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1. Executive Summary

This report presents an in-depth analysis of bikesharing
behavior in Santander, Spain, based on primary data
collected from 370 participants. Using advanced
statistical tools and visualizations, we uncover critical
demographic, behavioral, and regional insights,
particularly concerning willingness to pay (WTP) and e-
bike adoption. Our findings offer direct implications for
urban mobility planning and bikesharing service
optimization.

2. Background & Objectives

The transformation of urban mobility is closely tied to
the rise of shared transportation modes, especially
bikesharing. This study aims to: (1) Understand the
socio-demographic profile of users; (2) Identify factors
influencing usage; (3) Explore stated preferences for
pricing; and (4) Evaluate the influence of location, age,
gender, and education on bikesharing adoption. The
ultimate goal is to inform evidence-based urban
transportation policy.



3. Data Description and
Methodology

The dataset is structured in two Kkey sections:
demographic profiling and stated preference (SP)
scenarios. Demographic data include gender, age,
employment, education, and place of residence. The SP
section includes WTP analysis under three pricing
models: per-use, annual, and hybrid. Statistical tools
used: Chi-square test for independence, descriptive
statistics, frequency distribution analysis.

4. Key Demographic Insights
with Visual Analysis

Age Analysis:
- Usage peaks between ages 25-54.

- Decline after 65 due to physical and technological
barriers.



Employment:

- Employed and student populations are dominant
users.

- Houseworkers show negligible use.

Education:

- University-educated individuals aredisproportionately
high users.

- Very low usage among non-educated groups.

Gender:

- Near-equal representation suggests gender-neutral
adoption.

These insights suggest that bikesharing is most viable
among tech-savvy, economically active urban
populations.



5. Regional Distribution and
Engagement

Santander users form the majority, indicating local
infrastructure and integration are effective.

Moderate adoption in Cantabria and other Spanish
cities.

Outside-Spain users show low current use but high WTP
for e-bikes, highlighting potential for tourism-focused
expansions.

6. E-Bike vs Regular Bike
Preferences

E-bike adoption is significantly higher across all
demographics.

79.1% of Santander respondents reject regular bikes.

E-bike demand is higher in peripheral regions — likely
due to ease-of-use on challenging terrain or longer trip
purposes.

This indicates a clear market shift toward electrified,
convenient personal transport.



7. Chi-Square Statistical
Tests

Tests were run on combinations of demographic
variables and bikesharing behaviors. Significant
relationships include:

- Education vs Bikesharing (p < 0.05): Strong correlation
between higher education and adoption.

- Employment vs E-Bike Use (p < 0.05): Regular income
correlates with willingness to pay.

- Age vs E-Bike Use (p < 0.05): Younger and middle-aged
respondents are more likely to prefer e-bikes.

These findings validate that demographic identity
significantly influences transport behavior and service
engagement.



8. Policy and Strategic
Implications

- Introduce flexible pricing models to target different
user groups.

- Expand e-bike infrastructure over regular bikes.

- Invest in user education for tech-inexperienced
demographics.

- Partner with local employers for commuter-friendly
packages.

- Develop tourism-oriented e-bike solutions for non-
local users.



9. Limitations and Future
Work

While insightful, this study focuses only on Santander.
Future studies should explore:

- Multi-city comparisons across Spain
- Behavioral tracking using app data

- Longitudinal surveys to capture adoption trends over
time

10. Conclusion

The bikesharing landscape in Spain, especially e-bike
services, shows immense promise if guided by
demographic understanding and localized
infrastructure strategies. There is clear evidence of
strong latent demand for flexible, accessible, and
modern mobility solutions.



Appendix: Graphs &
Visualizations

*Some Graphs given in our
Datapaper
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Fig. 1. Comparison of responses between the actual census and the sample.
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Fig. 2. Distribution of responses in the SP scenarios.
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E-bike Interest
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Used Bikesharing

Yes
Percentage (%)
100
75
No
50
25
Don't know/depends
(\@0@ & ¢ S e s®
& Sig 1
O&b}
Region
Bikesharing Experience by Region
Yes
Percentage (%)
100
80
60
40
o 9 66.7% 66.7%
8 (36) (10)

@ S
of R K 9

Region



Age Group

Under 25

75 and over

65-74

55-64

45-54

35-44

25-34

Age Distribution by Region

Percentage (%)
100

75
50

25

& RS

& S ¢
o & &
o'

Region



Percentage

*Chi-Squared Test Graphs
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Chi-square test: Indicate your gender x Have you ever used bikesharing (shared bicycles)?
p-value = 0.2196 (not significant)
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Chi-square test: Level of education x Have you ever used bikesharing (shared bicycles)?
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Chi-square test: What is your employment status? x Have you ever used bikesharing (shared bicycles)?

p-value = 0.612 (not significant)
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Chi-square test: Have you ever used bikesharing (shared bicycles)? x If available, would you use a shared electric bike

p-value = 0 (significant)
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Summary Table for Chi-Squared Tests:

Relationship
X-squared4 Place of residence vs bikesharing
X-squared6 Indicate your age vs e-bike
X-squared9 Place of residence vs e-bike
X-squared Indicate your gender vs bikesharing
X-squaredl Indicate your age vs bikesharing
X-squared3 What is your employment status? vs bikesharing
X-squared10 bikesharing vs e-bike
X-squared5 Indicate your gender vs e-bike
X-squared7 Level of education vs e-bike

X-squared2 Level of education vs bikesharing

X-squared8 What is your employment status? vs e-bike

References:

ChiSquare DoF

S
17.

412068
060918

8.741993
3.031914
7.776459
4.479960

-999092
.129855
.170757
.620097
.394309

3

[
N
= N N N B OO NN = e

A0 A NN D

[
N

PValue

-439936e-01
.473201e-01
.886165e-01
.195979%e-01
-549422%e-01
.120140e-01
.523689e-08
.522731e-05
-145450e-03
.290571e-03
.796873e-02

Significant
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE



[1] A.A. Campbell, C.R. Cherry, M.S. Ryerson, X. Yang, Factors influencing
the choice of shared bicycles and shared electric bikes in Beijing,
Transport. Res. Part C: Emerg. Technol. 67 (2016) 399-414.

[2] C. Moser, Y. Blumer, S.L. Hille, E-bike trials’ potential to promote
sustained changes in car owners mobility habits, Environ. Res. Lett. 13
(4) (2018) 044025.

[3] A. Yasir, X. Hu, M. Ahmad, R. Alvarado, M.K. Anser, C. Isik, [.A. Khan,
Factors affecting electric bike adoption: seeking an energy-efficient
solution for the post-COVID era, Front. Energy Res. 9 (2022) 871107.

[4] PJ. Flores, |. Jansson, The role of consumer innovativeness and green
perceptions on green innovation use: the case of shared e-bikes and e-
scooters, J. Consum. Behav. 21 (6) (2021) 1466-1479.

[5] A. Fyrhi, H.B. Sundfgr, Do people who buy e-bikes cycle more?
Transport. Res. Part D: Transport Environ. 86 (2020) 102422.

[6] A. Bigazzi, E. Bediisian, Modelling the impacts of electric bicycle
purchase incentive program designs, Transport. Plann. Technol. 44 (7)
(2021) 679-694.

[7] T. Bielinski, A. Wazna, Electric scooter sharing and bike sharing user
behaviour and characteristics, Sustainability 12 (22) (2020) 9640.

[8] R. Foschi, A Point Processes approach to bicycle sharing systems’
design and management, Socioecon. Plann. Sci. 87 (2023) 101608,
d0i:10.1016/j.seps.2023.101608.

[9] X. Ma, Y. Yuan, N. Van Oort, H. Hoogendoorn, Bike-sharing systems
impact on modal shift: a case study in Delft, the Netherlands, J. Clean.
Prod. 351 (2022) 131555.

[10] J. Dill, G. Rose, Electric bikes and transportation policy: insights
from early adopters, Transp. Res. Rec. 2314 (1) (2012) 1-6.



[11] L. Zhang, J. Zhang, Z. Duan, D. Bryde, Sustainable bike-sharing
systems: characteristics and commonalities across cases in urban China,
J. Clean. Prod. 97 (2015) 124-133, d0i:10.1016/j.jclepro.2014.04.006.

[12] M. Wardman, "A Comparison of Revealed Preference and Stated
Preference Models of Travel Behaviour,” 1988. [Online]. Available:
https://about.jstor.org/terms.

[13] G. School and D.A. Hensher, "Institute of transport studies stated
preference analysis of travel choices: the state of practice title: stated
preference analysis of travel choices: the state of practice," 1993.

[14] ]. de Dios Ortuzar, L.G. Willumsen, Modelling Transport, 4th ed., John
Wiley & Sons, 2011.

[15] L. dell’Olio, A. Ibeas, J.L. Moura, Implementing bike-sharing systems,
Proc. Inst. Civil Eng.: Municip. Eng. 164 (2) (2011) 89-101, do0i:10.1680/
muen.2011.164.2.89.

[16] H. Song, G. Yin, X. Wan, M. Guo, Z. Xie, J. Gu, Increasing bike-sharing
users’ willingness to pay — a study of China based on perceived value
theory and structural equation model, Front. Psychol. 12 (Jan. 2022),
doi:10.3389 /fpsyg.2021.747462.

[17] ].J. Louviere, D.A. Hensher, J.D. Swait, W. Adamowicz, Stated Choice
Methods, Cambridge University Press, 2000, doi:10.1017/
CB09780511753831.

[18] J.M. Rose and M.C]. Bliemer, "Stated preference experimental
design strategies,” 2007, Pp. 151-180,
doi:10.1108/9780857245670-008.

[19] Anon. ChoiceMetrics, Ngene 1.2 User Manual & Reference Guide.
ChoiceMetrics, 2018. [Online]. Available: http://www.choice-
metrics.com/NgeneManual120.pdf



	In-Depth Analytical Report on Bikesharing in Spain
	1. Executive Summary
	2. Background & Objectives
	3. Data Description and Methodology
	4. Key Demographic Insights with Visual Analysis
	5. Regional Distribution and Engagement
	6. E-Bike vs Regular Bike Preferences
	7. Chi-Square Statistical Tests
	8. Policy and Strategic Implications
	9. Limitations and Future Work
	10. Conclusion
	Appendix: Graphs & Visualizations


