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Acceptability Analysis of Tram Adoption in Jeju Urban Areas Using
a Structural Equation Modeling

ABSTRACT

‘When introducing a new policy or technology, it is common for both opposing and approving opinions to exist. In particular, identifying
factors that influence opposing opinions can be the first step to successfully introducing new policies or technologies. The purpose of
this study is to identify the factors affecting the acceptability of tram, a new transportation mode, in urban areas of Jeju. For this purpose,
a survey was conducted on 326 Jeju residents and 104 tourists for eight days, and the surveyed data was analyzed for the main factors
affecting acceptability using structural equation modeling (SEM). As a result, it was found that the higher the recognition of tram operation
characteristics, the more positive the acceptability. In particular, while tram operation in downtown Jeju was evaluated positively from
the perspective of the convenience of using public transportation and the urban environment, it was evaluated negatively from the
perspective of traffic crashes, congestion, and pedestrian safety due to traffic conflicts. These results are expected to be used as a basis
for establishing policies to successfully adopt trams in Jeju City in the future.
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Table 1. Summary of Literature Review
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Heo|| i3t 5849 E4)(Chung and Kim, 2015), A-&F2 5=}k
of thsl &4 E2(Sung et al., 2020), B J¢}H AFER
W] tish 584 B4(Kang et al,, 2021), 2R EIA] x]8] 20
st 5284 E4(Kim et al., 2023)0] E3H=|2lc) whd, A
A BHogE EAEHE £ A Uigh 4284 BX(Lee
and Kim, 2006; Xianglong et al., 2016), <AFAs XY =
AAo|| st -84 EA(Lee and Baek, 2022)0] Z3+=|QIch
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Authors Purpose of study Acceptability type | Methodology used
Lee and Kim To analyze travellers attitude to road pricing and the impact of various factors on Polic
(2006) the public acceptability. Y
Ch d Ki . - .
urzgzg ;]n 5) M1 To analyze the public acceptability of deep subterranean railway systems. Technology SEM
Xianglong etal. | Investigated the factors influencing the acceptability of an assumed congestion Polic
(2016) pricing scenario in a commercial center. Y
Sung et al. . - .
(2020) To analyze the factors affecting the acceptability for autonomous vehicles. PLS-SEM
Technology
Kang et al. Assess user acceptability of radio-based emergency alert system at the access
(2021) zones of freeway tunnels.
Lee and Baek To analyze the factors affecting the acceptability of hydrogen refueling stations in .
. Policy SEM
(2022) favor of and against them.
Kim et al. To provide theoretical and practical to help spread and Robo Taxi by analyzing Technology
(2023) factors.
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Table 2. Hypothesis

No. Hypothesis

1 | Perception of how tram operate will affecting acceptability.

Public transportation convenience will affecting acceptability.

Improvement in urban environment will affecting acceptability.

AW N

Safety and inconvenience concerns will affecting acceptability.

Table 3. Descriptive Statistics of Respondents’ Information

Category Number of | Ratio
Samples | (%)
Gender Male 294 68.4
Female 136 31.6
20s 32 7.4
30s 110 25.6
Age 40s 209 48.6
50s 53 12.3
60s 26 6.1
Employee 291 67.7
Private Business 59 13.7
Farming, Fisheries, or p 19
) Stock Farming
Occupation Homemaker 25 5.8
Student 8 1.9
unemployee / retirement 20 4.6
Etc. 19 44
Residential | Jeju 326 75.8
Area Others (i.e., tourists) 104 242

32 Xz

Ed =9 84 42 98l 2022 109 2095-E 10
2797KA] 83 =R AEEARE AlR¥slslom, AlFen 326
I} ¥ 1043¢) Ak=7F =1k Table 32 A2 -85
o thgk 7IesAE AN Aotk

T e AEE A5 A U341 =] =(Cronbach's
)= o]&a 7Z313rk Cronbach's o= 0~1 Alo]e] 24zko &
0.6~07 oPd gk =g Utk Ao R 5T 4 i Hair
et al, 2014). Table 4= A7 FE L=|% 25 242 AAAF
9] Cronbach's o Zko] 0.7 oo g ZAE|o] AFeE wEsl=
Aoz Hridc)

4. 84 =4
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o] 71 & dxlelear & 4= JIti(Chung et al, 2012; Chung
et al., 2018; Chung and Kim, 2023). st 3214 g7}
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(Schermelleh-Engel et al., 2003).
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Table 4. Internal Consistency Result

Questions Mean S;Iil::}fi Lizztionrg Cronbach’s o
Recognition of Tram Operation Characteristics 945
- Trams and cars share the road 2.58 1.177 936
- Trams occupy some lanes on the road 2.49 1.204 951
- Trams run on its tracks 2.65 1.204 933
Road Safety and Pedestrian Inconvenience 873
- Increasing road congestion due to trams 3.23 1.103 .826
- Increasing conflicts between trams and cars 2.83 1.026 .859
- Increasing pedestrian crashes 2.82 1.016 .847
- Increasing inconvenient access to tram stops 2.85 1.044 .807
Improving Urban Environment Compared to Existing Public Transportation Modes .858
- Reducing emissions 3.72 1.058 734
- Reducing noise 3.37 1.082 761
Improved Public Transportation Convenience 781
- Mobility 3.57 .943 783
- Convenience 3.34 976 770
Acceptability 934
- Private Acceptability 333 1.017 739
- Public Acceptability 3.43 984 768
ing road i Increasing Increasing
by comemenes || Cameandean || e || o mametons
T T T N —

.78(***) .82(***)

Improved Public
Transportation Convenience

Road Safety and
-.35(**%) Pedestrian Inconvenience

-80(**¥)

Acceptability

A7(*¥%) 95(x*¥)  93(x*¥)
¥ X

70(**¥)

Public Private

Recognition of Tram
Operation Characteristics

Improving Urban Envir
Compared to Existing Public
Transportation Modes

J92(***) J95([F**) .90(***) 8a(*** 87(***
e J ™) ()

Trams and cars Trams occupy Trams run on its Reducing Reducing
come lanes on the

share the road tracks Emission Noise
road

Fig. 1. Final Structural Equation Modeling for the Acceptability of the Tram in Jeju City

index), CFI(Comparative Fit Index), GFI(Goodness of Fit EEou} ZAKE og ALk TE3E = 272.06

Index), SRMR(Standardized Root Mean square Residual), (p=0.000), NFI+= 0.93, CFI:= 0.95, GFI&= 0.91, SRMR+E 0.06
RMSEA(Root Mean Squared Error of Approximation) 7]¥+S. 2 ER} Schermelleh-Engel et al.(2003)0] A8k H3h= 2|4
2 Y AP=E IStk Table 5 AAE nle} o], vl WfJo] B wiSshs 208 Sguo], Ho] AR Hsh

NNFI(0.93)¢} RMSEA(0.09)= AAE AFHe 2|40 wE3}%] FHE B2 Fstrh
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Table 5. Goodness of Fit Values for the Final Model

Category NNFI NFI CFI GFI SRMR RMSEA
Model fit 0.93 0.93 0.95 0.91 0.06 0.09
Acceptable fit > 0.95 = 0.90 > 095 > 0.90 <0.10 < 0.08
b 272.06(p-value = 0.000)
Degrees of freedom 60
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