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Abstract The purpose of this study was to propose a policy direction to improve the service of public
bicycles in Seoul by identifying the physical characteristics that affect the satisfaction level in the Seoul
Metropolitan Government's public bicycle use environment. To this end, a survey was conducted on users
regarding their experiences using public bicycles in Seoul, and the responses of 567 people were
analyzed. IPA analysis and ordinal logistic analysis were used. An analysis of the Seoul Metropolitan
Government's public bicycle IPA showed that the satisfaction level was lower than that of importance
in all categories. Among them, the most urgent need for improvement was the installation of bicycle
roads, improved connectivity of bicycle roads, improved road management, classification of roads and
bicycle roads, improved safety during night driving, and low satisfaction levels. Second, an analysis of
the factors affecting the satisfaction in the public bicycle use environment showed that the model's
explanatory power increased significantly from 0.062 to 0.437 after incorporating perceived variables,
confirming that the perceived neighborhood environment characteristics are an important variable for
determining the satisfaction level in the public bicycle use environment, among the perceived
neighborhood environmental characteristics, accessibility, convenience, manageability.
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Fig. 1. Seoul public bike
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Table 1. A Study on the Precedence of Public Bicycles

Researcher Contents of research
. A Survey on the Actual Conditions of Use
Kim, H. C ns . .
5.2010) of Public Bicycles in Changwon City and
' Analysis of Criticality and Satisfaction
Won, D. H. & Analysis of Neighborhood Environmental
Lee, K. Factors Affecting Residents' Satisfaction
H.(2012) and Behavior of Bicycle Use in Changwon

Bachand-Marl
eau, Lee and
Fl-Geneidy(20

A survey was conducted in Montreal,
Quebec, Canada, in the summer of 2010
to determine the factors that encouraged

individuals to use the system and the

12) elements that influenced frequency of
use.
Lee. S. An Analysis of Spatial Urban
Y(2614) Characteristics Affecting the Use of Public
! Bicycles
An Analysis of the Perception and
Lee, J. Satisfaction of Bicycles through the
B.(2014) Importance-Performance Analysis to the
Bicycle Facilities and Policies
Oh, J. S., Kim, Analysis of user satisfaction factors and
M. S. & Lee, C. | prioritization of influencing factors using
H.(2014) structural equations
Jang, JM Analysis of changes in traffic patterns and
Tomrr;y ‘Gi‘ryn the selection of variables whose seasonal
T H & Leey characteristics affect traffic volume for
MY(ZOIG)’ ordinary people and ticket owners using
o public bicycles in Seoul
Park A Study on the Social Network Analysis of
HG(20'17) Public Bicycle Commuting and Commuting
o Periods in Seoul
An Analysis of the Influence Factors on the
Yooa,q Y. BC' & User Satisfaction of the Public Bicycle
Y.(;)li) System for Citizens Using the 'Tash' of the

Public Bicycle System

Kim, 1.G.(2018)

A Study on the Improvement of Public
Bicycle Satisfaction in the Future by
Analyzing the Importance and Satisfaction
of Using Public Bicycles for Public Bicycle
Users

Li, et al.(2018)

In order to improve the system so as to
better serve the public, this paper was
initiated to investigate the status quo of
shared bicycle systems and user
satisfaction with shared bicycles. The
user satisfaction with shared bicycles in
Nanjing was quantitatively analyzed using
a factor analysis method based on data
obtained from questionnaires in Nanjing

Sa, K.E. & Lee,
S.G(2018)

Using the rental history data of the Seoul
Metropolitan Government's public bicycle
Ttareungi, identify micro-factors around
rental shops that affect the use of public
bicycles in the city and identify the
differences in influence by distance
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To explore the current operation status
of shared bicycle, the cause of the
problem, management methods, and

provide practical suggestions and

Xia, Jiang and opinions on the future operation and

Wang(2018) development of shared bicycles in the
city, after investigating the shared bicycle
travel data in Yangpu District, Shanghai,

the data obtained is summarized and
analyzed with the statistical methods.
Yun, S.Y.. Min, Analysis of Public B.icycle S.haring Syst.em
(PBSS) usage data in Yeouido, Seoul, in
K.H. & Ko, H. 2018 to characterize usage patterns and
1.2019)

characterization
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Table 2. Measurement items for each area

Division Variable Measurement Method
Age Under 20s=1, 20s=2, 30s=3, 40s=4, 50s=5, 60s=5
Sex Man=0 / Woman=1
Bicycle Ownership Status Existence=0, Nonexistence =1

Individuals and
Furniture
Characteristics

Motor Vehicle Driving Status

Not having a license or rarely driving=0, Frequent driving=1

Marital Status

Unmarried and other=0, Married=1

Level

of Education

Graduation From Elementary School=1, Middle School Graduation=2, High
School Graduation=3, University Graduation=4, Graduate School
Graduation=5

Career

White

Professional Clerical Work=1, the Others=0

Blue

Production/Labour/Sales and Service Positions=1, the Others=0

Student

Student=1, the Others=0

Income Level

Less than 1 Million Won=1, One million to Two million won=2, Two to
Three million won=3, Three to Four million won=4, Four to Five million
won=5, Five to Ten million won=6, Over Ten million won=7

Type of Housing

Apartments and Mixed-=1, Other Housing Types=0

Indepen
dence
Variable

Neighborhood
Environment
Characteristic

Accessibility
(Cronbach’ @=0.620)

When you want to use a public bicycle, a public bicycle stop is located
within a short distance.

It is convenient to use because there is enough public bicycle supply.

It is easy to transfer to other public transportation when using public
bicycles.

The usual frequent destination is located in the public bicycle service
area.

Convenience
(Cronbach’ a=0.660)

The public bicycle rental and return system is convenient.

It is easy to inquire information about public bicycles.

There are plenty of convenient facilities for public bicycles.

There's plenty of room for public bicycles.

Safety

(Cronbach’ @ =0.749)

The bike path has a lot of bumps and poor management.*

Bicycle roads are not paved properly, making it inconvenient to use
bicycles.*

The slope of the bike path is so steep that it is inconvenient to use a
bicycle.*

There is no distinction between roads, sidewalks, and bike paths, so it is
inconvenient to use a bicycle.*

Manageability
(Cronbach’ @=0.628)

The maintenance of public bicycles is relatively well done.

The maintenance of public bicycle terminals (bicycle storage stands) is
relatively well done.

The public bicycle customer center is operating well.

The frequent breakdown of public bicycles is inconvenient to use.*

Economic efficiency
(Cronbach’ @ =0.639)

The fare for public bicycles is reasonable.

You can save on transportation costs by using public bicycles.

Dependent Variable

Environmental Satisfaction with Public Bicycle

*reverse coding
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Table 3. Technical statistics of each variable

Variable Min | Max | Mean |Std. Dev.
Age 1 6 [2540| 0.764
Sex 0 1 [0.610| 0.487
Bicycle Ownership 0 1 los00! 0500
Status
Motor Vehicle | | | |760| 0.427
Driving Status
Individuals and| -
Furniture Marital Status 0 1 10.230| 0.420
Characteristics|Level of Education| 1 5 [3.700| 0.564
White 0 1 10421] 0494
Blue 0 1 ]0.160| 0367
Student 0 1 10312] 0464
Income Level 1 7 |4.440| 1.670
Type of Housing 1 1 |0.661| 0.474
Accessibility 1.25 5 13.391| 0.701
Convenience 1.25 5 |3.544| 0.702
Neighborhood Safety 1| 5 |2736| 0797
environment
Characteristic| Manageability 125 | 5 [3.368| 0.655
Economic 1| 5 |3841] 0833
efficiency
Environmenta.I SaFisfaction with 1 5 |3.600] 0721
Public Bicycle
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Table 4. Criticality and satisfaction assessment items

Ratin,
3 Measuring items
categories
Bicycle road installation status
Connectivity of bicycle road
Operating

Width of bicycle road

environment

Bicycle road management status

Bicycle road slope

Public bicycle user's rest area

Public bicycle stop supply

Amenities
Maintenance of public bicycle stops

Securing space for public bicycles

Safety during night driving

Safety facility Installation of safety facilities

Distinguish between roadway and bicydle road

Convenience of public bicycle rental and return

Rental system
Public bicycle maintenance

2
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Table 5. Analysis of Public Bicycle IPA in Seoul

Rating L Importan | Satisfacti
> Measuring items
categories ce on level
Bicycle road installation status 4.23 3.30
Connectivity of bicycle road| 4.21 3.18
Ol?eratmg Width of bicycle road 4.12 3.24
environment
Bicycle road management status 4.24 3.30
Bicycle road slope 3.78 3.36
Public bicycle user's rest area 3.33 3.24
Public bicycle stop supply 4.11 331
Amenities Maintenance of public 412 3.45
bicycle stops
Securing space for public 413 3.37
bicycles
Safety during night driving 432 3.28
Safety facility Installation of safety facilities 4.18 3.15
Distinguish between roadway
and bicycle road 438 503
Convenience of public
Rental bicycle rental and return 426 367
system
Public bicycle maintenance 4.30 3.46
Average 4.12 331
BEHA $9T Pt 4.12, T HHF2 3312
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Table 6. Comprehensive Analysis of IPA for Public
Bicycles in Seoul-2

Characteristic Category

Securing space for public
bicycles, Maintenance of
public bicycle stops, Public
bicycle maintenance,
Convenience of public
bicycle rental and return

I

Quadrant Concentrate here

Bicycle road installation
status, Connectivity of
bicycle road, Bicycle road
management status,

1
Distinguish between

Keep up the Good

Quadrant work roadway and bicycle road,
Safety during night driving,
Installation of safety
facilities
1 Public bicycle stop supply,
Quadrant Low Priority Public bicycle user's rest
area
v . . .
Quadrant Possible Overkill Bicycle road slope
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Table 7. The results of the evaluation of the use environment of public bicycles in Seoul

Neither Ver
. L Very Somewhat | satisfied | Somewhat | , ‘<O,
Variable Measuring items L e . L dissatisfie
satisfied | satisfied nor dissatisfied d
dissatisfied
\X/hen. you want t? gse a public. bicycle, a public bicycle 1.8% 11.2% 31.0% 38.0% 18.0%
stop is located within a short distance.
{)ti(ji;;;riz;ileynt to use because there is enough public 3.4% 21.6% 37.4% 28.2% 0.4%
Accessibility - : - -
{;Siligeiiyblti(z Elacr;ifleeg to other public transportation when 6.2% 21.4% 33.2% 26.4% 12.8%
giic?:u:elrgssufrr;tadestination is located in the public 27% 13.7% 24 4% 38.9% 203%
The public bicycle rental and return system is convenient. 1.8% 7.7% 23.7% 42.6% 24.2%
c . It is easy to inquire information about public bicycles 1.1% 8.9% 28.2% 39.0% 22.8%
onvenience
There are plenty of convenient facilities for public bicycles.| 3.0% 15.9% 38.5% 27.8% 14.8%
There's plenty of room for public bicycles. 4.5% 21.2% 28.5% 33.0% 12.8%
The bike path has a lot of bumps and poor management.*|  3.4% 21.9% 30.1% 32.1% 12.5%
]'Sicycle rf)ads are not .paved Eroperly, making it 45% 23.7% 33.0% 28.5% 103%
inconvenient to use bicycles.
Safet ] : o ;
y ;l;hiiozeb?cfytgz Elke path is so steep that it is inconvenient 71% 26.6% 34.9% 23.0% 8.49%
There is n'o 'dis'tinction 'between roads,'sidew;alks, and bike 3.0% 13.0% 25.5% 35.5% 22.8%
paths, so it is inconvenient to use a bicycle.
The maintenance of public bicycles is relatively well done.| 1.6% 17.5% 29.4% 40.8% 10.7%
The maintenance of public bicycle terminals (bicycle o o o o o
storage stands) is relatively well done. 1.2% 12.1% 31.7% 42.8% 12.1%
Manageability
The public bicycle customer center is operating well. 2.1% 10.2% 41.4% 32.6% 13.7%
;l:)he;sf;'iquent breakdown of public bicycles is inconvenient 7.0% 29.9% 33.3% 23.4% 6.4%
. ) The fare for public bicycles is reasonable. 1.1% 6.4% 25.3% 38.7% 28.5%
conomic
efficiency ES;C;::SH save on transportation costs by using public 1.6% 0.8% 22.8% 37.4% 28.3%
Assortment é;fyz{)et;?satisﬁed with the overall use environment of public 0.5% 46% 37.3% 49.9% 77%
*reverse coding
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Table 8. An Analysis of Factors Affecting Satisfaction with Seoul Public Bike

Model 1 Model 2
Variable
B ‘ SE ‘ Wald ‘ p-value B ‘ SE Wald p-value
Individuals and Furniture Characteristics
Age -0.085 0.149 0.325 0.568 0.167 0.164 1.043 0.307
Sex -0.21 0.178 1.396 0.237 -0.093 0.193 0.234 0.628
Bicycle Ownership Status -0.024 0.169 0.021 0.885 -0.146 0.183 0.639 0.424
Motor Vehicle Driving 0.176 0.205 0.732 0.392 0.067 0.224 0.09 0.764
Status
Marital Status 0.2 0.257 0.602 0.438 -0.09 0.281 0.103 0.748
Level of Education -0.099 0.191 0.27 0.603 0.031 0.208 0.022 0.882
White -0.626™* 0.287 4.762 0.029 -0.751™ 0314 5.741 0.017
Blue -0.942%** 0.33 8.133 0.004 -0.959*** 0.362 7.029 0.008
Student 0.103 0.329 0.098 0.754 -0.15 0.356 0.179 0.673
Income Level 0.038 0.054 0.488 0.485 0.029 0.06 0.241 0.624
Type of Housing -0.293 0.185 2.5 0.114 -0.206 0.201 1.05 0.305
Neighborhood environment Characteristic
Accessibility 0.403™** 0.154 6.811 0.009
Convenience 0.866™** 0.172 25.261 0.001
Safety 0.008 0.117 0.005 0.946
Manageability 0.779%* 0.161 23.513 <0.001
Economic efficiency 0.944*** 0.123 58.898 <0.001
Nagelkerke R 0.062 0.437
*P<0.1 **P<0.05 ***P<0.01
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