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Abstract

Introduction: Rising air pollution and the consequences of climate change have pushed cities toward
adopting strategies to reduce greenhouse gas emissions. In this context, micromobility—particularly shared
bicycle systems—has emerged as an innovative solution to promote sustainable transportation and decrease
reliance on private cars. This study focuses on District 6 of Tehran and aims to evaluate the role of
micromobility systems in achieving zero-carbon city goals, with the main objective of assessing their
impact on reducing environmental pollutants and improving urban travel patterns.

Research Method: This research adopts a descriptive-analytical and quantitative approach. Data were
collected through a questionnaire distributed among residents aged 15 to 65 in District 6 of Tehran. For
analysis, a combination of statistical methods, spatial analysis using ArcGIS, and logistic regression
modeling was employed to identify factors influencing the use of shared systems and to model the potential
carbon reduction capacity.

Results and Discussion: The results indicate that young individuals without private vehicles and with
medium income levels show the highest propensity to use micromobility. Furthermore, spatial analysis
reveals that station placement near major trip attractors and effective integration with public transportation
networks significantly enhances system efficiency and user adoption. These findings suggest that intelligent
location-based design, combined with attention to users' demographic characteristics, can substantially
improve the environmental performance of these systems.

Conclusion: Based on the results, the development of micromobility systems in District 6 of Tehran, if
implemented properly and grounded in spatial and behavioral insights, holds considerable potential for
reducing carbon emissions and contributing to zero-carbon city objectives. This study provides practical
evidence for policymakers and urban planners in developing sustainable transport infrastructure and
mitigating pollutants.

Keywords: Micromobility, Zero-carbon city, Carbon emission reduction, Sustainable transport,
Spatial analysis
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MICROMOBILITY AND ZERO-CARBON CITY GOALS
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with an Emphasis on Urban User Behavior (Cuse Study: District 6 of Tehran)
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Fig. 1 - Conceptual model of the research
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research sample
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Tab. 7 - Temporal and spatial conditions of
questionnaire data collection
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Tab. 8 - Data analysis methods and tools
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Tab. 9 - Cronbach’s alpha case processing

summary
N %
Valid 325 97.6
Cases Excluded® 8 2.4
Total 333 100.0

a. Listwise deletion based on all variables in the procedure.
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Tab. 10 - Cronbach’s alpha results for the research
questionnaire
Cronbach’s Cronbach's Alpha
Alpha Based on N of Items
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Fig. 3 - Confusion matrix for Model 1
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Tab. 11 - Methodological summary
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Tab. 12 - Coding of model input data
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Tab. 14 - Logistic regression results for willingness to use shared bicycles

Optimization terminated successfully.
Current function value: 0.337699
Iterations 7

Logit Regression Results

Dep. Bike Usage Willingness No. Observations: 317
Variable:
Model: Logit Df Residuals: 311
Method: MLE Df Model: 5
Pseudo R-squ.: 0.5019
Log-Likelihood: -107.05
converged: True LL-Null: -214.93
Covariance Type: nonrobust LLR p-value: 1.201e-44
coef std err z P>z [0.025 0.975]
const 24317 0914 2.660 0.008 0.640 4223
Age -0.0556 0.017 -3.321 0.001 -0.088 -0.023
Monthly_Income -0.8579 0.212 -4.055 0.000 -1.273 -0.443
Car_Ownership -1.5695 0.370 -4.240 0.000 -2.295 -0.844
Main_Transport_Mode 0.6435 0.109 5.905 0.000 0.430 0.857
Air_Pollution_Impact 0.7557 0.176 4299 0.000 0.411 1.100
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Tab. 15 - Classification report for Model 2

.. F1-
Class Precision  Recall Score Support

0 0.86 0.95 0.9 20

1 0.98 0.93 0.95 44
Accuracy 0.94 64
Macro Avg 0.92 0.94 0.93 64
Weighted 094 094 094 64

Avg
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Tab. 16 - Logistic regression results for willingness to combine shared bicycles and public transport

Optimization terminated successfully.
Current function value: 0.225495
Iterations 8

Logit Regression Results

Dep. Willingness_Hybrid_Transport No. Observations: 317
Variable:
Model: Logit Df Residuals: 312
Method: MLE Df Model: 4
Pseudo R-squ.: 0.6609
Log-Likelihood: -71.482
converged: True LL-Null: -210.77
Covariance Type: nonrobust LLR p-value: 4.515e-59
coef std err z P>z [0.025 0.975]
const 2.8657 1.056 2.715 0.007 0.797 4.935
Age -0.0874 0.022 -3.941 0 -0.131 -0.044
Monthly Income -0.6431 0.272 -2.362 0.018 -1.177 -0.109
Bike Usage Willingness 3.7143 0.463 8.028 0.000 2.808 4.621
Main_Transport Mode 0.4458 0.140 3.180 0.001 0.171 0.720
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Tab. 17 - Carbon-emission reduction clusters by socioeconomic variables
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> 29.8 43.9 26.8 19.3 324
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al, 26.1 36.1 34.6 10.9 24.2

s 44.1 43.1 29.9 7.9 34.3

45-55 23.1 39.3 23.0 1.7 22.0

b 22.2 293 26.3 0.0 21.6

s 24.1 - 14.2 42 22.7

55-65 8.8 413 21.9 34.6 28.9
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Tab. 18 - Ranking of trip-attracting land uses and
activities by respondents
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Fig. 5-Population distribution in census blocks
of District 6
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Fig. 9 - Preferred routes for bicycle use based on
questionnaire results
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Fig. 8 - Identification of high-demand zones for the
bike-sharing system
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Tab. 19 - Selection of suitable routes for bicycle use
in the questionnaire
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and parking facilities in District 6
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Fig. 17 - Effect of shared micromobility on carbon
reduction across District 6 neighborhoods reduction in District 6
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Tab. 20 - Carbon reduction across District 6 neighborhoods
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