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I ntroduction: In recent decades, rapid urbanization has profoundly transformed metropolitan regions
worldwide, creating complex socio-spatial systems marked by high population densities, intensified
economic activities, extensive infrastructure networks, and mounting environmental pressures. While
urbanization has historically brought economic growth, technological innovation, and improved ser-
vice access, it has also generated interrelated challenges threatening urban sustainability, including air
pollution, traffic congestion, excessive energy consumption, greenhouse gas emissions, and adverse
public health outcomes. These issues largely result from automobile-dependent development, frag-
mented land-use planning, rapid spatial expansion, and insufficient integration of sustainable mobility
strategies, compounded by governance inefficiencies and institutional fragmentation. The urgency of
climate change mitigation further emphasizes the need to rethink urban mobility as part of broader sus-
tainability transitions, highlighting the importance of integrated transport, land-use, and environmental
policies.

As cities expand horizontally through suburbanization and vertically through densification, mobility
demand rises, often exceeding the capacity of existing infrastructure and regulatory systems. This
mismatch generates inefficiencies, longer travel times, and heightened environmental pollution. The
dominance of private motorized vehicles reinforces traffic congestion, increases fossil fuel use, and
contributes to urban sprawl, while limiting active transport modes such as walking and cycling. These
patterns not only diminish opportunities for physical activity but also exacerbate health issues, in-
cluding obesity and related chronic diseases. Urban planners increasingly advocate low-carbon, peo-
ple-centered mobility solutions that combine infrastructure development with behavioral strategies,
technological innovation, and governance reforms, aiming to create efficient, inclusive, and environ-
mentally responsible transport systems.

Tehran exemplifies these global urban dynamics. As Iran’s political, economic, and cultural center, Teh-
ran houses over eight million residents within the municipal boundary and more than fifteen million in
the broader metropolitan area. The city faces acute environmental challenges, particularly air pollution
and traffic congestion, worsened by its location at the foothills of the Alborz Mountains, which limits
atmospheric circulation and promotes temperature inversion events that trap pollutants near ground
level. Winter months are especially critical, as cold air layers prevent the dispersion of particulate
matter, leading to prolonged pollution episodes. Rapid urban growth has increased travel distances and
reinforced car dependency, while socio-economic disparities complicate equitable mobility provision.
National and international monitoring consistently rank Tehran among cities with critically poor air
quality, with fine particulate matter (PM2.5) and nitrogen dioxide frequently exceeding recommended
thresholds. The rapid growth of private vehicle and motorcycle ownership over the past two decades
has significantly raised fuel consumption and carbon emissions. Despite substantial investments in
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public transit, including metro expansions and Bus Rapid Transit (BRT) systems, private vehicles dominate short- and me-
dium-distance trips. This reliance on fossil-fuel-based transport fosters congestion, noise, inefficient land use, and reduced
accessibility for non-motorized users, exposing the limitations of supply-oriented transport policies that prioritize road
expansion over demand management. Integrating land-use planning with sustainable mobility interventions is therefore
essential for effective urban transport strategies.

These mobility patterns have extensive implications for environmental sustainability, public health, and social well-being.
High pollution levels are linked to respiratory and cardiovascular diseases and premature mortality, while car-dependent
urban environments contribute to sedentary lifestyles and chronic health conditions. Traffic congestion further reduces
productivity, increases stress, and undermines urban life quality. Vulnerable populations often bear the greatest social
costs, highlighting the need for mobility policies that also address social justice and equitable access to urban services.
Sustainable urban mobility has consequently become central to global urban policy discourse. Among proposed strate-
gies, bike-sharing systems have emerged as effective, flexible, and economically viable tools for promoting low-carbon
transport and enhancing urban livability. By providing accessible bicycles at strategically located docking stations, these
systems encourage a shift from private motorized travel to active mobility modes, offering environmental, social, and
economic benefits, including reduced emissions, improved public health, enhanced accessibility, and equitable mobility.
Advances in digital technologies and smart mobility platforms have further improved the efficiency, usability, and scalabil-
ity of bike-sharing systems, positioning them as integral elements of smart and sustainable cities.

Within this context, the present study examines the potential application and impacts of bike-sharing systems in Tehran,
focusing on District 6 as a representative urban area. District 6 is highly functionally diverse, encompassing residential
neighborhoods, commercial zones, administrative centers, and major educational institutions. Its strong connectivity to
public transit, dense urban fabric, high pedestrian activity, and concentration of daily trips create favorable conditions for
bike-sharing adoption. Its central metropolitan location further enhances its strategic importance for mobility planning,
offering lessons for broader city-wide implementation of sustainable transport strategies.

he Purpose of the Research: The primary objective of this research is to investigate the role of bike-sharing systems

in reducing carbon emissions and improving urban quality of life in Tehran, using District 6 as a case study. To achieve
this overarching aim, the study pursues several interrelated objectives.
First, the study seeks to identify and analyze the behavioral, social, economic, and environmental determinants that influ-
ence citizens’ willingness to adopt bike-sharing systems. Understanding these determinants is essential because the mere
provision of infrastructure does not automatically lead to behavioral change. Travel behavior is shaped by a complex
interplay of socio-demographic factors, perceptions of safety, environmental awareness, accessibility conditions, cultural
norms, and prior mobility habits. By identifying these factors, the study aims to provide insights into how bike-sharing
systems can be designed and implemented in a manner that aligns with user preferences and encourages widespread adop-
tion. This objective also contributes to the development of more user-centered transport planning approaches. In addition,
it supports the design of targeted policy interventions tailored to specific demographic groups.
Second, the research aims to evaluate the potential of bike-sharing systems to complement existing public transporta-
tion networks, particularly metro and bus systems, by addressing the “first-mile/last-mile” challenge. The integration of
bike-sharing with mass transit has the potential to enhance the efficiency and attractiveness of multimodal transport net-
works, thereby reducing reliance on private cars for short-distance trips and improving overall system connectivity. This
integration can also increase the catchment area of transit stations and improve accessibility for a wider range of users. As
a result, bike-sharing can play a critical role in strengthening the overall performance of urban transport systems.
Third, the study aims to quantify the environmental benefits of bike-sharing adoption by estimating potential reductions
in carbon emissions. Through simulation modeling, the research assesses how replacing short motorized trips with bicycle
travel can contribute to measurable decreases in CO: emissions at both individual and district scales. These estimates pro-
vide important evidence for evaluating the environmental effectiveness of sustainable mobility policies. They also support
the alignment of urban transport strategies with national and international climate commitments.
Finally, the study aims to generate empirical evidence and policy-relevant recommendations for urban planners, transpor-
tation authorities, and municipal decision-makers. By integrating behavioral analysis, spatial modeling, and environmental
assessment, the research contributes to the broader discourse on sustainable urban mobility and low-carbon urban develop-
ment while supporting evidence-based decision-making. The findings are intended to inform both short-term interventions
and long-term strategic planning processes. In doing so, the study contributes to the development of more resilient and
adaptive urban transport systems.
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M ethodology: To address the research objectives comprehensively, the study employs a mixed-method research design
that integrates documentary analysis, quantitative survey research, and spatial modeling techniques. This methodolog-
ical triangulation enhances the reliability and validity of the findings by drawing on multiple data sources and analytical
approaches.

The first phase of the study involved a documentary review of national and municipal policy documents, transport plans, and
academic literature related to bike-sharing systems and sustainable mobility transitions. This review provided the theoretical
foundation for the study and informed the development of the conceptual framework. It also enabled the identification of best
practices and lessons learned from international experiences. These insights were used to contextualize the research within
global sustainability debates.

The second phase involved the collection of primary data through a structured questionnaire administered to residents and
commuters in District 6. The questionnaire included sections on socio-demographic characteristics, travel behavior patterns,
environmental perceptions, and attitudes toward bike-sharing systems. The instrument was validated through expert review
and pilot testing to ensure clarity and reliability. Additional measures were taken to ensure the anonymity and confidentiality
of respondents. This helped improve the accuracy and honesty of the responses collected.

Using Cochran’s formula, a representative sample size of 384 respondents was calculated. A total of 333 valid responses
were obtained and used for statistical analysis. Logistic regression modeling was employed to identify the key determinants
influencing willingness to adopt bike-sharing systems. This method is appropriate for analyzing binary outcome variables
and allows for the estimation of adoption probabilities based on multiple predictors. Model diagnostics were conducted to
ensure statistical robustness and validity. These included tests for multicollinearity, goodness-of-fit, and predictive accuracy.
In addition to statistical analysis, Geographic Information Systems (GIS) were used to conduct spatial analysis for identifying
optimal locations for bike-sharing stations. Criteria such as population density, proximity to transit stations, land-use pat-
terns, commercial activity, and pedestrian flow were incorporated into a multi-criteria spatial overlay analysis. This approach
allowed for the identification of spatial clusters with high potential demand. It also supported the optimization of station
placement to maximize accessibility and usage.

Finally, environmental impact simulations were conducted to estimate potential reductions in CO: emissions resulting from
increased bike-sharing adoption. These simulations were based on average trip distances and standard emission factors for
private vehicles and adjusted to reflect local travel patterns and modal substitution assumptions. Scenario analysis was used
to estimate impacts under different adoption rates. This provided a range of possible environmental outcomes for policy
consideration.

Findings and Discussion: The results of the logistic regression analysis identified several significant determinants of
citizens’ willingness to adopt bike-sharing systems. Age was found to have a negative effect on adoption, with younger
individuals more likely to use shared bicycles. Income level and car ownership were also negatively associated with willing-
ness to adopt, reflecting the continued influence of automobile dependency in shaping travel behavior. These findings indicate
that socio-economic factors play a critical role in shaping mobility preferences. They also suggest that targeted policies may
be needed to encourage adoption among higher-income and car-owning groups.

In contrast, environmental awareness had a positive and statistically significant effect on adoption willingness. Individuals
who recognized air pollution as a serious urban issue were more inclined to use bike-sharing systems. Similarly, frequent
users of public transportation were more likely to adopt bike-sharing, indicating a strong complementary relationship be-
tween active mobility and mass transit. This finding supports the concept of multimodal integration in sustainable transport
planning. It also highlights the potential for bike-sharing to strengthen public transport systems.

Spatial analysis identified key locations within District 6 that are well-suited for bike station placement, including areas near
universities, commercial corridors, metro stations, and high-density residential zones. These locations maximize accessibility
and integration with existing transport systems. The clustering of these locations suggests strong latent demand for bike-shar-
ing services. It also indicates the importance of spatial planning in maximizing system effectiveness.

Environmental simulations demonstrated that replacing short car trips with bicycle travel could result in substantial reduc-
tions in CO2 emissions. Even modest adoption rates could lead to significant cumulative environmental benefits at the district
level. These findings provide quantitative evidence supporting the environmental benefits of bike-sharing systems. They also
reinforce the role of active mobility in achieving low-carbon urban development.

However, the study also identified critical barriers to implementation, including inadequate cycling infrastructure, safety
concerns, lack of protected bike lanes, and limited public awareness. Addressing these challenges requires a comprehensive
and integrated policy approach that combines infrastructure investment, behavioral interventions, regulatory support, and
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institutional coordination. Without such measures, the full potential of bike-sharing systems may not be realized. Therefore,
policy frameworks must prioritize both physical infrastructure and social acceptance.

ecccccccccoVocccoool

Conclusion: In conclusion, this study demonstrates that bike-sharing systems have significant potential to contribute to ¢
sustainable urban mobility in Tehran. By reducing carbon emissions, improving public health, and enhancing urban liva- :
bility, bike-sharing can play a key role in transitioning toward a low-carbon urban future. However, successful implementation
requires coordinated efforts to improve infrastructure, promote behavioral change, and integrate bike-sharing into broader urban ¢
mobility strategies. These efforts must be supported by strong institutional frameworks and long-term policy commitment. They
should also involve collaboration among multiple stakeholders, including government agencies, private sector actors, and local -
communities.

District 6 offers a promising pilot context for demonstrating the feasibility and benefits of bike-sharing in Tehran. With appro-
priate planning, investment, and community engagement, bike-sharing systems can become an integral component of a resilient, :
sustainable, and people-centered urban transport system, supporting long-term environmental sustainability and urban quality of :
life. The lessons learned from this case study can inform future policy development in other districts and cities. Ultimately, such ¢
initiatives contribute to the global transition toward more sustainable and livable urban futures.
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Highlight

- Identification of social, economic, and environmental factors influencing citizens’ willingness to use the bike-sharing system and development of a
high-accuracy predictive model.

- Spatial analysis to determine optimal locations for bike station deployment in District 6 of Tehran, aimed at improving efficiency and increasing user
engagement.

+ - Emphasis on the role of bike-sharing in reducing carbon emissions, promoting public health, and advancing low-carbon city development within the
+ framework of sustainable urban planning.
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« Introduction: In recent decades, the metropolis of
: Tehran has faced environmental and transportation
challenges due to rapid urbanization, growing reliance
on private vehicles, and high fossil fuel consumption.
The concentration of population and activities in cen-

.

« tral areas, particularly District 6, has exacerbated air

eccee

pollution, traffic congestion, and diminished urban
< quality of life. In this context, the development of clean
ftransportation, especially shared bicycle systems, can
§serve as an accessible, low-cost, and environmentally
: friendly solution, effectively replacing short trips and
complementing the public transit network.

: Research Objective: This study aims to analyze the
§ factors influencing citizens’ willingness to use a shared
< bicycle system and to assess its role in reducing carbon
dioxide emissions in District 6 of Tehran. The primary
< focus is on identifying behavioral, social, economic,

and environmental variables affecting system adoption

+ and evaluating its potential to advance low-carbon ur-
: ban development and enhance urban sustainability.

Methodology: The research employs a mixed-meth-
< ods approach, combining documentary review, sur-
§veys, and spatial analysis. Empirical data were col-
< lected through a validated questionnaire from 333

< residents and users of the area. A logistic regression
model was applied to analyze the determinants of will-
ingness to use the shared bicycle system, while indica-

—

ors such as population density, land use, and access to
ublic transport were used for optimal station location
nalysis.
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: Findings and Discussion: The findings indicate that
age, income, and car ownership have significant nega-
tive effects on the willingness to use the shared bicycle
system, whereas environmental concern and public
transport usage exert significant positive effects. The
model’s predictive accuracy was estimated at 84%, in-

icating a good fit. Spatial analysis further shows that
locating stations near academic, administrative, and
commercial centers maximizes user attraction and can
substantially contribute to carbon emission reduction.

@0cc000000c000000000000000000000

: Conclusion: The study’s findings indicate that the
+ systematic development of shared bicycle systems in
fdensely populated urban areas not only reduces pol-

eee

+ lutant emissions and improves public health indicators
* but also plays a key role in advancing low-carbon cit-

.
.

< ies and enhancing urban quality of life. Careful spatial
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+ planning, the strengthening of safe infrastructure, and
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