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Objective: The rapid expansion of informal settlements in metropolitan areas such as Mashhad
has intensified challenges related to the provision of basic urban infrastructure. While previous
studies have primarily focused on infrastructure deficits or residents' collective action
independently, limited attention has been paid to the spatial logic through which collective
actions are organized within informal settlements. This study aims to identify and explain the
spatial logics governing community-led infrastructure provision in the Khajeh Rabi informal
settlement of Mashhad. Method: This research employed an exploratory sequential mixed-
methods design. In the quantitative phase, data were collected from 370 households using
proportionate stratified random sampling and analyzed through descriptive statistics, Pearson
correlation, multiple regression, and two-step cluster analysis. In the qualitative phase, 15
semi-structured interviews were conducted with local leaders, community activists, and
residents with experience in community-based infrastructure initiatives. Interview data were
analyzed using thematic analysis to explain and interpret the quantitative findings. Results:
The findings revealed that community-led infrastructure provision follows three distinct spatial
logics: localized reactive action (33.8%), center—radial organization (29.4%), and
fragmented/dispersed action (36.8%). Multiple regression analysis showed that social capital (B
= 0.43) and perceived tenure security (B = 0.29) were the strongest predictors of collective
infrastructure action, with the model explaining 51% of the variance (R? = 0.51). Cluster
analysis indicated that the center—radial pattern was concentrated around neighborhood social
nodes, particularly mosques and religious centers, whereas fragmented patterns predominated
in the peripheral areas characterized by limited accessibility and weaker social cohesion.
Qualitative findings further identified a mechanism through which spatial isolation reduces
neighborhood interaction, weakens trust and local networks, and ultimately leads to fragmented
individual responses rather than organized collective action. Conclusions: The results
demonstrate that infrastructure provision in informal settlements is not merely a response to
service deficiencies but is shaped by the interaction between social capital, perceived tenure
security, and residents' spatial perceptions. Unlike formal neighborhoods, where infrastructure
is predominantly provided through institutional mechanisms, collective action in informal
settlements functions as a complementary governance mechanism for addressing infrastructure
shortages. The study proposes a conceptual model integrating collective action theory, spatial
behavior theory, and the social production of space to explain the spatial organization of
community initiatives. From a policy perspective, strengthening neighborhood social nodes,
improving physical accessibility in peripheral areas, and incorporating community
organizations into urban infrastructure planning can substantially enhance the effectiveness and
spatial equity of infrastructure provision in informal settlements.
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