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ABSTRACT

Global warming caused by anthropogenic carbon emissions and traffic congestion
caused by human activities make us hope to promote more people to use public bicycles and
achieve the purpose of the transfer of private vehicles. The aims of this study are to
understand what factors influence the adopting intention of public bicycle with the
behavioral reasoning theory (BRT) and to realize how to encourage people to use public
bicycle according to the key factors. This article explores the determinants and barriers of
public bicycle adoption through five constructs: environmental values, factors for public
bicycle adoption, factors against public bicycle adoption, global motives toward public
bicycle adoption, and adopting intention of public bicycle.

This paper takes YouBike as an example, and survey the representative sample of Taipei
City residents. There are 432 useful samples in total. The research methodology mainly has
two sections. First, we apply the confirmatory factor analysis (CFA) to measure all latent
variables via the manifest variables, and make sure the reliability and validity of the
developed model are appropriate. Next, we apply the covariance-based structural equation
model (CB-SEM) to evaluate the structure of constructs associated with the adoption of
public bicycle. The results show the factors for public bicycle adoption do not affect the
adopting intention of public bicycle. Besides, environmental values, global motives, and
factors against are related to adopting intentions. In implications for policies, we suggest to
guide people to have environmental values via education, improve global motives through
enhancing attitudes, subjective norms and perceived behavioral controls, and raise the ease

of use of public bicycle systems to increase adopting intentions of public bicycle.

Keywords: Bicycle-sharing, Green transportation, Behavioral reasoning theory, Structural

equation model



#&

A 5 2 F PR g & 2Rl VAR 2 ch i PR e T 1R

(5@ 22 pFd o ea P EBFAFLDP he AT 1 B ZHNER
WERLET 0 R 7R RLILGE L MR R F L 72 e AW £
fFethor " SLBEARIPA RISt ® S5 78 AETHIY I RFRFR

APTAE R FERY OBEFIRICRE FHERBRG AR FHRY 2K 7827

FAPRY LA FE TR R DL AR FMBBE L FE R LE

-

’

AT LMD 22 p 7 YouBike 5 b ¥ A A S0P hk R TH
AT A2 R F Rt A AT P EALF A BINA > A AP R HRELFE
AYrEd PREREFERLF R S REEF BT A e s Ay e B E
AT Y A RE B B B KRB R B R LR Z B

HERR S BEATZLF PP G AT R E T AR O E P Fh 2 FF

FRFALG AL LT RR Y R A S F B 28 7

D F PR FE 2 AR M AT S8 S I K AR R

BT 2 RA KRR EART S e B VRN RS Y EROEAR S e FH R

[

Bl enfERidodl s 22 P A KRR Y S T M KBS AR OEp A

Gogk osoeg oy 2
-5
,ﬁ ..VL;E]]]% 2 g] °

Mot i p B X3 N %4 ﬁﬁi&l LRI B AR

II



WA

B oEPERIEE R A FER CFMG BT o F2EE - Poh B F
FHE R R ED ko A Epa A AL 3R ERIHFF I A G B P

g ge s A R AR RETLR R A

—
)4

FACEMEREFMALEN RAA D AR AR FR R AT

Befp il R A Aipifi b 2 L RE  JEHERAAFY L 2 FET RS
T2 G RF B RAR A 2 AR S AS E B REE 0 A F -

PR Fre A R - X - BT R R Y DA R S R R T
BT P A GRS R SRR REE AT LORTE o

ko BRBEA P EP APt R gH I AN P Bt TR BR e
AHE oSS Bend G e g B v AT o HAENLE S
Fehv 2 g5 2 FAa T ST o SR g B BB A 2 BT
TR UM RIS Eg R o R T E R L B E s S RERNE R
PE < S SRR G irﬂ—']grs‘f%f%ﬂ o WPHE S BRI TR FE Pk W S F A
R GHBEFFLFERLFFORAFHGPORT A RS
BB AL ARG A - RGN E E e SRR

F O RPEE T A SR

]
=
-
=
&S
;‘w
¥
M
el
Rx
i
"
"
)

s 2

Bofl o RBRBHA DT D RARG RSB LTI FEE  ARTE LT

’

tekaig ¢ AFEF L4 LA A e A A T BREE AR B e

FEA AL BRI S B AAR & B R e P Y 6P e

PEARI07E 8 18P

III



TABLE OF CONTENTS

CHAPTER 1 INTRODUCTION .....ooiiiiiiiiieieeiesie ettt e e eneesneenneas 1
1.1.  Research Background............ccccooouiiriiiiiiiniiiiieiecee e 1

1.2, Research MOtIVATION ....ccc.uiiuiiiiiiiiieiie ettt ettt e 3

1.3, ReSEArCh ODJECHIVE. ..cuuiiiiieiieiiieiieeiie ettt ettt et ee et s e e e e 6

1.4, RESCATCH SCOPEC ..veiiueiiieiiieeiee ettt et e e e e aee e e e e snrae e e 6

1.5, Research Procedure ...........cooeviiiiiiiiiiiniiiecieeceeste e 6
CHAPTER 2 LITERATURE REVIEW .....cooiiiiiiiiiiieeeee et 9
2.1. Public BicyCle SYSteML......ceeiuiiiiiiiieeiiieiieee ettt 9
2.1.1. System EVOIULION ....cocuviiiiiieiiie ettt ae e 9

2.1.2.  Background of Taipei YOuBike .........cccocimniiiiiiiniiiiecceeeeee 11

2.2. Public Bicycle Adopting INtention ...........ccccueeeueieriieesiiieeiiieerieeeieeeeeeesveeenes 17

2.3. Development of Relevant Behavioral Theory.........c.ccccceeciiinieiiienieniieiieees 19
2.3.1. Theory of Reasoned ACtION.........cccceeiuiiiiiiiieniiieeiie e 19

2.3.2. Theory of Planned Behavior ..........c.ccccueeiiiiniiiiiiieniiciiecieeeeee e 20

2.3.3. Technology Acceptance Model ..........c.ccccveeiiiienciiieniiiciieceeeeeeen 20

2.4. Behavioral Reasoning Theory ........cccccoecuieriiiiiieniieiieiecieeie e 21
2.4.1. Beliefs and Values ........cccooeeiiiiiiiiiieiiieeeee e 22

2.4.2. REASOMS...eeiiiiiiiiiiieeiteete ettt ettt ettt sttt 22

2.4.3.  GlODAl MOTIVES ....ueieuiieiiiieiieeieeite ettt ettt ettt e 23

244, TNEENTIONS ...eoutiiiitieieeiieteee ettt ettt st sae e 23

2.4.5. BehavIOr oo 23

2.5. Comments on the Literature REVIEW........ccccvieviiiiiniiiiniiniecieienieeeceeieeee 24
CHAPTER 3  METHODOLOGY ....ootieiiiiiiieiteie ettt 26

v



3.1, Problem Statement ......ooooviiiiiiiii 26

3.2, HYPORESES ..eeieeiiieciie ettt ettt et e e e s rae e ree e 27

3.3, QueStioNNaIre DESIZN .......eevuiiiiieiiieiieciie ettt ettt et e e e ens 29
3.3.1. Environmental Values............ccoceiiiiiiiiiiiiiiiiiieeeeeeeeeee e 29

3.3.2. Factors for public bicycle adoption...........ccceeeveevieriienieniieiieeieeeene 31

3.3.3. Factors against public bicycle adoption ..........ccccceeeevievciieiciieenieeee. 32

3.3.4. Global Motives toward Public Bicycle Adoption ..........cccceevuverreennennne. 33

3.3.5. Adopting Intention of Public Bicycle.........cccovieviiiniiiiiiiiiieeeieeen 34

3.4. Data Collection Plan..........cccoeiiiiriiiiiiiiiiiiieeceee e 36

3.5. Analytical Method...........oooiiiiiiiieie et 38
CHAPTER 4 EMPIRICAL STUDY ...cuttitirieiieeiesieeiesitenit et sttt 44
4.1, DeSCrIPtIVE StatISTICS ...eererrrieiiieiiiiieeiieeeiieesitteestreesreessseeeesereessseesseeesseeessseees 44

4.2, Measurement MOdel........cooeriiriiiiiiiiiiiiiie e 47

4.3. Structural Model and Hypothesis Test .........cccccevuveiriiieeriieeiiiecieeceeeeee e 53
CHAPTER 5 CONCLUSION & RECOMMENDATION.......ccccoviiiiniinieiicieneeieene, 58
5.1.  Findings and ContribULIONS .........cccouiieriieeriereniieeeiereeesireeeiveeeseeeesveeeeveeesaeeens 58

5.2. Implications for POICIES. ........ccoeriiiiiiiiice e 60

5.3. Future Research and Limitations.........c.cceoiuieriiiniinieniienieeieeseeeee e 63
REFERENCES ... .ottt sttt sttt nbe e 64
Appendix A Questionnaire (ChineSE VETSION)......c..ececueeerireeriieerieeenireeeireeeiaeeesveeesseeeneneas 70
Appendix B Questionnaire (English VErsion) ...........cceceerieniiiiieiiiienienieeie e 73



LIST OF TABLES

Table 2-1 The development of public bicycle SYStems .........ccceeevveeriieeniieeiee e 10
Table 2-2 The summary of cities used YouBike System.........c.ccccveveiieniieniienienieeiieeieenen. 13
Table 2-3 The rates information of YouBike in Taipei City .......cccceeveiveeniieeiieecieeeiieeee 15
Table 2-4 Overviews of the reviewed literature ............coceeeeevieneniieniineneneeeeee, 24
Table 3-1 The operational definitions and measures of environmental values.................... 30

Table 3-2 The operational definitions and measures of factors for public bicycle adoption

..................................................................................................................................... 31
Table 3-3 The operational definitions and measures of factors against public bicycle

Y4 0] 01101 F USSR 32
Table 3-4 The operational definitions and measures of global motives toward public

|02 10 o3 (=T (6] 013 (o) s H O SRS 34

Table 3-5 The operational definitions and measures of adopting intention of public bicycle

..................................................................................................................................... 35
Table 3-6 The measure of SOCI0ECONOMIC SLALUS ........evveeiieieriieierienieieeee e 36
Table 3-7 AsSeSSMENt OF f1t....eeuiiiiiiiiiie e 42
Table 4-1 Summary of sample demography (N =432)......cccccoerriiriieriiiniieieeieeee e 45
Table 4-2 The first analysis of confirmatory factor analysis..........cceecvveeviieerieeeiieeeiieeee, 47
Table 4-3 The second analysis of confirmatory factor analysis..........ccceecueevieriieenienneenen. 49
Table 4-4 The final results of confirmatory factor analysis .........c.cccccuveeviieeiieeccieeeieee, 51
Table 4-5 Correlation matrix of research CONStIUCES ........cc.eevvieiiieriiienieiieeieee e, 53

Table 4-6 Standardized coefficients for the direct and total effects of independent variables
on dependent Variables .........c.cooiieiiieiiieiieiie ettt 55

Table 4-7 the MOAE] TIt INAICES c.evvnnneee et e e e e e eaeeeeeeeeeaennas 57

VI



LIST OF FIGURES

Figure 1-1 Annual mean atmospheric carbon dioxide at Mauna Loa Observatory .............. 2
Figure 1-2 Annual mean carbon dioxide growth rate for Mauna Loa..........c.ccccevieninnennene 3
Figure 1-3 Domestic CO2 emiSSI0NS DY SECTOT.......coruiiiuiiiiieiieniieeiteeie et eiee e 4
Figure 1-4 Research flow Chart...........c.ooouiiiiiiiiiiiiiciceee et 8
Figure 2-1 The operational station map of YouBike in Taipei........ccccceeevvieeeiiencieeeieeenee, 13
Figure 2-2 The operational information of YouBike from Aug. 2012 to Mar. 2018........... 16
Figure 2-3 The framework of Theory of Reasoned Action..........c.cceccvveeviieecieeecieeciieeee, 19
Figure 2-4 The framework of Theory of Planned Behavior............ccccooeeiiniincniiniinnnnne. 20
Figure 2-5 The framework of Technology Acceptance Model .............cccceevvevievciiennneenee. 21
Figure 2-6 The framework of Behavioral Reasoning Theory ..........cccooceevieiiiinienieeienne, 22
Figure 3-1 The hypothetical relationShip .......cccceeeiiiiiiieeiiiieiiie e 28
Figure 3-2 Structural model of constructs and their measurement models........................ 43
Figure 4-1 Distribution of samples in Taipei City (N =432) .cccceoveeeeirieeeiieeiie e 46
Figure 4-2 Structural path estimates in the structural model ...........c..ccoceeviniiniiniinnnnnnne. 54
Figure 5-1 Three paths which affect the adoption intention of public bicycle.................... 60

VII



CHAPTER1 INTRODUCTION

In this chapter, we introduce our research motivation, objective, research scope, and

research content with research framework.

1.1. Research Background

According to the fifth assessment report of the Intergovernmental Panel on Climate
Change (IPCC), it discovered the global climate system was changing and existed the trend
of warming, with many of the observed phenomena including warming of the atmosphere
and the ocean, decreasing snow and ice, rising sea levels and increasing concentrations of
greenhouse gases (GHG) (Stocker, 2014). For instance, the global average surface
temperature of land and ocean had risen 0.85°C since 1880 to 2012. The report also
mentioned that a crucial factor of observed global warming was mainly from human activity

since the middle of the 20th century.

The result of excessive human activity, such as burning fossil fuels and clearing forests,
caused that much anthropogenic carbon dioxide (COz2) released into the atmosphere (Buis,
Ramsayer, & Rasmussen, 2015). There are many greenhouse gases in the atmosphere, and
COz2 is one of them. It plays an important role to influence Earth's surface temperature
through the greenhouse effect (Petty, 2006). Fig. 1-1 shows COz data which measured at
Mauna Loa Observatory (MLO) on the island of Hawaii from 1959 to 2017 (Dr. Pieter Tans,
NOAA/ESRL and Dr. Ralph Keeling, Scripps Institution of Oceanography, 2018). This
evidence indicates that the Earth's annual mean COz level has been increasing every year and
had reached 406.53 ppm in 2017. Besides, according to WMO Greenhouse Gas Bulletin
(GHG Bulletin), the analysis of observations states that globally averaged CO2 mole fraction

in 2016 had reached a new high in 2016, with value at 403.3 + 0.1 ppm. The record increase

1



of 3.3 ppm in CO2 from 2015 to 2016 was larger than previous records.
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Figure 1-1 Annual mean atmospheric carbon dioxide at Mauna Loa Observatory
(Source: Dr. Pieter Tans, NOAA/ESRL and Dr. Ralph Keeling, Scripps Institution of

Oceanography, 2018)

In addition, Fig. 1-2 describes the annual mean CO2 growth rate for Mauna Loa, the bar
corresponds to a value of each mean rate of growth of CO2 per year (Dr. Pieter Tans,
NOAA/ESRL and Dr. Ralph Keeling, Scripps Institution of Oceanography, 2018). From the
graph, The trend of growth is obvious. It confirms that all observation values are positive
and annual CO2 growth rate is getting faster and faster. The growing of CO:z level means that
the changing in Earth’s environment is unambiguous owing of CO2 emissions. Therefore,
regulating CO2 emissions becomes the vital way to mitigate the deterioration of global

warming and curb extreme climate for human.
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Figure 1-2 Annual mean carbon dioxide growth rate for Mauna Loa
(Source: Dr. Pieter Tans, NOAA/ESRL and Dr. Ralph Keeling, Scripps Institution of

Oceanography, 2018)

1.2. Research Motivation

In order to curb global warming, most countries made efforts to reduce carbon
emissions in the past few years. An international environmental treaty called the United
Nations Framework Convention on Climate Change (UNFCCC) was adopted in 1992. Its
objective was to stabilize greenhouse gas concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic interference with the climate system. In 2016,
representatives of 196 parties at the 21st Conference of the Parties of the UNFCCC signed
Paris Agreement which set more specific goals to replace the Kyoto Protocol of 1997 in Paris.
Although Taiwan did not have a membership in United Nations, the government still led to
the passage of the Greenhouse Gas Reduction and Management Act in 2015. The aims of

this act are to establish strategies to reduce and manage greenhouse gas emissions, strengthen
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environmental justice, and the shared responsibility of environmental protection and national

development.

According to the report of the International Energy Agency (IEA), the global CO:2
emissions from fuel combustion by transport sector in the world account for about 24% in
2015 (International Energy Agency, 2017). The report of the Bureau of Energy, Ministry of
Economic Affairs also mentions that the CO2 emissions of transportation sector is slowly
increasing and has 14.26% emissions in 2016 (Bureau of Energy, Ministry of Economic
Aftairs, 2017). Fig. 1-3 displays domestic CO2 emissions by sectoral approach excluding
electricity consumption emissions. It suggests that the transportation sector plays an

important role in energy saving and has the obligation to reduce CO2 emissions.
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Figure 1-3 Domestic CO2 emissions by sector

(Source: Bureau of Energy, Ministry of Economic Affairs, 2017)



Due to the human activity rapidly in the world, we have faced a huge challenge, such
as climate changing, global warming, and the decreases of natural resources. In the
transportation sector, the proportion of the private vehicle ownership and usage is getting
higher and higher every year, it causes air pollution, noise, crowded cities, and traffic
congestion. Therefore, the awareness of economic efficiency, environmental protection and
energy saving gradually are taken seriously by the government and the public in recent years.
For these reasons, the public bicycle sharing system is the sustainable mode of urban
transportation in views of its the low-pollution and the low-energy-consumption, and it is a

feasible solution of urban mobility.

In order to encourage citizens to use public bicycles as short-distance transit vehicles,
Taipei City Government launched the Taipei public bicycle sharing system, also known as
YouBike in 2012. However, the Taipei City Department of Transportation has begun
charging YouBike riders for first 30 minutes of use in April 2015. The monthly rentals in
Taipei City obviously stopped growing after reducing subsidy. The number of rentals
dropped significantly by 20 percent immediately, and the monthly rentals have not been
more than two million for twenty-three months continuously. Therefore, how to effectively
promote people to use the public bicycle sharing system as a short-distance transportation
mode and reduce or replace personal possession and usage of motor vehicles becomes an

urgent issue.



1.3. Research Objective

According to the above research motivations, this study hopes to achieve three research

objectives as follows:

(1) To explore the determinants and barriers of public bicycle adopting intention with the
behavioral reasoning theory and the aspect of environmental protection from the
empirical study.

(2) Based on the results of empirical study, the paper will put forward suggestions and
implications for policies, hoping to provide reference opinions to the government so as

to enhance the intention to use public bicycle systems.

1.4. Research Scope

According to the administrative division in the spatial domain, whether Taipei City
residents have an experience using YouBike, they are eligible for the investigative target. In
order to get the representative samples and ensure the behavior is an independent decision,
the age of targets must be more than 5 years old at the same time. In the temporal domain,
this research belongs to the cross-sectional study. The study will collect all questionnaires

and analyze the data from December 2017 to April 2018.

1.5. Research Procedure

This section illustrates the research flow chart. Fig. 1-4 shows the research flow chart

of this study. The main contents are structured as follows.

Chapter 1: Introduction
The chapter states the research motivation, the objectives, the scope, the methodology

and the research content with research framework.
6



Chapter 2: Literature Review

The chapter presents the problem statement including the public bicycle system and the
background of Taipei YouBike, review of the relevant literature both domestic and overseas
including the public bicycle adopting intention, the introduction of relevant behavioral

theories and the behavioral reasoning theory, and the comments on the reviewed literature.

Chapter 3: Methodology
The chapter discusses about the applied methodology, the background and contents of
the applied methodology, the hypothetical relationships, the questionnaire design, the data

collection plan , and the analytical method.

Chapter 4: Empirical Study
The chapter describes the data collection, the descriptive statistics from the data
collected, the measurement model, the structural model, the hypothesis test, the results, the

implications, and the discussions.

Chapter 5: Conclusion & Recommendation
The chapter gives the findings and contributions, implications for policies, limitations,

future research, and recommendations.
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CHAPTER 2 LITERATURE REVIEW

In the chapter 2, we will describe public bicycle systems evolution and background of
Taipei YouBike. Next, we will review the relevant literature both domestic and overseas,
including public bicycle adopting intentions, introduction of relevant behavioral theories,
and Behavioral Reasoning Theory. In the end of chapter, we will make the comments and

propose the research gaps on the reviewed literature.

2.1. Public Bicycle System

The section will state the definition, history, and development of public bicycle system
in the world. Then, we will introduce the operation of YouBike recent years and realize the

problem in the course of information collected.

2.1.1. System Evolution

A public bicycle system, bicycle sharing system, or bike sharing scheme (BSS) can be
defined as a self-service short term, one-way-capable, bike rental offer in public spaces, with
network characteristics (Biittner et al., 2011). It means the shared service that can allow
individuals to use bicycles in a short term. When the users have commuting or leisure trips
demand, they can take the bicycles and leave them behind when they reach their destinations
(Yang, Lin, & Chang, 2010). They are usually charged very low price, or make bicycle
rentals available without payment in the first certain period of time. The public bicycle
system has many benefits, such as creating a larger cycling population, increasing transit use,

decreasing greenhouse gases, and improving public health (DeMaio, 2009).

From the past research, the development of public bicycle systems could be divided
into four different generations (Shaheen & Guzman, 2011). In the first generation, the idea

9



of the bike-sharing was begun since the mid-1960s in Europe. The first bike-sharing program,
called White Bikes, was launched in Amsterdam. There were 50 bicycles for the public to
use freely and set up in the inner city. The disadvantages of the system were the bicycles
stolen or damaged. Therefore, the initial bike-sharing system did not succeed but this
innovative concept had captured people’s attentions. To improve the drawbacks of the first
generation, Copenhagen launched the bicycle sharing service which had coin-deposit
systems in 1995. If a user wanted to pick up and unlock a bicycle, he needed to pay 20 DKK
coin deposit that was refunded on bicycle return. Compared to the previous system, it also
had a new design, called the docking station to make users unlock/lock and borrow/return
their bicycles. It could enhance a little bit of security. The third generation system was
Rennes Vélo a la Carte in 1998, which emphasized the application of information technology.
The recent improvement in bike-sharing was the demand responsive service, such as
Montreal BIXI in 2009. Through advanced technology and data collection, it could
accurately predict the demand of bicycles and understand how to allocate bicycles in rental

stations. The development of public bicycle systems is arranged into the table 2-1.

Table 2-1 The development of public bicycle systems

(Source: Shaheen, Guzman, & Zhang, 2010)

. The 1st The 2nd The 3rd The 4th
Generations ) ) . .
Generation Generation Generation Generation
Free bike Coin-deposit system  [T-based Demand
System system responsive,
Type multimodal
system
City & Amsterdam, Copenhagen, Rennes, France Montreal,
Country Netherlands Denmark Canada
Start Date ~ July 1965 January 1995 June 1998 May 2009
Witte Fietsenplan  Bycykler Kebenhavn Vélo a la Carte BIXI
Examples . . . .
(White Bike Plan) (City Bikes) Montréal

10



Table 2-1 The development of public bicycle systems (continued)

(Source: Shaheen, Guzman, & Zhang, 2010)

] The 1st The 2nd The 3rd The 4th
Generations ) . . .
Generation Generation Generation Generation
1. Bicycles 1. Bicycles 1. Bicycles 1. Bicycles
2. Docking 2. Docking 2. Docking stations
stations stations 3. Kiosks or user
Components ] ]
3. Kiosks or user  interface technology
interface 4. Bicycle distribution
technology system
1. Identified 1. Identified 1. Identified by 1. Identified by color,
by color by color and  color, unique unique design, and ads
2. Randomly unique design, and ads 2. Efficient docking
distributed design 2. Docking station to save energy
in a specific 2. Docking station to lock 3. Advanced lock
area station to bicycles system
3. Without lock bicycles 3. Intelligence 4. Touch screen
Features ) . .
lock design technology to interface service

4. Use freely unlock and lock 5. Bicycle

bicycles redistribution system
4. Theft deterrent 6. Integration with
system public transit

5. Membership smartcard

service

Nowadays, many countries or cities have owned the public bicycle systems. In
December 2016, around 1000 cities in the world have a program of public bicycle system
(Gutman, 2016). For example, YouBike is an important experience in developing public

bicycle systems in Taiwan.

2.1.2. Background of Taipei YouBike

The YouBike is the second public bicycle system in Taiwan. In 2008, Taipei City

Government signed the “Plan to Promote Energy Saving & Carbon Reduction in Taipei City”
11



in accordance with the “Framework of Taiwan’s Sustainable Energy Policy Framework”
approved by the Executive Yuan. Afterward Taipei City Government set up the “Greenhouse
Gas Reduction Promotion Group” to actively promote the energy conservations and carbon
reduction policies. It instructed the Taipei City Department of Transportation to take
responsibility for the development of mass transit systems and the transportation of

greenhouse gas reductions.

Then, the “Demonstrative Program of the Establishment, Operation and Management
of the Bike Sharing System” was conducted in Xinyi District in March 11, 2009. Although
it got the support of citizens after the launch, the usage amount did not effectively increase.
The reasons why it was not used by most people were that it had only 11 service sites and
provided 500 public bicycles at that moment. In order to continuously encourage people to
replace private motor vehicles with green transportation and provide environmentally
friendly services throughout Taipei City, Taipei City Government and Giant Manufacturing
Co. Ltd. (Giant) signed a contract in December 2011 to set up 163 stations and provide 5,350
public bicycles within 7 years. After 9 months of planning and construction, the trial
operation was executed on August 30, 2012. Taipei YouBike officially launched on

November 30, 2012.

Consequently, Taipei City becomes the first city to have YouBike public bicycle system
in Taiwan. From the table 2-1, the YouBike system has been currently available in six cities
of Taiwan including Taipei City, New Taipei City, Taoyuan City, Hsinchu City, Taichung
City and Changhua City. Taipei City has 400 operational rental stations and provides around
13,000 public bicycles in March 2018. Compared with the other cities, the operation of
YouBike in Taipei is the most comprehensive because its rental stations are intensive,

abundant and averagely distributed in congested areas according to the Fig. 2-1.

12



Table 2-2 The summary of cities used YouBike system

(Source: YouBike Official Website, 2018)

Operational Rental

Average Monthly

Cities Launch Date
Stations Rentals in 2017
Taipei March 11, 2009 400 1,829,216
New Taipei January 1, 2014 473 2,081,612
Taoyuan February 4, 2016 187 565,831
Hsinchu May 26, 2016 55 100,344
Taichung July 18, 2014 260 596,036
Changhua May 22,2014 68 192,906
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Figure 2-1 The operational station map of YouBike in Taipei

(Source: YouBike Official Website, 2017)
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In the way of using, YouBike is considered to become the last-mile public transit vehicle.
It adopts an electronic unmanned automated management system to allow users to borrow a
bicycle from point A and return it at point B. It is a 24-hour self-service system. Each station
has an automatic kiosk, which allows users to apply for membership, payment and rental of

bicycles.

In rates information, the table 2-3 indicates the rates information of YouBike in Taipei
City. It is divided into two main suitable users. One is the single rent. They need to register
at any Kiosk and pay the fee through IC credit card. The other is the long-term users. They
can register at the service centers, official website, official mobile application, and any Kiosk
and pay the fee through contactless smartcard systems, namely EasyCard and iPASS. Two
types of users are charged according to the following rules of progressive pricing rates: (1)
Pay $10 NT per 30 minutes if the user uses YouBike within the first 4 hours. (2) Pay $20 NT
per 30 minutes if the user uses YouBike between 4 to 8 hours. (3) Pay $40 NT per 30 minutes
if the user uses YouBike exceeding 8 hours. In addition, if the user belongs to YouBike
members, Taipei City Government will subsidize $5 NT as a grant for first 30 minutes since
April 1, 2015. Initially, Taipei City Government provided full subsidies for first 30 minutes.
Since starting to charge $5 NT dollars for the first 30 minutes, the usage situation of YouBike

has been challenged.
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Table 2-3 The rates information of YouBike in Taipei City

(Source: YouBike Official Website, 2018)

Item Single Rent Member
Suitable Audience  Single Rent Long-term Users
Payment Option  IC Credit Card EasyCard / iPASS

Service Center / Official Website
Registration Any Kiosk
Official Phone App / Any Kiosk
$10 NT per 30 minutes within the first 4 hours®
Charge Rates $20 NT per 30 minutes between 4 to 8 hours

$40 NT per 30 minutes exceeding 8 hours

“Taipei City Government will subsidize $5 NT to YouBike member for first 30 minutes

since April 1, 2015.

According to the Fig. 2-2 about the operational information of YouBike from August
2012 to March 2018 (Taipei City Department of Transportation Statistics, 2018), we
obviously discover three things. First, the monthly rentals had reached a peak about 2.27
million in January 2015, but the average monthly rentals did not return to the original level
since YouBike has begun charging for first 30 minutes of use in April 2015. Second, the
operational stations were getting more and more in recent years, but the monthly rentals did
not increase in proportion to the past. Third, there was a decline in January 2016, it might be
affected by the climate and seasonal factor, especially a cold wave struck East Asia and
brought the lowest temperatures in 44 years as low as 4 °C to Taipei (BBC News, 2016).
Combined with the above three findings, the monthly rentals of YouBike absolutely have the

possibility of growth.
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Figure 2-2 The operational information of YouBike from Aug. 2012 to Mar. 2018

(Source: Taipei City Department of Transportation Statistics, 2018)

In order to attract more people to use the system, this study will attempt to understand
the determinants and barriers of public bicycle adoption and explore what motivations and
obstacles are pivotal. We will take Taipei YouBike as an example of the empirical study. In
the follow-up study, The “YouBike” will be referred to the public bicycle-sharing system of

Taipei City.

In the next section, with the intentions to find out methods which effectively promote
more people to using public bicycle systems in Taipei City, we will review the relevant

literature to understand the past findings about public bicycle adopting intentions.
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2.2. Public Bicycle Adopting Intention

This section will arrange the relevant literature and discuss the past findings both
domestic and overseas about the public bicycle adopting intention. For the public bicycle

adopting intention, we can be roughly divide it into three perspectives.

First, it belongs to the influence of system facilities and environment. One article
referred to the factors leading to bike-sharing adoption and barriers to adoption in Hangzhou
bike-sharing systems (Susan et al., 2011). It used an intercept survey and should improve the
bike-sharing system included adding the stations and the real-time information and the
parking availability technologies, improving the bike maintenance and the locking
mechanisms, and extending operational hours. From these results, we knew the improving
the physical services, including software and hardware, were important to enhance the public
bicycle system service. A thematic analytic method had used to understand the barriers and
facilitators to public bicycle scheme use in CityCycle of Brisbane (Fishman et al., 2012). It
discovered the accessibility, topography, spontaneity, safety and weather were importance
topics affecting the bike riders. In this research, it emphasized the characteristics of the
system and the external environment. A hybrid model was constructed, through the structural
equations model (SEM), the multiple indicator multiple causes (MIMIC) model and the
binary logit model to comprehend key factors of bicycle system in the university campus in
Madrid, Spain (Fernandez-Heredia et al., 2016). It revealed four constructs, including
convenience, pro-bike, physical determinants and external restrictions, were related to the

intentions of the bicycle use.

Second, it belongs to the influence of user’s perception. One research uses the

technology acceptance model (TAM) as the basis to discover that perceived quality,
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perceived convenience, and perceived value might contribute to adopt bicycle sharing
programs in the direct relationships in Beijing, China (Hazen et al., 2015). The contribution
of this research was especially from considering the user's point of view about perceptions.
Another research focused on holiday was conducted and applied the theory of planned
behavior (TPB) as a model in Copenhagen, Denmark (Kaplan et al., 2015). It attempted to
realize the intentions of using urban bike-sharing for tourist. it considered the favorable
attitudes toward cycling, the interest in bicycle technology, the favorable subjective norms
toward cycling, and the perceived cycling ease. A research which also applied the technology
acceptance model (TAM) added a construct, namely the trust, as an antecedent of the model
in Taipei, Taiwan (Lai, 2015). It indicates that user’s attitudes and the perceived usefulness

lead to the occurrence of intentions toward the bike-sharing system.

In addition to the influence of the user's perception, the green, sustainable or
environmental protection also be considered in response to global warming and curbing
carbon emissions. The environmental protection can be defined as “any activity includes
prevention (avoidance) strategies to protect the environment from future damage or
degradation; and controls measures to restore and maintain environmental quality.”
(National Agricultural Library, 2017). One research considered the perceived green value,
perceived green usefulness, perceived pleasure to use, subjective norms, perceived
behavioral control on green loyalty to a public bike system (Chen, 2016). The results
discovered that fun in people’s lives and subjective norms had a stronger influence on the
continuous use of public bicycles with the sustainable modified technology acceptance
model (TAM) and the theory of planned behavior (TPB). Besides, another research applied
the green technology acceptance model (TAM) to understand green intentions for YouBike

users in Taipei, Taiwan (Chen & Lu, 2016). The results show that the green perceived
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usefulness and the user attitude influence the green intentions. the green intentions do not be

influenced by the perceived ease of use.

2.3. Introduction of Relevant Behavioral Theory

In order to understand how to describe about human intention and behavior in the past,
we review relevant behavioral theories. This section will introduce several common theory

which can explain human behavior.

2.3.1. Theory of Reasoned Action

Initially, Ajzen and Fishbein came up with the Theory of Reasoned Action (TRA)
(Ajzen & Fishbein, 1977). It aimed to explain the relationship of human action between
attitudes and behaviors. It would find the individual's actual behavior deeply depended on
the behavior intention. The theory also mentioned that the attitude and subjective norm
would affect the behavior intention. Fig. 2-3 displays the framework of theory of reasoned

action.

Behavior

Subjective Norm

Figure 2-3 The framework of Theory of Reasoned Action

(Source: Ajzen & Fishbein, 1977)
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2.3.2. Theory of Planned Behavior

However, TRA assumes that the behavior was controlled by the individual’s willingness,
it ignores that a lot of external factors might affect the controllability of individual's
willingness. In order to solve this problem, the Theory of Planned Behavior (TPB) was
proposed and it used TRA as the basis to additionally consider that the perceived behavioral
control also affected the intention and behavior (Ajzen, 1985). Fig. 2-4 illustrates the

framework of theory of planned behavior.

Subjective Norm Behavior

Perceived Behavioral
Control

Figure 2-4 The framework of Theory of Planned Behavior
(Source: Ajzen, 1985)

2.3.3. Technology Acceptance Model

In 1989, a theory called the technology acceptance model (TAM) was proposed and it
was base on TRA (Davis, 1989). The most obvious features in TAM were the additions of
two determinants for individuals. One construct is the perceived usefulness. It could describe
that a person enhanced performance degrees when he used a specific system. The other is
the perceived ease of use. It could express the degrees to which a person thought easy to use

a specific system. Fig. 2-5 illustrates the framework of technology acceptance model.
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toward Intention

Variables Using to Use System Use

Figure 2-5 The framework of Technology Acceptance Model
(Source: Davis, Bagozzi, & Warshaw, 1989)

2.4. Behavioral Reasoning Theory

Based on the TRA and TPB for the behavioral theories, the Behavioral Reasoning
Theory (BRT) was proposed (Westaby, 2005). Five constructs were used to explain the
determinants of behavior, including beliefs and values, reasons, global motives, intention
and behavior. Compared with the previous theories, this theory adds to the reasons of support
and opposition on the behavior, it thinks beliefs and values affected the reasons and the
global motivations (e.g., attitudes, subjective norms, and perceived control), and the reasons
would indirectly affect the intention of human action. Therefore, it could be more specific to
explain the process of human action and decisions. Fig. 2-6 illustrates the framework of

behavioral reasoning theory. We will introduce constructs of conceptual definitions in BRT.
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Global Motives
- Attitude

- Subjective Norm

Perceived Control

Reasons
- For Behavior
- Against Behavior:

Beliefs and Values Behavior

Figure 2-6 The framework of Behavioral Reasoning Theory

(Source: Westaby, 2005)
2.4.1. Beliefs and Values

The concepts of beliefs and values were from expectancy-value theory which was
developed in the 1960s. Beliefs and values of BRT were stated “the person who keeps beliefs
holds expected results, and the value of these results has a significant influence on the
motivational process”. Meanwhile, when you have the more positive beliefs and values, you

may have more behavioral motives (Westaby, 2005).
2.4.2. Reasons

In contrast to other behavioral theories, reasons in BRT are the most special constructs.
They are defined as “the specific subjective factors people use to explain their anticipated
behavior” (Westaby, 2005). They can be divided into binary results — reasons for/against. In
other words, they include the reasons toward performing the given behavior according to

factors that people support or oppose.
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2.4.3. Global Motives

In the global motives of BRT, they are defined as “the broad substantive factors that
consistently influence intentions across diverse behavioral domains” (Westaby, 2005).
Global motives include attitudes, subjective norms and perceived control because these
concepts exist at a wider level of abstraction and have an impact on behavior from other
scholars’ research (Ajzen & Fishbein, 1977; Ajzen, 1985). In conceptual definitions of BRT,
attitude is “an individual's global positive or negative assessment to the given behavior”,
subjective norms evaluate “a person’s global perceived social pressure from important others
to engage in the behavior”, and perceived control represents “the degree to which a person
perceives he controls the execution of the behavior or finds the behavior easy or difficult to

perform” (Ajzen, 1991; Westaby, 2005).

2.4.4. Intentions

The intention of BRT refers to the definition of Ajzen & Fishbein. It is described as “a
person’s location on a subjective probability dimension involving a relation between himself

and some action” (Ajzen & Fishbein, 1977).

2.4.5. Behavior

The behavior is directly affected by the intention in BRT. It is assumed or predicted by
scholars. It is regarded as the actual performance of the action (Ajzen, 1985). Past behavioral

models explored the determinants of behavior, including TRA, TPB, TAM and BRT.
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2.5. Comments on the Literature Review

This section describe research gaps discovered from the literature review. We discover
that previous researches existed two research gaps. This paper hopes to make more
contributions to understanding the public bicycle adopting intentions from them. Table 2-4

lists the context of the above reviewed literature about the public bicycle adopting intentions.

Table 2-4 Overviews of the reviewed literature

References Research Locations Applied Theories Methods
Influence of System Facilities and Environment
Susan et al., 2011 Hangzhou, China - Intercept survey

Thematic
Fishman et al., 2012  Brisbane, Australia -

analytic method

SEM, MIMIC
Fernandez-Heredia et

Madrid, Spain - and binary logit

al., 2016

model
Influence of User’s Perception
Hazen et al., 2015 Beijing, China TAM SEM
Kaplan et al., 2015 Copenhagen, Denmark  TPB SEM
Lai, 2015 Taipei, Taiwan Extended TAM SEM
Consider the Green, Sustainable or Environmental Protection

Modified TAM
Chen, 2016 Taipei, Taiwan SEM
and TPB

Chen & Lu, 2016 Taipei, Taiwan Green TAM SEM
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The first research gap of explaining the public bicycle adopting intention is lack of the
application of the behavioral reasoning theory (BRT). The reason why this research chooses
it because we have noticed many researches using the theoretical framework of TPB and

TAM in the past.

Meanwhile, the second research gap of public bicycle adopting intention less
considered the aspect of environmental protection. The public bicycle belongs to the green
transportation which is a part of sustainable transportation, taken environmental protection
as a consideration, and belonged a kind of environmentally friendly and low-pollution mode
of transport (Yun-Guei Huang, 2010), it also belongs to a pro-environmental behavior
(Krajhanzl, 2010), so it is important to think over the influence about protecting the natural
environment on individuals. Green transportation is a part of sustainable transportation,
taken environmental protection as a consideration, and belonged a kind of environmentally

friendly and low-pollution transportation mode.

Therefore, in the next chapter, we will apply the behavioral reasoning theory to
construct a model about the aspect of environmental protection and use CFA and SEM to

explore the determinants and barriers of public bicycle adoption intentions.
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CHAPTER3 METHODOLOGY

In this chapter, we introduce the problem statement and background of the applied
methodology in this research. Then, we construct the hypotheses relationships of public
bicycle adopting intention with behavioral reasoning theory. Meanwhile, we describe the

questionnaire design, data collection plan, and analytical method.

3.1. Problem Statement

For alleviating the emission of greenhouse gases and promoting a larger use of YouBike.
The aims of this study are to understand what factors influence the adopting intention of
public bicycle with the behavioral reasoning theory (BRT) and to realize how to encourage

people to use public bicycle according to research results.

In order to solve the above problem, the research will mainly apply the structural
equation modeling (SEM), it is commonly justified in the social sciences because of its
ability to impute relationships between unobserved constructs or latent variables from
observable variables. SEM methodology is from early disciplinary specific developments of
path analysis from genetics and later sociology, factor analysis from psychology, and
simultaneous-equation models in economics (Matsueda & Press, 2012). It becomes the most
important paradigm of a statistical method in current quantitative research of the social
science and behavioral science (Byrne, 1994). Meanwhile, it is also commonly used in
marketing, human resource management, business Management, psychology, etc. We can
employ SEM methodology to construct latent variables via priori theoretical assumptions,
and it has become a widely used methodology for empirical research because it is a useful
statistical technique for examining the causal relations of latent variables through a

combination of statistical data (Byrne, 2001). Therefore, SEM methodology is well-suited
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for our research because we purpose to explore the determinants and barriers of public
bicycle adoption with the framework of behavioral reasoning theory. After specifying these
relationships, we will understand which factors are significant for public bicycle adopting

intentions.

3.2. Hypotheses

In this section, we will introduce the hypothetical relationship which expresses the

linkages between the constructs with the behavioral reasoning theory.

Based on the early behavioral model and relevant theories, Fig. 3-1 illustrates the
hypothetical relationships in this research. The following eight hypotheses were tested in
this research. We refer to the behavioral reasoning model (Westaby, 2005) and apply
environmental values as antecedents that affect adopting reasons (e.g., factors for public
bicycle adoption) and global motives toward public bicycle adoption. The environmental
values are expected to have direct effects on global motives toward public bicycle adoption.
There is a positive relationship between environmental values and factors for public bicycle
adoption. There is also a negatively relationship between environmental values and factors

against public bicycle adoption. Thus, we propose the hypotheses H1, H2, and H3.

HI. The environmental values negatively affect the factors against public bicycle adoption.
H2. The environmental values positively affect the global motives toward public bicycle
adoption.

H3. The environmental values positively affect the factors for public bicycle adoption.

According to BRT, the support or opposite reasons are important antecedents of global

motives. Westaby also propose that reasons may directly affect intention toward a behavior
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(Westaby, 2005). Thus, we have the hypotheses H4, H5, H6, and H7.

H4. There are the factors against public bicycle adoption that negatively affect the global
motives toward public bicycle adoption.

HS5. There are the factors for public bicycle adoption that positively affect the global motives
toward public bicycle adoption.

H6. There are the factors against public bicycle adoption that negatively affect the adopting
intention of public bicycle.

H7. There are the factors for public bicycle adoption that positively affect the adopting

intention of public bicycle.

BRT states that attitudes, subjective norm, and perceived behavioral control as “global
motives”. They are the key determinants in predicting individual intention, and intention is
assumed to be the immediate antecedent of behavior (Ajzen, 2002). We establish the

hypothesis HS.

HS8. The global motives toward public bicycle adoption positively affect the adopting

intention of public bicycle.

Factors against Public
Bicycle Adoption

Global Motives toward
Public Bicycle Adoptio

Adopting Intention of
Public Bicycle

Factors for Public
Bicycle Adoption

Figure 3-1 The hypothetical relationship
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3.3. Questionnaire Design

The section will describe five constructs of operational definitions in this research,
including environmental values, factors for public bicycle adoption, factors against public
bicycle adoption, global motives toward public bicycle adoption, and adopting intention of

public bicycle, and the questionnaire design based on the hypothetical model.

3.3.1. Environmental Values

This study uses environmental values as the antecedent of factors for/against, global
motives toward public bicycle adoption, and the adopting intention of public bicycle.
Environmental values are defined as “It belong to the human belief, attitude and value system
in the environment, which can guide and regulate human environmental behavior, and it
should have the spirit and connotation of environmental ethics.” (Yang, 1997). Because
using YouBike system is a kind of the environmental behaviors, we will use Yang’s

definition in this research.

According to the definition of perceived green value, it is the set of attributes associated
with the environmental consciousness value (Chen, 2016). The indicators are employed to
measure environmental values. The evaluation includes four statements: EV1. I consider that
YouBike’s environmental functions have much value for me; EV2. I consider that YouBike’s
environmental performance corresponds to my expectations; EV3. I consider that YouBike
has more environmental concern than other forms of transportation; and EV4. I consider that
I utilize YouBike because it is environmentally friendly. In the EV1., the “environmental
functions” can be defined as the environmental service, including spatial functions, waste
disposal, natural resource supply and life support (United Nations Statistical Commission,

1997). In the EV2., the “environmental performance” can be referred to the measurable
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outcome of YouBike's ability to meet environmental objectives and targets set forth in the
organization's environmental plan or policy (National Agricultural Library, 2017). In the
EV3., the “environmental concern” means YouBike can be motivated to preserve nature and
the environment, and seek ways how to behave more responsibly towards the environment
(Krajhanzl, 2010). In the EV4., there is no specific definition of the “environmental friendly”
(also known as eco-friendly or nature-friendly) in relevant agencies or organizations. We
refer to the Green Mark which designed on the basis of ISO 14024 eco-friendly principles
(Environmental Protection Administration, 2010), the “environmental friendly” in this
research can be defined as a product or service that have less impact on environment. In
order for interviewees to understand the contents, these definitions will be attached to the
formal questionnaire. Table 3-1 describes the operational definitions and measures of

environmental values.

Table 3-1 The operational definitions and measures of environmental values

The Operational Definitions of Environmental Values

The human belief, attitude and value system in the environment, which can guide and
regulate human environmental behavior, and it should have the spirit and connotation of

environmental ethics.

The Measures of Environmental Values

1. I consider that YouBike’s environmental functions have much value for me.
2. I consider that YouBike’s environmental performance corresponds to my expectations.
3. 1 consider that YouBike has more environmental concern than other forms of

transportation.

4. Iconsider that I utilize YouBike because it is environmentally friendly.
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3.3.2. Factors for public bicycle adoption

Combined with the original application (Westaby, 2005) about BRT and the problem of
this study, the definition of factors for public bicycle adoption is used to assess reasons for

using YouBike system.

To measure the factors for/against public bicycle adoption, we investigate the possible
environmentally friendly advantages of public bicycle adoption (Jelmer et al., 2013; Mufioz
etal., 2016), as stated in the following five items: FF1. I would be causing less environmental
pollution; FF2. I would be improving the environment in cities; FF3. I would be decreasing
the pay of gasoline; FF4. I would be reducing the use of fossil fuel; and FF5. I would
conveniently transfer to other public transport systems (e.g., MRT). Table 3-2 describes the

operational definitions and measures of factors for public bicycle adoption.

Table 3-2 The operational definitions and measures of factors for public bicycle adoption

The Operational Definitions of Factors for Public Bicycle Adoption

The reasons why individuals agree to use YouBike system.

The Measures of Factors for Public Bicycle Adoption

1. I would be causing less environmental pollution.
2. I would be improving the environment in cities.
3. I would be decreasing the pay of gasoline.

4. 1 would be reducing the use of fossil fuel.

5. I would conveniently transfer to other public transport systems (e.g., MRT).
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3.3.3. Factors against public bicycle adoption

On the contrary, the definition of factors against public bicycle adoption is the reasons

why individuals do not use YouBike system.

From the past literature, we have five items about the possible factors against public
bicycle adoption (Bai and Liu, 2013; Jelmer et al., 2013): FA1. Most of the people around
me don't care about eco-friendly features of YouBike; FA2. I am not concerned about eco-
friendly features of YouBike; FA3. Riding a YouBike is not convenient for me; FA4. It is
difficult to find a appropriate way to ride a YouBike for me; and FAS. It is unhelpful to
mitigate greenhouse gas emissions. Table 3-3 describes the operational definitions and

measures of factors against public bicycle adoption.

Table 3-3 The operational definitions and measures of factors against public bicycle

adoption

The Operational Definitions of Factors against Public Bicycle Adoption

The reasons why individuals do not agree to use YouBike system.

The Measures of Factors against Public Bicycle Adoption

1. Most of the people around me don't care about eco-friendly features of YouBike.
2. I am not concerned about eco-friendly features of YouBike.

3. Riding a YouBike is not convenient for me.

4. Tt is difficult to find a appropriate way to ride a YouBike for me.

5. It is unhelpful to mitigate greenhouse gas emissions.
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3.3.4. Global Motives toward Public Bicycle Adoption

Global motives toward public bicycle adoption are defined as the broad substantive
factors that consistently influence intentions toward public bicycle adoption. In global
motives of this research, they also consider attitudes, subjective norms and perceived control
from BRT framework. Attitudes are defined as a person’s global positive or negative
evaluation toward public bicycle adoption. Subjective norms. Subjective norms evaluate a
person’s global perceived social pressure from important others to engage in public bicycle
adoption. Perceived control represents the degree to which a person perceives he controls
the execution of public bicycle adoption or finds public bicycle adoption easy or difficult to

perform.

In the measurement of global motives toward public bicycle adoption, because they
include attitudes, subjective norms and perceived control, we use the TPB questionnaire
(Ajzen, 2002) to adopt nine indicators which describe the respondents’ degree of these three
constructs towards using YouBike, as shown in the following nine statements: GM1. To ride
the YouBike is beneficial for me; GM2. To ride the YouBike is pleasant for me; GM3. To
ride the YouBike is a good idea for me; GM4. To ride the YouBike is valuable for me; and
GMS. To ride the YouBike is enjoyable for me; GM6. Most people who are important to me
think that I should ride the YouBike; GM7. It is expected of me that I ride the YouBike
extremely likely; GM8. For me to ride YouBike would be possible; GM9. If I wanted to I
could ride YouBike definitely true. Table 3-4 describes the operational definitions and

measures of global motives toward public bicycle adoption.
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Table 3-4 The operational definitions and measures of global motives toward public

bicycle adoption

The Operational Definitions of Global Motives toward Public Bicycle Adoption

The broad substantive factors that consistently influence intentions toward public bicycle

adoption.

The Measures of Global Motives toward Public Bicycle Adoption

1. To ride the YouBike is beneficial for me.

2. To ride the YouBike is pleasant for me.

3. To ride the YouBike is a good idea for me.

4. To ride the YouBike is valuable for me.

5. To ride the YouBike is enjoyable for me.

6. Most people who are important to me think that I should ride the YouBike.
7. It is expected of me that I ride the YouBike extremely likely.

8. For me to ride YouBike would be possible.

9. If I wanted to I could ride YouBike definitely true.

3.3.5. Adopting Intention of Public Bicycle

The intention of BRT refers to past theories, namely TPB. It is defined as individuals
want to engage in a particular act of action tendencies and degrees (Ajzen, 1985). In this
research, adopting intention of public bicycle is used to predict whether the individual adopts
YouBike system. In psychology, because the individual’s intention has a relationship
corresponds to a specific behavior under volitional (also known as the will) control (Ryan,

1970), the intention can be represent the occurrence of human behavior or action.

To evaluate the adopting intention of public bicycle, there are three indicators are used
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to assess behavioral intentions from TPB questionnaire (Ajzen, 2002). The evaluation
includes three statements: IN1. I intend to ride the YouBike in the future; IN2. I will try to
ride the YouBike in the future; and IN3. I plan to ride the YouBike in the future. Table 3-5

describes the operational definitions and measures of adopting intention of public bicycle.

Table 3-5 The operational definitions and measures of adopting intention of public bicycle

The Operational Definitions of Adopting Intention of Public Bicycle

The reasons why individuals do not agree to use YouBike system.

The Measures of Adopting Intention of Public Bicycle

1. I intend to ride the YouBike in the future.
2. I will try to ride the YouBike in the future.

3. I plan to ride the YouBike in the future.

There are five constructs which are measured by multiple indicators, including the
environmental values, global motives toward public bicycle adoption, factors for public
bicycle adoption, factors against public bicycle adoption, adopting intentions of public
bicycle. Environmental values, factors for/against public bicycle adoption, global motives
toward public bicycle adoption, and adopting intention of public bicycle are all scored via a
five-point agreement scale, namely strongly agree = 5, agree = 4, neither agree nor disagree

= 3, disagree = 2, and strongly disagree = 1.

Meanwhile, we also investigates the socioeconomic status to understand the
characteristics of samples, including the gender, age, monthly income, education level, living
district, car ownership, motorcycle ownership, experience of using YouBike. Table 3-6
describes the measure of socioeconomic status. The Chinese version and English version of

the questionnaire are presented in Appendix A and Appendix B respectively.
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Table 3-6 The measure of socioeconomic status

Socioeconomic Status

. Gender: [ |Male [ JFemale

. Age: [ 120 or below [ [21~30 [ ]31~40 [ ]41~50 [_]51 or above

. Monthly Income: [ ]20000 or below [_]20001~40000 [_]40001~60000 [_]60001 or above
. Education Level: [ ]Senior high school or below [_|Bachelor [_[Master or above

. Living District: [_]Songshan district [ |Xinyi district [_]Da’an district[_]Zhongshan district

[ 1Zhongzheng district [ ]Datong district [ |Wanhua district [ JWenshan district

[ INangang district [ |Neihu district [_]Shilin district [ |Beitou district
6. Car Ownership: [ [Yes [ [No

7. Motorcycle Ownership: [_]Yes [ [No

8. Experience of Using YouBike: [ ]Yes [ ]No

3.4. Data Collection Plan

A pre-test will be conducted before the formal investigation. A sample size of 30
participants is recommended (Perneger et al., 2015). It will be used to ensure that the
questionnaire is reasonable and clear enough to read. We collect 30 samples from friends,
classmates and family members through paper-based questionnaires and get many
suggestions from the respondents who accept the pre-test, including the explanation of the

special terms and improvement of typesetting.

In view of the research methodology, it is recommended to collect at least 200
representative samples to get a stable analysis (Hao-Jheng Ciou, 2011). We will adopt a
convenience sampling through web-based questionnaires. The advantages of the sampling
are that they are most commonly used, less expensive (Acharya et al., 2013). The web-based
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questionnaires will be posted on the PTT, which is is the largest terminal-based bulletin board

system based in Taiwan, so the sample will be evenly distributed in every district.

In the scope of data collection, we will survey 12 administrative divisions (i.e.,
Songshan district, Xinyi district, Da’an district, Zhongshan district, Zhongzheng district,
Datong district, Wanhua district, Wenshan district, Nangang district, Neihu district, Shilin
district, and Beitou district.) in Taipei City. In order to avoid non-Taipei residents to fill in
the questionnaire, the web-based questionnaire has a filtered design that allows Taipei

residents to access the website.

The empirical study will choose Taipei City residents, whose age are over 5 years old
as research target because they are more capable of independent decision-making. This

investigation plan will be implemented from December 2017 to April 2018.
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3.5. Analytical Method

In this section, we will present the analytic method in next empirical study.
According to the previous chapter of this research, behavioral reasoning theory (BRT) serves
as the theoretical development of this study. Based on the theory, we have specified the

hypothetical model. The sampling will be conducted by the data collection plan.

To examine the hypothetical model, in the measurement and parameter estimation, we
perform two-stage procedure which includes the measurement model and the structural
model. We will use SPSS Statistics 17.0 and Lisrel 8.52. In the first stage, we apply
confirmatory factor analysis (CFA) to depict the relationships of observed variables for the
latent variables (also known as constructs) in the hypothetical model, then calculating the
reliability and validity of the measurement model of SEM. In this research, we use Bentler-
Weeks method to describe the mathematical relations of SEM (Bentler & Weeks, 1980). Egs.
3-1 to 3-2 display a set of p is the number of observable variables as multiple indicators and
a set of m is the number of latent variables in confirmatory factor analysis. The p; is the
number of observed exogenous variables. The p> is the number of observed endogenous
variables. The m; is the number of latent exogenous variables. The m: is the number of latent
endogenous variables. The exogenous variables are defined as the “latent, multi-item
equivalent of independent variables” and the endogenous variables are defined as the “latent,

multi-item equivalent of dependent variables” (Hair et al., 2010).

prtp2=p (3-1)

mi+m2=m (3-2)
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Egs. 3-3 to 3-4 explain the relationship between observable variables and latent
variables. The x and J represent the column p; vectors which related to the observed
exogenous variables and errors. The 4« is a p/xm structural coefficient matrix for the effects
of the latent exogenous variables on the observed variables. The y and & represent column p>
vectors related to the observed endogenous variables and errors. The Ay is a p2xm: structural
coefficient matrix of the latent endogenous variables on the observed variables. The

equations of the measurement model are as follows:

X=AE+ 6 (3-3)

y=4M4nte (3-4)

In theory, it is considered significant if the factor loadings for the observed variables
should be more than 0.5 (Hair et al.,, 2010). In order to verify the reliability, we use
Cronbach's a that can describe internal consistency of the multiple indicators, and it has the
reliability if it should be more than 0.7 (Nunnally, 2010). However, in the factors for/against
public bicycle adoption of the behavioral reasoning theory (BRT), the high reliabilities are
not theoretically necessary because there are often various factors or reasons to explains
users’ behavior (Westaby, 2005). In order to verify the validity, we use average variance
extracted (AVE) to assess whether the latent variables can be effectively estimated by a set
of observed variables. The convergent validity of latent variables can be accepted if AVE
should be more than 0.5 (Fornell & Larcker, 1981). Another validity is the discriminant
validity which describes the different constructs must be effectively separated, we use the
comparative method of the AVE and the correlation coefficient, it has the discriminant
validity if AVE is practically more than the square of the correlation coefficient between two
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constructs (Fornell & Larcker, 1981).

In the next stage, we apply the structural equation modeling to test the all of the
hypothetical relationships among latent variables involved in the analysis. It is a family of
statistical models to seek the relationships among multiple variables and examines the
structure of interrelationships expressed in a series of equations (Hair et al., 2010). Therefore,
Eq. 3-5 displays the equation of the structural model. The # can represent a m>x1 vector of
the latent endogenous variables. The ¢ can represent a m;x1 vector of the latent exogenous
variables. The B can represent a m2xm2 symmetric matrix of the coefficients associated with
the latent endogenous variables. The /" can represent a m2xm; structural coefficient matrix
associated with the latent exogenous variables. The { can represent a m2x1 vector of error
terms associated endogenous variables. The equations of the measurement model are as

follows:

n=By+I¢+_ (3-5)

Covariance matrix will be put into Lisrel program. Then, the parameters will be
estimated though the maximum likelihood (ML). Its function, Far is showed Eq. 3-6. The £
matrix is a population variance-covariance matrix or a reproduced matrix. The S matrix is a

variance-covariance matrix from sample observed.

Fu = log|Z| - log|S| + tr(SE™) —p (3-6)

The reason why we use it is parameters have asymptotic unbiasedness, asymptotic
consistency, and asymptotic efficiency if parameters follow the assumption of multivariate

normal distribution (Hao-Jheng Ciou, 2011). Therefore, we will calculate the skewness and
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kurtosis of indicators and test for normality by Shapiro-Wilk test to identify the characteristic

of multivariate normal.

In the assessment of fit, we should estimate the structural model’s goodness of fit. The
fit of the model is estimated with the Chi-square (), the Normed chi-square (NC), the
comparative fit index (CFI), the goodness-of-fit index (GFI), the normed fit index (NFI), the
non-normed fit index (NNFI), the incremental fit index (IFI), the adjusted GFI (AGFI) , the
parsimony goodness-of-fit index (PGFI), and the root mean square residual (RMR), the root
mean square of approximation (RMSEA) (Hu & Bentler,1999; Hooper et al., 2008; Hair et
al., 2010; Hao-Jheng Ciou, 2011). These indicators evaluated the fit of the model are listed
on the table 3-3, including the abbreviation and critical value. If the assessment of fit is not
accepted, we need to reconsider and modify the hypothetical model in the light of further

literature.

41



Table 3-7 Assessment of fit

(Source: Hooper et al., 2008; Hair et al., 2010; Hao-Jheng Ciou, 2011)

Recommended
Index of Assessment Abbreviation
Values

Normed Chi-square NC or */df <5

Comparative Fit Index CFI >0.95
Goodness-of-fit Index GFI >0.90
Normed Fit Index NFI >0.90
Non-normed Fit Index NNFI >0.90
Incremental Fit Index IFI >0.90
Adjusted GFI AGFI >0.90
Parsimony Goodness-of-fit Index PGFI >0.50
Root Mean Square Residual RMR <<0.08
Root Mean Square Error of Approximation RMSEA <<0.08

The model starts from one exogenous construct measuring the impact of environmental
values, then it is assumed to affect the global motives toward public bicycle adoption, the
factors for public bicycle adoption, and the factors against public bicycle adoption. The
factors for public bicycle adoption and the factors against public bicycle adoption are
supposed to affect the global motives toward public bicycle adoption, then the three

constructs also affect the adopting intention of public bicycle.

Each construct is based on the above instrument to measure. The structural model of
constructs and their measurement models see the Fig. 3-3. In the next chapter, we will report

the results of empirical study with the analytic strategy in Taipei YouBike system.
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Figure 3-2 Structural model of constructs and their measurement models
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CHAPTER 4 EMPIRICAL STUDY

In this chapter, we describe the characteristics of samples in descriptive statistics,

measurement model, structural model and hypothesis test.

4.1. Descriptive Statistics

A sampling was conducted through web-based questionnaires from December 2017 to
April 2018. The web-based questionnaires were posted on the PTT, which is is the largest
terminal-based bulletin board system based in Taiwan, so PTT’s users could access our
questionnaires. A total of 442 questionnaires are collected, of which 10 are invalid because
they have the same IP or the irrational response time. Therefore, there are 432 useful samples

in total.

Table 4-1 describes the summary of sample demography. There are 65.5% of male
respondents and 34.5% of female respondents. Most of respondents are about 21~30 years
old. There are 22.7% below 20, 60.6% between 21 and 30, 12.5% between 31 and 40, 0.9%
between 41 and 50, 3.2% older than 51. In monthly come, there are 57.6% below 20,000,
30.3% between 20,001 and 40,000, 7.6% between 40,001 and 60,000, 4.4% above 60,000.
In education level, 10.9% respondents graduate from senior high school or below, 65.4%
respondents hold bachelor degree, and 24.1% respondents hold master degree or above. It
discovers 85.6% respondents do not have car ownership, but 58.3% respondents have
motorcycle ownership. Finally, 92.8% respondents have experience of using YouBike in

Taipei city.

44



Table 4-1 Summary of sample demography (N = 432)

Background Frequency | Percentage (%)
Gender Male 283 65.5
Female 149 34.5
Age <20 98 22.7
21~30 262 60.6
31~40 54 12.5
41~50 4 0.9
> 51 14 32
Monthly income < 20,000 249 57.6
20,001~40,000 131 30.3
40,001~60,000 33 7.6
> 60,000 19 4.4
Education level Senior high 47 10.9
school or below
Bachelor 281 65.4
Master or above 104 24.1
Car ownership Yes 62 14.4
No 370 85.6
Motorcycle ownership Yes 252 583
No 180 41.7
Experience of using YouBike Yes 401 92.8
No 31 7.2
Total 432 100
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Fig. 4-1 displays the distribution of samples in Taipei City. There are 52 samples
collected in Da’an District, which is the district with the largest number of samples. There
are 23 samples collected in the Nangang District, which is the district with the smallest
number of samples. Based on this figure, we find that all samples are evenly distributed

among the 12 administrative district.
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Figure 4-1 Distribution of samples in Taipei City (N = 432)
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4.2. Measurement Model

This study analyzes the measurement model through confirmatory factor analysis.
Table 4-2 calculates the standardized loadings, standard errors, and #-value to measure the
correlation between each indicator and constructs. The loadings are between 0.45 and 0.93.
The internal consistency reliabilities are also shown in Table 4-2. Cronbach's a of five
constructs are between 0.822 and 0.899. In standardized loadings, we discover that the

threshold of three indicators fail to reach 0.5 (Hair et al., 2010).

Table 4-2 The first analysis of confirmatory factor analysis

Constructs Indicators  Standardized loading Standard errors #-Value Cronbach's a

1.EV 0.822
EV1 0.79 0.38 18.72
EV2 0.74 0.45 17.19
EV3 0.67 0.55 15.13
EV4 0.73 0.47 16.86
2.GM 0.870
GM1 0.79 0.37 -
GM2 0.77 0.40 17.47
GM3 0.81 0.34 18.68
GM4 0.78 0.39 17.71
GM5 0.72 0.48 16.13
GMo6 0.51 0.74 10.60
GM7 0.45 0.80 9.24
GM8 0.57 0.67 12.19

47




Table 4-2 The first analysis of confirmatory factor analysis (continued)

Constructs Indicators  Standardized loading Standard errors t-Value Cronbach's a

GM9 0.46 0.78 9.66
3.FA 0.824
FA1 0.60 0.64 -
FA2 0.65 0.58 10.63
FA3 0.79 0.37 12.08
FA4 0.77 0.41 11.87
FAS5 0.64 0.60 10.44
4. FF 0.835
FF1 0.81 0.35 -
FF2 0.78 0.40 17.52
FF3 0.77 0.41 17.33
FF4 0.79 0.37 17.98
FF5 0.48 0.77 9.85
5.IN 0.899
IN1 0.93 0.13 -
IN2 0.89 0.16 27.83
IN3 0.80 0.26 22.36

EV = Environmental values; GM = Global motives toward public bicycle adoption; FA =
Factors against public bicycle adoption; FF = Factors the public bicycle adoption; IN =

Adopting intention of public bicycle.

Then, we delete three indicators because their loadings are less than 0.5, including GM7.

It is expected of me that I ride the YouBike extremely likely; GMO. If I wanted to I could
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ride YouBike definitely true; and FF5. I would conveniently transfer to other public transport
systems (e.g., MRT). Table 4-3 shows the second analysis of confirmatory factor analysis.

There is still one indicator less than 0.5.

Table 4-3 The second analysis of confirmatory factor analysis

Constructs Indicators  Standardized loading Standard errors #-Value Cronbach's a

1.EV 0.822
EV1 0.79 0.38 18.73
EV2 0.74 0.45 17.17
EV3 0.68 0.54 15.18
EV4 0.73 0.47 16.86
2.GM 0.869
GM1 0.80 0.36 -
GM2 0.77 0.41 17.49
GM3 0.82 0.33 18.87
GM4 0.79 0.38 18.02
GM5 0.72 0.47 16.19
GM6 0.48 0.77 9.98
GMS& 0.55 0.70 11.66
3. FA 0.824
FA1 0.60 0.65 -
FA2 0.65 0.58 10.61
FA3 0.79 0.37 12.07
FA4 0.77 0.41 11.86
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Table 4-3 The second analysis of confirmatory factor analysis (continued)

Constructs Indicators  Standardized loading Standard errors t-Value Cronbach's a

FAS5 0.63 0.60 10.43
4. FF 0.869
FF1 0.80 0.35 -
FF2 0.77 0.41 17.05
FF3 0.78 0.38 17.49
FF4 0.81 0.34 18.19
5.IN 0.899
IN1 0.93 0.14 -
IN2 0.89 0.21 27.84
IN3 0.80 0.36 22.37

EV = Environmental values; GM = Global motives toward public bicycle adoption; FA =
Factors against public bicycle adoption; FF = Factors the public bicycle adoption; IN =

Adopting intention of public bicycle.

We find “GM6. Most people who are important to me think that I should ride the
YouBike.” still less than the threshold of 0.5. After deleting it, Table 4-4 is the final results
of confirmatory factor analysis in this research. The loadings are between 0.55 and 0.93. It
is considered significant and acceptable because the loadings are more than 0.5 (Hair et al.,
2010). The internal consistency reliabilities for the results are also shown in Table 4-4.
Cronbach's a of five constructs are between 0.822 and 0.899. It means that the items for

constructs have the reliability because a are more than 0.7 (Nunnally, 2010).
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Table 4-4 The final results of confirmatory factor analysis

Constructs Indicators  Standardized loading Standard errors ¢-Value Cronbach's a
1.EV 0.822
EV1 0.79 0.38 18.72
EV2 0.74 0.45 17.17
EV3 0.68 0.54 15.18
EV4 0.73 0.47 16.87
2.GM 0.877
GM1 0.80 0.36 -
GM2 0.77 0.41 17.52
GM3 0.81 0.34 18.82
GM4 0.79 0.38 18.14
GMS5 0.72 0.48 16.18
GMS 0.55 0.70 11.58
3. FA 0.824
FA1 0.60 0.65 -
FA2 0.65 0.58 10.61
FA3 0.79 0.37 12.06
FA4 0.77 0.41 11.86
FAS 0.63 0.60 10.43
4. FF 0.869
FF1 0.80 0.36 -
FF2 0.77 0.41 17.04
FF3 0.78 0.38 17.49
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Table 4-4 The final results of confirmatory factor analysis (continued)

Constructs Indicators  Standardized loading Standard errors t-Value Cronbach's a

FF4 0.81 0.34 18.19
5.IN 0.899
IN1 0.93 0.14 -
IN2 0.89 0.21 27.85
IN3 0.80 0.36 22.35

EV = Environmental values; GM = Global motives toward public bicycle adoption; FA =
Factors against public bicycle adoption; FF = Factors the public bicycle adoption; IN =

Adopting intention of public bicycle.

Table 4-5 examines the validities of measurement model. we apply the average variance
extracted (AVE) which appears as bold numbers along the diagonal of the matrix to measure
the convergent validity. All AVE are between 0.479 and 0.764. The values are close to 0.5
and mean multiple indicators of constructs should be related (Fornell and Larcker, 1981). In
discriminant validities, we compare the AVE and the values in parentheses which are square
correlations between two constructs. We discover all of AVE are more than the square

correlations. It means that there are discriminant validities between the two constructs.
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Table 4-5 Correlation matrix of research constructs

Constructs Mean Std. D 1. 2. 3. 4, 5.
1.EV 4.159 603 541
2.GM 4.120 606 708" 555
(.501)
3.FA 2.219 756 -499™ 5357 479

(249)  (.286)
4. FF 4275 673 694" 624" -4437 626
(481)  (389)  (.196)
5.IN 4.298 724 567" 664" -6197 5297 764

(321)  (441)  (383)  (.280)

“Correlation is significant at the .01 level (2-tailed).

Average Variance Extracted (AVE) appears as bold numbers along the diagonal.

Values in parentheses are square correlations between two constructs.

EV = Environmental values; GM = Global motives toward public bicycle adoption; FA =
Factors against public bicycle adoption; FF = Factors for public bicycle adoption; IN =

Adopting intention of public bicycle.

4.3. Structural Model and Hypothesis Test

Fig. 4-2 presents the structural path estimates in the structural model. It explains a series
of behavioral processes which Taipei residents have an intention on adoption to the YouBike
from the aspect of environmental perception with the framework of the behavioral reasoning
theory. We discover that two initial hypotheses (H5 and H7) are not significant when a is

0.05. In other words, there is no sufficient evidence to confirm the factors for public bicycle
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adoption that positively affect the global motives toward public bicycle adoption (fus = 0.08,
t = 0.90) and the factors for public bicycle adoption that positively affect the adopting
intention of public bicycle (fu7 = 0.09, ¢t = 1.52). Then, the results show the respondents’
environmental values positively affect the global motives toward public bicycle adoption
(ym2 = 0.65, t = 6.52) and the factors for public bicycle adoption (yn3 = 0.83, ¢ = 15.53).
Environmental values negatively affect the factors for public bicycle adoption on the same
time (yn1 = -0.59, ¢ = -9.02). Finally, the global motives toward public bicycle adoption
positively affect the adopting intention of public bicycle (fus = 0.41, = 5.93). The factors
against public bicycle adoption negatively affect the global motives toward public bicycle
adoption (fua=-0.22, t = -4.39) and the adopting intention of public bicycle (Sue = -0.42, ¢
= -7.04). These six hypotheses are true because coefficients are significant at the 0.001 level

(2-tailed).

Factors against Public
-0.59%%* Bicycle Adoption

(-9.02)

-0.42%%*
(-7.04)

-0.22%4*
(-4.39)

0.41%%%

/" Global Motives toward
Public Bicycle Adoptio

Adopting Intention of
Public Bicycle

(0.90)

0»83***

(15.53) Factors for Public s (1.52)

Bicycle Adoption

*

“coefficient is significant at the .001 level (2-tailed)

Figure 4-2 Structural path estimates in the structural model
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Table 4-6 describes the standardized coefficients for the direct and total effects of

independent variables on dependent variables. The environmental values exist the indirect

effect on the adopting intention of public bicycle, and exist the direct effect on the global

motives toward public bicycle adoption, the factors against public bicycle adoption, and the

factors for public bicycle adoption. Then, the global motives toward public bicycle adoption

and the factors against public bicycle adoption have the direct effect on adopting intention

of public bicycle. Finally, the factors against public bicycle adoption exist the direct effect

on the global motives toward public bicycle adoption and exist the indirect effect on adopting

intention of public bicycle.

Table 4-6 Standardized coefficients for the direct and total effects of independent variables

on dependent variables

Direct Indirect
Dependent variables  Independent variables Total effects
effects effects
IN EV - 067 0.67""
GM 0.41™ - 0.41™
FA -0.42°"  -0.097" -0.51""
FF 0.09 0.03 0.12
GM EV 0.65" 0.20" 0.84™"
FA -0.22" - -0.22"
FF 0.08 - 0.08
FA EV -0.59" - -0.59"
FF EV 0.83" - 0.83"
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Table 4-6 Standardized coefficients for the direct and total effects of independent variables

on dependent variables (continued)

“coefficient is significant at the .05 level (2-tailed).
“coefficient is significant at the .01 level (2-tailed).

“coefficient is significant at the .001 level (2-tailed).

EV = Environmental values; GM = Global motives toward public bicycle adoption; FA =
Factors against public bicycle adoption; FF = Factors for public bicycle adoption; IN =

Adopting intention of public bicycle.

From the model fit indices of table 4-7, x> = 916.32 (p < 0.001), ¥*/df = 4.559, CFI =
0.97, GF1 = 0.84, NFI = 0.96, NNFI = 0.96, IFI = 0.97, AGFI = 0.80, PGFI = 0.67, RMR =
0.055 and RMSEA = 0.091. GFI, AGFI, and RMSEA do not satisfy recommended cut-off
values. However, once the model has a large number of parameters to be estimated,
sometimes GFI and AGFI will be difficult to reach 0.9. Therefore, one scholar suggested that
0.8 is acceptable (MacCallum & Hong, 1997). RMSEA is considered to be an appropriate
value in the range of 0.05 to 0.10 (MacCallum, Browne, & Sugawara, 1996). According to

the results, it denotes an acceptable model fit for the structural model.
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Table 4-7 the model fit indices

Model Fit Indices

Recommended Values

Chi-square = 916.32 (df =201, p <0.001)
Chi-square / df = 4.559

Comparative Fit Index (CFI) = 0.97

Goodness of Fit Index (GFI) = 0.84

Normed Fit Index (NFI) = 0.96

Non-normed Fit Index (NNFI) =0.96
Incremental Fit Index (IFT) = 0.97

Adjusted Goodness of Fit Index (AGFI) = 0.80
Parsimony Goodness of Fit Index (PGFI) = 0.67
Root Mean Square Residual (RMR) = 0.055

Root Mean Square Error of Approximation (RMSEA) = 0.091

<5

>0.95

>0.90

>0.90

>0.90

>0.90

>0.90

>0.50

<<0.08

<<0.08
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CHAPTER S CONCLUSION & RECOMMENDATION

In this chapter, we describe the findings and contributions, implications for policies,

limitations, and future research and recommendations.

5.1.

Findings and Contributions

This study is based on Westaby’s behavioral reasoning theory (BRT) to explore what

factors affect the public bicycle adopting intention of Taipei’s residents from the aspect of

environmental perception. We evaluate six constructs, including environmental values,

factors for public bicycle adoption, factors against public bicycle adoption, global motives

toward public bicycle adoption, and adopting intention of public bicycle, through the

confirmatory factor analysis (CFA) and apply the covariance-based structural equation

model (CB-SEM) to examine relationships among constructs. According to results of Fig. 4-

2 and Table 4-6, the findings are described as follows.

(1)

(2)

3)
4)

()

(6)

The factors for public bicycle adoption do not positively affect people’s adopting
intention of public bicycle.

The factors for public bicycle adoption do not positively affect people’s global motives
toward public bicycle adoption.

The environmental values will positively affect the factors for public bicycle adoption.
The environmental values will negatively affect the factors against public bicycle
adoption.

The environmental values will positively affect the global motives toward public
bicycle adoption.

The factors against public bicycle adoption will negatively affect the global motives

toward public bicycle adoption.
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(7) The factors against public bicycle adoption will negatively affect the adopting intention
of public bicycle.
(8) The global motives toward public bicycle adoption will positively affect the adopting

intention of public bicycle.

From the first and second finding, they are related to the insignificant relationships
among constructs. Compared to the reasons for opposition, we discover that the reasons for
support are not related to adopting intention of public bicycle. As for the third to eighth
findings, they are related to the significant relationships among constructs. We discover the
environmental values positively affect the factors for public bicycle adoption, the factors
against public bicycle adoption, and the global motives toward public bicycle adoption. We
also discover the factors against public bicycle adoption negatively affect the global motives
toward public bicycle adoption and the adopting intention of public bicycle. Finally, we
discover the global motives toward public bicycle adoption positively affect the adopting

intention of public bicycle.

We make contributions to understand the determinants and barriers of the public bicycle
adopting intention through these findings. This study focuses on what factors influence the
adopting intention of public bicycle. See the figure 5-1, we successfully get three paths
related to the adopting intention of public bicycle. The paths are rearranged from our
research findings. Their common characteristics are to use environmental values as
antecedents and use the adopting intention of public bicycle as consequences. We get a

structure to explain people’s behavioral process about the public bicycle adopting intention.
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(=) (=)

Environmental Values — Factors Against — Adopting Intention

(=) (=) (+)

Environmental Values — Factors Against — Global Motives —= Adopting Intention

(+) (+)
Environmental Values — Global Motives — Adopting Intention

Figure 5-1 Three paths which affect the adoption intention of public bicycle

The first path is “the environmental values negatively affect the factors against public
bicycle adoption, then the factors against negatively affect the adopting intention of public
bicycle”. The second path is “the environmental values negatively affect the factors against
public bicycle adoption, then the factors against negatively affect the global motives. After
that, the global motives positively affect the adopting intention of public bicycle”. The third
path is “the environmental values positively affect the global motives toward public bicycle
adoption, then the global motives positively affect the adopting intention of public bicycle”.
In the next section, we will discuss implications and suggestions for policies based on these

important contributions.

5.2. Implications for Policies

In this paper, to provide reference opinions to the government so as to enhance the
willingness to use public bicycle systems, we will put forward suggestions and implications
for policies through the aforementioned results of empirical study. According to above
findings, in consideration of the concept of environmental protection, we rearrange into three
key points to strengthen the adopting intention of public bicycle. Fig. 5-1 shows three paths
which affect the adoption intention of public bicycle. There are a total of three constructs
that will affect the adopting intention. The minus sign in parentheses represents the negative

influence, and the plus sign represents the positive influence.
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According to the Fig. 5-1, we discover the factors for public bicycle adoption are not
involved in the adopting intention. In this regard, we propose some policy ideas. The
government always emphasized on the public bicycle’s advantages from environmental
protection in the past, but it had no influence on the intention directly. If the department
concerned wants to increase the public bicycle usage in the future, this study suggests that
other factors that significantly affect the intention should be improved first, instead of
emphasizing the benefits of riding a public bicycle for environmental protection, including
causing less environmental pollution, improving the environment in cities, decreasing the
pay of gasoline, reducing the use of fossil fuel, and transferring to other public transport

systems conveniently.

From the Fig. 5-1, in order to increase the adopting intention of public bicycle, this
study will suggest improving the environmental values, the global motives toward public

bicycle adoption and the factors against public bicycle adoption.

First, to guide people to have the environmental values, it can start getting a concept
about the environmental protection from environmental education because one scholar
believes that the exploration of environmental values is to provide a direction for the
connotation of environmental education (Lin, 2001). Taiwan has enacted the Environmental
Education Act in 2010. To culminate the citizens to understand their ethnical relationship to
the environment and enhance the citizens’ environmental values, we must guide the citizens
to pay attention to the environment and adopt public bicycle systems through the adaptation
of educational means. Education is the common responsibility of families, schools, and other
social organizations (Peng, 2000). Therefore, we suggest trying to link riding a public bike

with environmental values through multiple educational methods.

61



Second, to improve the global motives toward public bicycle adoption, we can try to
enhance the positive attitudes, subjective norms, and perceived behavioral control of riding
a public bicycle because the global motives include these three concepts in this research
model. In the attitudes, we can create the image advertising to increase a sense of happiness
or enjoyment to influence people’ intention instead of stressing on its superiorities of the
environmental protection only. In the subjective norm, it emphasizes the influence of
significant others (e.g., parents, friends.) on behavior. We suggest to enhance emotional
connections for important people through activities related to riding public bicycles. For
example, when citizens ride public bikes, we encourage them to share their activities on the
social network and check in a rental station to make a rental station a popular landmark. In
the perceived behavioral control, according to our questionnaire item, it mentions that riding
a public bicycle is inconvenient. Therefore, we suggest that the goal of improvement is to
increase the convenience of use. For example, continue to increase the density of rental
stations and consider shortening the distance between rental and mass transit stations when

setting up stations in the future.

Finally, the factors against public bicycle adoption will become the barrier of the
adopting intention of public bicycle, so this result proposes that we should focus on reducing
the disadvantages such as improving the accessibility of the public bicycle system to increase
the convenience. In addition, to improve the factors against public bicycle adoption, we can
enhance the antecedent of the opposite factors. Namely, we must continue to promote

citizens’ environmental values.
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5.3. Future Research and Limitations

This study only discusses from the aspect of environmental protection, so we difficulty
explore the all determinants or barriers about the adopting intention of public bicycle because
there are many factors which affect people’s thought and behavior. In the behavioral
reasoning theory (BRT), once it considers too many kinds of reasons in the support or
opposite factors, it will cause the constructs become difficult to measure. In this limitation,
once we understand opposite factors are a vital factor for the adopting intentions to ride a
public bicycle, we suggest to investigate in detail the people’s reasons for opposition in the

future.

In addition to understanding the factors that may influence people’s support or
opposition to riding a public bike through a literature review, other qualitative research
methods can also be considered to understand possible reasons in the future research, such
as the depth interview or focus group. At the same time, the research scope can also be
extended to other cities with public bicycle systems. It may be able to take shape a more
comprehensive research framework. Additionally, the trip purpose (e.g., commuting, leisure,
and business) can be considered. We can classify the model according to different trips. It is

possible to develop new models and obtain different results.
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Appendix A Questionnaire (Chinese version)
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Appendix B Questionnaire (English version)

Dear Mr. and Mrs.

Hello! This is an academic questionnaire designed to understand what factors influence
the adopting intention of YouBike in Taipei. The questionnaire is divided into two parts. This
survey is only for academic research and will not be used for other purposes. Thank you for
your help!

National Cheng Kung University
Department of Transportation and Communication Management Science

Advisor: Dr. Tzuoo-Ding Lin

Student: Ting-Yi Liu

Part I. (Multiple choice questions)

YouBike uses an electronic unmanned automated management system to provide “ A
Leases and B Returns” bike rental service. We hope that bikes will be chosen as the last-mile
public transit vehicle and more citizens will be glad to use the mass transit system and
meanwhile, environmental protection and energy conservation will be achieved and a new

commuting culture will emerge.

=

=22 9 327 2 3
wn - — o
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o
o o Q
@ e
1. I consider that YouBike’s environmental ] ] [] ] []

functions have much value for me.
(Environmental functions are defined as the environmental service, including spatial
functions, waste disposal, natural resource supply and life support.)

2. 1 consider that YouBike’s environmental L] [] L] [] []
performance corresponds to my expectations.
(Environmental performance are referred to the measurable outcome of YouBike's
ability to meet environmental objectives and targets set forth in the organization's

environmental plan or policy.)
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3. I consider that YouBike has more environmental

3.
6.
7.
8.
9.

10. Most people who are important to me think that

I1.

12.
13.

14.

15.
16.
17.
18.

concern than other forms of transportation.

[]

[]

[]

[

] 0013e A[Suong

(Environmental concern means YouBike can be motivated to preserve nature and the

environment, and seek ways how to behave more responsibly towards the environment.)

O

. I consider that I utilize YouBike because it is

environmentally friendly.

[]

[]

[]

(Environmental friendly are defined as a product or service that have less impact on

environment.)

To ride the YouBike is beneficial for me.
To ride the YouBike is pleasant for me.

To ride the YouBike is a good idea for me.
To ride the YouBike is valuable for me.

To ride the YouBike is enjoyable for me.

I should ride the YouBike.

It is expected of me that I ride the YouBike
extremely likely.

For me to ride YouBike would be possible.

If I wanted to I could ride YouBike definitely

true.
I would be causing less environmental

pollution.

I would be decreasing the pay of gasoline.
I would be reducing the use of fossil fuel.
I would conveniently transfer to other public

transport systems (e.g., MRT).

I would be improving the environment in cities.
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19. Most of the people around me don't care about [] [] [] [] []
eco-friendly features of YouBike.
20. T am not concerned about eco-friendly features [] [] L] [] []
of YouBike.
21. Riding a YouBike is not convenient for me. [] [] [] ] []
22. It is difficult to find a appropriate way to ride a [] [] L] [] []
YouBike for me.
23. It is unhelpful to mitigate greenhouse gas [] [] [] [] []
emissions.
24. T intend to ride the YouBike in the future. [] [] ] ] []
25. 1 will try to ride the YouBike in the future. ] 0 O L] []
26. I plan to ride the YouBike in the future. [] [l ] ] []

Part I1. (Multiple choice questions)

Socioeconomic Status

1. Gender: [ JMale [ JFemale

2. Age: [ 120 or below [ ]21~30 [ ]31~40 [ ]41~50 [_]51 or above

3. Monthly Income: [_20000 or below [_]20001~40000 [_]40001~60000 [_]60001 or above

4. Education Level: [ ]Senior high school or below [ |Bachelor [_[Master or above

5. Living District: [_]Songshan district [ |Xinyi district [ ]Da’an district [ ]Zhongshan district
[ 1Zhongzheng district [ |Datong district [ |Wanhua district [ [Wenshan district
[ INangang district [ |Neihu district [ ]Shilin district [_|Beitou district

6. Car Ownership: [ [Yes [ [No

7. Motorcycle Ownership: [ JYes [ [No 8. Experience of Using YouBike: [ _JYes [ [No

Please check if there is a missing form and thank you for your assistance in this study.
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