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This study aims to identify and explain the components influencing sustainable urban
Received: livability for older adults in Tabriz and to develop a context-specific (indigenous) model
é6/12./2%2.5 ised form: grounded in field data. The research adopts a qualitative approach using Grounded
oeoa0zh e orm: Theory. Data were collected through semi-structured interviews with 16 experts and key
Accepted: informants in urban planning and design, urban management, and elderly-service
26/05/2026 planning— including relevant faculty members, senior managers and experts of Tabriz
Publisher online: Municipality, and specialists from organizations responsible for older adults and social
30/05/2026 services in Tabriz (e.g., the Welfare Organization and the medical sciences sector).

Sampling followed purposeful/theoretical procedures and continued until theoretical
saturation was achieved. Data analysis was conducted through open, axial, and selective
coding based on the Strauss and Corbin approach. The findings indicate that sustainable
urban livability for older adults is a multidimensional construct, explained through ten
main categories: accessibility and mobility; quality of the built environment and public

Gegrapy spaces; health and care services; safety and security; economic—livelihood conditions;
and cultural-social and supportive contexts; institutional and planning capacity; social—civic
gerzitorial Spatial SrcaEgEy capital and capacities; intervention strategies; and individual, social, and urban

outcomes. Overall, enhancing older adults’ livability requires integrated physical,
service, and institutional interventions, strengthening older adults’ participation, and
| R T promoting cross-sectoral coordination in urban governance.
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Extended Abstract

Introduction

Rapid population ageing, occurring alongside accelerating urbanization, has posed new questions for urban
planning regarding quality of life, spatial justice, and sustainability. Older adults, as a group with distinct needs
in mobility, access to services, safety, health, and social support, are affected by the quality of the urban
environment more than many other population groups. Under these conditions, sustainable urban livability- as a
multidimensional concept- can provide a useful framework for understanding and enhancing older adults’
quality of life in cities. However, in many lIranian cities, context-specific explanatory models that can clarify
the determinants of older adults’ livability within local socio-spatial contexts remain limited. Accordingly, this
study aims to identify and explain the key components influencing sustainable urban livability for older adults
in Tabriz and to develop a localized conceptual model that can serve as an evidence-based basis for urban
policy-making and planning.

Study Area

The city of Tabriz, one of the most ancient cities in Iran, is the capital of the East Azerbaijan Province. Tabriz
city, located in the northwest of Iran, is in a mountainous area at an altitude of 1,350 meters at the junction of
the Aji River and Quri River and is surrounded by mountains from the north to the south. This city with a
population of 1,612,000 people in 2020 and an area of 237 km2 is the fourth largest city in the country after
Tehran, Mashhad and Isfahan. Like other populated cities in Iran, Tabriz city has experienced the phenomenon
of rapid urban growth leading to the formation of urban sprawl growth, an increase in the area of the worn-out
texture, informal and slum settlements in peripheral areas of the city. During recent years, due to high numbers
of immigrants and a high population growth rate, Tabriz city has undergone an irregular and rapid growth and
has experienced incredible population and spatial change. This city has a strategic position in Iran, acts as a
connection point between Iran and Europe and has always been considered to be one of the major cultural,
political and economic poles of Iran.

Material and Methods

This study employed a qualitative approach using Grounded Theory. The study population consisted of experts
and key informants in urban planning and design, urban management, and planning of services for older adults
in Tabriz. Participants were selected from relevant faculty members, senior managers and experts of Tabriz
Municipality, consultants involved in urban development plans, and specialists from agencies responsible for
older adults and social services (including the Welfare Organization and the medical sciences/health sector).
Sampling began as purposive and was completed through theoretical sampling. In total, 16 semi-structured
interviews were conducted, and data collection continued until theoretical saturation was achieved. Data were
analyzed following the Strauss and Corbin approach through open, axial, and selective coding, while the
constant comparative method was applied to refine concepts and strengthen relationships among categories.
Trustworthiness was enhanced through measures such as member checking (returning parts of interpretations to
participants), peer/expert review, and documenting the analytical process via an audit trail.

Result and Discussion
The resulting explanation suggests that sustainable urban livability for older adults in Tabriz is not achieved
through a single intervention, but rather through a set of coordinated and simultaneous actions. The study’s
model aligns with established age-friendly city frameworks and the broader livability literature in its emphasis
on accessibility, transport, public spaces, housing, safety, health, and social participation. The distinctive
contribution of the present model is that it redefines and contextualizes these components within the
institutional, economic, and cultural realities of Tabriz, and highlights institutional capacity, cross-sectoral
coordination, and social capital as key elements of success.
From a practical standpoint, the findings point to the need for policy integration and the strengthening of age-
responsive urban governance. Accordingly, several actionable recommendations are proposed:
(1) systematically integrating ageing considerations and older adults’ livability indicators into urban
development plans and municipal budgeting;
(2) implementing a phased program for improving accessibility of streets and public spaces, prioritizing
neighborhoods with high concentrations of older adults and focusing on walkability and traffic safety;
(3) expanding community-based health, care, and social support services (day centers, home care, mental
health services, and loneliness reduction programs);
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(4) designing formal mechanisms for meaningful participation of older adults in urban decision-making
and evaluation of plans;
(5) strengthening cross-sectoral coordination among the municipality, welfare services, the health sector,
and NGOs, alongside establishing a dedicated urban data and monitoring system for older adults.
In sum, the grounded model developed in this study can provide an evidence-based foundation for planning in
Tabriz and similar cities, and can help clarify a pathway toward a more inclusive, safer, and more sustainable
city for older adults-and ultimately for all citizens.

Conclusion

The findings indicate that sustainable urban livability for older adults is a multidimensional and interrelated
construct explained through ten main categories, each consisting of several subcategories and a set of concise,
meaningful concepts.

1. Accessibility and urban mobility for older adults emerged as one of the most central components,
encompassing age-friendly public transport, walkability, pedestrian safety, and proximity to daily
services and essential land uses.

2. Quality of the built environment and public spaces includes housing quality, suitability of open and
public spaces, environmental legibility, urban furniture, and accessible amenities, all of which shape
older adults’ everyday experience of presence in the city.

3. Health and care services appeared as a decisive dimension, emphasizing access to medical services,
care and rehabilitation, as well as mental health and emotional support.

4. Urban safety and security- including social safety and perceived security, traffic safety, and
environmental/physical safety- either facilitates or constrains older adults’ active participation in urban
spaces. Alongside these dimensions, several components related to the context within which livability
is experienced were highlighted.

5. Economic and livelihood conditions of older adults- including financial capacity, housing
affordability, and economic access to urban services- demonstrate that even high-quality services and
infrastructure do not achieve full effectiveness without the ability to pay and benefit in practice.

6. Cultural-social and supportive contexts emphasize societal attitudes toward older adults, family
support, neighborhood networks, and local ties, indicating that livability for older adults is not merely
a physical issue but also depends on the quality of social relations and the degree of respect and social
acceptance. The findings also underscored the role of organizing and enabling factors.

7. Institutional and planning capacity involves the position of older adults in urban policy-making,
professional/technical capacity, the availability of data and monitoring systems, and cross-sectoral
coordination among organizations.

8. Social—civic capital and capacities include the role of NGOs, public trust, social participation, and
professional and specialized capacities within the city. Finally, two categories representing action and
outputs were identified.

9. Intervention strategies, organized into four clusters- physical/design, social/participatory,
managerial/policy, and service/supportive- ranging from accessibility improvements and human-
centered design to older adults’ participation, mainstreaming ageing in urban plans, and expanding
care and support services.

10. Individual-social-urban outcomes, including improvements in quality of life, health and independence
among older adults; increased social participation and cohesion and greater vitality of public spaces;
and enhanced planning efficiency and urban resilience in response to demographic change.

Overall, these findings yield a localized conceptual model that explains the pathway for improving older adults’
livability-from the determinants shaping urban experience to implementation strategies and multi-level
outcomes.

Key words: urban livability; older adults; urban sustainability; grounded theory.
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Extended Abstract

Introduction

The spatial organization of settlements has undergone a fundamental theoretical shift from classical central
place theory (Christaller, 1933) to network-based and relational space paradigms. From the perspective of
relational space (Harvey, 1973, 2000; Lefebvre, 1991), space is not a neutral container but a social product
shaped by economic, political, and social relations. Meijers (2007) and Taylor et al. (2010) advanced the
network paradigm by emphasizing horizontal, polycentric, and non-hierarchical interactions among
settlements. Despite growing theoretical consensus, empirical studies - particularly on rural-urban systems in
developing countries - have largely focused on describing spatial patterns rather than explaining the causal
processes and driving forces behind them. Previous quantitative research (Journabian et al., 2023) indicates that
the central settlement system of Tonekabon County in northern Iran exhibits an emerging polycentric spatial
pattern. However, the underlying causal mechanisms and contextual factors remain underexplored. This study
aims to identify and analyze the factors influencing the spatial organization of rural settlements in Tonekabon’s
central system using a qualitative grounded theory approach.

Study Area

The central district of Tonekabon County is located in Mazandaran Province, between the Caspian Sea and
Alborz Mountains. It includes two cities (Tonekabon and Shiroud), two rural districts (Golijan and
Mirshamseddin), and 87 inhabited villages. The area encompasses three ecological zones: coastal-plain,
foothill, and high mountainous. According to the 2011 census, 34.6% of the rural employed population works
in agriculture, 27.2% in industry, and 38.1% in services. The region benefits from fertile soils, diverse
agricultural products (citrus, kiwi, rice, greenhouse crops), and growing tourism, including second-home
development.

Material and Methods

This study adopts a qualitative paradigm and employs Strauss and Corbin’s (1998) systematic grounded theory
approach. This method is epistemologically consistent with the relational space paradigm, as both highlight the
socially constructed nature of space and the agency of local actors. Purposive and snowball sampling continued
until theoretical saturation was reached after 17 semi-structured interviews. Participants included three groups:
(1) executive experts from the municipality, governor’s office, and district administration; (2) academic
specialists in geography and rural planning; and (3) private-sector actors (consulting engineers, poultry farmers,
cold storage operators, workshop owners, and members of the industrial town board). Interviews lasted 45-100
minutes and were recorded manually. Data analysis involved open, axial, and selective coding using ATLAS.ti
version 8. Open coding was conducted without preconceived theoretical frameworks. Trustworthiness was
ensured through member checking, external expert review, and thick contextual description.

Result and Discussion

Analysis yielded 337 open codes, 17 axial categories, and a set of selective categories. The findings reveal a
four-stage causal chain driving the transition from a hierarchical to a polycentric network structure.

Stage 1)Contextual Conditions:

Geographical advantages (fertile soil, water resources, climatic diversity) and spatial proximity (short
distances, adjacency, and homogeneous distribution of population and activities) created a foundation for daily
interactions and complementary relations among settlements. As one participant (OS-2) noted: “Spatial
proximity, short distances, and a well-connected network between rural centers and surrounding urban nodes
have been instrumental in forming networks and flows.”

Stage 2) Causal Conditions:

Three key forces drove the transformation. First, improvements in the transportation network (east-west
highway and asphalted rural roads) reduced travel times, connected previously isolated mountain settlements
(e.g., Karatchal and Pletan), and enabled direct producer-to-market linkages. Second, the spontaneous
moderation of centralization — a bottom-up spatial process rather than a top-down state policy — enabled
intermediate settlements (Valiabad, Soleymanabad, Ammariyeh, Lazarbon) to assume new roles as tourism
hubs, agricultural service centers, and specialized production clusters. Third, speculative real estate capital
flowing from major metropolises (Tehran, Karaj, Isfahan), driven by environmental pressures and middle-class
expansion, commodified land, promoted second-home construction, and fostered unplanned secondary centers.

Stage 3) Intervening Conditions:
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Eight factors intensified, moderated, or created tensions within the process. In-migration of seasonal tourists
and second-home owners increased demand for housing and services but also caused territorial instability
(deforestation, water pollution, waste accumulation). Tourism development converted former agricultural or
pastoral villages into service-oriented centers. Improved market access led to specialized production clusters
(ornamental plants in Nazarabad and Lazarbon; kiwi in the plains). Advances in information technology and
innovation (internet access, social media marketing, cold storage, and packaging) allowed local producers to
bypass intermediaries and access real-time price information. However, two structural barriers persist: the
concentrated hierarchical distribution of superior services centered on Tonekabon city and the mismatch
between formal administrative boundaries and actual functional territories. As one participant stated: “Network
behavior is emerging without any planning or organizational coordination. Political divisions do not provide a
meaningful framework for functional regions.”

Stage 4) Outcome (Polycentric Structure):

The interplay of these conditions has activated intermediate settlements and produced a pattern of “distributed
centrality.” Notably, three mechanisms operate cyclically and simultaneously rather than linearly:
agglomeration and dispersion, conflict and equilibrium, and synergy and coexistence. For instance, the
concentration of higher-order services in Tonekabon coexists with the emergence of specialized service nodes
in intermediate settlements. Conflicts over land and resources between locals and newcomers simultaneously
generate new equilibria through role redefinition.

The findings align with Douglass’s (1998) “regional network strategy” and Taylor et al.’s (2010) “central flow
theory.” While some Iranian studies have deemed network formation unsuitable at the national scale, this
research demonstrates that horizontal network relations can emerge spontaneously at local and regional levels.
The primary novelty lies in revealing the cyclical, mutually reinforcing interaction of the three mechanisms —
in contrast to previous models that treated them as linear and independent. Nevertheless, structural barriers
remain: the dominance of superior services in Tonekabon and the misalignment of administrative boundaries
with functional realities. Due to the qualitative nature of the study, statistical generalization is not possible;

transferability depends on contextual similarity.

Conclusion

The polycentric spatial organization in Tonekabon’s central settlement system represents a spontaneous
historical transition from a hierarchical to a network-based structure, resulting from the simultaneous
interaction of geographical advantages, infrastructure development, capital and population flows, and the
moderation of centralization. In this process, the three mechanisms of agglomeration/dispersion,
conflict/equilibrium, and synergy/coexistence operate cyclically and reinforce one another. However, the long-
term sustainability of this structure requires a fundamental shift in spatial planning — from a hierarchical to a
network-oriented model based on actual functional regions rather than rigid administrative divisions. Without
such changes, institutional incoordination and environmental degradation may undermine this spatial
achievement.

Key words: Relational space, Network space, Tonekabon system, Spatial organization, Spatial integration.
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Extended Abstract

Introduction

Rapid urbanization has intensified economic, social, and spatial challenges, particularly access to adequate and
affordable housing. Housing is not merely a shelter but a fundamental right encompassing security of tenure,
affordability, and access to infrastructure. Rental housing plays an essential role in urban development, yet
tenants may face rent increases, non-renewal of contracts, eviction, and repeated displacement. Moreover, the
diversity of factors affecting residential rents reduces market transparency and complicates decision-making for
tenants, landlords, investors, and policymakers.

These problems are especially important in Tehran, where chronic inflation, rising land and housing prices,
higher construction costs, and increasing demand have intensified pressure on the rental market. Although
machine-learning algorithms are increasingly used in property valuation, most previous studies have focused on
housing sale prices, macroeconomic indicators, time-series models, or a limited number of urban districts.
Property-level rent prediction across Tehran's 22 districts and comparison of several supervised algorithms
within a common framework remain limited. This study therefore aimed to identify the housing attributes with
the greatest explanatory power for rent prediction and to determine the optimal supervised machine-learning
model for Tehran's 22 districts. Its main contributions were its focus on rents rather than sale prices, use of
cross-sectional property-level data for all districts, uniform comparison of several algorithms, and district-scale
examination of variables and model performance.

Study Area

The study area was Tehran, covering approximately 615 km2 and containing a population of 8,693,706 with an
average household size of 2.9 persons. The city is divided into 22 municipal districts and 370 neighborhoods
and contains more than 2.6 million apartment units. Approximately 54% of residential units are owner-
occupied and nearly 43% are occupied by tenants. Tehran displays substantial spatial differentiation: northern
districts generally have higher land values, better services and infrastructure, and higher rents, whereas
southern districts commonly record lower rents and different physical and accessibility conditions.

Material and Methods

This applied, quantitative, cross-sectional study used supervised machine learning to classify residential rent
levels in Tehran. Rental-apartment advertisements were collected from the Divar online platform during a 30-
day period from December 1 to December 31, 2023. Proportional stratified sampling distributed observations
among the 22 districts according to their residential-unit stocks. From a total stock 9,891 listings were selected,
and 17 property-related features were recorded. These features covered district and neighborhood, building and
unit characteristics, amenities, geographical fields, floor area, building age, and total rent.

After missing observations and outliers were removed, 6,923 valid records remained. The data were divided
into training and test sets at a ratio of 70:30. Grid search and K-fold cross-validation were used for
hyperparameter optimization and model generalization. Ten classifiers were evaluated: decision tree, support
vector classifier, Gaussian naive Bayes, K-nearest neighbors, logistic regression, multilayer perceptron, random
forest, gradient boosting, AdaBoost, and XGBoost. Accuracy, precision, recall, F1-score, confusion matrices,
ROC curves, and ROC-AUC were used for evaluation.

Result and Discussion

The findings revealed a strongly polarized rental geography. Districts 1, 2, and 3, together with parts of
Districts 4 and 6, had rents above the city average, whereas southern districts generally recorded the lowest
nominal values. Inequality was also evident in dwelling size and amenities. One-bedroom units represented
approximately 66% of rentals in District 17, whereas more than 44% of units in affluent Districts 1 and 3 were
larger and had more rooms. Elevator availability ranged from 72% to 85% in Districts 1-6 but was below 45%
in Districts 11, 14, and 16.

Tree-based and ensemble models achieved the strongest performance. XGBoost ranked first, with accuracy of
0.981132, precision of 0.981250, recall of 0.979889, F1-score of 0.980569, and ROC-AUC of 0.998361.
Decision tree achieved accuracy of 0.963275, precision of 0.961246, recall of 0.963245, F1-score of 0.962245,
and ROC-AUC of 0.963274. Random forest also performed strongly, with accuracy of 0.953167, precision of
0.960424, recall of 0.942441, Fl-score of 0.951348, and ROC-AUC of 0.993411. Gradient boosting and
AdaBoost achieved accuracies of 0.941712 and 0.924191, respectively, while the remaining models produced
lower accuracies. The superior performance of tree-based algorithms was attributed to their ability to identify
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complex and nonlinear relationships among housing variables and their resistance to overfitting. These models
can reduce pricing uncertainty, assist landlords and investors in determining reasonable rents, and support
public institutions in market monitoring, taxation policy, and targeted rental-housing programs.

Conclusion

Supervised machine-learning algorithms, particularly XGBoost, showed strong capacity to classify residential
rental conditions across Tehran's 22 districts. The spatial analysis also demonstrated that rental inequality
extends beyond price: lower nominal rents in southern districts coexist with smaller dwellings, fewer amenities,
lower physical quality, weaker accessibility, and greater tenure insecurity. The findings can support more
informed decisions by tenants, landlords, real-estate professionals, investors, and policymakers.

The study was limited by the volume and diversity of available data. Future research can improve the models
by using larger datasets, macroeconomic indicators, socioeconomic characteristics of neighborhoods, additional
spatial and locational variables, and deep-learning approaches. Testing the models in other cities and regions
can assess their generalizability. Integrating economic, spatial, and physical variables with machine learning
can help identify districts exposed to rental pressure and support interventions directed toward affordability,
security of tenure, and spatial justice.

Key words: Residential rent prediction; supervised machine learning; predictive modelling; Tehran.
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1 Spatial Surplus Value
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! Financialization of Housing
2 Receiver Operating Characteristics (ROC)
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