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and seasons to identify patterns, types, and goals of social interactions. The collected data were coded into
environmental, human, and technological variables and implemented in an agent-based model (ABM) comprising
1,500 human agents and mobile technology agents (based on an estimated 90% smartphone penetration rate).
Sensitivity analysis was performed to assess the impact of spatial design factors and levels of technological
presence on shifts in necessary, optional, and social interaction goals. Model validity was evaluated by comparing
simulation outputs with empirical observations (RMSE = 0.0316; R? = 0.618), indicating acceptable predictive
accuracy.

Discussion and result

The findings of the agent-based model demonstrate that urban design variables influence interaction goals in
differentiated rather than uniform ways. Spatial-physical components primarily structure the conditions of
interaction, while their intensity of influence varies across necessary, optional, and social activities. Functional
attributes such as legibility, accessibility, and walkability show the strongest convergence with necessary
activities, confirming their infrastructural role in stabilizing purposeful movement. However, these same variables
indirectly support higher-level interactions by reducing spatial friction and enhancing perceptual clarity.

In contrast, spatial typology, flexibility, and land-use diversity exhibit greater impact on optional and social
activities. Open, pedestrian-oriented environments—characterized by permeability and overlapping paths of
movement and pause—demonstrate a stronger capacity to transform incidental encounters into intentional social
engagement. This suggests that spatial organization does not merely enable activity occurrence but expands the
potential for voluntary and socially oriented presence. Enclosure similarly reveals a dual effect: while not critical
for necessary activities, it strengthens social interaction by reinforcing perceived security and sense of place.

Socio-cultural variables produce an even clearer divergence between necessary and social goals. Indicators such
as density, perceived crowding, cultural diversity, inclusiveness, and sense of belonging consistently show
stronger associations with social activities than with necessary ones. This pattern implies that while spatial form
defines the structural framework of interaction, the depth and social intensity of engagement are largely shaped
by the socio-cultural layer. Security, however, functions primarily as a prerequisite condition for purposeful action
rather than a differentiating factor among interaction types.

Technological parameters emerge as reconfiguring agents within this multilayered system. In necessary activities,
digital access and connectivity operate mainly as supportive infrastructure. In contrast, interactive tools, spatial
intelligence, and adaptive technological features significantly increase the share of optional and social activities.
Technology therefore shifts the motivation for presence from task-oriented necessity toward experiential and
socially mediated engagement. Environmental qualities—including lighting, acoustic diversity, greenery,
symbolic elements, and thermal comfort—act as perceptual mediators, regulating the experiential intensity of
interaction rather than determining its occurrence.

The simulation results—2,616 interactions generated by 1,500 agents—indicate a structural redistribution of
interaction goals: 24.7% necessary, 36% optional, and 39.3% social activities. The overlap of goals within
individual agents, combined with 21.8% digitally connected (extra-spatial) interactions, reflects a transition from
presence-based behavior toward hybrid, action-oriented engagement. In this configuration, urban space functions
not solely as a site of functional necessity but as a dynamic arena of selective, socially oriented, and digitally
mediated interaction shaped by the interplay of spatial structure, socio-cultural context, and technological

capacity.
Conclusion

This study shows that high technological penetration fundamentally reshapes interaction goals in urban spaces.
Necessary activities have shifted to digital layers, while optional and social interactions dominate, often in hybrid
forms. Technology drives exploratory behaviors, extends interaction beyond physical presence, and creates a
“digital-spatial identity.” Consequently, experiential qualities—such as legibility, activity diversity, greenery,
comfort, and perceived safety—become critical. Chaharbagh exemplifies a multi-layered urban space where
interaction is guided more by technological and experiential opportunities than by functional necessity.

Keywords: Social Interaction, Urban Space, Interactive Technology
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Extended Abstract

Introduction

Public urban spaces have traditionally been studied through Gehl’s framework of necessary, optional, and social
activities. Emerging interactive technologies, however, are reshaping these patterns by mediating encounters and
altering motivations, rthythms, and spatial use. Chaharbagh Abbasi in Isfahan, with its high walkability, mixed
uses, and social significance, provides an ideal case to examine this shift. An agent-based model was developed
to simulate how technology changes the distribution, co-occurrence, and intensity of these activities, revealing
broader transformations in urban interaction.

The theoretical framework of this study builds upon classical and contemporary perspectives on urban space and
social interaction. Traditionally, urban spaces have been shaped by cultural, social, and economic forces, and
their vitality has been understood to depend on human presence and face-to-face interaction. Gehl’s typology of
necessary, optional, and social activities emphasizes that improved environmental quality enhances opportunities
for social interaction, reinforcing urban liveliness. Similarly, Lefebvre’s conception of space as both product and
producer of social relations highlights the centrality of interaction in shaping urban identity.

In recent decades, rapid technological transformation has fundamentally reconfigured the meaning and function
of urban space. With the emergence of interactive technologies, smart infrastructures, and spatial data networks,
cities have evolved into hybrid environments where physical and digital layers coexist. Technology no longer
acts merely as a supportive tool but as an interactive agent capable of shaping user behavior and mediating new
forms of engagement. Consequently, interaction in contemporary urban space is no longer limited to human—
human encounters; it now encompasses human—technology and technology—technology relations, giving rise to
hybrid spatial experiences and redefining the components of interaction—actors, goals, temporalities, spatial
settings, and modes of exchange.

These shifts challenge traditional urban design criteria, which relied primarily on human-scale, visibility,
accessibility, and face-to-face engagement. As technological infrastructures become integral to urban experience,
new criteria such as environmental interactivity, data integration, spatial adaptability, and responsive behavior
emerge as determinants of design quality. Urban spaces must now support dynamic, multi-agent patterns of
interaction shaped by both human and technological actors.

Grounded in this conceptual transition, the present research employs agent-based modeling to examine how
evolving interaction goals—from human-human to human-technology and technology-technology—reshape
behavioral patterns in urban environments. The study argues that understanding these transformations is essential
for redefining urban design principles in the era of intelligent, interactive spaces.

Methodology

This applied study adopts a mixed-method (qualitative—quantitative) and descriptive—analytical approach
to examine the reconfiguration of social interaction goals in contemporary urban spaces in the presence of
interactive technologies. Field observations were conducted along the Chaharbagh-e-Abbasi axis in Isfahan
at different times tourism, commercial visibility, and economic activity substantially strengthen citizens’

23 Corresponding Author: mohammadi@yazd.ac.ir

VB il ¥R 5 e Ve 590 0 00 S0glLiad glgiinng iy Sole o i



attachment to urban environments. The Friedman test also identified significant differences among the six
dimensions. The functional dimension achieved the highest mean score (3.86), followed by the semantic
(3.09), economic (2.76), social (2.71), psychological (2.49), and environmental (2.07) dimensions. These
findings indicate that urban graphics in Rasht perform effectively in practical functions such as navigation,
orientation, and information delivery, enabling citizens to recognize important urban locations and move
efficiently throughout the city. However, lower scores for the social, psychological, and environmental
dimensions indicate that urban graphics have not yet fully succeeded in strengthening social cohesion,
promoting emotional attachment, improving psychological comfort, or enhancing environmental quality.
In particular, the environmental dimension received the lowest evaluation, suggesting that visual clutter,
inconsistent signage, and inadequate harmony between graphic elements and the urban landscape continue
to reduce environmental quality and visual coherence. Overall, the results indicate that although urban
graphics effectively fulfill functional communication purposes, they have not fully developed into a
comprehensive instrument capable of promoting cultural identity, emotional attachment, social interaction,
and environmental sustainability.

Coclusion

The findings confirm that urban graphic design has a significant and positive influence on enhancing the
sense of place among the citizens of Rasht, although the strength of this influence differs across dimensions.
Functional aspects—particularly those related to wayfinding, navigation, and information systems—make
the greatest contribution, whereas the environmental and psychological dimensions remain comparatively
weak. These results demonstrate that urban graphics should no longer be regarded merely as decorative
features or technical communication tools. Instead, they should be incorporated into urban planning and
design as a comprehensive and multidimensional strategy capable of strengthening local identity, improving
environmental quality, reducing visual pollution, promoting social interaction, supporting economic
vitality, and reinforcing citizens’ emotional attachment to place. By adopting an integrated and context-
sensitive approach to urban graphic design, municipalities can improve not only the visual organization and
readability of urban environments but also the quality of citizens’ everyday experiences. Ultimately,
effective urban graphics can serve as an important planning instrument for creating more coherent,
attractive, sustainable, and human-centered cities while strengthening place identity, urban livability, and
long-term sustainable urban development.

Keywords: Urban Graphics, Sense of Place Enhancement, Urban Space, Statistical Ranking Analysis, Rasht
City.
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Extended Abstract

Introduction

Urban graphic design is one of the fundamental components of the visual identity of contemporary cities
and plays a significant role in shaping citizens’ perception, understanding, and emotional experience of
urban spaces. Through signs, symbols, advertisements, information boards, public art, colors, and
wayfinding systems, urban graphics establish a visual communication network that influences both the
physical appearance and social experience of cities. Consequently, urban graphic design has become an
important instrument for creating attractive, meaningful, and human-centered urban environments. This
role is closely associated with the concept of sense of place, which reflects the cognitive, emotional, and
functional relationship individuals establish with their surrounding environment. Rasht, with its distinctive
cultural identity, historical background, and environmental characteristics, provides an appropriate context
for examining this relationship. Although the city possesses considerable cultural potential, challenges such
as visual inconsistency, environmental disorder, and insufficient integration of graphic elements with local
identity reduce the effectiveness of its urban visual environment. Therefore, this study investigates the
relationship between the dimensions of urban graphic design and the enhancement of sense of place among
the citizens of Rasht while identifying the dimensions that contribute most strongly to place attachment.

Methodology

This applied research employed a descriptive-analytical survey approach. The statistical population
consisted of citizens of Rasht aged 18 years and older. Using Cochran’s sampling formula, a sample of 383
respondents was selected through stratified random sampling. Data were collected using a researcher-
developed questionnaire designed to evaluate both the six dimensions of urban graphic design and the three
dimensions of sense of place. Responses were measured on a five-point Likert scale ranging from very low
to very high. Content validity was confirmed through expert evaluation by specialists in urban planning and
urban design, while reliability was assessed using Cronbach’s alpha coefficient. The overall alpha value of
0.706 indicated acceptable internal consistency. Data analysis was performed using SPSS software.
Descriptive statistics summarized the collected data, while Spearman correlation analysis examined the
relationships between urban graphic dimensions and sense of place. The Friedman test was subsequently
applied to rank the six dimensions according to their relative importance and perceived effectiveness.

Discussion and result

The findings reveal that all six dimensions of urban graphic design have positive and statistically significant
relationships with sense of place among the citizens of Rasht, confirming the main hypothesis of the
research. Among these dimensions, the economic dimension demonstrated the strongest relationship with
sense of place, with a Spearman correlation coefficient of 0.571, indicating that graphic elements supporting
different groups; (4) access to service centers and public amenities, which ensures comfort and sustains
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prolonged engagement in the space; (5) management of social anomalies and disruptions, which directly
affects the perception of order and trust; (6) place attachment and sense of belonging, which strengthen
emotional connections to the environment; and (7) social activities and collective practices, which stimulate
creativity through shared experiences and cultural expressions.A closer analysis of these indicators reveals
that they are not isolated variables but interdependent dimensions of a broader social system. For example,
ethnic diversity is most impactful when supported by safety and tolerance, while place attachment grows
stronger when citizens experience positive social interactions within well-managed and service-equipped
environments. These interrelations underscore the necessity of integrated planning approaches that
simultaneously address multiple social factors rather than focusing narrowly on physical design
solutions.The research findings have several implications. Theoretically, they contribute to the literature on
creative cities by grounding abstract concepts in empirical data from a historically and culturally significant
case. They demonstrate that creativity in urban space is not limited to artistic expression or economic
innovation but is deeply embedded in everyday social practices. Practically, the results provide urban
planners and policymakers with a framework for designing and regenerating public spaces that foster
creativity. For instance, in historic squares similar to Naqsh-e Jahan, planners should prioritize interventions
that enhance safety, create diverse opportunities for informal socialization, and strengthen residents’ sense
of belonging. These strategies can transform such spaces into dynamic arenas of cultural exchange,
innovation, and collective memory.Furthermore, the study highlights the importance of adopting a
participatory approach in urban regeneration. Citizens, as active users of public spaces, are not merely
consumers of urban design but co-creators of spatial meaning. By incorporating citizens’ behavioral
patterns and perceptions into the planning process, municipalities and cultural heritage authorities can
ensure that interventions resonate with community needs and aspirations. In the case of Nagsh-e Jahan, this
means acknowledging the multiplicity of social groups—Ilocal families, young people, tourists, and ethnic
minorities—and designing inclusive policies that accommodate their diverse practices. Another contribution
of the study lies in its emphasis on the role of public spaces in bridging the gap between tradition and
modernity. Historic squares like Nagsh-e Jahan are simultaneously repositories of cultural heritage and
active stages for contemporary social life. By identifying the social components that sustain creativity, this
research shows how heritage spaces can be revitalized without sacrificing their authenticity. This balance
is crucial for cities that seek to remain globally competitive while preserving their cultural identity

Conclusion

this research demonstrates that social factors such as hangout points, safety, diversity, services, social order,
place attachment, and collective activities are critical for the development of creative urban spaces. Nagsh-
e Jahan Square, with its rich historical background and vibrant contemporary usage, provides a compelling
case for understanding these dynamics. The study argues that creative urban spaces are not designed solely
by architects or planners but are co-constructed through the everyday practices of citizens. The extended
framework developed here can serve as a reference for future studies and as a practical tool for policymakers
aiming to enhance the creativity and livability of public spaces worldwide. Ultimately, the integration of
social components into urban planning contributes to the realization of cities that are not only functional
and aesthetically pleasing but also socially vibrant, culturally diverse, and resilient in the face of global
change.
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Extended Abstract

Introduction

In recent decades, the recognition of social components affecting citizens’ behavior has emerged as a central
theme in contemporary urban planning and design. The growing body of research on creative cities
emphasizes that the quality and vitality of public spaces are not solely the outcome of physical or
architectural interventions; rather, they are profoundly shaped by the social dynamics, behavioral patterns,
and cultural identities of citizens who engage with these spaces. Within this paradigm, public squares and
plazas—vparticularly those with historical and cultural significance—serve as critical laboratories for
observing the interplay between social life and the urban environment. The present research is motivated
by this theoretical orientation and seeks to identify the social components that influence the formation of
creative urban spaces, using Naqsh-e Jahan Square in Isfahan as its case study.

Nagsh-e Jahan Square is one of the most distinguished public spaces in Iran and the world, inscribed on the
UNESCO World Heritage List. As a multifunctional urban node that historically integrated political,
economic, religious, and cultural dimensions, it continues to attract large numbers of local residents and
international visitors. This unique position renders the square an ideal site for studying the ways in which
social factors contribute to creativity in urban space. The research problem arises from the question: which
social components, manifested in citizens’ behavioral patterns, play the most significant role in shaping
and enhancing creative urban space? Answering this question can not only contribute to the theoretical
discourse on creative cities but also provide practical insights for the regeneration of historic public spaces
across the globe.

Methodology

the study is descriptive—analytical in nature and applied in its objectives. Data collection combined both
documentary research and fieldwork. Primary data were gathered through structured questionnaires
administered to a representative sample of users of the square, complemented by observations of social
interactions and behavioral practices. This mixed-method approach ensured both quantitative rigor and
qualitative depth, enabling a holistic understanding of the phenomenon. The questionnaire included items
related to perceptions of safety, social diversity, attachment to place, availability of services, and
opportunities for social interaction. Statistical analysis was then employed to identify the relative
importance of different indicators and to explore correlations among them.

Discussion and result

The findings of the research highlight seven major indicators that significantly contribute to the formation
of a creative urban space. These include: (1) the presence of hangout and behavioral anchor points, which
facilitate informal gatherings and provide a sense of place for different social groups; (2) safety and security,
both physical and psychological, which are essential for encouraging inclusive participation in public life;
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(3) ethnic and cultural diversity, which enriches social interaction and fosters creative exchange among
Nagsh-e-Jahan Square was the largest square in the world in the 11th century AH, which is symmetrical to
the 17th century AD. The most important parts of this square from the point of view of semiotic values are
as follows:

Ali-Qapu Building: This building consists of a wide arch that is seen in the center of a solid foundation
projecting towards the square.

Sheikh Lotfollah Mosque: This building has distinctive features compared to other mosques, including the
lack of a minaret, spire, courtyard, and courtyard.

Qaysariyeh Gate: In the northern part of the square, the Qeysariyeh gate was the predetermined entrance to
the square, there is a magnificent two-story-high arch on both sides of two buildings, with halls on the upper

floor.

Conclusion

The following can be included among the semiotic values of the spatial structure of Naqsh-e Jahan Square:
separation (through barriers and walls), reduction (to separate people from the royal sections), balance (with
visual elements such as color, pattern, line, etc.), rhythm (with the help of repeating forms to create rhythm),
prominence (by directing the viewer's gaze towards the indicative elements as an anchor and reference point
in visual perception), scale and size (with expanse, volume, and elevation to refer to the power and territory
of the Safavid government), details (with the help of aligned elements, tall columns, the overhang of the
palace porch, etc.), placement (by utilizing the values of spatial and conceptual relationships to represent a
city at the center of the world and a square at the center of the city), contradiction (between broken and
smooth lines), and contrast (between cold and warm colors).

Keywords : Social Semiotics, Spatial values, Spatial structure, Urban Space, Isfahan’s Nagsh-e Jahan
Square.
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Extended Abstract

Introduction

Semiotic analysis of space, place, and architectural elements is not as common as in literary arts, because
unlike the semiotic system of literature, all of whose components are expressive and interpretable,
architecture is more closely linked to structural and functional elements. For this reason, we witness a lack
of research in the field of semiotic reading of place. In this study, the authors sought to read the spatial
structure of the world's role field using Theo van Leeuwen's theories in social semiotics, because how
elements are arranged, combined, and put together in a specific space creates different effects. In
architecture, predetermined materials and planning are used to create a place and construct a specific space.
However, all these needs include the priorities and thoughts of the creators and clients, which will determine
the reading of observers and users. Research of this kind guides us in recognizing and using elements that
are rooted in rereading the narrative and the process of formation and continuation of the historical
movement of the spaces and places being observed.

Methodology

The following article is a qualitative research with a social semiotic approach, the data of which were
collected in a documentary (by referring to previous texts) and field (by direct observation and interpretation
of the visual structure by the authors). The case study of this research is the Nagsh-e Jahan field in Isfahan,
which, in addition to its importance and historical and artistic background, has special semiotic values that

require a specific theoretical framework such as social semiotics to understand them more fully.

Social semiotics originated from Halliday's semiotics and functional linguistics. Functional linguistics
creates meaning or role in a practical context. Just as linguistics has changed from grammar to discourse,
including the text and context of that text, social semiotics has changed from "sign" to "method of using
semiotic resources" in order to create communicative events and interpret them in the context of a specific
social situation and actions.

Social semiotics is a combination of different dimensions that uses many texts to create meaning, to analyze
the process of creating meaning behind complex interactions. That is why it focuses on how semiotic
resources are used by people and social institutions, etc.

Discussion and result

The symbolization of a space through the performance of ceremonies and gatherings increases its value in
the eyes of the people. The functions of these spaces are to facilitate the creation of civil order, a place for
power with a questioning of the role of political tendencies, and a place for symbolic and social performance
and performance. The spatial characterization of public places is as effective in the orientation and
perception of people as it is in the environmental qualities.

status (3.4). In contrast, environmental quality received the lowest score (3.2). Nature integration had a mean
score of 3.3, indicating a moderate condition and a meaningful gap between the current situation and the
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desirable level of nature-oriented architecture and urban design in Amol. Correlation analysis revealed a
positive and relatively strong relationship between nature integration and quality of life. Moreover, nature
integration was positively associated with environmental quality, access to services, social participation, and
safety and security. These findings demonstrate that the presence of nature in the built environment is not
merely an aesthetic component; rather, it is connected to the environmental, social, and functional
dimensions of urban life. Multiple regression analysis confirmed the high explanatory power of the model,
with an adjusted coefficient of determination of 0.60. Thus, the variables examined explained approximately
60% of the variation in quality of life. Nature integration, with a standardized coefficient of 0.41, was
identified as the strongest predictor of quality of life in Amol. Environmental quality and access to urban
services also had positive and significant effects. This result highlights the fundamental role of nature-
oriented design in improving psychological well-being, environmental satisfaction, and urban livability. The
ranking of citizens’ priorities showed that access to urban services ranked first, with a mean score of 4.2,
while nature integration in design ranked second, with a score of 4.1. In addition, 89% of respondents
considered the presence of natural elements in architecture and the urban environment necessary.
Furthermore, 30% of citizens identified the expansion of green spaces and the integration of nature as the
city’s second major need after improvements in urban infrastructure. These findings indicate that nature-
oriented development in Amol has moved beyond a mere visual preference and has become a public demand
closely associated with quality of life. A comparison of the city’s four districts also revealed substantial
spatial inequality. District 3, with a mean quality-of-life score of 4.0, was in a highly desirable condition
because of its greater access to natural elements, vegetation, and higher-quality public spaces. In contrast,
District 4 recorded the lowest quality-of-life score (3.2). High building density, inadequate open spaces, and
the scarcity of natural elements in this district underscore the need for nature-based urban regeneration and
greater attention to spatial justice.

Conclusion

The Conclusion demonstrate that integrating nature into architectural and urban design is the most important
predictor of quality of life in Amol. Therefore, urban policies should move beyond purely physical,
construction-oriented, and development-driven approaches toward human-centered, biophilic, and
ecological design. Nature should be understood not as a decorative feature, but as a social, psychological,
environmental, and identity-forming infrastructure within Amol’s urban planning. Accordingly, the study
recommends increasing per capita green space; creating small-scale neighborhood parks; developing green
roofs and walls; protecting existing trees and natural corridors; using native plant species; improving
pedestrian access to green spaces; designing public spaces with shade, water features, and natural light; and
requiring new projects to provide natural ventilation and daylighting. District 4 should be prioritized for
nature-based regeneration interventions. By reducing spatial inequalities, improving environmental quality,
and increasing residents’ access to natural elements, these measures can contribute to a more balanced
improvement in quality of life across the city of Amol.
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Extended Abstract

Introduction

Rapid urbanization, the physical expansion of cities, and the dominance of dense construction patterns have, in
many contemporary cities, weakened the relationship between humans and nature, reduced per capita green space,
intensified environmental pollution, and diminished the quality of urban living experiences. Urban quality of life
is a multidimensional concept that encompasses not only economic conditions and access to services, but also
physical and mental health, perceived safety, environmental satisfaction, social interaction, sense of place
attachment, environmental quality, and climatic comfort. The presence of natural elements—including
vegetation, water, natural light and ventilation, green views, natural materials, public open spaces, green roofs,
and green walls—can improve air quality, mitigate the urban heat-island effect, moderate climatic conditions,
reduce psychological stress, promote social interaction, and strengthen place attachment. Despite its valuable
natural, climatic, and cultural capacities, the city of Amol has recently faced challenges such as the expansion of
dense construction, unequal distribution of green spaces, declining environmental quality, and insufficient
attention to human-centered and nature-oriented dimensions in urban design. Accordingly, this study investigates
the effects of integrating nature into architectural and urban design on citizens’ quality of life in Amol and
identifies spatial differences in these effects across the city’s districts.

Methodology

This applied study employed a descriptive—analytical quantitative approach. The statistical population consisted
of residents of Amol, and the sample size was determined as 385 participants using Cochran’s formula. Simple
random sampling was used, and questionnaires were distributed across different urban areas in consideration of
the social, economic, and physical diversity of neighborhoods. Data were collected through a structured
questionnaire containing 82 items: 42 items measured the variable of nature integration in architecture and urban
design, while 40 items assessed quality of life. Nature integration was examined across five dimensions: physical—
spatial, biophilic design, visual and landscape, climatic comfort, and psychological dimensions. The indicators
included per capita green space and access to it, continuity of vegetation cover, use of natural light, plants in
facades and balconies, views of natural landscapes, the presence of water in public spaces, natural shading, air
circulation, feelings of tranquility, and reduced environmental stress. Questionnaire reliability was confirmed
using Cronbach’s alpha, with a coefficient of 0.89 for the entire instrument. The alpha coefficients for nature
integration and quality of life were 0.87 and 0.84, respectively. Convergent validity was also confirmed, with
values exceeding 0.50. Data were analyzed using SPSS software and descriptive statistics, Pearson correlation,
multiple regression analysis, and indicator ranking.

Discussion and result

Descriptive results indicated that the mean quality-of-life score in Amol was 3.5 out of 5, suggesting a moderate-
to-desirable level of quality of life. Among the examined dimensions, safety and security achieved the highest
mean score (3.8), followed by social participation (3.6), access to services (3.5), and economic
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Methodology

This research employs a qualitative design aimed at capturing the experiences and interpretations of actors directly
involved in bike-sharing development in Tehran. Data were collected through semi-structured interviews with 11
key participants, including municipal officials, transport managers, corporate investors, company executives, and
urban cycling advocates who have played active roles in the planning, operation, or promotion of bike-sharing
systems. Participants were selected through purposeful sampling based on their strategic positions and direct
involvement in relevant projects. Rather than relying solely on numerical saturation, the adequacy of data was
assessed in terms of “information power” (Malterud et al., 2016), given that interviewees represented key
institutional and operational perspectives. The diversity of positions across policymaking, implementation, and
civic engagement levels enabled the identification of recurring patterns and convergent themes. Interview
transcripts were analyzed through iterative reading and thematic interpretation. Patterns of meaning were identified
and organized into primary and secondary themes. The analysis was grounded in participants’ narratives, and
repeated returns to the raw data ensured consistency between interpretations and original statements.

Results and Discussion

The findings indicate that the challenges facing bike-sharing development in Tehran can be categorized into four
interrelated dimensions: economic and financial, institutional and managerial, socio-cultural, and technical and
infrastructural. Economically, high initial capital costs, dependence on currency fluctuations, and the absence of
stable municipal financial support create structural fragility in business models. This financial uncertainty
constrains scaling and exposes operators to discontinuity risks. At the institutional and managerial level, weak
coordination between public and private actors, the lack of clear contractual frameworks, shifting municipal
priorities, and the dominance of car-oriented urban planning approaches significantly undermine long-term
stability. The absence of predictable governance arrangements increases operational uncertainty and discourages
private-sector engagement. Socio-cultural challenges include negative perceptions of cycling as a legitimate mode
of daily transport, gender-based restrictions, and the lack of sustained cultural and educational policies promoting
active mobility. These factors limit consistent demand and restrict the social embedding of bike-sharing as an
everyday urban practice. Technically and infrastructurally, discontinuous and unsafe cycling lanes, inadequate
station placement, logistical inefficiencies, and unreliable digital infrastructure hinder user experience and increase
operational costs. These limitations reveal that technological deployment alone cannot compensate for broader
infrastructural deficits. Importantly, these four dimensions do not operate independently; rather, they form a causal
chain in which institutional instability reinforces financial risk, weak infrastructure affects social acceptance, and
limited demand further undermines financial sustainability. The Tehran case thus illustrates the systemic
interdependence of socio-technical, economic, and governance factors in urban mobility transitions.

Conclusion

The development of bike-sharing systems in Tehran cannot be understood as a purely technical or operational
matter. Instead, it represents a multidimensional process embedded within institutional arrangements, economic
structures, urban infrastructure, and socio-cultural contexts. The recurrence of limited-scale or discontinued
initiatives reflects the absence of an integrated and stable policy framework. Sustainable advancement in this field
requires coordinated action across multiple domains: transparent and risk-balanced public—private partnerships,
stable contractual and governance frameworks, investment in safe and continuous cycling infrastructure, digital
reliability, and coherent cultural policies that enhance the legitimacy and inclusiveness of cycling practices. Future
research may further deepen understanding by conducting comparative analyses with other Iranian or regional
cities, examining user perspectives more systematically, and integrating quantitative usage data with qualitative
institutional analysis. Such studies can contribute to a more comprehensive assessment of the prospects and
constraints of active mobility transitions in complex metropolitan contexts.

Keywords: Bike-sharing systems, Urban cycling, Tehran.
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Extended Abstract

Introduction

Bike-sharing systems have increasingly been recognized as a key component of sustainable and active urban
mobility strategies worldwide. Over the past two decades, such systems have expanded rapidly across diverse
urban contexts, contributing to reduced car dependency, improved accessibility, and enhanced environmental and
public health outcomes. However, international experiences demonstrate that the successful development of bike-
sharing systems depends not only on technological innovation but also on complex interactions among economic,
institutional, infrastructural, and socio-cultural factors.

In Iran, and particularly in Tehran, several attempts have been made to establish smart bike-sharing systems.
Despite initial enthusiasm and technological readiness, many of these initiatives have either remained limited in
scale or have been discontinued. While existing studies in the Iranian context have addressed infrastructural,
technical, and policy-related aspects of bike-sharing, a comprehensive qualitative analysis based on the direct
perspectives of key actors involved in these initiatives has been lacking. In the absence of such analysis, policy
cycles risk repeating previous shortcomings. This study aims to address this gap by providing an in-depth
exploration of the structural and contextual challenges facing the development of bike-sharing systems in Tehran.

Theoretical Framework

The study builds upon interdisciplinary perspectives in sustainable urban mobility, institutional governance, and
socio-technical systems. Previous domestic research has highlighted the importance of infrastructure quality,
safety, integration with public transport, and data-driven planning. Other studies have emphasized managerial
coordination, institutional participation, and technological adaptation. However, much of the literature has relied
on quantitative modeling or technological evaluation, with limited attention to the lived experiences and strategic
assessments of practitioners and decision-makers directly involved in implementation processes.

From a theoretical standpoint, bike-sharing systems can be understood as socio-technical assemblages embedded
within broader governance and cultural structures. Their performance is shaped not only by infrastructure and
technology but also by institutional stability, financial viability, policy coherence, and public perception. This
perspective frames bike-sharing development as a multidimensional and relational process rather than a purely
technical intervention. Accordingly, this research adopts an exploratory qualitative approach to identify how
various structural and contextual factors intersect in the Tehran case.
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