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Abstract

The expansion of new technologies in data collection and processing has given rise to concepts such as the “smart city” and
“data-driven governance.” These transformations have made data a central pillar of urban decision-making and management.
However, the key question remains whether data contributes to enhancing social justice or instead reproduces new forms
of inequality. This debate is framed within the concept of “data justice,” an interdisciplinary notion that emphasizes the fair
distribution of data and equal access to it throughout all stages of the data lifecycle. Intangible data resources may fall under
the control of power structures, leading to the exclusion of certain groups. In a megacity like Tehran, with its wide social
and spatial disparities, neglecting data justice can exacerbate deprivation and undermine social sustainability. This study was
conducted with an analytical-descriptive approach and a developmental-applied purpose, using mixed methods and a multi-
method framework. First, official laws and datasets were analyzed, followed by semi-structured interviews with urban experts
to identify institutional barriers and the social consequences of weak transparency. In addition, a data matrix was designed for
the 22 districts of Tehran, assessing 12 key indicators including infrastructure, investment, transparency, governance, security,
data literacy, and access for marginalized groups. The Qualitative Comparative Analysis (QCA) method was applied to integrate
qualitative and quantitative data and to identify patterns of data deprivation, ultimately leading to the proposal of a practical
framework for improving data justice. Findings show that Tehran’s districts can be categorized into three clusters. The first
cluster consists of areas with strong infrastructure and transparent policies, often located in central districts or those with
active smart-city projects, where residents benefit from high-quality data-driven services. The second cluster includes districts
with moderate conditions, where some infrastructure and access exist but limitations in transparency and citizen participation
remain. The third cluster represents districts with severe data deprivation, mostly peripheral or disadvantaged areas, lacking
comprehensive and upto-date datasets and characterized by limited public participation. Qualitative analysis revealed that
institutional opacity, weak participatory policies, and low levels of data literacy among citizens are the main drivers of this
deprivation. It also became clear that physical or economic development does not necessarily lead to better data conditions;
in fact, some areas with stronger social capital, even with lower economic capacity, show better performance in terms of
data justice. Based on these results, promoting data justice in Tehran requires a multidimensional approach. This includes
establishing integrated urban data systems, strengthening infrastructure in deprived districts, institutionalizing transparency and
open access to data, and enhancing citizens’ data literacy and participation. Continuous monitoring of data inequalities and their
public dissemination can further support accountability and policy improvement. Ultimately, data justice is a prerequisite for
achieving spatial and social justice in urban governance; neglecting it may deepen existing inequalities. Alongside providing
an analytical map of Tehran’s data landscape, this study also offers a framework applicable to other cities, calling on urban
managers to rethink data policies in order to build a fairer city for all residents.

Keywords: Data Justice, Smart Urban Management, K-means Clustering, Qualitative Comparative Analysis
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