing data have been
widely used to map urban green spaces [23–25], detect green cover change [26–29],
and map urban green space vegetation [30,31]. These urban greening studies mainly
discussed the use of planning tools in managing formal green spaces, or green areas
formally maintained by municipalities or other governing bodies. However, systematic
reviews of planning tools to determine the ecological potential of vacant lands have
been scarce. These include assessing the land conditions, exploring the land’s ecological
potential, and evaluating the overall performance of restored sites. Identifying the best
planning tools with which to revive vacant land is crucial to attaining the benefits of
the conservation and rehabilitation of these areas.

A recent review by Kim et al. [13] synthesised evidence of vacant land revitalisation
through community engagement in shrinking cities. The study offered vital insights into
several approaches to addressing land vacancy; however, the potential of other planning
tools has yet to be systematically reviewed. This study seeks to address this gap. The
method used for this study involves gathering relevant studies on a specific topic that
fulfil the eligibility criteria to answer preformulated research questions [32]. In this
review, the central task involved exploring constructive approaches to advocating for
vacant land revitalisation from ecological perspectives. The focus was on planning tools
that facilitate assessment, decision-making, and monitoring. The current study aims to:
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(1) explore the present status of studies on planning tools to revive urban vacant land
from ecological perspectives, and (2) develop a stepwise framework to revitalise vacant
land.

2. Materials and Methods

2.1. Eligibility Criteria

This systematic review focuses on planning tools with which to revive urban
vacant land from ecological perspectives. It defines urban vacant land as undeveloped
or developed land that may host natural or planted vegetation, structures, or remnants
of previous use. The authors’ decision to focus on ecological approaches to reviving
urban vacant land does not in any way disregard the equal importance of the economic
and social spectrums. Rather, the goal is to seek opportunities to increase a city’s
resilience in the face of climate change through nature-based solutions. Enhancing
the ecological values of vacant land creates a solid foundation for increasing urban
resilience, securing cities from known and unprecedented climate change threats, and
thus, promoting economic and social prosperity. This review also covered studies
discussing general revitalisation with multiple planning objectives (environmental,
economic, and social), as well as those that were without specific goals but did employ
planning tools taken from ecological approaches.

2.2. Search Strategy and Keywords

The search strategy employed the ‘Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA)’ guidelines by focusing on electronic databases,
including Scopus and Science Direct (Figure 1). In August 2021, a systematic literature
search was conducted to identify relevant studies according to the specified eligibil-
ity criteria. Keywords were utilised to represent urban vacant land (‘vacant land’,
‘urban vacant land’, ‘urban vacant lot’), revitalisation efforts (‘revitalisation’, ‘redevel-
opment’, ‘greening’), and ecological-themed phrases (‘wildlife’, ‘urban wildlife’, ‘trees’,
‘vegetation’, ‘greening’, ‘soil’, ‘water’, ‘air’, ‘urban biodiversity’, ‘biodiversity’, ‘green
corridor’, ‘blue corridor’, ‘green infrastructure’). Relevant studies were also retrieved
using other methods, such as snowballing.

2.3. Study Selection Process

The initial database search identified 50 studies, which were further filtered to
include only original research articles written in English and published between 2011
and 2021. This date range was selected because a previous general literature search
on urban vacant land revealed that revitalisation efforts had gained traction during
these years. After further screening, 12 studies from the database search and 24 studies
obtained via other methods were selected for this review.

2.4. Data Extraction

Table 1 lists 36 studies utilising planning tools in different planning stages, includ-
ing information on the author/s and study context (country).
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Table 1. Selected studies on planning tools for vacant land revitalisation.

Planning Tools to Revitalise Urban Vacant Land
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[38] USA •
[39] Ecuador •
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[40] USA • •
[41] USA •
[42] Canada •
[43] Canada •
[44] USA • •

[45] * USA • • • •
[46] USA • •
[47] Brazil • •

[48] * Canada • • •
[49] China •
[50] USA • •
[10] USA • • •
[51] USA •
[52] Germany • •

[53] * Romania • • •
[54] USA • •
[55] USA •
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[57] USA •
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[59] USA •
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Total 19 13 11 9 3 3 1 1 4

* Hybrid planning tools.
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Figure 1. Flow chart of the systematic review process based on PRISMA guidelines.

3. Results and Discussion

3.1. Characteristics of the Studies

This review encompasses 36 studies discussing vacant land revitalisation planning
tools. These studies covered planning tools that can be further classified as substance- and
process-oriented tools (Figure 2). Substance-oriented planning tools are indicator systems,
field surveys, GIS, models/simulations, and experiments. Majority of the studies utilised
GIS (n = 19), followed by models/simulations (n = 13), indicator systems (n = 11), field
surveys (n = 9), and experiments (n =3). Process-oriented planning tools include experts
and community involvement using focus groups, the Delphi method, interviews, and
questionnaire surveys. Two studies employed process-oriented tools with the community
and expert involvement, and five used hybrid planning tools, combining the substance-
and process-oriented tools.

3.2. Study Settings

Most of the studies were conducted in North America, with the majority originating
from the United States (n = 26), and three were from Canada. The remaining studies were
conducted in South America (n = 2), Europe (n = 4), and Asia (n = 1), in Shaanxi, China.
Figure 3 represents the geographical distribution of the studies selected for this review.
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Figure 2. Planning tools to manage urban vacant land revitalisation planning.

3.3. Planning Tools to Revive Urban Vacant Land

The first step in understanding the spatial distribution and site characteristics in-
volved in urban planning is mapping and classifying land. Urban mapping creates spatial
data by examining the processes that influence how a city is seen, imagined, and lived
in [65]. Mapping is also necessary for researchers and professionals working in the built
environment to identify urban transformation capacities. Urban practitioners utilise GIS
and remote sensing data to streamline the mapping process and enable a more thorough
examination of the area in question. In this regard, several studies have highlighted the
use of GIS applications in mapping and assessing vacant land. Kremer et al. [33] used
this approach in a land cover classification study to identify vacant parcels’ social and
ecological characteristics in New York City. Similarly, McPhearson et al. [2] developed
an assessment tool to capture vacant parcel heterogeneity. This tool identifies priority
areas for social-ecological transformation by facilitating the quantification of ecological
and social variables. Additionally, aerial photographs allow for analysing urban vacant
land’s structure, function, and economic benefits, as Kim et al. [19] demonstrate. These
studies show the importance of mapping as a first step towards revitalising vacant land by
identifying and classifying the social and ecological characteristics of vacant parcels.

Despite the availability of remotely sensed data to aid in land mapping and preliminary
assessment, conducting an inventory of the actual urban vacant land is still necessary to
allow researchers to identify site qualities. To accurately capture the actual conditions of
vacant parcels, field observation is typically required when assessing site characteristics.
Researchers’ analysis of the results also enables them to determine how land characteristics,
neighbourhood characteristics, and land cover relate to one another [33]. Additionally,
it is advantageous to involve communities in this process because they may have useful
local knowledge that the researchers are unaware of. Zefferman et al. [37] used a case
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study to identify potential vacant land for biodiversity conservation and conducted a
field survey with citizen scientists to observe the existing flora and fauna. Similarly,
Drake et al. [35] involved the local community in conducting vacant land inventories using
smartphones; however, a lack of access to cloud-based and desktop GIS applications can be
a limitation. Nevertheless, citizen involvement represents an affordable means of primary
data collection. Community involvement can also spur further engagement and foster
community empowerment in the form of neighbourhood improvement decision-making.

 

Figure 3. Geographical distribution of the selected studies on planning tools to revive urban vacant
land.

A typology of vacant land can depict patterns and ecological characteristics that help
identify potential issues and select the best kind of greening strategy. Desktop studies
employing GIS, satellite, or aerial imagery, as well as field surveys, can all be used to
establish the land’s typology. Table 2 lists several studies that create various land vacancy
types using these methods and tools. Kim et al.’s [12] comprehensive examination of
urban vacant land used field observations and aerial photographs to construct a typol-
ogy based on physical, biological, and social characteristics. Alternatively, Maldonado
López et al. [39] developed vacant land typologies based on literature reviews, expert
interviews, and an online survey. Urban vacant land’s value and potential benefits can be
determined by classifying the land and identifying its economic, ecological, sociocultural,
and policy components [39]. Thus, determining the types of vacant land that are suitable
for restoration is crucial and can help guide regeneration planning.

Goal setting for the revitalisation effort takes centre stage in Phase 2 of the planning
process. Indicator systems, GIS, models/simulations, and experiments are all examples of
decision-support systems and analytical planning tools that can be used to envision poten-
tial futures for redeveloping vacant land. Through its many spatial analysis tools, GIS is a
powerful resource for identifying the areas with the greatest potential for urban greening.
McClintock et al. [34] utilised remotely sensed data to map areas with potential for urban
agriculture. Using hotspot analysis in GIS, Smith et al. [51] mapped potential greening
areas by focusing on privately owned land lacking buildings and impervious surfaces.
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In addition, the spatial analysis tools available in GIS can be used to assess the potential
to revive vacant land. Based on the generated suitability map, vacant land reclamation
strategies may be suggested, along with functions and activities that improve the city’s
ecological or social health. With a focus on privately owned land that is devoid of buildings
and impervious surfaces, Pearsall [36] discovered the potential of green conversions of
vacant parcels to reduce urban heating inequities. This was accomplished by examining
socio-spatial patterns using land surface temperature (LST) and the normalised difference
vegetation index (NDVI). The Python script in GIS was developed and implemented by
Newman et al. [38] to prioritise vacant lands requiring immediate intervention, particularly
in cities that are shrinking and experiencing land inactivity. The tool could support a smart
decline policy that prioritises citizens’ health and well-being by improving the quality and
accessibility of green spaces. Furthermore, it is crucial to take into account how long urban
land has been vacant, as this will likely have a more significant impact on a city than the
overall number of vacant properties [38].

Table 2. Vacant land typologies with the intended purposes.

Author Purpose Typology

[33] Actual uses of vacant lots

Unused land, private house, commercial/industrial,
community garden, park, tree cover in residential
streets, sport fields, road, roadside pavement or

sidewalk, junk yard, parking lot, non-commercial
parking, other.

[2] Land cover type Fine vegetation, coarse vegetation, paved surface,
building cover, water.

[35] Land cover type

Parcels with structure—vacant building, vacant land,
occupied building.

Parcels without structure—parking lot, open space
(park, garden, or cemetery), utility or rail, lot.

[12] Land cover type
Post-industrial sites, unattended sites with

vegetation, derelict sites, natural sites,
transportation-related sites.

[39]
Potential use in economic,

ecological, sociocultural, and
policy respects

Abandoned land, undeveloped land, post-industrial
land, land held for speculation, derelict land.

In addition, urban professionals can use a measurement technique called an indicator
or index system, which establishes parameters for data collection. The tool is useful
because it would be impractical to list all physical, environmental, social, and economic
constraints and opportunities within the study areas [66]. Examples of indicator systems
utilised to assess vacant land in the studies reviewed here are shown in Table 3. In a
deindustrialised urban South American context, Sanches and Pellegrino [47] established
criteria and indicators with which to assess the greening potential of derelict and vacant
urban land by considering environmental, social, and economic factors. This analysis
provided greening potential scores for vacant parcels in São Bernardo do Campo, Brazil,
and indicated their use (social, environmental, or socioenvironmental) to prioritise vacant
land greening. Within the context of Ploieşti, a sprawling European city, Gavrilidis et al. [53]
developed criteria with which to assess vacant land’s suitability for new urban green
spaces, and thus introduce an urban sprawl control framework. The process concluded
with identifying the nearest available vacant land in the selected urban functional zone.
Morckel [50], on the other hand, conducted a suitability analysis based on criteria that were
used as variables in selecting and prioritising vacant land naturalisation in a shrinking city.
As demonstrated by these studies, the establishment of indicator systems enables suitability
analysis facilitated by GIS to prioritise vacant parcels’ revitalisation along ecological and
social dimensions. An indicator system also envisions researchers’ and urban planners’
agenda and underlying objectives in decision-making and facilitates knowledge transfer
between experts and nonexperts [67].
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Table 3. Indicator systems to assess vacant land revitalisation.

Author Objective Criteria/Indicators

[47]
Identifying the greening
potential of derelict and

vacant lands in urban areas.

Ecology—habitat diversity, impact on the
surroundings, connectivity with other green spaces,

priority for ecological restoration, viability for
ecological restoration.

Stormwater—stormwater retention and treatment
(volume and quality).

Community—mobility, pedestrian pathway and
cycle routes, accessibility, deficit in terms of green
spaces, potential for use by the community, social

inclusion, and cohesion.

[45] Community garden site
suitability index.

Adjacent water sources, solar access, size, vehicular
access, surface and vegetation, land-use conflicts.

[50]

Using suitability analysis to
select and prioritise

naturalisation efforts in
legacy cities.

Contiguous vacant land, prospective vacant land,
ownership, green land use, parks, green buffer,

industrial land use, water features, property values,
population change.

[53]

The framework assesses
which model of UGS is best

for planning based
on available vacant lands in a
city’s urban functional zone.

Management cost, ease of construction, acceptance,
efficiency in combating climate change, air quality

improvement efficiency, income generation,
biodiversity benefits and conservation, social
network simulation, specificity (dependent on

natural characteristics).

[10]

Socioenvironmental factors
via which to determine

development potential and
ecological values of

vacant land.

Population, soil, property value, land cover, land
use, Federal Emergency Management Agency

(FEMA) flood plains, hurricane risk zones,
conservation area, proximity to amenities.

[42]
Site suitability index for

determining the temporary
reuse of vacant land.

Neighbourhood quality, development potential,
visual quality, compatibility, transportation,

vulnerable populations.

[60–63]

Assess vacant land
management in response to a
vacant parcel reuse program

(condition–care scale).

Mismanaged, unmanaged, periodically managed,
regularly managed, small-scale gardens and other

cues to care, moderate-scale gardens and other cues
to care, extensive gardens and other cues to care.

In some cases, citizen involvement can become a crucial aspect of reviving vacant
land. Kirnbauer and Baetz [42] created a prototype of a community-based decision-support
tool with which to assess the suitability of reusing vacant land. It helps citizens identify,
inventory, and evaluate site suitability regarding the temporary use of vacant land. In a
further extension of the same decision-support tool, the authors integrated the additional
capability to produce design drawings for the vacant land reuse strategy and perform
lifecycle cost analysis [43]. The tool highlights the potential to develop vacant urban land
and allows for exploring trade-offs between various design alternatives. The site suitability
criteria used in evaluating potential vacant sites for community gardens were developed
by Eanes and Ventura [45], who incorporated input from experts and stakeholders. The
site suitability evaluation process has three steps: (1) an analysis of previous inventories
of vacant land, (2) an examination of community gardens already in place, and (3) ob-
taining input from experts and gardeners. Therefore, it is advantageous to involve the
local community, as they have a deep understanding of the area, which is essential for
urban practitioners and experts. Furthermore, this involvement could also promote social
inclusion in place regeneration.

Planning models approximate city systems, which are represented in the form of
logical and mathematical notation to enable scientific predictions [68]. These models may
be quantitative or qualitative representations of phenomena, systems, or issues found
in the real world [41]. Software for simulation and modelling, which integrates various
environmental parameters, makes it easier to calculate projected land transformation
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during the decision-making process. It helps to model ecological processes on vacant land,
such as the cooling effect, create networks of green spaces, and apply connectivity metrics
or least-cost methods. The use of simulations in urban green space studies is similar to its
use in previous studies that have investigated the effects of urban green space vegetation
on cooling benefits [69], as well as the adsorption capabilities of atmospheric particulate
matter [70].

Smart decline strategies primarily aim to manage declining neighbourhoods with
limited resource availability. Land parcel demolition can be adopted to guide the de-
fragmentation of urban green spaces. Frazier and Bagchi-Sen [46] mapped targeted land
demolition using connectivity metrics to defragment urban green spaces. On the other
hand, Johnson et al. [41] introduced a municipal shrinkage planning model to generate
development strategies that jointly optimise multiple objectives associated with residential
satisfaction and scale economies in terms of development and equity. One essential con-
sideration when strategising about vacant land revitalisation is addressing the multiple
objectives of urban planners. Planning models can facilitate complex decision-making
involving competing objectives. Jacobs et al. [40] developed MURL-CLE (Maximizing
Utility for the Reuse of Land), an open-source model in a web-based software platform,
for repurposing vacant land. Additionally, a GIS-based decision-support tool provides
a policy-oriented framework and methodology with which to balance competing vacant
land planning objectives. Pearsall et al. [44] used a GIS-based multi-objective land alloca-
tion (MOLA) tool within a policy-oriented framework to balance competing green space,
commercial, and residential planning objectives.

Planning models have also been used to simulate vacant land’s potential as urban
green corridors. Two studies included in this review integrated modelling software and
GIS for this purpose. Newman et al. [10] proposed structural connections between vacant
lands with low development potential and high ecological prospects, which were selected
by applying a raster-based suitability analysis process in GIS. These connections were
mapped using the least-cost path model in the Linkage Mapper software to link habitat
patches, wildlife conservation areas, wetlands, riparian corridors, and small-scale green
spaces. Zhang et al. [54] introduced a two-stage connectivity modelling process, assessing
landscape connectivity patterns using the FRAGSTATS software programme and identify-
ing priority locations for green corridors on vacant lands using the least-cost path approach.
Next, Kelleher et al. [55] developed an infiltration–excess model to assess the cumulative
potential of vacant lands for use in stormwater management. Additionally, Koch et al. [52]
integrated the application of modelling, visualisation techniques, and socioeconomic data
to assess the projection of cool and compact cities. Notably, these studies were conducted
in cities with prevalent land vacancies due to urban shrinkage, thus offering opportuni-
ties to defragment urban green spaces by integrating vacant land areas of ecological and
hydrological significance.

Photo-elicitation simulates the evocation or anticipation of a simulated future, simpli-
fying interactions between decision-makers and stakeholders [58]. Using this approach,
Costa et al. [58] sought community input on interim planning for vacant land. In their study
of an interim strategy, Todd et al. [48] introduced three stages of design guidelines for a
strategy: predesign considerations, case study site selection, and guideline application. The
goals of the guidelines were to communicate the design intent to the necessary stakeholders
and convert contaminated vacant lands into public green space. This finding is aligned with
other research that used comparable methods to analyse the public’s acceptance of wilder-
ness in urban green spaces [71], as well as representing an instrument that can be used in a
landscape-based research design phytoremediation strategy [72]. Urban practitioners can
also encourage experts and the community to participate in decision-making to reach an
agreement on development objectives that is consistent with the decision-makers’ initial
values. Participatory workshops were introduced by Lindquist and Campbell-Arvai [59] to
design and test Land.Info, a decision-support system that is used in redesigning vacant
land and based on video games. This simulation tool identifies goals that are pertinent to
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the community and associated landscape characteristics, such as stormwater management
and sociocultural advantages. This method demonstrates the benefits of the co-design
process and its outcomes, with participants valuing the chance to observe how design goals
shifted as they manipulated the virtual environment.

In addition to the decision-support system, experimental studies are essential in deter-
mining how vacant land can enhance ecological function. Recent studies have uncovered
three experimental studies that highlight ecological restoration efforts on vacant land, with
two concentrating on soil rehabilitation techniques. These include mulching methods,
straw blankets, bark plots, wood shavings [55], and phyto-management using biofuel crops
and bio-stabilised material [56]. Anderson and Minor [57] also investigated four methods
via which to increase native plant diversity in vacant lands: seed bombing, broadcast
seeding, planting plugs, and intensive gardening. These three studies provide essential
evidence for practical, low-cost strategies to restore degraded urban soil and increase the
prevalence of native vegetation.

The third planning stage emphasises the monitoring and ongoing evaluation of the
effort to revitalise vacant land. Strategies for greening vacant land can be assessed by
means of an indicator system. Simultaneously, a survey can help evaluate the success
of the strategies, particularly those that involve the local community. Chicago’s Large
Lot Programme is a community-based vacant land revitalisation initiative, and four case
studies have shown how this programme uses a condition–care index to track and evaluate
landscape change over time [60–62,64]. The programme enables locals to buy nearby vacant
land and carry out activities such as cleaning up the blighted area and adding features that
enhance its aesthetic value. Based on the same programme, Jeong et al. [63] examined the
voluntary leisure activities of locals who planted trees in their vacant lots, highlighting
the potential for citizen-owned vacant land to revitalise urban neighbourhoods. This
evidence suggests that the programme’s ownership being transferred to residents near
vacant land improved the state and maintenance of the parcels. In addition, it may be
possible to anticipate the community’s land use and recreation preferences by observing
their routines. A similar programme has been introduced in Detroit to mobilise residents
to eradicate blight and improve the appearance of vacant lots [73]. This programme, Clean
and Green, is a citywide goal to improve municipal services and residents’ quality of
life by reducing maintenance costs [60]. A more equitable and fruitful co-design process
between experts and citizens can be fostered through community involvement, resulting in
landscape designs that are both user-centric and sustainable [59]. This opportunity allows
them to explore their ideas and visions, which improves the quality of decision-making.

3.4. Framework to Revitalise Urban Vacant Land: A Stepwise Approach

Figure 4 depicts a framework for urban vacant land revitalisation from an ecological
standpoint. It emphasises a step-by-step approach to the phases and examples of tools
to help in the planning process: Phase I (mapping and classification), Phase II (decision-
making), and Phase III (monitoring and maintenance). Several factors should be taken
into account as the best practices for managing vacant land evolve. This requires sharing
accurate geospatial data through an open-access system [74]. It is essential to maintain an
accurate database of a city’s vacant land distribution to track the quantity and quality of
and potential for growth in these areas. These steps involve key planners and development
stakeholders in decision-making, making site suitability assessments easier [58]. Local
governments that are interested in implementing or expanding their GIS and remote
sensing data capacity should be prepared for a complex process, as these technologies
demand substantial data-processing capabilities and trained specialists to manage the
associated data.
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Figure 4. Framework for urban vacant land revitalisation: a stepwise approach.

Urban planners may benefit from simulations and models that reflect real-world
phenomena, helping them make better decisions and account for all the factors that matter.
Time-series aerial and street-level imagery is a more time- and cost-effective alternative
to field observation for tracking the greening of vacant land. During this stage, it is also
important to perform fine-scale analyses of landscape change in order to facilitate ongoing
monitoring. Along with a random selection of lots, a concurrent large-scale assessment is
also necessary to ensure a more effective process [60].

Notably, majority of the studies examined in this review are concentrated in the United
States, primarily in declining cities, while those from Europe and South America offered
viewpoints from shrinking and sprawling cities. Thus, there may be a contextual constraint
due to the emphasis on shrinking and sprawling cities, in which the situation in growing
cities may be disregarded. Although this analysis focuses on vacant land planning in
all types of cities, perspectives on growing cities are relevant because they may reveal
problems that are not present in more established, declining, or expanding cities.

3.5. Future Research

We offer three recommendations based on the findings of this systematic review. First,
reviving urban vacant land necessitates adopting a holistic approach to deliver optimal
outcomes. As suggested in this review, a stepwise approach that aims to provide a general
idea of the planning processes, with recommendations of the tools or methods to be used
for each task, may be the most appropriate. The selection of tools will also depend on the
planning objectives, data availability, and data acquisition feasibility. It is imperative to
consider the data-creation and monitoring process to ensure that local governments with
low levels of resources will not find this process challenging to implement [51,74].

Second, the current study recommends utilising hybrid planning tools to revive
vacant land, which supports an interactive process that ensures optimal output from
the communicative and analytical aspects of planning [75]. Clarifying the guidelines
for conducting productive, interactive sessions with stakeholders can also help translate
project aims into usable workflows [76]. For example, visualisations in manual or digital
illustrations can play an important role in communicating perceptions and design intentions
between planning professionals and the participating communities [77]. Furthermore, clear
ownership, resource allocation for maintenance, competency, and access to tools and
technology are all critical components of an organisation’s readiness for such efforts [78].

Third, future research must focus on vacant land revitalisation efforts from a growing
city perspective. In growing cities, especially in Asia and Africa, land utilisation decisions
for urban development demand careful consideration for sustainable land use. Comparing
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the various approaches to valorising vacant land in this context will provide a different
point of view, and thus help to guide other cities in managing vacant land resources.

4. Conclusions

The present study synthesised the existing literature on planning tools to revive urban
vacant land from ecological perspectives. The review characterised these tools as substance-
oriented, process-oriented, and hybrid. These tools manage the planning process, including
identifying land characteristics and land assessment, simulating analysis, and monitoring
the fulfilment of the overall goals. Urban practitioners can optimise the available tools
and resources to plan and monitor vacant land, and thus encourage better-informed
decisions and successful vacant land revitalisation. While this review focused on planning
tools that emphasise the ecological improvement of vacant land, the benefits/potential
outcomes along the economic and social dimensions can be observed in most of these
studies’ findings. These include the potential for the green conversion of vacant lands to
mitigate urban heating, which causes thermal discomfort among vulnerable populations.
Furthermore, turning vacant parcels into community gardens for urban agriculture will
address food-deficit issues and promote social inclusion by encouraging local community
involvement. From a shrinking city’s perspective, this move will improve the quality
of life of the urban inhabitants, attract new investments, and ultimately, encourage the
repopulation of declining cities. On the other hand, regenerating urban voids in growing
and sprawling cities through urban greening will increase the likelihood of new green
space availability and accessibility to urban inhabitants. In addition, it ensures that efficient
infrastructure and amenities are made accessible to the community.
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Abstract: A sport is a specific human activity with deep cultural and social meanings
that involves cooperation and competitiveness according to well-established rules. One
of the most representative sports at the local and global levels is football thanks to the
large number of people and resources involved in supporting it. The aim of the study is
to explore the connection between communities and football stadiums at a spatial level
(development region, county and cities). From a methodological point of view, multicriteria
analysis (eight criteria, four for the population and four for football stadiums) was utilized
to determine and define the various relationships between the population and football
stadiums. The obtained results highlighted, at the spatial level, the existence of some non-
correlations between the population and football stadiums. Thus, the existence of strong
relationships at the level of development regions (75%), followed by those established at
the level of cities (24.1) and counties (2.4), were identified. The strongest relationships were
established in the Northwest, Central and South development regions; in Bihor County
and in cities like Bucharest, Bras, ov, Constanta and Ias, i.

Keywords: football stadium; spatial analysis; sport; population; Romania

1. Introduction

Man is a biological being endowed with intelligence and competitive spirit. Intelli-
gence is an attribute that has developed over time under the pressures and restrictions
imposed by the characteristics of the natural environment, in which it has evolved as an
integral part of it. The first obstacles that man had to overcome, with the help of intelli-
gence and endosomatic (at first) and exosmotic (later) means, were those of securing his
primary needs (food, shelter, rest, security, etc.). Once overcome, other needs appeared,
including those of belonging, recognition, respect, etc. [1,2]. Their satisfaction imposed,
on man and human collectivities, a balance between cooperation and competitiveness,
thus shaping the social side of humanity. History has shown us that the lack of balance
between cooperation and competitiveness always led to the emergence and manifestation
of unfortunate phenomena and struggles both between individuals and between human
groups. So, the entire history of humanity is a history of creativity (the cooperative side)
and inter-human disputes (the competitive side). This aspect was also well known by
the scholars and elites of the great Greek and Roman civilizations [3]. Thus, it is not by
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chance that the stadiums from this period acted as sports sanctuaries, reflecting the balance
between cooperation and competitiveness. Cooperation was reflected in the construction
of stadiums through the participation of the whole community, while competitiveness was
found in sports competitions, where cities and different human communities faced each
other through the participants in sports games.

Stadiums are evidence of the creation and mastery of human collectives. They date
back to the period of Ancient Greece as structures specially designed to hold sports compe-
titions [3]. Over time, they have undergone minor conceptual and structural mutations,
while significant changes can be noted in terms of the construction techniques, materials
and symbolism used [4].

Stadiums are spaces with architectural–cultural value and significant political, cultural
and sporting dimensions that play a crucial influence in the structuring and systematization
of cities, sites and urban landscapes [5–7]. The integration of football stadiums into urban
environments highlights their role as key elements in urban planning, contributing not only
to the cultural and social fabric of cities but also to their architectural identity and spatial
organization. These structures function as focal points in urban landscapes, influencing the
distribution of infrastructure and services, shaping community interactions and stimulating
economic activities. Furthermore, football stadiums often become symbols of civic pride
and local identity, representing a city’s ability to host major events and promoting urban
regeneration by attracting investment and improving local amenities [8,9]. Conservation
(with an emphasis on buildings, terrain and landscape) is a great challenge considering
the dynamic comfort and security needs of spectators and athletes [6,10]. Building new
stadiums is a real challenge for local communities, given the high costs of construction and
maintenance, with significant implications for the spatially sustainable development of a
human community. Now, more than ever, against the backdrop of increasing pressure on
exhaustible resources, sustainable development through rational management between
current needs and the need to conserve resources is emerging as a desideratum worthy of
consideration, including in the construction of football stadiums.

In this context, this study aims to spatially analyze (at the level of the development
region, county and cities) the relations between the population and football stadiums
in Romania.

The research hypotheses focused on the following facts:

• The distribution of the population has a direct influence on the distribution of stadiums
at a spatial level, in the sense that development regions, counties and cities with many
inhabitants can better support the existence of stadiums due to the larger number of
potential spectators.

• The characteristics of the population (age, gender and number of employees) are
influencing factors in the spatial distribution of football stadiums, so that in developing
regions, counties and cities with a young, active male population and with a larger
number of employees, the population is more likely to spend time in football stadiums,
thus better supporting their existence.

The research questions are as follows: Are there relationships between the population
and football stadiums in Romania? If so, what kind of relations exist between the population
and football stadiums in Romania? What are the levels of spatial approach at which these
relationships are established?

The importance and relevance of this approach emerges from the significance of the
stadiums for the local communities, from the architectural style adopted, the uniqueness
and singularity of the buildings, the locations of the stadiums within the localities, the
events with emotional charge generated by the performance of new sporting actions for
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the local communities that hosted them, whether they will still host them, etc. Thus, the
stadiums represent an expression of the evolution of sports and their role in Romanian
society over time. Establishing the relationship between the population and football
stadiums is important for understanding the impact these structures have on the local
economy, social cohesion and urban development. Thus, by attracting spectators and major
events, football stadiums stimulate the economy while also contributing to strengthening
the community identity and improving urban infrastructure. At the same time, this research
provides insights into how the spatial distribution of football stadiums aligns with the
dynamics of urban development, offering practical implications for improving urban
planning strategies in Romania.

Literature Review

A sport is the expression of the spatio-temporal manifestation of human cooperation
and competitiveness; at the same time, it can represent an element of identity for both the
individual and the human community of which he/she is a part [11,12]. Through its ability
to bring people together in shared experiences, sports serve as a platform for strengthening
social cohesion and reinforcing cultural values, thereby contributing to the strengthening
of the collective identity of communities in diverse spatial and temporal contexts [13,14].

Sports are part of our social and cultural fabric, with a social and commercial power
that makes them a powerful force globally [15]. However, in the literature, with some ex-
ceptions, there has been a neglect of sport research, ignoring one of the central components
of popular culture around the world [16]. However, the studies conducted attempted to
answer a number of research questions, among which some stand out. The position of
sports in a society seeks to answer a number of questions: Is a sport an end in itself? What
is the essence of sports? Is playing an essential element in sports? Are sports a necessity or
a luxury? What impact does politics have on sports [17]?

In sports, soccer is the most popular sport in the world [18–21], being easy to play
and practiced in almost any circumstance. It is perceived differently from one actor (fan,
player and referee) to another depending on their experiences [22]. Scientists perceive
football according to the field they come from. Most of the specialized literature that we
know deals with the technological aspect of football. All the studies that offer training
go in this direction, with football being seen almost entirely as the technical and tactical
abilities of an individual player and strategic cooperation skills within a team [22]. Frank
and Steets (2010) talk, in their book, about the connection between the environment created
in a stadium at a football match and about the masculine identity that the players of this
game have [23]. In the last decades, with the increase in the number of practitioners in
different sports branches, we can discuss the progressive replacement of religion with
sports and how it has an immense power to exercise passion, to offer an emotional escape
and to bind fraternal friendships. Sports have become an inevitable reality that connects
the public environment with intimate experiences, giving the opportunity to research and
understand all their dimensions. Thus, the evolution of modern sports in Europe and their
links with politics, class and gender can be clearly observed [24].

Exploring the vast world of sports, we find numerous studies and research that say that
sports have been imitated and assimilated, becoming symbols of national and cosmopolitan
identities. Also, this field has become extremely important at the international level, having
a primary role in shaping the post-millennial global culture [25–27].

Many of the published studies talk about the athlete’s identity, which is associated
with the sport he/she practices. Many times, sports lead to conflicts in the community, to
heated discussions and, often, to deep disappointments [28]. In Romania, the most popular
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sport is football, and it is governed by the FRF (Romanian Football Federation). In 2020,
Romania had over 700 thousand football players, of which 300 thousand were registered
and constant participants in a football competition. Of these, approx. 126 thousand
participate in competitions organized under the auspices of the FRF, and over 171 thousand
participate in grassroots competitions, i.e., amateur football. Also, in 2020, we had over
2500 senior and junior girls. A study from 2022 confirms the fact that Romania had, in that
year, 75 Romanian footballers registered with clubs abroad [29].

In recent years, the interest in football in Romania has grown, addressing complex and
complete topics such as the psychology of football, the anatomy of football, the sociology
of football and topics related to injury prevention, recovery after injuries and problems
related to recovery after treatment effort [30–32].

Also, an analysis of the specialized literature highlighted the roles of sports and
sports infrastructure in urban development and regeneration [33–36]. In this context,
stadiums can be seen as multifunctional entities, with multiple possibilities of use, being
able to host specific sports activities, act as conference centers, provide accommodations
and catering structures, shops, etc. [37–40]. Due to having multiple purposes (sporting,
cultural, commercial, etc.), special attention has been paid to the reconstruction of these
emblematic elements for the local community, being an integral part of urban renewal
and regeneration [37,41–43]. Considering their relatively accessible locations, most of the
stadiums represent a motivational factor of prime importance for tourism, with roles and
functions in diversifying the local offerings, extending the length of stay, the economic
efficiency of tourism, etc. [44–46].

In this context, although there are numerous studies and research that have high-
lighted the existing relationships between sports and populations [47–49], specifically
between the population and football [50,51], there are no studies that highlight the links
between the population and football stadiums viewed from the perspective of the popula-
tion’s capacity to support these very expensive infrastructure elements. The methodology
used in this study can also be used in other geographical regions with similar characteristics
to Romania in order to design and build sports infrastructure, especially football stadiums,
in close connection with the population and its defining characteristics.

2. Materials and Methods

The exploration of the spatial relationships between the population (4 variables) and
the football stadiums (4 variables) at the spatial level (development region, county and
city) involved the use of the multicriteria analysis method [52,53]. The limited number
of variables for the analyzed aspects is a weak point of the study, but the need to cover
the entire studied area, which is structured from 8 development regions, 42 counties
and 66 cities where the football stadiums are located, was taken into account. Thus, in
the present case, establishing and knowing the relationship between the population and
football stadiums requires the use of four defining variables for the population (X1. size
of the population; X2. gender of the population; X3. age of the population; X4. average
number of employees), respectively, for football stadiums (Y1. number of football stadiums;
Y2. capacity; Y3. UEFA category; Y4. age) (Table 1). Obtaining the aggregate values for
the population and football stadiums was achieved by using the min–max normalization
method [54–57].
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Table 1. Sets of variables and types of data established for study analysis.

Criteria Variables Sub-Variables Type of Data

X. Population X1. Size of population Total number of population members Quantitative
X2. Gender Number of males in population Quantitative

Number of females in population Quantitative
X3. Population age Number of population members aged 0–14 Quantitative

Table 1. Cont.

Criteria Variables Sub-Variables Type of Data

Number of population members aged 15–64 Quantitative
Number of population members aged over 65 Quantitative

X4. Average number of
employees Average number of employees Quantitative

Y. Football stadiums Y1. Number of stadiums Number of stadiums Quantitative
Y2. Capacity Number of seats Quantitative

Y3. Elite category The number of stadiums by elite category Qualitative
Y4. The age of the

stadiums Number of stadiums by year of building Quantitative

Number of stadiums by year of rehabilitation Quantitative

The methodology for carrying out the present study involved the following stages:

1. The identification and processing of population information was conducted in 2024
from the databases of the National Institute of Statistics of Romania, regarding the
2021 Population and Housing Census in Romania [58] and TEMPO ONLINE, section
FOM104D—The average number of employees per county and city [59]; those with
reference to football stadiums were collected from the official websites of football
stadiums and the list of football stadiums in Romania [60,61].

The population and football stadium criteria values have been rendered according to
the matrix below [52,54–56]:

Z = [zab]=

⎡
⎢⎢⎢⎢⎣

z11 z12 · · · z1n

z21 z22 . . . z2n
...

...
...

...
zr1 zr2 · · · zrn

⎤
⎥⎥⎥⎥⎦

(1)

where each element zab represents the value of a specific variable (e.g., population size,
gender distribution, etc.) for a reference unit (such as a development region, county or city).
The r rows correspond to the reference units, while the nnn columns denote distinct types
of variables collected for each reference unit.

2. The data set, comprising 8 variables (4 related to the population and 4 associated
with football stadiums), underwent a scaling process to standardize the data. The
following formula was applied [54–56]:

Cab = (zab − min zab)/(max zab − min zab) zb ε S, cab = [0, . . ., 1] (2)

Following the normalization process, the real values of the zab variables are trans-
formed into values between 0 and 1, with the minimum–maximum normalization method

211



Urban Sci. 2025, 9, 19

thus ensuring the comparability of the studied variables and the implementation of the
multicriteria analysis.

3. The aggregate values for the population and football stadiums were obtained by using
normalized values.

gb = ∑n
b=1 cab (a = 1, . . . r) (3)

The evaluation of the criterion by the value of the variable is carried out using the
synthesis value Ga:

Ga =
1
n ∑n

b=1 ga (a = 1, . . . r), Gi = Ga є [0, . . . , 1] (4)

where Ga represents the mean value for the a category, with a spanning from 1 to r, n
denoting the total count of variables evaluated within each category and ga corresponding
to the specific value for the a-category.

4. The classification of development regions, counties and cities into value groups
according to the synthetic index related to the population and football stadiums was
achieved following the determination of the constant value z [46,54,55]:

M(Ga) = maxGa − minGa t =
M(Ga)

4
(5)

Group 1: Ga ε (max{zab} − t, max{zab}]—the highest level (Ga ε (0, 0.25]);
Group 2: Ga ε (max{zab} − 2t, max{zab} − t]—an average level (Ga ε (0.26, 0.5]);
Group 3: Ga ε (max{zab} − 3t, max{zab} − 2t]—a small level (Ga ε (0.51, 0.75]);

Group 4: Ga ε [min{zab}, max{zab} − 3t]—a very low level (Ga ε ([0.76, 1]).

Here, M(Ga) represents the range Ga values, max (Ga) is the maximum value within
the Ga data set, and min (Ga) is the minimum value within the Ga data set.

5. The relationship index (I) between the population and football stadiums is calcu-
lated [43,44].

The cartographic depiction of the relationship between the two indicators was
achieved by visualizing the distribution of the relationship index values, determined
using the coefficients attributed to each reference unit (such as development region, county
and locality). Thus, the relationship index (I) between the population and football stadiums
is a normalized value, given by the following equation:

I =
Coe f P − Coe f F
Coe f P + Coe f F

, where − 1 ≤ I ≤ 1 (6)

I = index of the relationship between the population and football stadiums;
CoefP = coefficient given to the population;
CoefF = coefficient given to football stadiums.

6. We established the constant value t to classify development regions, counties and lo-
calities into value groups according to the type of relationship between the population
and football stadiums [41–43].
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The spatial analysis of the relationship index assumed its classification into 4 classes,
calculated based on the interval between

M(Ga) = maxGa − minGa t =
M(Ga)

4
(7)

Group 1: Ga ε (max{zab} − t, max{zab}]—weak positive relationship (Ga ε (0.5, 1]);
Group 2: Ga ε (max{zab} − 2t, max{zab} − t]—strong positive relationship (Ga ε (0, 0.5]);
Group 3: Ga ε (max{zab} − 3t, max{zab} − 2t]—negative strong relationship (Ga ε (−0.5, 0]);
Group 4: Ga ε [min{zab}, max{zab} − 3t]—negative weak relationship (Ga ε ([−1, −0.5]).

Here, M(Ga) is the range of the quantity Ga, max(Ga) is the maximum value in the set of Ga,
and min(Ga) represents the minimum value in the set of Ga.

The software used for data processing and analysis at the spatial level (development
region, county and city) was Excel (Microsoft Office 365) and ArgGis 10.8.

3. Results

3.1. Romania’s Population

The population is one of the most representative factors with a determining role in
terms of the spatial distribution of football stadiums from a quantitative and qualitative
point of view. The quantitative characteristics are represented by the number of structures,
the allocated area and the capacity or the number of seats, while the qualitative ones
refer to the degree of comfort and equipment, the year of construction and the year of
rehabilitation. In this context, the knowledge of the spatial distribution of the population is
an essential component that should be reflected in the way the infrastructure is distributed
in general and that is specific to sport in particular, in this case being the distribution of
football stadiums.

In order to explore the relationship between the population and football stadiums at a
spatial level (development region, county and locality), the following defining information
about the population was used: namely the total number of population members; popula-
tion gender (number of male population members; number of female population members);
age of the population (the number of the population members aged 0–14; the number of
the population members aged 15–64; the number of the population aged members over 65)
and the average number of employees.

Thus, in 2021, according to the data obtained from the census, the population of
Romania was 19,053,815 inhabitants, of which 9,808,275 were women (51.5%), and the
remaining 9,245,540 were men (48.5%). Regarding the structure of the population by age
group, a large share of the population between the ages of 15 and 64 (64.3%) was noted,
followed by the population members over 65 (19.6%) and children aged under 14 years
(16.1%). The average number of employees was 5,209,493 people, which represents 27.3%
of the total population. After normalizing and quantifying the four criteria associated with
the population (Table 1) in Romania, across development regions, counties and localities, a
synthetic population value was derived, ranging from 0 to 1.

The analysis of the distribution of the synthetic population index at the level of
development regions indicates the existence of the following hierarchy: South (0.91),
Northeast (0.72) and Ilfov–Bucharest (0.51), followed by the Northwest (0.49), Center (0.39),
Southeast (0.16), Southwest (0.15) and West (0) (Figure 1). The Southern Development
Region recorded the highest synthetic population index (0.91), having a population of
3,269,318 inhabitants, of which 1,676,805 are women (51.3%) and 1,592,513 are men (48.7%).
Regarding the structure by age categories, the share of the population between the ages of
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15 and 64 (2,087,877, 63.9%) is noteworthy, followed by the population over 65 (691,654,
21.2%) and children aged between 0 and 14 years (489,787, 15%). The number of employees
was 897,155 people (17.2% of the total). At the opposite pole with the lowest synthetic
population index (0) was the Western Development Region. The Western Development
Region has a population of 1,668,921 inhabitants, of which 862,567 are women (51.7%)
and 806,354 are men (48.3%). Regarding the structure by age categories, the share of the
population between the ages of 15 and 64 was the largest (1,079,186, 64.7%), followed by
the population over 65 (337,784, 20.2%) and children aged between 0 and 14 years, (251,951,
15.1%). The number of employees was 391,000 people (7.5% of the total).

At the county level, the top synthetic index values for the population were observed
in Bucharest (0.25), followed by Prahova (0.056) and Bihor (0.055) (Figure 1). The territorial
administrative unit of Bucharest has a population of 1,716,961 inhabitants, of which 926,212
are women (53.9%) and 790,749 are men (46.1%). Regarding the structure by age categories,
the share of the population between the ages of 15 and 64 was the largest (1,119,862, 65.2%),
followed by the population over 65 (333,080, 19.4%) and children aged between 0 and
14 years (264,019, 15.4%). The number of employees was 988,103 people (19% of the total).
Prahova County has a population of 695,119 inhabitants, of which 360,105 are women
(51.8%) and 335,014 are men (48.2%). Regarding the structure by age categories, the share
of the population between the ages of 15 and 64 (446,547, 64.2%) is noteworthy, followed by
the population over 65 (148,400, 21.3%) and children aged between 0 and 14 years, (100,172,
14.4%). The number of employees was 248,860 people (4.8% of the total). Bihor County
has a population of 551,297 inhabitants, of which 283,444 are women (51.4%) and 267,853
are men (48.6%). Regarding the structure by age categories, the share of the population
between the ages of 15 and 64 was greatest (358,871, 65.1%), followed by the population
over 65 (100,424, 18.2%) and children aged between 0 and 14 years, (92,002, 16.7%). The
number of employees was 248,416 people (4.8% of the total).

 

Figure 1. The distribution of the synthetic value of population at the locality, county and regional levels.

Among the 54 localities analyzed that host football stadiums with a capacity exceeding
4000 seats, the highest synthetic population index values were recorded in the cities of
Bucharest (1), Cluj-Napoca (0.16) and Constant,a (0.14) (Figure 1). Cluj-Napoca has a
population of 286,598 inhabitants, of which 151,830 are women (53.3%) and 134,768 are
men (47.0%). Regarding the structure by age category, the share of the population between
the ages of 15 and 64 was the largest (191,482, 66.8%), followed by the population over 65
(53,576, 18.7%) and children aged between 0 and 14 years, (41,540, 14.5%). The number
of employees was 186,456 people (3.6% of the total). The municipality of Constant,a has
a population of 263,688 inhabitants, of which 141,370 are women (53.6%) and 122,318 are
men (46.7%). Regarding the structure by age category, the share of the population between
the ages of 15 and 64 (163,449, 62.0%) is the largest, followed by the population over 65
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(60,845, 23.1%) and children aged between 0 and 14 years, (39,394, 14.9%). The number of
employees was 122,371 people (2.3% of the total).

Typological analysis based on the synthetic population index revealed distinct patterns
at different levels of analysis. At the level of development regions, four types of regions
were identified: regions with a very high value (between 0.76 and 1; one region, 12.5%),
regions with a high value (between 0.76 and 1; two regions, 25.0%), regions with a low value
(between 0.26 and 0.5; two regions, 25.0%) and regions with a very low value (between
0.0 and 0.25; three regions, 37.5%). At the county level, only one category was identified,
consisting of counties with a very low value (between 0.0 and 0.25; 42 counties, 100%). In
contrast, at the locality level, two categories of cities were identified: those with a very high
value (between 0.76 and 1; Bucharest, 2.4%) and those with a very low value (between 0.0
and 0.25; 53 localities, 97.6%) (Figure 2).

Figure 2. Spatial distribution of the synthetic value of the Romanian population.

3.2. Football Stadiums in Romania

Romania is represented, in terms of infrastructure focused on the practice of football,
by the existence of 66 stadiums with a capacity of over 4000 seats each, totaling 878,816 seats,
located in 54 localities in 40 counties (Figure 3). Among the analyzed stadiums, the oldest is
the Miercurea Ciuc Stadium, built in 1904. Except for this one, in Romania, the first football
stadiums appeared immediately after the creation of Great Romania (from 1918), so the
first sports units of this type were built in 1920 (in the cities of Galat, i and Bucharest),
followed by those in 1921 (Hunedoara), 1924 (Slatina and Oradea), etc.
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Figure 3. Spatial distribution of football stadiums in Romania with a capacity of more than 4000
seats.

The newest stadiums were completed in 2020 (Francisc von Neuman in Arad), 2021
(Steaua, Rapid Arena and Arcul de Triumf stadiums in Bucharest and Sepsi in Sfantu-
Gheorghe) and 2023 (Eugen Popescu Stadium in Târgovis, te), while another nine football
stadiums are in the process of completion (Table 1).

The analysis by typological categories of the stadiums in Romania revealed the follow-
ing situation: 45%, 26 units (stadiums with a renovation age of more than 10 years); 28%,
16 units (stadiums renovated in the last 10 years); 15%, 9 units (new stadiums, built in the
last 10 years) and 12%, 7 units (older stadiums, not renovated) (Figure 3).

Going over the small number of such structures, compared to the population of
Romania, which was 19,038,098 people on 1 January 2022 [58,59], and their needs, it can be
seen that the share of functional, new or newly rehabilitated ones is small (43%, 25 units).
However, in the detailed analysis of the stadiums renovated in the last 10 years, some
non-functional aspects of them can be observed. One such example is the Iuliu Bodola
stadium, built in 1924 and successively rehabilitated in 2004, 2007 and 2015.

To investigate the relationship between the population and football stadiums at a
spatial level (development region, county and locality), the following defining information
about football stadiums was used: namely the number of stadiums; the capacity of the sta-
diums; the elite category and the age of the stadiums (the year of construction, respectively,
and the year of their rehabilitation).

After the normalization and quantification of the four criteria associated with football
stadiums in Romania (Table 1), at the levels of development regions, counties and cities, a
synthetic value for football stadiums was determined, ranging from 0 to 1.

The analysis of the distribution of the synthetic index for football stadiums at the
development region level reveals the following hierarchy: Ilfov–Bucharest (0.94), South
(0.78) and Southwest (0.71), followed by the Center (0.54), West (0.51), Southeast (0.438),
Northwest (0.43) and Northeast (0.23) regions (Figure 4). The Ilfov–Bucharest Development
Region registered the highest synthetic index regarding football stadiums (0.94), having
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11 stadiums (16.7% of the total) with a capacity of 113,325 seats (12.9% of the total), while at
the opposite pole, the lowest synthetic index was recorded in the Northeast Development
Region (0.23), where there were 7 stadiums (10.6% of the total) with a capacity of 82,912 seats
(9.4% of the total).

 

Figure 4. The distribution of the synthetic value of stadium at the locality, county and regional levels.

At the county level, the highest values of the synthetic index for football stadiums
were observed in Bucharest (0.77), Arad (0.522) and Cluj (0.52), while the lowest values
were recorded in the counties of Harghita (0.11) and Bistrit,a Năsăud (0.12) (Figure 4). Sălaj
and Teleorman counties do not benefit from any football stadium with a capacity greater
than 4000 seats; therefore, the synthetic value of football stadiums for these two counties
was not calculated.

At the city level, the highest values of the synthetic index for football stadiums were
recorded in Bucharest (0.77), Cluj-Napoca (0.61) and Arad (0.51), while the lowest values
were recorded in the cities of Olt (0.13), Harghita (0.11) and Ialomit,a (0.05) (Figure 4).

The typological analysis of the synthetic index for football stadiums revealed the
following situations based on the level of analysis: At the development region level, four
categories of regions were identified: regions with a very high value (between 0.76 and 1;
two regions, 25.0%), regions with a high value (between 0.5 and 0.76; three regions, 37.5%),
regions with a low value (between 0.26 and 0.5; two regions, 25.0%) and regions with a very
low value (between 0.0 and 0.25; one region, 12.5%). Based on the synthetic values related
to football stadiums at the county level, four types of counties were identified: those with a
very good value (between 0.76 and 1; 1 county, 2.4%), those with a good value (between
0.75 and 0.5; 3 counties, 7.1%), those with a weak value (between 0.26 and 0.5; 10 counties,
23.8%) and those with a very weak value (between 0.0 and 0.25; 25 counties, 59.5%). A
similar pattern emerged from the analysis of the synthetic values of football stadiums at
the city level. The cities were categorized as follows: those with a very high value (between
0.76 and 1; 1 city, 1.9%), a high value (between 0.5 and 0.75; 3 cities, 5.6%), a low value
(between 0.26 and 0.5; 10 cities, 18.5%) and a very low value (between 0.0 and 0.25; 40 cities,
74.1%) (Figure 5).
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Figure 5. Spatial distribution of the synthetic value of football stadiums in Romania.

3.3. Relations Between the Population and Football Stadiums in Romania

Following the analysis of the relationship index between the population and football
stadiums in Romania, at the spatial level (development region, county and locality), based
on the eight analyzed criteria, the following types of relationships were identified:

(1) Weak negative relationships, characterized by index values ranging from [−1; −0.5],
were identified in 2 development regions (25.0%), 39 counties (92.9%), and 41 cities (75.9%).
This type of relationship indicates that the population values are either zero or lower than
those associated with football stadiums (Figures 6 and 7). For instance, in the West and
Southwest Development Regions, the population values were 0 and 0.156484957, respec-
tively, compared to the football stadium values of 0.510335409 and 0.713751832. Similarly,
in Buzău County, a relationship index of −1 was observed, derived from the ratio of the
population index (0.0) to the football stadium index (0.147281618). Regarding this type of
relationship at the locality level, we mention Ilfov, Olt and Constant,a where the population
index values (0.000268894, 0.000622124 and 0.002269193) were lower than those related to
football stadiums (0.231860021, 0.142361238 and 0.396021006).

 

Figure 6. The distribution of relationship types between the population and football stadiums at the
locality, county, and regional levels.
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Figure 7. Spatial distribution of the types of relationships between the population and football
stadiums in Romania.

(2) Strong negative relationships, with relationship index values ranging between
−0.51 and 0, were observed in 3 development regions (37.5%), 1 county (2.4%), and 12 lo-
calities (22.2%) (Figures 6 and 7). These relationships are characterized by population
values being lower than the corresponding values for football stadiums. Thus, for the
Ilfov–Bucharest, Southeast and Center Development Regions, the population values were
0.511295494, 0.161579611 and 0.395843817, while the specific values for football stadiums
were 0.944710031, 0.438559322 and 0.542372881, respectively. A comparable situation
was observed in Bihor County, characterized by a value for the relationship index of
−0.461113854, resulting from the ratio of the population index (0.055941796) to the in-
dex of football stadiums (0.151678297). Regarding this type of relation at the locality
level, we mention Bras, ov, Constanta and Ias, i, where the values of the population index
(0.130803651, 0.145060331 and 0.144312265) were lower than those related to football stadi-
ums (0.170756629, 0.169859653 and 0.191263739).

(3) Strong positive relationships, with relationship index values ranging between 0
and 0.5, were identified in three development regions (37.5%), zero counties (0.0%), and one
locality (1.9%) (Figures 6 and 7). In this case, the population values are higher than those
specific to football stadiums. Thus, for the Northwest, Northwest and Southern Develop-
ment Regions, the population values were 0.499256316, 0.724344256 and 0.915406286, while
the specific values for football stadiums were 0.430548559, 0.230271026 and 0.781516587.
A similar situation was also noted regarding the city of Bucharest, characterized by a
relationship index with a value of 0.124118446 resulting from the ratio of the population
index (1) to the index of football stadiums (0.779171943).

(4) Weakly positive relationships, characterized by relationship index values between
0.51 and 1, were not identified. This type of relationship is typically defined by football
stadium values being equal to zero or lower than the corresponding population-specific values.

219



Urban Sci. 2025, 9, 19

4. Discussion

Sports, particularly football, are one of the fundamental interests of modern society,
with significant impacts across social, cultural, political and other domains. This fact
calls for and requires their analysis at a spatial level (development region, county and
locality) through multicriteria methods that include both quantitative and qualitative
variables. According to this idea, establishing and knowing the relationships between
the population and football stadiums is a necessary activity, having a major impact on
the judicious distribution of the resources needed to build the sports infrastructure. The
working hypotheses from which the present approach started, according to which there are
strong relations between the population and football stadiums, were partially confirmed
only at the level of 6 development regions (75%), 1 county (2.4%) and 12 localities (24.1%).
This is explained by the complexity and dynamics of the determinants that can influence the
relationship between the population and football stadiums. Among the factors we mention
are political, economic, cultural, social, etc. So, explaining the relationship between the
population and football stadiums has proven to be a particularly interesting and difficult
aspect to quantify. The difficulty of quantification comes from the lack of information with
national coverage on the three levels of analysis studied (development region, county and
city). Overcoming this obstacle could represent a desirable future that requires resources
to be commensurate with the area studied and the accuracy and precision of the desired
results to be obtained. With all these inconveniences and disadvantages that the study has,
it represents a step forward in researching the relationships between the population and
football stadiums.

Among the weak points of the research, it is noted that only large stadiums with a
capacity of over 4000 seats were considered in the study. Another weakness was the low
number of indicators due to the lack of data and information covering the three levels
of analysis, both for the population and for football stadiums. The lack of data was the
reason why, regarding the population, we used the data from the 2021 Population and
Housing Census of Romania. Despite this, we mention the fact that the trends regarding
the population do not change from one year to another, so the objective of the research did
not suffer for this reason.

Over time, numerous studies have been carried out that used a working methodology
like the one used in the present study, aiming at cultural heritage [62], urban functional-
ity [63], social and economic development [52,64,65] and tourism [46,54–57]. Considering
that football stadiums are points of convergence for a population that loves sports events,
with a strong spatial impact, new future studies are needed to highlight: the mechanisms
by which football stadiums attract the population from the territory; the motivations of
the population’s participation in sports events; the perception of the population, decision
makers and service providers towards sports, specifically football; determining factors;
population attraction area; etc.

While the study provides significant insights into the relationship between the popu-
lation and football stadiums, future research could benefit from incorporating a sensitivity
analysis to assess the robustness of the findings. This would help identify how variations
in input parameters or criteria weights might influence the results. Additionally, the exclu-
sion of smaller stadiums, which often play a vital role in local communities, represents a
limitation that could be addressed in future studies. Including such facilities may offer a
more comprehensive understanding of the spatial distribution of sports infrastructure and
its alignment with population characteristics. These enhancements would strengthen the
methodology and provide more actionable insights for policymakers and urban planners.
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5. Conclusions

Following the current research, it emerged that the relations between the population
and football stadiums are complex and multidimensional, involving economic, social,
cultural and urban aspects. Understanding and analyzing the spatial relationships between
the population and football stadiums is essential for developing an effective approach to
allocating financial resources for sports infrastructure. This approach considers the spatial
distribution across development regions, counties and cities, aligning investments with
the population size and defining characteristics such as the gender, age, purchasing power,
leisure time and preferences.

The lack of information covering the three levels of analysis—development region,
county and city—led to some limitation of the index of the relationship between the
population and football stadiums in Romania, with it being defined by eight indicators:
four for the population, four for football stadiums. However, the synthetic values of the
population and football stadiums in Romania were calculated on three levels of spatial
analysis, namely the development region, county and city. The analysis of the synthetic
population values at the spatial level highlighted the following: the development regions
of the South, Northeast and Ilfov–Bucharest; the counties of Bucharest, Prahova and Bihor
and the cities of Bucharest, Cluj and Constant,a. In contrast, the synthetic values for
football stadiums were highest in the regions of Ilfov–Bucharest, South and Southwest;
the counties of Bucharest, Cluj and Arad and the cities of Bucharest, Cluj-Napoca and
Arad. Furthermore, based on the synthetic values of the population and football stadiums,
three types of relationship between the population and football stadiums in Romania were
established as follows: slightly negative relationships (2 development regions, 39 counties
and 41 cities), relationships strongly negative (3 development regions, 1 county and 12 cities)
and strongly positive relationships (3 development regions and 1 city). Weakly positive
relationships were not identified. Also, in Teleorman and Sălaj counties, there were no
relations between the population and football stadiums due to the total lack of football
stadiums with a capacity of over 4000 seats.

Therefore, from the spatial analysis of the distribution of relations between the popu-
lation and football stadiums in Romania, the existence of a normal situation (prevailing
strong positive and negative relations) was found, which tests the research hypothesis but
at the level of 6 development regions (75%), 12 localities (24.1%) and 1 county/district
(Bihor County, 2.4%). The results of the study underline how the spatial distribution of
football stadiums can guide urban planning decisions, contributing to the coherent and
functional development of cities in Romania.
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Abstract: Although spatial assimilation has often been defined as the process whereby a group
attains residential propinquity with majority members of a host society, we argue that for certain
immigrant groups, substantial suburbanization does not necessarily lead to racial integration. Our
analysis using data from the U.S. Census Bureau reveals that between 1990 and 2010, Southeast Asian
former refugees in the Minneapolis-St. Paul Metropolitan Statistical Area experienced substantial
suburbanization, which is expected given their improved socioeconomic status. However, Southeast
Asians’ suburbanization has not led to residential propinquity with non-Hispanic Whites. Despite
a small decline in Southeast Asians’ overall segregation at the metropolitan area level during the
previous two decades, their segregation levels, as measured by the dissimilarity index, remained
unchanged or increased in the central city and the suburbs. Furthermore, our findings reveal different
ethnic concentration and segregation patterns among four Southeast Asian subgroups, complicating
the meaning of ‘suburbanization’ as simply a process in which people move from the inner city
to its less urban outskirts. The finding that substantial suburbanization coexists with high levels
of segregation and ethnic concentration raises questions about the assumptions of both the spatial
assimilation and place stratification models of immigrant residential processes and outcomes.

Keywords: immigrant spatial assimilation; place stratification; suburbanization; racial segregation;
Southeast Asian former refugees

1. Introduction

Nearly five decades ago, Leo Schnore pointed out that “just as there is no satisfactory
definition of ‘suburbs,’ so also is there no consensus regarding the meaning of ‘subur-
banization’” [1]. This remains the case today. Some have defined suburbanization as
the movement of people from the central city to its less urban outskirts within the same
metropolitan area [2]. Others have defined it as “a process involving the systematic growth
of fringe areas at a pace more rapid than that of core cities, [and] a lifestyle involving a daily
commute to jobs in the center” [3]. Still, some point out that suburbanization reflects “a po-
litical creation brought about by the division of urban space into mutually exclusive units of
local government” [4]. Nevertheless, “suburbanization” has often been conceptualized as a
critical “step” or precursor to another outcome: immigrant spatial assimilation. According
to Alba et al. [5], “the identification of suburbanization as a key step in the process of spatial
or residential assimilation is well established for past [European] immigrant groups”.

In this paper, we use United States Census data to examine the suburbanization,
segregation, and ethnic concentration of four former refugee groups from Southeast
Asia—Cambodians, Hmong, Laotians, and Vietnamese—within the Minneapolis-St. Paul
metropolitan area of Minnesota between 1990 and 2010. We limit the category of Southeast
Asian to these four groups because their generally lower and more heterogeneous social
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class backgrounds distinguish them from other post-1965 immigrants from Southeast and
East Asia who have tended to be of higher social class statuses [6–8]. Specifically, we aim
to address three interrelated questions: (1) how and to what extent has the suburbanization
of individual Southeast Asian former refugee groups changed in the Minneapolis-St. Paul
Metropolitan Statistical Area between 1990 and 2010? (2) how has Southeast Asians’ subur-
banization affected their degree of racial segregation in the central city and in the suburbs?
(3) how does understanding the differences between these Asian subgroups improve our
understanding of urban geographic processes?

Our paper contributes to the literature on immigrant groups’ urban geographic pro-
cesses in at least three ways. First, we call attention to the problem of lumping various
Asian American subcategories into a single racial category, Asian, when studying racial
segregation in the United States. Although past studies have suggested that Asians are the
least segregated among racial minority groups [9], we suspect that segregation levels vary
across Asian American groups. We show in this paper that despite living in the same state,
Southeast Asians’ degree of segregation differs from that of other Asians. Furthermore,
we show that even within the category of “Southeast Asians”, there are between-group
differences with respect to ethnic concentration, suburbanization and segregation patterns.

Second, rather than side with one side or the other debate on whether minority groups
experience spatial assimilation or place stratification (of which more below), we argue that
certain immigrant groups can experience substantial suburbanization alongside substan-
tial residential segregation and persistent ethnic concentration. We call attention to the
possibility that immigrant groups can experience different or divergent urban geographic
processes—that is, different combinations of suburbanization, ethnic concentration, and
racial segregation—depending on their unique contexts of reception.

Finally, we chose the Minneapolis-St. Paul MSA as a site to examine urban geographic
processes such as immigrant suburbanization, segregation, and ethnic concentration be-
cause past research on immigrant residential patterns has mostly examined cities such as
New York, Los Angeles, San Francisco, Miami, and Chicago. It is well documented that
immigrant settlements are expanding into medium and small cities away from coastal cities,
some of which used to be immigrant gateways and some of which are new gateways [10–12].
Minneapolis-St. Paul or the Twin Cities collectively is a re-emerging immigrant gateway
city in the sense that it received significant waves of European immigrants in the mid-
to late-1800s [13]; however, it was not until the late 1970s that the city began receiving
significant numbers of immigrants again, namely, refugees from Southeast Asia [14]. As
we describe below, tens of thousands of Southeast Asian refugees have settled and formed
vibrant communities in the Minneapolis-St. Paul MSA since the late 1970s. Yet, we currently
do not know whether or to what extent these communities are similar to or different from
other Asian American communities, such as Asian American enclaves in New York or
Chinese American ethnoburbs in Los Angeles [15].

We will proceed as follows. First, we review the relevant theoretical and empirical
literature on minority residential processes and outcomes in the United States. Second, we
provide a succinct background of Southeast Asian former refugees’ contexts of reception
in Minnesota. Third, we describe our data sources and measurements. Next, we present
the evidence on Southeast Asians’ patterns of suburbanization, levels of segregation, and
degrees of ethnic concentration. Then, we discuss the implications of our findings for
understanding immigrant groups’ complex urban geographic processes.

1.1. Minority Residential Processes

In the United States, two theoretical models or perspectives on minority groups’ residen-
tial processes/outcomes have been predominant. These are the spatial assimilation model
and the place stratification model on minority residential processes and outcomes. We discuss
each of these in turn before discussing trends in suburbanization in the United States.

In one of the earliest sociological works to deploy the term, Massey and Mullan define
spatial assimilation as “the process whereby a group attains residential propinquity with
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members of a host society” [16]. They continue, “In the United States, it has generally
involved the movement of minority groups out of established racial and ethnic neighbor-
hoods into a larger urban environment inhibited primarily by ‘nonethnic’ native whites”
(Massey and Denton 1984, 837). More recent studies define spatial assimilation similarly as
the “movement by immigrant minorities away from ethnic enclaves and into communities
where the ethnic majority predominates” [5]. Implicit in the definition of spatial assimila-
tion is the assumption that immigrants and ethnic minorities desire residential propinquity
with the majority, which, in the context of the U.S., are Whites. Yet, whether some or
most non-White immigrants want to live near Whites is an open empirical question. By
assuming that ethnic minority immigrants want to live near Whites, spatial assimilation
ignores the real possibility that some immigrants may want to live near co-ethnics in order
to maintain an ethnic community.

A related assumption of the spatial assimilation model is that immigrant settlement in
the central city is a temporary phenomenon and that “over time. . .social mobility and accul-
turation [will] bring about the spatial assimilation of minority groups in urban society” [17].
It is thought that as an immigrant minority group becomes more acculturated and especially
as it achieves socioeconomic mobility, its members will engage in suburbanization in order
to “improve their spatial position in urban society” [17] and increase their or their children’s
life chances (Massey and Denton 1988b, 613; Massey and Mullan 1984, 837-8). According to
Massey and Denton [17], “both socioeconomic mobility and acculturation reduce the social
distance between minority members and native whites, so the former’s entry into a [suburban]
neighborhood does not spark hostility, resistance, and systematic out-migration by the latter”.

The second perspective on minority groups’ residential processes and outcomes is the
place stratification perspective [18]. Rather than assume that a minority group’s socioe-
conomic status or prior acculturation will lead them toward integration, this perspective
posits that the established and privileged residents of an area often “employ exclusionary
strategems, such as zoning regulations, to maintain their superior position” [19]. In ad-
dition, the following was noted: “Among the targets of exclusion are minorities such as
African-Americans and Latinos, who thus find it difficult or impossible to enter the best
residential environments and must pay more than Whites to significantly improve their
surroundings” [19]. Because of exclusionary practices, even as minorities undergo subur-
banization, they may remain concentrated in areas with higher proportion of minorities
and disadvantaged people rather than achieve residential propinquity with Whites [19].
However, by assuming that segregation is largely a result of external exclusion, proponents
of place stratification ignore or minimalize the possibility that segregation may be partly
the result of human choice or preference.

Although the spatial assimilation and place stratification perspectives differ in their
explanations for the occurrence of segregation, both perspectives implicitly assume that
ethnic segregation or, put differently, ethnic concentration represents an undesirable social
condition. As Dunn points out, urban researchers of different schools of thoughts have
generally theorized ethnic concentration “as a spatial outcome of oppressions, and as part
of the process of the reproduction of oppression” [20]. Even though urban theorists of the
Chicago School recognized “the supportive role which ethnic concentrations had for recent
migrants”, they “held that the permanent retention of a distinguishable ethnic identity by
‘newcomer’ groups was negative” as such retention presumably stunts assimilation [20].

Rather than side with one side or the other debate on whether groups experience spa-
tial assimilation or place stratification, we call attention to the possibility that
non-White immigrant suburbanization may be qualitatively different from White European
suburbanization and more similar to racial minority suburbanization (and segregation)
but equivalent to neither. Unlike the spatial assimilation perspective, we do not make the
assumption that immigrants always want to achieve residential propinquity with Whites
or that such propinquity represents social equality. Second, rather than assume, as the
place stratification perspective does, that segregation represents inequality and is primarily
the result of external exclusion, we recognize that ethnic immigrants have some personal
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and collective agency even when faced with discrimination and that immigrants and their
families may prefer to live closer to members of their ethnic group for any number of
reasons. Moreover, we recognize that ethnic concentration does not necessarily represent
economic stagnation, just as suburbanization does not necessarily represent economic
success. For, in some cases, suburbanization could simply be a byproduct of economically
successful ethnic concentration rather than the goal of ethnic concentration. In other words,
ethnic concentration could represent a viable alternative to traditional spatial assimilation
(i.e., dispersal or exit from the inner city into its less urban outskirts).

Next, we draw on the theory of immigrant segmented assimilation [21] to offer an alter-
native framework for thinking about non-White immigrants’ divergent settlement patterns.

1.2. Divergent Settlement Patterns: An Alternative Framework

Just as immigrant groups’ unique contexts of exit and contexts of reception could pro-
duce divergent socioeconomic outcomes, we suggest that immigrants’ contexts of exit and
reception could shape the formation of ethnic immigrant communities and, subsequently,
ethnic immigrants’ divergent settlement patterns. In segmented assimilation theory [21],
the contexts of exit refer to the political conditions under which an immigrant group exited
their country of origin and the set of social class standing as well as human capital, such as
language, job skills and education that immigrants bring along with them. On the other
hand, the contexts of reception entail a number of factors in the place of settlement: (a) the
policies of the receiving government, whether these are exclusive, passive acceptance, or
active encouragement; (b) the manner of reception by the public or established residents,
whether prejudiced, indifferent, or supportive; (c) the existence and type of co-ethnic
communities and networks, whether poor, entrepreneurial or professional; cohesive or not,
etc.; and (d) the conditions of the labor market (the extent of its bifurcation) [22,23]. As we
are interested in explaining divergent settlement patterns, we highlight some factors in
the contexts of exit and the contexts of reception that could affect non-White immigrant
groups’ residential processes and outcomes.

Besides the social class standing and human capital that an immigrant group brings
with it, it is important to consider an immigrant group’s pre-migration settlement patterns,
especially those settlement patterns that group members have come to consider as ideal
for their living arrangements. For instance, an immigrant group that preferred to live in
small, dispersed communities in its former country might tend to prefer the same living
arrangements in a new host society. Conversely, a group that has, as a result of war and
forced displacements, been compelled to live in close proximity to its ethnic members
for protection may, over time, come to appreciate living in concentrated communities;
once group members arrive in a new host society, they might desire recreating these kinds
of living arrangements in response to real and perceived threats to safety, cultural and
linguistic isolation or other economic and non-economic hardships.

However, regardless of how strong group members’ settlement preferences and ten-
dencies may be, the opportunities for realizing them could be constrained, at least for a
time, by structural factors in the contexts of reception. First, the federal government that is
in charge of immigration and resettlement policies can create and implement policies that
determine where immigrants are able to settle initially. For instance, during the late 1970s
and throughout the 1980s, Southeast Asian refugees were subjected to U.S. government-
sanctioned policies that deliberately dispersed and resettled them across various U.S. cities
and states [24]. Second, established residents could receive immigrants positively, nega-
tively, or be indifferent to them. Within the U.S., many immigrants and racial minorities,
including those with incomes comparable to Whites, cannot simply pick and choose which
neighborhoods to move into or where to buy their homes [25]. More often than not, their
choices are constrained by circumstances not of their choosing. Individuals’ and families’
decisions to move or stay put might be influenced by both economic and non-economic
factors, such as their perception of how Whites and other racialized minority groups who
share their contexts might react to new residents. Third, whether ethnic immigrants are able
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to form communities in a particular area could also depend on whether there are existing
co-ethnic communities in such area. It may be the case that an ethnic community may never
emerge, let alone reach the point of ethnic concentration, if there is not a critical number
of ethnic members who interact and define themselves as members of the same ethnic
community. Finally, the conditions of the labor market could impact both the formation and
development of ethnic communities in particular areas. For instance, whether immigrants
and their families can become gainfully employed in an area could affect whether new
immigrants decide to move into the area. If jobs are plentiful and stable and if a large
segment of employed immigrants are able to meet their basic needs of housing, schooling,
medical care, etc., immigrants may stay longer in an area, forming visible ethnic immi-
grant neighborhoods. As immigrants become more established residents and economically
mobile, they could establish formal organizations, associations and businesses to serve
their and other residents’ needs. A community’s institutional completeness, in turn, could
reinforce ethnic concentration. Given Hmong’s, Cambodians’, Laotians’ and Vietnamese’s
relatively similar contexts of exit (i.e., the foreign-born among them are refugees of war
or children of refugees), and contexts of reception (they all settled in Minnesota), we are
interested in whether these groups all experience similar residential patterns or divergent
residential patterns.

1.3. Historical Trends in Suburbanization and Residential Segregation

Since the 1980s, researchers have documented the levels of suburbanization and
patterns of residential segregation among four major racial categories: non-Hispanic
Whites, Blacks, Hispanics, and Asians. Using 1970 and 1980 United States Census data on
59 major Metropolitan Statistical Areas (SMSAs), Massey and Denton found that, in 1970,
Blacks (0.201) had substantially lower levels of suburbanization compared to Hispanics
(0.461) and Asians (0.431) [4]. However, between 1970 and 1980, “the average black subur-
banization increased significantly, from 0.201 to 0.282 in 1980” [4]. Despite the increases
in Blacks’ suburbanization, “blacks, compared with other minority groups, remain highly
concentrated in central cities, and, within these areas, they experience very high levels of
residential dissimilarity and spatial isolation from non-Hispanic whites, especially in the
Northeast and Midwest” [4].

Contrary to Blacks’ suburbanization pattern, Massey and Denton (1988b, p. 597)
found that the suburbanization of Hispanics stagnated in most SMSAs between 1970 and
1980 [4]. On the other hand, Asian suburbanization “increased significantly in nearly all
metropolitan areas” during the 1970s [4]. Furthermore, Massey and Denton observed,
“even SMSAs with well-established [Asian] enclaves, such as San Francisco, experienced
considerable suburbanization” [4]. These findings led Massey and Denton to conclude
that “Asians appear, therefore, to deviate from the traditional American immigrant pattern
by bypassing inner-city enclaves as a first step in the process of spatial assimilation” [4].
The focus on Asians as a whole category, however, may hide significant within-group
differences with respect to suburbanization.

Some studies have found that among most post-1965 immigrants to the United States,
suburbanization has tended to increase rather than decline over time. Using the 1980 and
1990 United States Census data, Alba et al. found that although the suburbanization levels
of various Asian and Latino immigrant groups differed from one another, suburbanization
has generally held steady or increased over time across all groups [5]. For example,
between 1980 and 1990, Chinese, Filipinos, Koreans, Asian Indians, Vietnamese, Cubans,
and Afro-Caribbeans each experienced increases in the percentage of their populations
living in the suburbs. During the same period, Mexicans experienced only a slight increase
in the percentage living in suburbs. Alba et al. suggest that ethnic groups’ different
suburbanization trajectories may be due to differences in their average household incomes.
Specifically, lower household incomes are associated with residence in the central cities,
whereas higher household incomes are associated with residence in the suburbs [5]. Alba
and his collaborators note that “the Vietnamese are somewhat less likely than other Asians
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to reside in suburbs [and that] [t]his may be a result of their modest incomes and frequent
refugee status” [5].

More recently, studies have also begun to explore the spatial assimilation of ethnic
groups and racial categories within “inner” and “outer” suburban rings, also known as
“mature” and “developing suburbs”, respectively [26–28]. Aware of the Fair Housing Act
of 1968, which prohibits housing discrimination, and its potential positive impact on racial
minorities’ opportunity to live in the suburbs, some scholars have defined inner/mature
suburban rings as places within the suburb where the majority of housing was built in
1969 or earlier and outer/developing suburban rings as those places within the suburb
where the majority of housing was built in 1970 or later [26,27]. Using 2012–2016 American
Community Survey data, Argeros [26] found that all racial and ethnic groups in his study—
Whites, Blacks, Asians, and Hispanics—were more likely to reside in the outer suburban
rings, which has higher SES levels and lower poverty rates, than in the inner suburban
rings of America’s major suburbs. However, interestingly, Asian households are more likely
than Black, Hispanic, and White households to reside in the outer suburban rings. Argeros
attributes this to Asians’ comparatively higher median household income, education, and
homeownership [26].

Recent studies using United States Census data have found that Blacks, Hispanics
and Asians in various United States metropolitan areas continue to experience substantial
levels of racial segregation [29]. For instance, Logan points out that although Black–White
segregation has gradually declined between 1980 and 2010, by the late 2000s, Blacks were
still, on average, highly segregated as indicated by their dissimilarity index (D) of 59.1.
On the other hand, the segregation level of Hispanics as well as that of Asians remained
essentially unchanged during this thirty-year period. By 2010, the dissimilarity index for
Hispanics was 48.5, while it was 40.9 for Asians, indicating the persistence of moderately
high levels of segregation [30].

Although several studies have examined either segregation or suburbanization among
United States immigrants [5,31–39], since Massey and Denton’s article in the late 1980s [4],
few studies have investigated the intersection between immigrant groups’ suburbanization
and their residential segregation (Jones [40] is an exception). This is surprising given that
these processes are probably intertwined in complex ways when it comes to immigrant
groups and their assimilation outcomes. As Kaplan and Woodhouse remind us, “Groups
vary considerably, not only in their cultural makeup but also in the financial, human,
and other resources they possess” [41]. At the same time, the contexts that social groups
encounter could vary widely in terms of their “history, culture, economic opportunity, and
[relationship with] the political state” [41]. Within the context of the United States, many
racial minorities, including those with incomes comparable to Whites, cannot simply pick
and choose which neighborhoods to move into or where to buy their homes [25]. More
often, their choices are constrained by the context or a set of circumstances not of their
choosing. For instance, individuals’ and families’ decision to move or stay put might be
influenced by both economic and non-economic factors, such as their perception of how
Whites and other racialized minority groups who share their contexts might react to new
residents. Investigating immigrant groups’ suburbanization without paying attention to
their racial segregation gives us, at best, an incomplete understanding of immigrants’ lives
in urban American cities. Thus, we suggest that it is crucial to investigate immigrants’
suburbanization alongside their segregation. Doing so might help us to not only under-
stand both of these processes better but also broaden our understanding of the interracial
dynamics in a certain place. Understanding the interracial dynamics in a particular context
could, in turn, help us to assess immigrant groups’ relative degree of assimilation along
more than one axis.

The increased attention in the literature on racial categories and ethnic groups other
than Whites and Blacks suggests that scholars are trying to move beyond the Black-and-
White racial paradigm when studying spatial assimilation in the United States. However, to
date, little research has examined the spatial assimilation of more recent Asian immigrant
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groups such as Southeast Asian former refugees. Nevertheless, investigating the spatial
assimilation of Southeast Asian former refugees is important for at least two reasons.

First, although previous studies of immigrant spatial assimilation have yielded some
helpful information about immigrants, these studies have tended to lump various Asian and
Hispanic groups into single categories. However, as Alba and Logan point out, “statistically
convenient categories—such as ‘Asian’ and ‘Hispanic’—[are not only] unlikely to capture
adequately racial and ethnic diversity”, but could also be potentially misleading [31]. The
assumption of Asian homogeneity, whether intended or not, is highly problematic for a
number of reasons. First, unlike economic migrants from Asia, such as many Chinese,
Koreans, and Japanese, most Southeast Asians migrated as political refugees from the war-
torn countries of Cambodia, Laos, and Vietnam. Second, Cambodians, Hmong, Laotians, and
Vietnamese immigrated in irregular ‘waves’ starting in 1975. As political refugees, the majority
of Southeast Asians, especially those of later immigration waves, came with very limited
financial and human capital [42]. Furthermore, during the late 1970s and throughout the
1980s, Southeast Asian refugee groups were subjected to United States government-sanctioned
policies that deliberately dispersed and resettled them across various United States cities and
states [24]. Unlike other Asian immigrants with substantial socioeconomic status (SES), most
Southeast Asians could not readily choose which neighborhoods to settle into. Given the
policies of dispersal and Southeast Asian refugees’ relatively low SES upon arrival, it is
reasonable to assume that Southeast Asian refugees have been more limited in their ability to
choose where they want to live compared to other higher-SES Asian and Latino immigrant
groups. Yet, little research has systematically examined how Southeast Asian former refugees’
residential patterns have changed or remained the same since the 1980s.

Second, studying the suburbanization of Southeast Asian groups affords us the oppor-
tunity to study another important aspect of spatial assimilation: residential segregation or
integration. At the time of this writing, most Southeast Asian refugees have been in the
United States for 25 to 40 years. Significant economic and social changes have occurred in
their communities over the last three decades [43,44]. Yet, at present, we know relatively
little about how Southeast Asians’ changing socioeconomic status affects their ability to
move into predominantly white neighborhoods. Moreover, we still know little about South-
east Asians’ degrees of segregation from Whites as well as from various other non-White
racial categories, including Blacks, Hispanics, and other Asians. The availability of United
States Census data enables us to study how Southeast Asian former refugees have adjusted
to the changing and diverse demographics in major United States cities.

1.4. Background of Southeast Asians’ Resettlement in Minnesota

Prior to 1975, no Southeast Asian community existed in Minnesota. However, by
October of 1975, Minnesota had become the state to receive the largest number of refugees
in the Midwestern U.S. [45]. Like a dozen or so other U.S. states, Minnesota was part of
one of the largest refugee resettlement efforts in U.S. history. In 1975, the U.S. admitted
120,000 of the more than two million Southeast Asian (formerly Indochinese) refugees
from the war-torn, U.S.-backed countries of South Vietnam, Cambodia and Laos [7]. In
December 1975, the Lutheran parishes in Rochester, Minnesota received 1791 Vietnamese
refugees [46]. In that same month, one of the first Hmong refugee families settled in
Minneapolis [47]. By the end of 1975, 3802 Southeast Asian refugees had been resettled in
Minnesota—2.3 percent of the 129,792 Southeast Asian refugees in the U.S. at that time [48].
By 1981, about a third of the 20,000 Hmong in the U.S. lived in St. Paul [46]. By October
1984, the State’s Refugee Program Office estimated the total number of Southeast Asian
refugees to be about 26,000. Of these, 10,000 were Hmong, 6000 were Vietnamese, 6000
were Cambodians, and 4000 were Laotians (Downing et al., 1984). As we will see, Hmong
remain the largest group of Southeast Asians in Minnesota.

According to Vang, “From 1976 to 1978, [Hmong families] resided primarily in the
Central, Near North, Phillips, and Powderhorn neighborhoods in the city of Minneapo-
lis” [47]. However, by 1979, some Hmong had moved to St. Paul [47]. In the only empirical
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study of Southeast Asian refugee settlement patterns in Minnesota that we know of, Hen-
dricks estimated that in December 1980, of the 4131 Southeast Asian families who had
medical assistance eligibility records and lived in Minnesota, 41 percent lived in St. Paul
while 26 percent of them lived in Minneapolis [49]. Consistent with this, Downing and
his associates observed that “the majority of Hmong, and Indochinese [Southeast Asian]
refugees in general, are concentrated in the central cities [Twin Cities]” [50].

The population of Southeast Asians, but especially Hmong in Minnesota, grew sig-
nificantly during the 1980s and 1990s. From 1990 to 2000, the Southeast Asian population
grew from 76,094 to 84,062, comprising more than half of Minnesota’s Asian population
(166,217). Hmong’s population increased from 41,800 to 45,443, making them the largest
(at 30.1 percent) of all Asian groups. The Vietnamese population increased from 18,824
to 20,570. Although they were fewer compared to Asian Indians (19,963) and Chinese
except Taiwanese (18,622), the populations of Laotians (9940 to 11,516) and Cambodians
(5530 to 6533) also grew during that period [51]. Whereas in the 1980s, Fresno, California
was considered by some as the “capital of the Hmong” in America [52], by the 2000s,
Minneapolis-St. Paul had come to replace Fresno as the Hmong capital of America or even
the “Hmong capital of the world” [47]. Much of this growth can be traced to Southeast
Asians’ secondary migration, which was both compelled and voluntary.

Initially, the U.S. government, through its Department of Health, Education, and
Welfare (HEW), reimbursed state agencies and voluntary agencies (Volags) for providing
welfare, medical, and social services to Southeast Asian refugees [53]. The government had
previously promised that aid would last for 36 months after arrival. However, in May 1982,
it shortened it to 18 months after arrival. To make matters worse, states such as Washington
and Oregon, which previously relied on federal aid to support Southeast Asian refugees,
chose not to allot any special funds to continue the support to refugees after their federal
aid programs were cut. Southeast Asian refugees, most of whom lacked the English skills
and formal credentials to find gainful employment, were left with difficult choices: to stay
or to move elsewhere. Having few options, many Southeast Asian refugees migrated to
states such as California, Illinois, Louisiana, Minnesota and North Carolina in search of
jobs [24,54,55]. However, many Hmong also migrated in order to be reunited with lineages,
subclans or co-ethnic communities [56,57].

According to the 2000 U.S. Census, the Minneapolis-St. Paul MSA was home to
2,968,806 persons. Of this, 86.1 percent were White, 5.3 percent were Black, 4.1 percent
were Asian, 3.3 percent were Hispanic (of any race), and 2.1 percent were of mixed racial
background. By 2010, the Minneapolis-St. Paul MSA population had grown to 3,154,469.
Of this, 78 percent were non-Hispanic Whites, 7.5 percent were non-Hispanic Blacks,
5.9 percent were non-Hispanic Asians, 5.5 percent were Hispanics, and 3.1 percent were
“Other”. Southeast Asians made up the majority (51.2 percent) of the Asian population
not including Hawaiians and Pacific Islanders, in this MSA [58]. As one of the oldest
places of Southeast Asian refugee resettlement (1975–2006), the Minneapolis-St. Paul MSA
presents an ideal opportunity to observe the ethnic concentration, suburbanization and
segregation patterns of Cambodians, Hmong, Laotians and Vietnamese over time. We
focus our attention on this in the rest of this paper.

2. Materials and Methods

Our primary data consist of the Decennial Census of Housing and Population for 1990,
2000, and 2010, and the 2006–2010 Public Use Microdata Sample (PUMS) data of the American
Community Survey. We also used census tract level data from the professional version
of Social Explorer (Social Explorer, Inc., Bronxville, NY, USA) to compute the dissimilarity
indices as well as the proportion of Southeast Asian suburbanization within the seven-county
Minneapolis-St. Paul metropolitan area. In the rest of this article, we use the terms non-
Hispanic Whites, non-Hispanic Blacks, and non-Hispanic Asians (not including Hawaiians or
Pacific Islanders), as these are identified in the United States Census. The term “Southeast
Asians” refers to Cambodians, Hmong, Laotians, and Vietnamese collectively. We will refer
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to specific ethnic groups when comparing groups. Admittedly, each Southeast Asian group
is comprised of persons from different immigration cohorts (e.g., some immigrated earlier
than others) as well as different generational cohorts (e.g., some were born abroad, others
were born in the U.S.). Given the limitations inherent in aggregated United States census tract
data, we were unable to distinguish between United States-born persons and foreign-born
persons without losing ethnic specificity (i.e., Hmong, Cambodian, Laotian, Vietnamese).
As such, the category of Southeast Asian actually includes persons who are immigrants as
well as persons who are the children of immigrants. Nevertheless, United States immigrant
communities have rarely, if ever, been comprised of solely foreign-born persons or families. In
this paper, we are interested primarily in immigrant group patterns and outcomes rather than
in individual-level variables or relationships.

2.1. Definition of Suburbanization

The United States Office of Management and Budget defines metropolitan statistical
areas (MSAs) as geographical areas that “have at least one urbanized area of 50,000 or
more population, plus adjacent territory that has a high degree of social and economic
integration with the core as measured by commuting ties” [59]. Analytically, a metropolitan
statistical area contains a core and a periphery. The United States Census defines a “central
city” as the city or set of qualifying cities with the largest population in an MSA [60]. In
2010 and 2000, the Minneapolis-St. Paul-Bloomington MSA was comprised of 13 counties,
2 of which are located in Wisconsin. These 13 counties include Anoka, Carver, Chisago,
Dakota, Hennepin, Isanti, Ramsey, Scott, Sherburne, Washington and Wright counties in
Minnesota and Pierce and St. Croix counties in Wisconsin. However, prior to that, in
1990, the Minneapolis-St. Paul MSA consisted of only 11 counties (Anoka, Carver, Chisago,
Dakota, Hennepin, Isanti, Ramsey, Scott, Washington, Wright, and St. Croix counties).

Following the conventions of the United States Census Bureau, we define the suburban
population as the proportion of the population that resides outside of the central city but
within the metropolitan statistical area [4]. We are aware of some of the limitations of
defining suburbs in this way (see, for instance, the discussion by Massey and Denton [4]).
However, others have followed a similar approach in defining suburbs [60]. In this paper,
we count the cities of St. Paul and Minneapolis as the “central city” of the Minneapolis-St.
Paul MSA and take the remainder of the MSA to be suburbs. We will also refer to these
areas as “metro central city” and “metro suburbs”.

2.2. Definition of Dissimilarity Index

As one of the most widely used measures of residential evenness, the index of dis-
similarity measures the departure from evenness between two social groups. This index
ranges from 0 to 100, and represents the proportion of the minority population that would
have to move to another neighborhood in order to achieve an even distribution across the
larger geographic area under study [17]. An index score between 0 and 30 is considered
low segregation, an index between 30 and 60, moderate segregation, and an index score
equal to or above 60 suggests that there is high segregation between the two groups [4].
A difference of less than five points is usually considered a negligible difference [61]. The
dissimilarity index (D) is calculated as follows:

D=
1

2

N

∑
i=1

|
bi
B
−wi

W
|

where, supposing that we are calculating the dissimilarity for Blacks and Whites, bi is the
Black population of the ith areal unit (in our case, the census tract represents neighborhoods);
B is the total Black population of the large geographic entity (in our case, MSA) for which
the index of dissimilarity is being calculated; wi is the White population of the ith areal
unit (census tract); and W is the total White population of the large geographic entity
for which the index of dissimilarity is being calculated. When interpreting the results on
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segregation, we are aware that the dissimilarity index may be inaccurate and less reliable
when a group’s population is less than 1000 [62]. This is less of a concern to us in this paper
since the populations of the individual racial and ethnic categories (White, Black, Asian,
Southeast Asian, etc.) that we study number more than 1000 within the Minneapolis-St.
Paul MSA, including its central city and suburbs.

In using the dissimilarity index, we are aware that it is one of at least five indicators of
racial segregation, that none of these indicators is superior to the rest, and that no single
indicator can capture all the aspects of racial segregation. Given our research questions
and considering the constraints of space, we decided to use the dissimilarity index because
it is one of the most commonly used measures of racial segregation and therefore might
enable us to compare our findings with past findings.

3. Results

3.1. Trends in Southeast Asian Americans’ Suburbanization

Trends in the suburbanization of Blacks, Cambodians, Hmong, Laotians, and Viet-
namese in the Minneapolis-St. Paul MSA are presented in Figure 1. In 1990, Hmong were
by far the least suburbanized (4.9 percent lived in suburbs) of all the five minority groups,
including Blacks. In contrast, Vietnamese were the most suburbanized (63 percent of them
lived in suburbs). Laotians and Cambodians were virtually similar in terms of their degree
of concentration in the suburbs (40 percent). Compared to Blacks, 24 percent of whom were
in suburbs, Cambodians, Laotians, and Vietnamese were more likely to live in the suburbs
in 1990. However, the decades after 1990 saw a number of significant changes. Next, we
discuss the major trends in suburbanization for each of the Southeast Asian groups.

Figure 1. Percent in suburbs by ethnic group and year, Minneapolis-St. Paul MSA, 1990–2010.

3.1.1. Hmong

Between 2000 and 2010, the Hmong population in Minnesota experienced a significant
shift toward suburbanization. This stands in sharp contrast to the preceding decade
that witnessed substantial growth in the concentration of Hmong in the central cities of
Minneapolis and Saint Paul (see Figure A1 in Appendix A). It should be noted that the
Hmong population in Saint Paul increased by about 12 percent (26,509 to 29,662 persons)
during this decade, albeit much more slowly than in previous decades. (Saint Paul’s
Hmong population is second only to that of Fresno, California—the city with the largest
Hmong population (31,771 as of 2010) of any city in the United States). On the other hand,
the Minneapolis-based Hmong population decreased by more than 28 percent (10,489 to
7512 persons). Altogether, including these central cities and their suburbs, there were about
61,500 Hmong living in the Minneapolis-St. Paul MSA in 2010 (see Table 1).
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Table 1. Population, Income, and Home Ownership Distribution by Race and Ethnicity in the
Minneapolis-St. Paul MSA, 2010.

Median Household
Income *

Percent Home Ownership *

Number in
MSA Percent Metro

City
Metro

Suburbs Metro City Metro
Suburbs

NH White 2,458,958 (78.0) $73,600 $78,100 79.4 81.7
NH Black 238,128 (7.5) $28,000 $31,300 25.4 33.1

NH Asian (Non-
Hawaiian/PI) 185,854 (5.9) $73,000 $57,000 55.0 61.8

Other Asian (Non-
Hawaiian/PI) 90,738 (2.9) $78,004 $72,520 52.6 65.1

Southeast Asian 95,116 (3.0) $70,000 $47,000 61.9 59.3
Cambodian 6015 (0.2) $92,000 $50,700 76.8 52.5

Hmong 61,504 (1.9) $25,000 $38,000 23.3 49.7
Laotian 7299 (0.2) $30,800 $70,600 73.8 78.3

Vietnamese 20,298 (0.6) $71,000 $66,800 57.9 85.6
Hispanic 173,968 (5.5) $41,700 $47,300 44.8 52.1

All Others 97,561 (3.1) – – – –
Total 3,154,469 (100.0) $63,500 $70,000 67.3 73.7

Scheme 2010. American Community Survey 2006–2010. * Weighted samples (median household income in 2009
dollars); “Metro” refers to the 2010 Minneapolis-St. Paul MSA as approximated by Public Use. Microsample
Areas (PUMAs), excluding Pierce and St. Croix counties.

While there was a broad shift to suburbanization, much of the growth occurred only
in the inner ring suburbs adjacent to Minneapolis (Brooklyn Center and Brooklyn Park)
and Saint Paul (Maplewood, North Saint Paul, Little Canada, Vadnais Heights as well
as Cottage Grove). Growth in Hmong populations also occurred in some suburbs more
distant from the central cities including Woodbury, Oakdale, Blaine and Coon Rapids.
Moreover, many of the Hmong residents in some suburban communities such as Brooklyn
Center and Brooklyn Park resided in census tracts with high and growing concentrations
of Hmong.

However, by 2010, Hmong remained substantially less suburbanized (42 percent)
compared to Laotians (83 percent), Vietnamese (82 percent), and Cambodians (79 percent),
and moderately less suburbanized than Blacks (52 percent). Not only were Hmong less
suburbanized in the Minneapolis-St. Paul MSA, they were also more ethnically concen-
trated in particular neighborhoods. Compared to other Southeast Asians, Hmong tended to
live with co-ethnics forming concentrated neighborhoods (see Table 2). Indeed, as early as
1990, highly concentrated neighborhoods of Hmong (i.e., tracts with over 2000 persons of
the same ethnicity) can already be found in Ramsey County. For example, in 1990, census
tract 305, which lies within the city of St. Paul and is six miles northeast of downtown St.
Paul, was home to 2106 Hmong residents. This census tract is bounded by W. Larpenteur
Avenue in the north, E. Magnolia Avenue in the south, Rice Street on the west and roughly
N. Westminster St. on the east.

Population size cannot entirely explain Hmong’s tendency to form highly concentrated
ethnic neighborhoods. For instance, in 2000, when the Vietnamese in Minnesota were
reported to be about 18,800, there was not a single census tract that contained more
than 1000 Vietnamese persons and only one census tract that contained between 500
and 999 Vietnamese residents (Table 2). In contrast, in 1990, when Hmong numbered
about 16,800, one census tract contained over 2000 Hmong persons, another census tract
contained between 1000 and 1999 Hmong, and six census tracts contained between 500
and 999 Hmong. Moreover, although about 10,100 Laotians resided in Minnesota by 2010,
there was no census tract that contained more than 500 Laotians. In summary, Hmong
experienced substantial suburbanization between 1990 and 2010; however, the majority
(58 percent) of their population continued to reside in the central city.
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Table 2. Neighborhood Concentrations by Ethnic Group and Year, in Minneapolis-St. Paul MSA, 1990–2010.

1990 2000 2010

Cambodian Population 3858 5530 7850
Number of Census Tracts with 1000–1999 Ethnics 0 0 0
Number of Census Tracts with 500–999 Ethnics 0 0 0
Number of Census Tracts with 200–499 Ethnics 1 1 3

Hmong Population 16,833 41,800 63,619
Number of Census Tracts with 2000–2999 Ethnics 1 1 0
Number of Census Tracts with 1000–1999 Ethnics 1 5 8
Number of Census Tracts with 500–999 Ethnics 6 14 25
Number of Census Tracts with 200–499 Ethnics 11 35 52

Laotian Population 6381 9940 10,065
Number of Census Tracts with 1000–1999 Ethnics 0 0 0
Number of Census Tracts with 500–999 Ethnics 0 0 0
Number of Census Tracts with 200–499 Ethnics 2 3 4

Vietnamese Population 9387 18,824 23,544
Number of Census Tracts with 1000–1999 Ethnics 0 0 0
Number of Census Tracts with 500–999 Ethnics 0 1 1
Number of Census Tracts with 200–499 Ethnics 1 6 8

Source: U.S. Census Bureau, Census 1990, 2000, 2010.

3.1.2. Cambodians

Cambodians displayed a mixed picture of suburbanization (see Figure A2 in the
Appendix A). By 2010, about 6000 Cambodians were living in the Minneapolis-St. Paul
MSA. The Cambodian populations showed modest decreases in both the Minneapolis
(−3 percent) and Saint Paul (−13 percent) central cities. Much of the most impressive
growth in the Cambodian population was in non-inner ring suburbs including Shakopee,
Eagan, Lakeville, and Eden Prairie. Lower rates of growth to established Cambodian
populations were seen in inner ring suburbs including Bloomington and Richfield, though
significant growth occurred in other suburbs including Cottage Grove and Brooklyn Park.
Notable population growth also occurred in the outstate communities of Rochester and
Faribault. With the declining Cambodian population in Saint Paul, Rochester had the
largest Cambodian community of any city in Minnesota in 2010. Moreover, as the data in
Table 2 suggest, the Cambodian population tended to be dispersed rather than concentrated
in particular neighborhoods in the Minneapolis-St. Paul MSA. Between 1990 and 2010,
there was no neighborhood that contained 500 or more Cambodian persons.

3.1.3. Laotians

Laotian residential patterns shifted to what might be called an advanced level of
suburbanization during the 2000–2010 decade (see Figure A3 in Appendix A). There was
a mass exodus of Laotians from the central cities of Minneapolis (−54 percent) and Saint
Paul (−73 percent). By 2010, Laotians, who numbered about 7300 in the Minneapolis-St.
Paul MSA, had become the most suburbanized (83 percent) of all the Southeast Asian
groups, including Vietnamese. The most impressive growth in Laotian population growth
occurred in non-inner ring suburbs including Shakopee, Burnsville, and Savage. Some
inner ring suburbs also lost Laotian residents including Richfield and Brooklyn Center.
With the substantial decline in Laotian populations in Minneapolis and Saint Paul, the West
Metro suburb of Brooklyn Park had the largest enumerated Laotian population in the state
in 2010. Some growth was evident in outstate Minnesota Laotian communities as well in
Rochester, St. Cloud, Worthington and Mountain Lake. Like Cambodian residents, Laotian
residents tended to be more dispersed throughout the Minneapolis-St. Paul MSA.
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3.1.4. Vietnamese

In 2010, the Vietnamese population in the Minneapolis-St. Paul MSA was about
20,300. During the 2000–2010 period, Vietnamese also showed a strong pattern toward
suburbanization and movement out of the central cities of Minneapolis (−32 percent) and
Saint Paul (−19 percent) (see Figure A4 in Appendix A). The larger percent increases
in Vietnamese populations occurred in the non-inner ring suburbs of Blaine, Shakopee,
Savage, Lakeville and Apple Valley. As with Laotians, the West Metro suburb of Brooklyn
Park replaced the two central cities as the large Vietnamese population centers in the metro
area. The Vietnamese community in outstate Rochester also showed notable growth over
the decade.

Furthermore, the available evidence suggests that Southeast Asians who live in the
suburbs do not necessarily have higher socioeconomic resources than those who live in
the central city. As Table 1 shows, the median household income of Southeast Asians
in the suburbs of the Minneapolis-St. Paul MSA (“Metro Suburbs”) was USD 47,000 in
2009. In comparison, the median household income of their counterparts in the central city
(“Metro City”) was USD 70,000. Cambodians exemplify this phenomenon; their central-city
population had a median household income of USD 92,000, which is almost twice as high
as the median household income of their suburban counterparts. Consistent with their
higher income background, about 77 percent of Cambodians in the central city owned
homes compared to 53 percent of Cambodians who owned homes in the suburbs. In
contrast to Cambodians and Vietnamese, Hmong and Laotians appear to be more similar
to non-Hispanic Blacks and Hispanics in terms of the relationship between their household
income and their residency. That is, suburbanized Hmong and Laotians tended to have
substantially higher median household incomes than their counterparts in the central city.
None of this is meant to negate the fact that people and their families need some financial
resources in order to move from place to place and in order to maintain their living in
certain areas, whether these are central cities or suburbs. Nevertheless, the findings here
suggest that Southeast Asians’ level of suburbanization (or, conversely, level of central city
living) not only varies by group but cannot be entirely explained by socioeconomic factors.
Next, we examine Southeast Asians’ residential segregation.

3.2. Trends in Southeast Asians’ Residential Segregation

Table 3 presents trends in the racial segregation, as measured by the dissimilarity index
(D), of non-Hispanic Whites, non-Hispanic Blacks, non-Hispanic Asians, and Southeast
Asians in the Minneapolis-St. Paul MSA. It is important to note that during the 1990s and
2000s, White–Southeast Asian segregation was just as high (D > 60), or even slightly higher
than White–Black segregation. Despite a small decline in their segregation level, by 2010,
White–Southeast Asian remained moderately segregated (D = 56.5). Although studying
Southeast Asians’ segregation from Whites is crucial, it reveals only part of the complex
story of race relations in the Minneapolis-St. Paul MSA. To obtain a better understanding of
the variety and extent of racial segregation in this area, we also examine Southeast Asians’
segregation from non-Hispanic Blacks and other Asians.

In contrast to their high level of segregation from non-Hispanic Whites, Southeast
Asians were substantially less segregated from non-Hispanic Blacks within the MSA. In
fact, Southeast Asians’ segregation from non-Hispanic Blacks has been declining since 1990
such that by 2010, the segregation level between Southeast Asians and non-Hispanic Blacks
was significantly lower (D = 41.7) than the segregation level between non-Hispanic Whites
and Southeast Asians (D = 56.5).

Moreover, the data suggest that Southeast Asians experienced greater racial seg-
regation than other Asians did. For instance, in 1990, the segregation level between
non-Hispanic Whites and other Asians who are not Southeast Asians (D = 30.2) was sub-
stantially lower than the segregation level between Southeast Asians and non-Hispanic
Whites (D = 62.6). However, the segregation level between non-Hispanic Whites and other
Asians has increased during the last two decades such that by 2010, the dissimilarity index
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was 37.9. Interestingly, by 2010, Southeast Asians remain almost as segregated from other
Asians (D = 52.3) as they are from non-Hispanic Whites (D = 56.5), and both of these
patterns have changed very little between 1990 and 2010.

Table 3. Dissimilarity Indices by Ethnicity and Year, Minneapolis-St. Paul MSA, 1990–2010.

Dissimilarity
Index

Change between
1990 and 2010

Minneapolis-St. Paul MSA 1990 2000 2010

NH White-NH Black 62.0 60.1 52.9 −9.1
NH White-NH Asian 41.3 45.0 43.0 1.7

NH Black-Southeast Asian 48.4 40.3 41.7 −6.7
Other Asian-Southeast Asian 55.0 57.4 52.5 −2.5

NH White-Other Asian (Non-SEA) 30.2 33.7 37.9 7.7

NH White-Southeast Asian 62.6 63.3 56.5 −6.1
NH White-Hmong 85.4 80.1 70.3 −15.1

NH White-Vietnamese 48.3 50.3 46.9 −1.4
NH White-Laotian 69.6 66.8 59.2 −10.4

NH White-Cambodian 71.9 64.6 57.5 −14.4
Source: U.S. Census Bureau, Census 1990, 2000, 2010.

However, Southeast Asians’ experiences with racial segregation are not uniform.
Between 1990 and 2010, Hmong (−15.1), Laotians (−10.4), and Cambodians (−14.4) each
experienced some decline in their segregation from non-Hispanic Whites. In spite of
this, Laotians’ and Cambodians’ segregation remained moderately high and Hmong’s
segregation remained very high. Hmong were clearly the most segregated (D = 70.3) while
Vietnamese were the least segregated (D = 46.9). It is important to note that Vietnamese’s
segregation level was essentially unchanged between 1990 and 2010. However, just as data
that lump Asians together can hide within-group differences, data at the MSA level could
hide variations across places with respect to segregation. Next, we examine whether racial
segregation patterns differ between central cities and suburbs.

3.2.1. Segregation in the Central City

Table 4 presents trends in the segregation of non-Hispanic Whites, non-Hispanic
Blacks and Southeast Asian groups in the central city and suburbs of the Minneapolis-St.
Paul MSA between 1990 and 2010. The data show several complex trends and patterns of
racial segregation in the central city and the suburbs.

Table 4. Dissimilarity Indices by Ethnicity and Year, Minneapolis-St. Paul MSA, 1990–2010.

1990 2000 2010
Change between

1990 and 2010
Central City Suburbs Central City Suburbs Central City Suburbs Central City Suburbs

NH White-NH Black 56.4 42.2 51.8 47.6 49.6 46.8 −6.8 4.6
NH White-NH Asian 51.4 29.6 51.1 36.3 53.4 37.6 2.0 8.0

NH Black-Southeast Asian 52.1 36.8 44.2 33.0 48.4 35.7 −3.7 −1.1
Other Asian-Southeast Asian 52.9 39.8 59.7 40.6 57.5 45.7 4.6 5.9

NH White-Other Asian
(Non-SEA) 35.4 27.9 30.7 34.4 37.0 38.2 1.6 10.3

NH White-Southeast Asian 64.2 44.8 63.6 47.7 70.0 45.7 5.8 0.9
NH White-Hmong 72.1 82.5 70.0 65.2 75.0 60.1 2.9 −22.4

NH White-Vietnamese 53.4 46.7 52.7 49.7 48.5 47.1 −4.9 0.4
NH White-Laotian 67.8 68.2 63.9 66.0 65.5 58.8 −2.3 −9.4

NH White-Cambodian 70.7 70.7 62.3 65.1 61.7 57.0 −9.0 −13.7

Source: U.S. Census Bureau, Census 1990, 2000, 2010.

The evidence suggests that Southeast Asians as a group experienced higher racial
segregation in the central city than in the suburbs. For example, in 2000, White–Southeast
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Asian segregation was very high in the central city (D = 64.0) and moderately high in the
suburbs (D = 47.7). It is important to note that even as White–Black segregation in the
central city declined (−6.8) between 1990 and 2010, White–Southeast Asian segregation
in the central city actually increased (5.8) during this period. Indeed, by 2010, Southeast
Asians in the central city (D = 70.0) were much more segregated than non-Hispanic Blacks
in the central city (D = 49.6). Among Southeast Asians in the central city, Hmong were
the most segregated (D = 75.0), while Vietnamese were the least segregated (D = 48.5).
Importantly, Laotians (D = 65.5) and Cambodians (D = 61.7) were also highly segregated in
the central city.

3.2.2. Segregation in the Suburbs

Like the central city, the suburbs display some complex segregation patterns. Between
1990 and 2010, Asians in the suburbs became more rather than less segregated from non-
Hispanic Whites (D increased by 8 points). On the other hand, the segregation level of
Southeast Asians stayed about the same in the suburbs (D = 45.7 or moderately high).
However, there are some marked inter-group differences with respect to segregation.
By 2010, Vietnamese in the suburbs (D = 47.1) were substantially less segregated than
Cambodians (D = 57.0), Laotians (D = 58.8), and Hmong (D = 60.1) in the suburbs. Among
Southeast Asians in the suburbs, Hmong experienced the largest decrease in terms of their
segregation from non-Hispanic Whites. However, this is not too surprising considering
that Hmong’s segregation level was extremely high (D = 82.5) in 1990. Cambodians in
the suburbs experienced a similar but less substantial decrease in their segregation level;
however, the same caveat about high initial segregation applies to them. Nevertheless,
Hmong’s segregation was unexpectedly severe given their socioeconomic resources. Even
though Hmong’s median household income in the suburbs (USD 38,000) was somewhat
higher than that of Blacks (USD 31,300), Hmong in the suburbs (D = 60.1) were substantially
more segregated than Blacks in the suburbs (D = 46.8).

Interestingly, by 2010, Vietnamese remained just as segregated in the suburbs as they
were in the central city. In fact, this pattern has sustained since 1990 when Vietnamese
residency in the central city and suburbs appears to make no difference to their segregation
level. Curiously, this pattern of convergence in segregation level between the central city
and suburban areas also is found among non-Hispanic Blacks, who are arguably much
more established residents in the MSA. For example, by 2010, non-Hispanic Blacks in
the suburbs (D = 46.8) were about as segregated as their counterparts in the central city
(D = 49.6). Moreover, we can tell from looking at the segregation level between non-
Hispanic Whites and other Asians who are not Southeast Asians in the suburbs that their
relationship is increasingly segregated rather than integrated (D increased by 10.3 points
between 1990 and 2010). These findings suggest that for racial minority and non-white
immigrant groups, residential segregation from non-Hispanic Whites has a tendency to
level off rather than continue to decline as racial minorities and immigrants become more
suburbanized. In summary, although Southeast Asians in the central city tend to experience
higher segregation than their counterparts in the suburbs of the Minneapolis-St. Paul MSA,
living in the suburbs has not resulted in residential propinquity with non-Hispanic Whites.

4. Discussion

At the outset of our paper, we posed three questions: (1) how and to what extent has
the suburbanization of individual Southeast Asian former refugee groups changed in the
Minneapolis-St. Paul Metropolitan Statistical Area between 1990 and 2010?
(2) how has Southeast Asians’ suburbanization affected their degree of racial segrega-
tion in the central city and in the suburbs? (3) how does understanding the differences
between these Asian subgroups improve our understanding of urban geographic processes?
Our data show that during the 1990 to 2010 period, Southeast Asians in the Minneapolis-St.
Paul Metropolitan Statistical Area experienced substantial suburbanization. However,
Southeast Asians’ suburbanization has occurred alongside moderately high to very high
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levels of residential segregation in both the central cities and suburbs. However, not all
Southeast Asian ethnic groups experienced the same levels of suburbanization, segregation,
or concentration. For instance, a clear majority (58 percent) of Hmong Americans remained
in the central cities, particularly St. Paul, and Hmong experienced greater racial segregation
than any of the other Southeast Asian groups as well as Blacks. Vietnamese, who were the
least segregated among Southeast Asians, remain just as segregated as Blacks in both the
central cities and the suburbs. Taken together, our set of findings complicates any simple
meaning or definition of “suburbanization” and raises questions about the assumptions of
both the spatial assimilation and place stratification perspectives on immigrant residential
processes. Next, we discuss the first of our questions before turning our attention to the
second and third questions.

How has Southeast Asian Americans’ suburbanization been possible over time? We
suggest that Southeast Asians’ suburbanization was probably facilitated by a combination
of factors and processes, including the gradual accumulation of financial capital, families’
recognition of and responses to specific economic constraints and opportunities, changes
in families’ residential preferences, and the lack of substantial new Southeast Asian immi-
gration into the central cities. For most individuals and groups in American society, the
accumulation of financial capital is a gradual, difficult, and uncertain process rather than a
fast, easy or inevitable one. Southeast Asian refugees, unlike other economic immigrant
groups in the U.S., arrived with diverse social class backgrounds, much less resources
and fewer transferable language and work skills and credentials (because the skills that
they possessed were often devalued by employers in the host society). Consequently, they
experienced higher levels of poverty and had a much more difficult time accumulating
financial capital than other European or non-refugee immigrant groups [63,64]. As such,
in the late 1970s and early 1980s, homeownership was simply out of reach for the vast
majority of them. Nevertheless, Southeast Asian Americans’ family and household poverty
levels have been declining since the 1980s and 1990s [65]. The decline in Southeast Asian
Americans’ overall poverty probably enabled some to afford to move out of the inner cities
and into the suburbs, where the cost of housing tended to be higher.

The fact that Southeast Asians’ gradual suburbanization partly reflects their gradual
accumulation of financial capital can be inferred from the reports that most of the suburbs
into which Southeast Asians have moved are aging suburbs—as indicated by U.S. census
data on the median year in which housing structures were built. These aging suburbs
are adjacent to the two central cities: St. Paul and Minneapolis. This finding is similar to
previous findings that Black households in the 1970s gained access to only aging suburbs
that have been abandoned by higher-socioeconomic Whites, who have moved into the
exburbs far away from the central cities [66]. As a result, despite having moved further
away from the central cities, Blacks remain closest to it compared to Whites. To be sure,
socioeconomic resources cannot entirely explain Southeast Asians’ suburbanization or their
continued segregation.

During the economic recession of the mid- to late-2000s, home foreclosures pushed
some established residents out of their homes both in the central cities and in the suburbs.
At the same time, the frequency of foreclosures produced a population that demanded both
rental and owned property. This demand for rental property kept rent prices fairly high
or at least stable for the rest of the population who rent their homes. Working Southeast
Asian adults recognized this economic opportunity (i.e., cheap foreclosed homes and lower
mortgages for homes compared to previous decades, and easier access to home loans). The
relatively lower prices of homes, including homes in the suburbs in this decade, made
it more possible for Southeast Asian who had been renters to buy older homes in these
neighborhoods. Even some Southeast Asian who already owned homes opted to let go of
their high-mortgage homes in order to repurchase newer but less expensive homes.

But perhaps even more important than cost-benefit considerations, Southeast Asians’
residential preferences have developed and changed over time due to real and perceived
social circumstances. Like most residents, many established Southeast Asian residents are

240



Urban Sci. 2023, 7, 110

keenly aware that access to certain sets of important resources is affected by one’s location.
For example, this includes access to better public schools, but also access to cleaner streets,
more parks and public places of accommodation, more responsive police, less regular police
surveillance (lower perceived risk of racial profiling), etc. Southeast Asian children born
in the late 1970s were now in their mid-20s; many of them have graduated from college
and are employed. Their wages supplemented individual households’ incomes, increasing
their capacity to purchase homes in the suburbs. The more culturally and linguistically
acculturated and more economically mobile generation is both more cognizant of the racial
stratification of our American society—a society that encourages association with lighter-skin
people and discourages association with darker-skin people—and more able to afford to move
into predominantly white neighborhoods, if they choose to. This does not mean they can
always choose where they want to live—because racism against Asians and racial minorities
in general remains pervasive—but it means they have more options than their parents.

However, our findings question the expectation that all immigrant groups will con-
tinue to move to the suburbs as their socioeconomic standing improves. Our data show
that, contrary to this expectation, Cambodians with higher median household incomes
reside and disproportionally own homes in the central city as opposed to the suburbs
where their lower-income counterparts are found. Moreover, a clear majority of Hmong
residents remained in the central cities, particularly St. Paul, despite improvements in their
overall socioeconomic status during the previous two decades. To what extent might this
have to do with racial discrimination in housing or racism against Asians in the broader
society? To what extent might this have to do with ethnic members’ own preferences to
live and work among people who look like them? While these questions are beyond the
scope of our study, we encourage future research to explore them.

How has suburbanization affected Southeast Asians’ degree of racial segregation? Our
data show that although Southeast Asians in the central city tended to experience higher
segregation than their counterparts in the suburbs of the Minneapolis-St. Paul MSA, living
in the suburbs has not resulted in residential propinquity with non-Hispanic Whites. As
we have seen, between 1990 and 2010, Asians in the suburbs became more rather than
less segregated from non-Hispanic Whites. During the same period, the segregation level
of Southeast Asians in the suburbs stayed about the same (D = 45.7 or moderately high).
Indeed, our data indicate that Southeast Asians in the suburbs are less segregated from
non-Hispanic Blacks in the suburbs than they are from Whites or other Asians in the
suburbs. This suggests that suburban Southeast Asians are, on average, less separated from
(or living closer to) non-Hispanic Blacks than they are from either non-Hispanic Whites
or other non-Hispanic Asians. Once again, there were some marked differences between
Southeast Asians in terms of residential segregation. By 2010, Vietnamese in the suburbs
were substantially less segregated than Cambodians, Laotians, and Hmong in the suburbs.
Nevertheless, Vietnamese in the suburbs remained just as segregated from Whites as Blacks
in the suburbs were from Whites.

The spatial assimilation model, which predicts that immigrants will move into the
suburbs as their socioeconomic status improves, is unable to explain (a) why a clear
majority of Hmong residents remained in the central cities, particularly St. Paul, despite
improvements in their overall socioeconomic status during the previous two decades or,
relatedly, (b) why Hmong have formed ethnic concentrations in areas adjacent to the central
city. Instead of focusing on “assimilation”, perhaps we should focus more on the variety
and complexity of immigrants’ and immigrant groups’ spatial processes and outcomes.
One important finding of our study is the persistence of ethnic concentration, especially
the concentration of Hmong in the Minneapolis-St. Paul metro area as indicated by their
high levels of neighborhood clustering and residential segregation.

One of the key lessons of our study is that even though Hmong, Cambodians, Laotians
and Vietnamese share similar experiences of having been displaced refugees, immigrating
to the U.S. during the same historical period (1970s), and resettling in the same state
(Minnesota), their spatial processes and, more specifically, their residential patterns, are not
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necessarily alike. Indeed, our data suggest that each of these groups has unique residential
patterns that cannot be explained by increases in their socioeconomic status alone. Although
segmented assimilation theory, by taking account of immigrant groups’ unique contexts
of exit and contexts of reception, can reliably predict immigrant groups’ socioeconomic
outcomes or social mobility prospects, it may be less able to predict groups’ residential
patterns, at least without greater specification. We suspect that this may be because
non-White immigrants’ residential processes involve complex, dynamic individual and
collective actions, social, economic, and political opportunities and constraints, institutional
processes and state policies, and evolving social norms and interactions—factors that are
affected by social and economic factors but are not necessarily determined by it. Perhaps
by further specifying the processes and mechanisms and by clarifying how they work
in tandem with government reception policies, labor markets, and public reception to
condition groups’ residential constraints and opportunities, segmented assimilation theory
may be further developed to predict groups’ residential patterns.

Furthermore, the residential patterns of Southeast Asians as a group, at least up to
this historical period, differ from those of other East Asian groups who have resided in the
United States for much longer and are more established in U.S. metropolitan areas. For
example, Li showed that Chinese Americans formed an “ethnoburb” or “ethnic suburb” in
the San Gabriel Valley in Los Angeles. By ethnoburb, she means “suburban ethnic clusters
of residential areas and business districts in large American metropolitan areas. . ..[which
are] characterized by both vibrant ethnic economies, due to the presence of large numbers
of ethnic people, and strong ties to the globalizing economy, revealing their role as outposts
in the emerging international economic system” [67]. Even though Hmong Americans are
highly concentrated in the Twin Cities and have vibrant ethnic economies, they do not
(yet) appear to be an “ethnoburb” in the sense that they lack strong ties to the globalizing
economy and do not currently serve as outposts in the emerging economic system. Nev-
ertheless, both Hmong Americans in the Twin Cities and Chinese Americans in the San
Gabriel Valley do have at least one thing in common: ethnic concentrations with various
ethnic businesses, some of which are thriving.

How does understanding the differences (and similarities) between these subgroups
improve our understanding of urban geographic processes? The varied residential patterns
of Southeast Asian subgroups suggest that there cannot be a one-size-fits-all model of
immigrant spatial processes or outcomes. Just as the spatial assimilation model cannot fully
explain why a large proportion of Hmong and Cambodian Americans remain in the central
city, place stratification cannot fully account for why Vietnamese Americans have become
quite suburbanized. Given that each immigrant group experiences its own unique contexts
of exit and contexts of reception, which can shape their members’ resources and opportu-
nities and possibly their residential assimilation process and outcome [21,22], models of
immigrant spatial process or outcome, should, at the minimum, take immigrant groups’
unique contexts of exit and reception into account when studying immigrant groups’ urban
spatial processes and outcomes. Since immigrant groups’ contexts of reception are subject
to change rather than remaining static, we should expect changes, such as interruptions,
inconsistencies, reversals, and so on, in immigrant groups’ spatial processes and outcomes.

5. Conclusions

In recent decades, former refugees from Laos, Cambodia, and Vietnam have expe-
rienced suburbanization in the re-emerging immigrant gateway city of Minneapolis-St.
Paul, Minnesota. However, their suburbanization has not resulted in residential propin-
quity with the majority population (Whites). Instead, Hmong, Laotians, Cambodians and
Vietnamese remain moderately or severely segregated in both the central cities and the
suburbs, sometimes, even more segregated than Blacks. The varied spatial processes and
diverse outcomes of Southeast Asian subgroups in the St. Paul-Minneapolis metro area of
Minnesota complicate the meaning of “suburbanization” and challenge the assumptions of
both spatial assimilation and place stratification models of immigrant residential outcomes.
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Appendix A

Figure A1. Map of the distribution of Hmong Americans by Census Tracts, Minnesota, 1990 to 2010.
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Figure A2. Map of the distribution of Cambodian Americans by Census Tracts, Minnesota, 1990 to 2010.

Figure A3. Map of the distribution of Laotian Americans by Census Tracts, Minnesota, 1990 to 2010.
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Figure A4. Map of the distribution of Vietnamese Americans by Census Tracts, Minnesota, 1990 to 2010.
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Abstract: Urban tourism resilience has become an important issue in light of the recent
COVID-19 crisis, and heritage tourism represents an opportunity to recover from recent
losses and develop resilient, sustainable planning for this sector. Important cities in CEE
countries, such as Bucharest, are particularly affected, as in their case, the recent recovery
in tourism overlaps with efforts to promote a positive image to replace identity labels
associated with their communist past. In this context, online digital exposure to cultural
heritage is of significant interest for resilient, sustainable tourism planning. Analyzing
the most frequently online-promoted objectives through a mixed-methods approach, this
study is an innovative empirical attempt to statistically uncover the online projected image
of Bucharest. The main results show that despite the intended image projection, the
Romanian capital’s communist heritage remains one of its most important landmarks,
especially for international tourists. Other essential features that influence the frequent
promotion of heritage objectives that represent the Romanian national culture include the
representativeness of the monuments or institutions (e.g., museums) and their accessibility
(i.e., their location in the center of Bucharest or close to local attractions). These results are
important for the strategic planning of urban tourism in the region.

Keywords: urban tourism; heritage promotion; landmarks; online images; blogs

1. Introduction

Urban tourism resilience has become a major theme of sustainable planning and
development policies in the world’s major cities in the post-pandemic era. As old and new
urban destinations sought to recover from the period of non-tourism and silent tourism [1,2],
resilience was adopted as a new paradigm for hospitality recovery and blended with the
older, more holistic ‘multi-pillar paradigm of sustainable development’ [3]. Bucharest has
a rich, complex cultural heritage dating back to the Middle Ages, reflecting important
radical changes in different historical phases [4]. The city has become progressively more
attractive, increasing its international tourist demand considerably in recent decades [5]
and attracting foreign tourists, unexpectedly during the COVID-19 period, as it hosted
mega sporting events [6].

According to the National Institute of Statistics [7], the number of inbound tourists
increased by 2.5% in December 2023 compared to December 2022, which is evidence of
the post-pandemic recovery. This increase was registered due to the gradual lifting of
travel restrictions. This makes Bucharest one of the first European capitals to be visited as a
tourist destination post-COVID-19.
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This fact was also a direct result of the post-communist efforts to rebrand tourism
that were undertaken before the COVID-19 pandemic. Since the early 1990s, Eastern Euro-
pean destinations sought to highlight cultural leisure attractions as key strategic elements
to change tourism perceptions in competition with consecrated European destinations
under the new postmodern mobility paradigm [5], which emphasized the new travel
interests of the postmodern leisure traveler demanding “smaller-scale specialized niche
marketing” [8] (p. 427).

A recent study [9] underscored the importance of sightseeing experiences for contem-
porary travelers and identified certain heritage objectives in Bucharest (e.g., the Palace of
Parliament, the Cotroceni Palace, the Romanian Athenaeum, the Village Museum “Dimitrie
Gusti”, the Stavropoleos Church, Herăstrău Park, and the Cişmigiu Gardens) as main at-
tractions for foreign tourist demand. The opinions and evaluations of international visitors
as co-creators of tourism products, WOM (word-of-mouth) promoters, and travel influ-
encers play a central role in the overall perception of a destination’s image [9,10]. Recent
research has therefore emphasized the essential role that travel marketing and social media
platforms for digital destination branding, travel blogs, booking sites, and livestreams play
in the online image of cultural heritage, promotion, and accessibility of destinations [11–14].

In this context, embracing another perspective, our study aims to highlight the main
heritage objectives promoted by specialized platforms, booking sites, and/or blogs as the
first options for travel and sightseeing in Bucharest. Further advertised through electronic
word-of-mouth (eWOM) and social media platforms, these objectives reach, in the end, a
gradually wider audience, defining the iconic nature of a destination.

The analysis addresses the following research questions:
RQ1. What are the attractions and landmarks most frequently promoted/mentioned

by online sources for tourism in Bucharest?
RQ2. Which main factors/elements determine the attractiveness and selection for the

online promotion of attractions and heritage objectives in Bucharest?
The paper is structured as follows: The next section (Section 2) comprises a literature

review on the discussed topic. The third section focuses on the materials and the mixed
methods used to conduct the theoretical, empirical analysis of the online exposure of
cultural heritage and digital online accessibility of the city of Bucharest. The fourth section
presents the main results of the research design and metadata used to highlight the main
tourist attractions advertised online for the Romanian capital. The fifth part includes a
discussion of the main findings, their implications, possible policy recommendations, and
the study’s conclusions.

2. Literature Review and Context Analysis

2.1. Urban Tourism Resilience Connected to Cultural Heritage and the Particularities of
CEE Destinations

Cultural heritage tourism is seen as a factor of regional development, especially for
peripheral regions that are at the same time far from political administrative centers and
off-the-beaten-path travel destinations [15]. From the perspective of European cohesion and
economic development, this is also the case for Bucharest and Romania. The geographical
regions and cities of the post-communist CEE countries were particularly exposed to
globalization and neoliberalization trends in the travel and mobility markets. They were
forced to create new attractive identities for tourism and business activities [16] that would
counterbalance the uniform labeling and negative images induced by the media [5] and
break away from any association with communism [17,18]. With the recently gained
‘freedom’ [19], CEE countries have experienced important and rapid changes in tourism in
the post-communist period.
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Urban tourism resilience is a topic with particular connotations in these countries
in which large cities and particularly national and regional capitals developed tourism
related to cultural heritage as a main factor of urban development in the post-industrial
economic period [20]. CEE urban destinations became part of the global tourismification
phenomenon, as many preserved and displayed complex historical settings [21] and were
particularly interested in attracting tourists searching for authentic off-the-beaten-track
attractions through old monuments and city center historic districts [22]. A large number
of studies, many of which are dedicated to European destinations, emphasize an obvious
connection between cultural heritage and increased visitors in the context of international
tourism [23]. The literature dedicated to post-socialist cities (e.g., in Romania and Serbia)
emphasizes the complex role of culture in achieving urban regeneration and, therefore,
increasing urban economic competitiveness with regard to tourism development in Eastern
Europe, particularly for second-tier cities lagging behind their Western European peers that
have continued to enjoy the richness and diversity characteristic of liberal societies [24,25].
Tourism and leisure activities are also a solution for sustainable integrated regeneration
urban strategies dealing with complex ecological problems in the post-industrial era, which
particularly hit post-socialist cities, overlapping important traditional industrial centers in
CEE countries [26].

As explained above, in the urban tourism sustainability and resilience paradigm
displayed by these countries, two opposing currents interfere. On the one hand, there
is a clear break from the communist past, particularly emphasized by post-communist
destinations that deconstructed socialist images based on previous ‘propagandist imagery
and discourses’ [27] while adopting a Westward-looking orientation in an attempt to
reshape national identities and promote and interpret dissonant national heritage [28]. At
the same time, a second, opposite collective feeling of popular nostalgia for the socialist
past was highlighted by the literature, as seen in the case of Tirana (Albania) with the
regeneration of socialist architectural urban elements of the city through museumification
strategies [29]. Contentious heritage spaces connected to communist monuments were
also exemplified in the case of Sofia (Bulgaria), involving places of collective memories
that attract social dissension, generate ideological and social interferences and intra- and
intergenerational debates, and provoke public manifestations [30].

In ex-communist territories, and particularly in large cities and capitals, there are im-
portant buildings described as dissonant heritage, representing symbols of totalitarianism
(e.g., impressive buildings as symbols of power, headquarters of the regime, and residences
of former leaders). Tourism is a way to grant use value and economic sustainability to
such architecture [31] that is otherwise contested by an important mass of residents and
dissonant with the new post-socialist identities that CEE countries attempted to reconstruct
and advertise mainly by ‘decommunization’ and emphasis on the pre-socialist “Golden
Age” and the Westernization/Europeanization of their urban areas [32].

In terms of urban tourism development and economic resilience for these cities located
in Eastern Europe, one of the biggest challenges of the last few decades was, therefore, the
transformation of “post-socialist heritage. . .into new market-led major visitor attractions”,
deconstructing the socialist iconic images and propaganda through the design of new
cultural landscapes and post-socialist perspectives [33] (p. 145).

2.2. Online Cultural Heritage Visibility and Urban Tourism Resilience in a Post-COVID Context

Online marketing communication and planning have been highlighted as key factors
in the effective valorization of resources [34]. Planning mechanisms, multilevel governance,
financial resources, consistent support for local tourism, and the reinvention of cities have
been identified as key variables to be addressed in post-crisis scenarios for the recovery
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and sustainability of urban tourism, with obvious positive effects on this sector for the
resilience of cities [3,35]. In the recent scientific literature published during and after the
COVID-19 pandemic, urban challenges and crises connected to terms like sustainability
and resilience have been prioritized as topics.

One of the main concerns for tourism research has been the relationship between these
last two variables and the identification of tourism development models that could best
meet their principles [36]. Urban tourism, which involves the protection and better valoriza-
tion of cultural heritage, has emerged as a core element of effective and sustainable strategic
spatial planning for European capitals and major regional centers, despite their different
administrative and cultural approaches caused by the prevailing political leadership in the
last decades of the 20th century [37]. The harmonization of sustainability and resilience
paradigms for post-crisis cultural tourism represents a real necessity for urban destinations,
particularly regarding Eastern European destinations [38]. Not uniformly defined, tourism
resilience is a multidimensional complex concept related to economic resilience, which
is mainly described by elements of resistance, recovery, reorientation, and renewal [39],
through which a domain copes with aggressive, restrictive, and/or challenging factors or
incidental events that limit its development and normal functioning.

Virtual tourism attributes in general, and in relation to cultural heritage in particular,
were greatly increased during the COVID-19 crisis, which reinforced tourists’ desire to visit
destinations through immersive virtual experiences [40]. The COVID-19 outbreak provoked
an unprecedented global shock to tourism industries, with the lockdown effects generating
demand volatility for many countries and almost all segments of the business [41]. In
this context, digitalization permeated all areas of professional and private existence, and
the online virtual environment of visited destinations and the view through cameras
became fundamental common elements of contemporary visual geographies perceived on
booking platforms and travel blogs [42–44]. Photographs of inbound tourists reflect both
the subjectivity of tourists and objective descriptions and reflections of the visual aesthetics
of destinations, providing a valuable source of data for tourism studies that rely on photo-
sharing or social media platforms [45]. The elements of the tourist cityscape, including
the inventory of main attractions, which are most visible in the photos and promoted on
official websites, platforms, and blogs, play an important role in branding and marketing
an area [46]. eWOM and user-generated reviews represent a new phase of development
and a more powerful tool than physical WOM for the tourism sector, increasing during the
COVID-19 pandemic, determining the reputation of places, and influencing travel decisions
through online information searches [47]. Recent studies have confirmed that potential
tourists are influenced by online reviews and consumer opinions in their decision-making
processes [48], further emphasizing the importance of travel vloggers and travel bloggers
for portraying destinations [12,49].

For certain destinations, studies have confirmed that recognizing heritage images can
enhance the tourism experience, promote the attractions’ visibility and accessibility for
tourists, maintain interest in local architecture, and encourage conservation efforts [50].
Architecture and iconic buildings are an essential part of the urban heritage that makes up
a city’s image and brand [51] as urban tourism models have developed, making historic
cities and their heritage increasingly important in recent years [52]. The presence of major
heritage attractions (e.g., museums, monuments, and important historical buildings) on
the internet and their appearance at the top of the search engine results or accessibility
through relevant information, easily available for potential tourists, is of major importance
for what could be called heritage ‘online exposure’ [53], enhancing overall tourist access
and determining tourist motivation to visit these sites.
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Adaptive reuse and heritage conservation should currently be a priority in historic
city centers such as Bucharest. Studies have shown that tourists’ perception of the level
of preservation of a heritage site can bring added value to the conservation function of
cultural objectives [54]. At the same time, the visualization of tourist attractions, as well as
the on-site tourist experiences during the visit, greatly influence revisit intention [5].

2.3. Main Aspects of the Case Study

Romania and its capital have continuously developed and expanded their international
tourist attractions in recent decades, resulting in a significant increase in accommodation ca-
pacity and tourist demand. According to official statistics, domestic demand for Bucharest
doubled in terms of both arrivals and overnight stays in the period of 1996–2023, mainly
due to the polarizing functions of the capital city and numerous business events. Busi-
ness tourists are also opting for leisure visiting activities, either individually—since they
sometimes have a few spare hours between the business meeting and their departure to
their residence—or during extra events associated with the segment of congresses and/or
conferences they attend as a core activity that determines their business travel. Foreign
tourists coming to Bucharest recorded an increase after 1990 and especially after 2007 (when
Romania’s accession to the EU was registered), from 217,120 arrivals in 1990 to 1,210,580 in
2018, exceeding 55% of the total demand in the last few years before the COVID-19 pan-
demic. In terms of overnight stays, foreign demand is even more important and accounted
for over 60% of the total tourism demand for Bucharest in the years before COVID-19.
The average length of stay of international demand has also increased in recent years
(2.4 days was the highest value registered in 2022 and 2023), but it still remains low, as
the vast majority of visitors usually come to the city for business reasons or for a short
vacation. Recent studies have identified an increasing interest in Romania and Bucharest as
a leisure destination for international tourists. The development of air transport in Europe
and the important traffic concentrated at Henry Coandă Airport (which handles almost
60% of the total passenger traffic in Romania) have made Bucharest an ideal destination
for a weekend getaway, which is gradually being discovered and promoted by individual
travelers and bloggers who advertise their shared experiences of this off-the-beaten-track
urban destination.

Despite the foundation of the Bucharest Tourism Board as an association meant to
coordinate the efforts of all stakeholders involved in promoting the tourism destination
of Bucharest in 2014 [55] and the initiative of Bucharest City Hall to find consultants to
elaborate a consistent adapted tourism strategy [56], the capital of Romania lacks a co-
herent tourism marketing strategy. The existing Integrated Urban Development Strategy
expressed the need for integrated socio-economic development of cultural heritage and
tourism in Bucharest. Among its six main priorities, it explicitly mentions the need to elab-
orate and implement a tourism development and marketing strategy that should promote
cultural tourism in Bucharest [57]. Other important divergent efforts were directed toward
developing a tourism promotion site for Bucharest that was redesigned in 2016 [58,59],
while the site BUCUREŞTI.RO [60] is still currently looking for partners that will collaborate
on its development.

In this context, the promotion of cultural tourism, the online visibility of heritage at-
tractions, and the preservation and renewal of Bucharest’s old city center and its landmarks
as core elements testifying to the historically evolving lifestyles and complex culture of this
capital city in Southeast Europe seem particularly important. Lacking a clear marketing
and promotion strategy while defining itself as a growing attraction destination for both
domestic and international visitors, Bucharest is a perfect case study for investigating
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the research questions formulated above, leading to important findings and input for
policymakers and local and regional tourism stakeholders in the present context.

When considering previous studies focusing on the tourism attractiveness of cultural
heritage sites in post-communist destinations, our research has an obvious original thematic
approach focusing on the online visibility of urban landmarks in Bucharest that, to the
best of our knowledge, has not been employed previously. Despite the simplicity of the
empirical methodology, this research may offer valuable suggestive results that could be of
interest to both academic readers and practitioners, the latter of whom may be interested in
designing future integrated marketing tourism policies adapted to the current context.

3. Materials and Methods

As stated in numerous studies, information and communication technologies (ICTs)
have become “essential in tourism destination management”, as “tourists have become
more experienced and digitally literate” [61] and have gained further access to them via big
data, the internet, social media, and the emerging blogging and vlogging phenomena [62],
while influencing travel behavior.

The exploratory aim and research questions of this study, focusing on the overall
tourism demand for Bucharest, initially determined the internet research and the selection
of data sources and data collection. Travel marketing websites, travel blogs, and even
booking or ticketing websites were part of our final list, which included a total of 65
web sources from which the data were extracted (Table 1). The search was performed
from November to December 2024 by using different combinations of keywords in both
English and Romanian, such as: ‘Bucureşti; turism’, ‘Bucharest; tourism’, ‘sightsee; Bucharest’,
‘promotion; Bucharest’, ‘promovare; Bucureşti’, ‘tourism attractions; Bucharest’ ‘rute turistice;
Bucureşti’, ‘travel blog; Bucharest’, ‘visit Bucharest’, ‘What to do in Bucharest’, ‘what to see in
Bucharest’, ‘Bucharest; travel tips’, etc. Supplementary searches for Bucharest on booking and
ticketing platforms were conducted. Google keyword combination search results revealed
numerous sources of marketing and destination promotion for the Romanian capital,
including a significant number of blogs (Table 1). Booking and ticket sales platforms,
as well as commercial and general information platforms, were discovered as online
information and promotion sources for tourist attractions in Bucharest. Marketing, tourism,
booking, and general information platforms belong either to public or private entities (e.g.,
institutions or associations), while blogs represent individual private sources. The common
feature that validated these data sources in our research was the fact that they displayed
publicly available information from which our metadata were extracted, and most of all,
the websites appeared at the top of the search engine results [53].

Table 1. Types of online sources promoting sightseeing and the main cultural attractions in Bucharest.

Type of Site/Platform
Marketing
and Tourism
Platforms

Blogs
Booking and
Ticketing
Platforms

General
Information
Platforms

Total

35 16 9 5 65
Computed by the authors (data collected in November–December 2024).

From each source, the first ten landmarks, monuments, and attractive places were
extracted in the order in which they were presented by the online web source. The online
sources presenting less than ten objectives were eliminated. Even though empirical data
extraction is more time-consuming, it was essential for our study because our objective did
not require the software analysis and technical steps needed for studies on unstructured
texts as in other cases [63]. Moreover, this was the most convenient method of data
collection, taking into consideration the heterogeneity of how web information is displayed
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(e.g., the presentation of heritage objectives through text or pictures) and the numerous
sources, but also the fact that the data volume did not require excessive human resources,
nor was it time-consuming.

Our initial research phases consisted of reading and empirically selecting sources that
promoted at least ten tourist attractions for the city under study. Then, the first ten tourist
objectives advertised on each website were extracted, which allowed us to register their
mention order, as both keyword extraction and hierarchical sorting have been validated as
important methodological steps in cultural heritage evaluation studies [64]. To facilitate
data mining for further statistics and visualization techniques, the obtained raw data were
cleaned and encoded by coding labels that allowed for the transformation of different
mentions of monuments and landmarks in Bucharest using shorter uniform labels. Data
cleaning and curation were performed in Excel using specific commands and functions
to reduce as much as possible the bias resulting from their manual introduction, which
could not have been performed otherwise, and further ensured easy software analysis.
The comparatively small amount of data allowed for thorough, rigorous verifications that
eliminated errors resulting from initial manual encoding and software commands.

Furthermore, quantitative statistics representing the frequency and volume of advertis-
ing within the selected sample of the top landmarks and monuments in Bucharest, as well
as complementary semantic analyses, were performed using Excel and the Voyant tools,
respectively, as adapted available software resources already used in other qualitative data
mining studies [65,66]. Supplementary graphs underlining statistics on the hierarchical
mention of individual monuments were created to highlight the importance of different
types and/or groups of monuments that share certain characteristics or common features
and elements.

The complementary semantic analyses, which were also performed on selected data
from the final sample list of web sources, took advantage of the data mining and cleaning
performed beforehand. The final data pool was cleansed of words unnecessary for the
current analysis (verbs, prepositions, conjunctions, etc.) and helped us to present accurate
word cloud images that clearly highlight the types and/or names of monuments and
landmarks in Bucharest.

4. Main Results

Considering the popularity of Bucharest’s main heritage objectives and landmarks,
the Palace of the Parliament, the second largest building in the world, formerly known
as Casa Poporului/House of the People, a sign of the former communist regime and a
megalomaniac architectural project realized under Ceauşescu’s regime, is definitely the
number one tourist attraction for international tourists. The building is promoted by
marketing and booking platforms as well as blogs on eWOM opinions as one of the top
ten most important destinations and one of the first three most important landmarks of
Bucharest (Figure 1a,b, Figure 2 and Figure 3a). Reference studies [28] have noted that it
represents a controversial legacy of communism, attracting tourist gazes and curiosity in
the central area of the city, symbolically associating its significant size and the history of
the building with totalitarianism and Ceauşescu’s role in its construction. The building
is particularly contested by Romanians, who see it as quite inappropriate for what they
wish to represent in light of post-communist achievements and recently won democracy.
This is literarily symbolized by the building’s current designation and primary function
as the seat of the modern parliament and, thus, the democratic legislature [28] and is
in contrast to their efforts to create and market new positive identitarian images about
Romania and to attract inbound tourism and increase related spending [67]. However, the
view of communism remains an important trend, at least among foreign visitors. In online
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sources, both on marketing platforms and travel blogs, Ceauşescu’s villa is mentioned
among the first three options of the top ten list of places to visit in Bucharest (Figure 1a).

 

Figure 1. The total number of mentions of main heritage objectives and tourist attractions in Bucharest:
(a) Among the first three mentions within the top ten mention lists in the study sample; (b) considering
the total number of mentions within the top ten mention lists in the study sample. parl—Parliament
Palace; aten—Romanian Athenaeum; oldt—Old Town; arct—Arch of Triumph; stav—Stavropoleos
Church; vict—Victoriei Avenue; artm—National Museum of Art of Romania; ceau—Ceauşescu’s man-
sion; cotr—Cotroceni Palace; cart—Cărtureşti Library; revo—Revolution Square; hera—Herăstrău
Park; unir—Unirii Square; cism—Cişmigiu Park; vilm—Village Museum; hist—National History
Museum of Romania.
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Figure 2. The most frequently mentioned heritage objectives and tourist attractions in Bucharest
within the top ten mention lists of the study sample.
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Figure 3. The most frequently mentioned heritage objectives and tourist attractions in Bucharest
within the top ten mention lists in the study sample (the order of mentioning—x-axis; the number of
mentions—y-axis). (a) Palace of the Parliament; (b) Romanian Athenaeum; (c) Old Town; (d) Victoriei
Avenue; (e) Revolution Square; (f) Stavropoleos Church; (g) Village Museum; (h) Herăstrău Park;
(i) Cişmigiu Park.

The popularity of heritage objectives reflects a combination of historical, architectural,
cultural, religious, and social elements (with reference to the current use of the buildings).
In second place among the most promoted monuments in Bucharest on the online sources
included in the study’s sample, one finds the Romanian Athenaeum (Figures 1a,b and 3b).
As a cultural symbol associated with the George Enescu International Festival of classical
music, this monument is representative of the 19th-century French-inspired architectural
aesthetic that characterized important monuments in the center of Bucharest during the
pre-communist Golden era of cultural flourishing and architectural innovation. Another
monument from the royal period that commemorates Romania’s victorious past is the
Triumphal Arch, which is the first of three monuments in Bucharest included in the city’s
top ten landmarks (Figures 1a,b and 2).

The ‘Old Town’, or ‘Old Center’, is inevitably one of the most visited areas by both
visitors and residents and is recommended by most sources in our sample as a must-see
in Bucharest (Figures 1a,b, 2 and 3c). The cityscape is characterized by “a medieval urban
fabric (narrow streets) and architecturally valuable buildings (from the 18th and 19th
centuries)” [54] (p. 2360). The historic center of the city is home to numerous important
heritage sites (e.g., churches and museums) but also institutions (e.g., the National Bank of
Romania) and numerous restaurants and catering establishments, which provided funding
for the renovation and preservation of the built heritage, thus ensuring the adaptive
reuse and economic sustainability of many buildings [68] after a long and controversial
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restitution process that began after the 1989 revolution [5]. The Stavropoleos Monastery
Church, located in the Old Town, is a religious monument associated with the important
Greek community in Bucharest and has been preserved over the centuries in contrast to an
important inn complex typical of the architecture of the medieval capital that surrounded
it and no longer exists. Built in the autochthonous Brâncovenesc style and located in the
Old Town, the monument is consistently listed by numerous online sources as one of
Bucharest’s top ten tourist attractions (Figures 2 and 3e).

Calea Victoriei/Victoriei Avenue is another landmark that is repeatedly men-
tioned among the top ten tourist attractions not to be missed when visiting Bucharest
(Figures 1a,b, 2 and 3d) and can be connected to other important objectives, such as squares
(Old Center and Revolution Square (Figure 3e)), monuments (Romanian Athenaeum), and
important museums (National History Museum of Romania and National Art Museum of
Romania) (Figure 2). Victoriei Avenue crosses the Old Center of Bucharest and is one of
the oldest streets in the Romanian capital, which once connected the Old Royal Court with
other central institutions. Like the Arch of Triumph, its name commemorates Romania’s
victory in the War of Independence (1877–1878).

The museums in Bucharest are also among visitors’ favorites, as they reflect the
Romanian way of national manifestation in the fields of history, art, and science, which
ideally coincides with the restoration of identity through “individuality and difference”
from the former common political past of the CEE countries in the post-communist era [69]
(pp. 126–127). Among the ten most important sights in Bucharest, one should also mention
the Village Museum. During the communist era, this type of museum was considered part
of the promotion of rural heritage among city dwellers as a “strong reminder of their rural
roots” [8] (p. 428) and capitalized on the emotional attachment to place in a complex region
from the point of view of urban–rural relations [70]. With the new tourist development
trends promoting sustainable rural tourism in CEE countries and reprocessing the national
image from a historical perspective for marketing purposes, this type of museum has been
revitalized as a tourist attraction, especially for the demand of foreign tourists [67].

The parks are also popular tourist attractions for visitors to large urban areas, and
large parks near the historic Old Town, such as Cis, migiu, or near other attractive objectives,
such as Herăstrau Park near the Village Museum, are named among the top ten places to
visit in Bucharest by several different online sources (Figures 1b and 3h,i).

In this way, the above graphs reveal the monuments and heritage objectives promoted
by current online sources for Bucharest as a travel destination, empirically answering the
first research question. The results confirm, 35 years after the revolution, the findings in
previous studies that state that, one of the most important heritage attractions tourists
‘gaze into’ and are still invited to visit at present by both tourism platforms and visitors’
blogs is the communist megalomaniac building of the Palace of Parliament, representing a
dissonant post-communist institutional symbol of pluralist democracy [28].

The popularity of the destinations reflects a combination of historical, architectural,
cultural, religious, and social elements (with reference to the current use of the buildings)
but also advantages in terms of accessibility related to their location close to the city center,
on main transport routes (major central boulevards or the main route to the airport), or close
to other important popular monuments and tourist attractions. Romania, and Bucharest in
particular, as a tourist destination, offers a wide variety of tourist attractions that reflect
European cultural influences from the West and the East, as well as a mix of historical
attractions that develop a historical perspective. Alongside the quantitative empirical
analysis, the complementary qualitative software techniques have synthesized and clearly
presented some keywords that denote the main characteristics and types of cultural heritage
that have been promoted and found particularly attractive by tourists (Figure 4).
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Figure 4. Word cloud summary based on the top ten mentions of cultural heritage objectives and
tourist attractions in Bucharest within the research sample.

The first result of the qualitative analysis of the sample texts clearly shows the impor-
tance of Romanian and national as the main attributes of the advertised institutions and
monuments, such as museums and palaces, which are objectives with high national heritage
value. Other important terms in the word cloud above (Figure 4) are church (and the
particularly sonorous name of Stavropoleos), garden (mentioned for the Botanical Garden
and some parks, e.g., Cişmigiu gardens), square (mentioned for Revolution, University,
Unirii, or Victoriei squares), and park (mentioned for Cişmigiu, Herăstrău, and selectively
for other examples of parks in Bucharest). In this way, the word cloud highlights elements
that reflect national symbols, monumental buildings, cultural institutions of particular
importance, places of historical significance, and places of relaxation (e.g., green areas
and squares, including shopping areas, restaurants, and hospitality units), underlining
the main motivations for cultural visitors potentially attracted to Bucharest as an urban
tourism destination.

The nature of advertised cultural heritage in relation to the different types of tourism
motivation and the complementary qualitative analysis provided the answer to the second
research question.

In addition to a cultural heritage objective’s popularity and fame via its importance
for the knowledge of national cultural identity, its location and/or accessibility represent a
third factor that determines both the attractiveness and the selection for online promotion
and exposure of cultural heritage attractions in Bucharest.

From the point of view of localization and accessibility, the above-mentioned destina-
tions can be divided into and/or linked to the following two main locations:

- Attractions and monuments located in the center of Bucharest (e.g., Palace of Parlia-
ment, Unirii Square, Old Town, Stavropoleos Church, Victoriei Avenue, Romanian
Athenaeum, Revolution Square, Romanian National Museum of Art, and Cişmigiu
Park). Most of the advertised tourist attractions are concentrated here.

- Those located on the express bus line to Henry Coandă (Otopeni) Airport in the
northern part of the city. The attractions in this area are just as significant but less
frequented than those in the center. These include Bucharest’s largest park, Herăstrău,
which is very popular and visited all year round by both foreign tourists and locals;
the Village Museum, which is located near Herăstrău Park and recognized and visited
mainly by people/tourists interested in Romanian traditions; and the Ceauşescu
Mansion/Palatul Primaverii (Spring Palace), which attracts a large number of tourists,
especially people interested in recent history and the dictatorship period. These are
usually frequented by tourists passing through the area on their way to the airport or
specifically visiting different monuments or Bucharest landmarks.
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5. Discussion and Conclusions

Particularly prominent urban tourism destinations in CEE countries, such as Bucharest,
face major challenges in the implementation of marketing planning for the development of
cultural tourism activities. According to the scientific literature [18], this sector has been
prioritized in this European region in order to create a positive image that reflects the new
socio-political realities and is free from any association with the totalitarian communist
regimes that shaped its political orientation in the second half of the 20th century. Despite
the image projection sought by tourist board managers, administrative authorities, and even
residents, the images and texts available online are fraught with obvious contradictions, as
sometimes architectural monuments (the Palace of Parliament) or intangible heritage (the
figure of Ceauşescu) linked to the communist legacy can be a strong tourist attraction for
foreign visitors.

Despite the important online exposure of monuments that are a reminder of the
communist period (such as the Palace of Parliament or Ceauşescu’s villa), Bucharest has a
rich ecclesiastical architecture, displaying important architectural monuments from the end
of the 19th century and the interwar period (e.g., the Romanian Athenaeum, the old Royal
Palace that houses the National History Museum of Romania, and the Triumphal Arch). In
addition to these interesting architectural monuments, Bucharest is also home to numerous
churches and monasteries that are the result of the city’s development in recent decades as
the administrative capital of Romania. Today, the city includes modern attractions that offer
tourists places to relax, such as parks, squares, thermal baths, shopping centers, libraries,
and business complexes.

Beyond their fame or the architectural, historical, and aesthetic values that the monu-
ments have (e.g., size, architectural style, and connection to historical moments or personal-
ities), the location and accessibility of the monuments are important factors that determine
their fame and, consequently, the number of visitors. As expected, most visitors, and conse-
quently the most promoted monuments, are located in the central area of Bucharest, while
a different group of frequently promoted monuments can be found in the northern area.

The online exposure of these objectives improves their online accessibility and pro-
motion, which, in the long run, can further enhance the attractiveness of the most visible
cultural monuments and institutions in Bucharest as part of the new framework paradigm
of creative place-making that proposes the creation of stories and images as resources for
the sustainable development of destinations [71].

Many blogs and marketing platforms provide information about sights and monu-
ments that can be visited, as well as restaurants worth visiting, digitally promoting and
practically defining the current landscape of virtual Bucharest as a destination, thus influ-
encing and orienting the choice of future visitors. Online promotion, visibility, and heritage
accessibility are, therefore, essential elements for the resilience and sustainability of urban
tourism today and need to be considered in the future strategic planning of this area by
tourism development stakeholders.

Based on the research results in this paper, the following policy recommendations
could be made for tourism development in relation to cultural heritage in Bucharest:

- Extend the visibility and promotion of cultural heritage through the design and devel-
opment of tourism products proposing flagship iconic objectives and supplementary
associated attractions based on either the theme and/or the location of main tourism
attractors (e.g., visits to the National Museum of Contemporary Art hosted by the
building of the Palace of Parliament; visits to the Museum of Communism located
in the Old Town, associated with visits to the Palace of Parliament or Ceauşescu’s
residence; visits to Stavropoleos Church, associated with visits to Sf. Anton Church in
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the Old Town, located near the ruins of the Old Royal Court of Bucharest or other old
churches in the city center).

- Extend the visibility and promotion of urban cultural heritage all over Bucharest
through the design and development of thematic routes. Starting from the qualitative
results in our study and types of heritage that could raise tourist interest, one could
see a possible tour of Bucharest’s palaces (e.g., Suţu Palace, part of Bucharest’s Munic-
ipality Museum; Cantacuzino Palace, near the National Museum “George Enescu”),
churches (in the Old Town and the monasteries around Bucharest), gardens, and
famous squares (e.g., Revolution Square, University Square), or a red tourism tour (to
be designed and adapted for different target groups).

- Digitalization of cultural heritage for both its valorization and better promotion, start-
ing with the implementation of QR codes as a means of information and continuing
to the design of adapted specialized applications for different types of users, which
may determine immersive cultural tourism experiences.

- The design of creative cultural products and adapted events that should value both
iconic landmarks and less well-known monuments that could be visited in Bucharest,
either on an open access basis or on different occasions.

- The association of cultural products and attractions with corporate events and busi-
ness tourism (e.g., conferences or fairs) that would increase both the visibility and
the financial sustainability of cultural heritage preservation and valorization for
visiting purposes.

The original analysis performed in our study was based on a mixed quantitative and
qualitative methodological approach aiming to obtain suggestive exploratory research
results on the online exposure and visibility of the most important elements of cultural
heritage in Bucharest. Considering the lack of dedicated studies on this topic for this
important urban tourism destination in Romania and the lack of updated marketing and
promoting strategies, the contribution of our study could be considered valuable input for
both the future scientific literature and future integrated strategies for tourism development.
The simple empirical methodological approach makes the results easy to communicate to
various types of stakeholders interested in the tourism sector and representing the tourism
industry, administrative authorities, cultural institutions, etc. The suggestively illustrated
results could encourage practitioners to consider scientific input and public–private multi-
stakeholder partnerships as a basis for the design of future integrated policies that are
better adapted to the territorial context and its dynamics.

The exploratory character of this study and its pseudo-experimental perspective on the
visualization of cultural heritage in Bucharest through simple Google search exercises from
the perspective of a normal user, as well as the extraction and computing of data (collected
from heterogeneous sources and displayed in various forms, e.g., photos or text), deter-
mined the novelty of our research results, which were empirical as well as suggestive and
interesting. Despite its simplicity, the methodological approach was appropriate to answer
the two research questions and successful at revealing important quantitative aspects of the
online promotion of cultural heritage elements in Bucharest through marketing platforms,
booking sites, and blogs. They represent valuable, scientifically validated input for the
development of future strategies addressing this area, which is particularly promising for
Bucharest and has seen increasing trends in international tourism demand in recent years,
both before and after the COVID-19 pandemic.

Regardless of these contributions, this research has some limitations that suggest
possible future research directions. One limitation includes the volume and type of data
and metadata that did not allow for more complex analysis. The extraction of more
complex information (e.g., connected to websites and tourism platforms) that would allow
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for the application of more complex quantitative and qualitative research methods and the
achievement of more sensitive analysis should be a priority for further investigations on this
topic. Complementary databases and techniques (e.g., surveys or interviews with tourism
development stakeholders) should also be considered for further analysis. Comparative
studies and research results for other large cities in Romania or cities within CEE countries
could also be considered to extend research on the visibility and online exposure of cultural
heritage in the future.
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16. Light, D.; Creţan, R.; Voiculescu, S.; Jucu, I.S. Introduction: Changing Tourism in the Cities of Post-communist Central and
Eastern Europe. J. Balk. Near East. Stud. 2024, 22, 465–477. [CrossRef]

17. Hall, D. Destination branding, niche marketing and national image projection in Central and Eastern Europe. J. Vacat. Mark. 1999,
5, 227–236. [CrossRef]

18. Hughes, H.; Allen, D. Cultural tourism in Central and Eastern Europe: The views of ‘induced image formation agents’. Tour.
Manag. 2005, 26, 173–183. [CrossRef]

19. Horáková, H. Post-Communist Transformation of Tourism in Czech Rural Areas: New Dilemmas. Anthropol. Noteb. 2010, 16,
59–77.

20. Vaishar, A.; Št’astná, M.; Zapletalová, J. From industry to cultural tourism: Structural transformation of the second-order city.
Case Brno. Cities 2025, 158, 105685. [CrossRef]

21. Jansen-Verbeke, M. Tourismification of Historical Cities. Ann. Tour. Res. 1998, 25, 739–742. [CrossRef]
22. Kowalczyk-Anioł, J. Rethinking tourism-driven urban transformation and social tourism impact: A scenario from a CEE city.

Cities 2023, 134, 104178. [CrossRef]
23. Karner, M.J.; Husseini de Araújo, S.; Escher, A.J.; Soares, S.B.V.; Ribeiro, Z.L.; Pöschl, S.N.; Ramos, J.O.; Rocha e Silva, G.R.;

Schneider, K. “Culture-touristification” of colonial towns in the interior of Brazil. Erdkunde 2024, 78, 225–244. [CrossRef]
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