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## 4970744721 : MAJOR. CIVIL ENGINEERING
KEY WORD: TRAVEL DEMAND MANAGEMENT / PRICE INCENTIVE / TRAVEL BEHAVIOR /
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PUTTIPAN SERANEEPRAKARN: IMPACTS OF PRICE INCENTIVE
MEASURES ON ATTITUDES AND TRAVEL BEHAVIOR: A CASE STUDY
OF CHULALONGKORN UNIVERSITY STUDENTS. THESIS PRINCIPAL
ADVISOR: ASST. PROF. KASEM CHOOCHARUKUL, Ph.D., 144 pp.

Transit price incentives can be considered one of the travel demand management
strategies that has been proven as an efficient tool to cope with the increase in personal car
use in other countries. The objective of this study is to investigate the effect of price
incentive on travel behavior and attitude. In this study, the samples consist of Chulalongkom
University students who are able to commute either by car or by mass transit systems
(BTS/MRT). Three groups are considered in the systematic experimental design: a control
group, an experimental group given a half-price trm.;it fare, and another experimental group
given a free transit ride. Results from statistical analysis show that the implementation of
transit price incentives affect daily car in shifting their travel mode to mass transit during
both experimental period and follow-up period. It is found that changing levels of transit
price incentives, including half-price transit fare and free transit rides, do not make any
statistical difference in the increase in transit ride frequencies. Moreover, during the follow-
up period, A samples who shift their mode from car use to transit possess better attitude
towards transit station accessibility, The relationship between travel behavior and attitude
through Structural Equation Modeling indicates that indirect factors affecting the intention
of transit use are perceived behavioral control, social norm and price incentive levels.
Results in this studying will be beneficial in formulating policies in order to reduce car usage
and increase BTS/MRT ridership.
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ATC 2 fowdedi 6 5.07 1.51 5.00 1.03 474 1.42
ATC 3 fowde 8 3.59 1.88 3.81 1.97 2.05 1.73
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SNR 3 fowded 12 1.28 1.46 2.00 1.73 1.98 1.70
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ATC 1 nguit 1 a1 (< 0.1) | nguit 1 gen (< 0.01) | nguii 2 gand1 (p < 0.1)
ATC 2 Tijuanang laiuanang Tiiuanang
ATC 3 Tiiuandng Uil 1 qand1 (p< 0.01) | ngudi 2 ganh (o < 0.01)
MOC 1 Tiiuanang Tiuanang Tiiuanang
g MOC 2 Tiuane Tiuaneg Tiuane
§ MOC 3 Tiiuandng Tajuanang Tijuanang
,,% MOC 4 Tiiuaneng Uil 1 qand1 (p< 0.01) | ngudi 2 gan 1 (p < 0.05)
§ PBC 1 Tiiuanang nguil 1 qand1 (p< 0.01) Tiiuanang
q% PBC2 Uit 1 qand (p< 0.05) | nguil 1 qand (< 0.01) Tijuanang
;é PBC 3 nqudi 1 e (p< 0.01) Tiiuandg g 3 qand (p < 0.1)
-ué PBC 4 Tiinandn Tiinandna Tiuaneng
“§ PBC'5 Taiuanang Uit 1 94091 (p < 0.05) liuaneg
o= SNC 1 Tiuane Tiuaneg Tiuanena
SNC 2 Tiiuandng Tijuanang Tijuanang
SNC'3 Tiiuaneng nguil 1 qand1 (p< 0.01) | ngwdt 2 ganh (p < 0.05)
SNC 4 Tiiuanang g 1 qand1 (p< 0.1) Tiiuanang
SNC'5 Uit 1 qand (< 0.01) | nguil 1 qand (< 0.01) Tijuanang
ATR 1 Tijuanang Tijuanang Tijuanang
ATR 2 Tiiuandng Tajuanang Tiiuanang
ATR 3 Tiiuanang nguil 3 qand1 (p < 0.01) Tiiuanang
e MOR 1 Tiuanen NNl 3 qand1 (p < 0.01) | ngwdi 3 g3 (p < 0.05)
% MOR 2 Tiiuandng Tiiuandg Tiiuanang
'ié MOR 3 Tiiuandng Tajuanang Tiiuanang
g MOR 4 Tijuanang Taiuanang Taiuanang
G% PBR nquii 2 e (< 0.1) | nguii 3 gan (p< 0.01) Tijuanang
;é PBR 2 Tijuanang Tijuanang Tijuanang
.vé PBR 3 Ui 2 90 (< 0.01) | ngwdi 3 qend (p< 0.01) | nguii 3 qand1 (p < 0.05)
qg PBR 4 nauil 2 qand1 (p< 0.05) | nguii 3 qand1 (p< 0.01) | nquii 3 gand1 (p < 0.05)
= SNR 1 NNl 2 a1 (p< 0.05) | nguit 3 qand (p< 0.01) | nguii 3 gand1 (p < 0.05)
SNR 2 Ui 2 90 (< 001) | ngwdi 3 qend (p< 0.01) | nguii 3 gand1 (p < 0.05)
SNR 3 Tiiuandng Tajuanang Tiiuanang
SNR 4 Tiiuanang Tajuanang Tiiuanang
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NOUANTULINTNS WA UHUNIATINS el
— — “ p-value
AN S.D. ANy SD. | (**asp < 0.05)
ATC 1 4.83 1.41 4.73 1.18 -0.09 0.54
ATC 2 4.83 1.48 5.17 1.22 0.35 0.35
ATC 3 3.70 1.88 3.56 1.78 -0.14 0.65
ATR 1 2.53 1.54 3.05 1.52 0.53 0.18
ATR 2 3.93 1.65 4.15 1.61 0.22 0.60
ATR 3 3.56 1.53 3.51 1.40 -0.05 0.73
MOC 1 2.73 1.62 2.15 1.59 -0.58 0.13
MOC 2 1.73 1.50 1.43 1.15 -0.30 0.56
MOC 3 4.05 1.45 4.07 1.77 0.02 0.75
MOC 4 2.21 1.34 2.88 1.71 0.67** 0.07
MOR 1 3.90 1.41 4.12 1.08 0.22 0.70
MOR 2 523 1.12 4.95 1.26 -0.27 0.20
MOR 3 4.66 1.28 4.56 1.40 -0.10 0.72
MOR 4 4.73 1.41 4.56 1.21 -0.17 0.27
PBC 1 1.56 1.60 1.88 1.52 0.32 0.21
PBC 2 443 1.48 4.46 1.47 0.04 1.00
PBC 3 2.00 2.10 1.71 2.18 -0.29 0.59
PBC 4 1.95 1.52 2.46 1.16 0.51** 0.04
PBCS 4.15 1.82 4.71 1.58 0.56 0.13
PBR 1 2.24 1.77 2.22 1.93 -0.02 0.98
PBR 2 4.63 1.73 4.56 1.55 -0.07 0.50
PBR 3 3.15 1.61 3.00 1.40 -0.15 0.52
PBR 4 3.24 1.83 3.22 1.54 -0.02 0.63
SNC 1 3.20 1.44 3.24 1.41 0.04 0.47
SNC 2 1.41 1.45 2.05 1.50 0.64** 0.05
SNC 3 3.40 1.58 2.83 1.36 -0.57 0.14
SNC 4 5.23 1.19 5.22 1.21 -0.01 0.97
SNC 5 3.35 1.41 3.15 1.46 -0.20 0.69
SNR 1 3.51 1.25 3.68 1.39 0.17 0.77
SNR 2 2.76 1.34 3.00 1.38 0.24 0.46
SNR 3 1.63 1.67 1.54 1.38 -0.10 0.95
SNR 4 4.22 1.29 4.20 1.19 -0.02 0.82
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NOUANTULINTMNS NAIRUTUIIATNS uldenlal
3 A - p-value
AnnY S.D. AnnY S.D. (**aop < 0.05)
ATC 1 4.83 1.41 4.73 1.18 -0.09 0.54
ATC 2 4.83 1.48 5.17 1.22 0.35 0.35
ATC 3 3.70 1.88 3.56 1.78 -0.14 0.65
ATR 1 2.53 1.54 3.05 1.52 0.53 0.18
ATR 2 3.93 1.65 4.15 1.61 0.22 0.60
ATR 3 3.56 1.53 3.51 1.40 -0.05 0.73
MOC 1 2.73 1.62 2.15 1.59 -0.58 0.13
MOC 2 1.73 1.50 1.43 1.15 -0.30 0.56
MOC 3 4.05 1.45 4.07 1.77 0.02 0.75
MOC 4 221 1.34 2.88 1.71 0.67** 0.07
MOR 1 3.90 1.41 4.12 1.08 0.22 0.70
MOR 2 5.23 1.12 4.95 1.26 -0.27 0.20
MOR 3 4.66 1.28 4.56 1.40 -0.10 0.72
MOR 4 4.73 1.41 4.56 1.21 -0.17 0.27
PBC | 1.56 1.60 1.88 1.52 0.32 0.21
PBC 2 4.43 1.48 4.46 1.47 0.04 1.00
PBC 3 2.00 2.10 1.71 2.18 -0.29 0.59
PBC 4 1.95 1.52 2.46 1.16 0.51%* 0.04
PBC5 4.15 1.82 4.71 1.58 0.56 0.13
PBR 1 2.24 1.77 2.22 1.93 -0.02 0.98
PBR 2 4.63 1.73 4.56 1.55 -0.07 0.50
PBR 3 3.15 1.61 3.00 1.40 -0.15 0.52
PBR 4 3.24 1.83 3.22 1.54 -0.02 0.63
SNC 1 3.20 1.44 3.24 1.41 0.04 0.47
SNC 2 1.41 1.45 2.05 1.50 0.64** 0.05
SNC 3 3.40 1.58 2.83 1.36 -0.57 0.14
SNC 4 5.23 1.19 5.22 1.21 -0.01 0.97
SNC 5 3.35 1.41 3.15 1.46 -0.20 0.69
SNR 1 3.51 1.25 3.68 1.39 0.17 0.77
SNR 2 2.76 1.34 3.00 1.38 0.24 0.46
SNR 3 1.63 1.67 1.54 1.38 -0.10 0.95
SNR 4 4.22 1.29 420 1.19 -0.02 0.82
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3 20.00 - 50.00 33.33 0 0 20.83 1) 1) (1) (1) 33.33 33.33 33.33 33.33 33.33

4 25.00 - 25.00 | 2500 | 25.00 | 25.00 | 25.00 | 25.00 0 0 33.33 0 0 20.00 | 20.00 | 12.29

5' 75.00 - 100.00 | 100.00 | 100.00 | 100.00 | 100.00 |100.00 |100.00 |100.00 |100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

6 66.67 - 50.00 | 100.00 | 100.00 | 80.00 | 82.50 | 50.00 | 60.00 ) ) 100.00 | 100.00 | 71.43 | 50.00 | 71.90

7 80.00 - 0 0 0 100.00 25.00 100.00 |100.00 |100.00 N/A 60.00 60.00 60.00 60.00 77.14

8! 80.00 - 100.00 | 100.00 | 100.00 | 100.00 100.00 |100.00 |100.00 |100.00 |100.00 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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\ 2 FNAUTUNIATINT 4 FIAAN A 1 FIAAN NG 2 g
Y- nou Anuaaly NAYBI ‘
paune | 1 e Lo ¥4
v U Weld  qland |§an |ddand |dland | S0V [ dlad [§dend | §and |dlend [dendd |§dand | dlend | dalansd -
wasms | 5o’ i ii2 i3 fia |wwIsms | g i 7 iis fio fi 10 i 12 "
1 0 100.00 0 50.00 1) (1 25.00 0 0 (1) (1) 33.33 33.33 33.33 33.33 22.22
2 0 100.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 60.00 0 40.00 | 4545 | 40.00 | 3136 | 20.00 | 20.00 | 20.00 | 0.00 0.00 0.00 0.00 | 20.00 | 10.00
4 0 60.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 100.00 100.00 | 40.00 | 40.00 0 45.00 0 0 0 0 0 0 0 0 0
6 0 50.00 0 20.00 | 40.00 | 20.00 | 20.00 | 50.00 | 50.00 | 50.00 | 50.00 0 25.00 | 20.00 0 30.63
7 0 100.00 60.00 0 50.00 0 27.50 66.67 0 N/A N/A 50.00 33.33 50.00 50.00 41.67
8 0 83.00 60.00 60.00 50.00 50.00 55.00 0.00 N/A 0.00 20.00 20.00 20.00 20.00 20.00 14.29
9 0 40.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 100.00 0 0 0 0 0 0 0 20.00 0 0 0 0 0 2.50
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paune | 1 e Lo B9
v U Weld  qland |§an |ddand |dland | S0V [ dlad [§dend | §and |dlend [dendd |§dand | dlend | dalansd -
wasms | 5o’ i ii2 i3 fia |wwIsms | g i 7 iis fio fi 10 i 12 "
AUN 1 40.00 100.00 50.00 75.00 60.00 100.00 71.25 0 50.00 50.00 100.00 66.67 100.00 | 100.00 | 100.00 70.83
v 2 50.00 50.00 60.00 | 80.00 | 50.00 | 50.00 | 60.00 0 0 0 0 60.00 | 40.00 | 40.00 | 60.00 | 25.00
ﬂu‘ﬁ 3 40.00 33.33 25.00 33.33 25.00 N/A 27.78 (1) (1) (1) (1) 33.33 25.00 33.33 25.00 29.17
audi 4 66.67 100.00 80.00 | 80.00 | 75.00 | 100.00 | 83.75 | 75.00 | 60.00 | 100.00 | 100.00 | 80.00 | 90.00 | 87.50 | 90.00 | 85.31
AUN 5 66.67 100.00 3333 | 66.67 | 100.00 | 75.00 | 6875 | 80.00 | 75.00 | 60.00 | 66.67 | 40.00 | 66.67 | N/A NA | 6472
AUN 6 60.00 100.00 60.00 | 62.50 | 50.00 | 75.00 | 61.88 | 6250 | 70.00 | 80.00 | 33.33 | 70.00 | 70.00 | 70.00 | 62.50 | 64.79
AUN 7 80.00 80.00 60.00 75.00 75.00 80.00 72.50 60.00 33.33 33.33 80.00 100.00 60.00 60.00 80.00 63.33
AUN 8 60.00 100.00 80.00 75.00 100.00 80.00 83.75 80.00 100.00 | 100.00 75.00 70.00 75.00 70.00 80.00 81.25
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v U Weld gl |§da |§dand |dlend | S0 [ dland [§dennd | @l | §dand |§dand | §dand | dlend |dalendd -
wasms | 5o’ i ii2 i3 fia |wwIsms | g i 7 iis o fi 10 i 12 "
1 0 60.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 (1 (1) 0 0 0 0 0 0 0 0 0 0 0
3 0 0 40.00 0 3333 | 25.00 | 2458 | 25.00 0 25.00 | 3333 | 3333 0 0 0 14.58
4 0 100.00 | 100.00° | 100.00° | 100.00° | 100.00 | 100.00 | 100.00 0 0 0 0 0 0 20.00 | 18.13
5 0 0 0 0 0 N/A 0 N/A N/A N/A 0 0 0 0 0 0
6 0 40.00 40.00 | 3333 | 28.57 0 25.48 0.00 | 3333 | 40.00 | 40.00 | 50.00 | 40.00 | 50.00 | 40.00 | 36.67
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 40.00 40.00 0 0 0 10.00 0 100.00 33.33 25.00 20.00 25.00 25.00 25.00 31.67
9 0 50.00 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0
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. 2 FUAUTULIATNT 4 ¥AAAIUNE 1 FAAAIUNE 2 1y
Y- nou anuaale INAYAI ‘
ﬁdmu‘ﬂ%ﬁ o & a Y 7 P 7 7 o & 7 7 P 7 7 P 7 P LEL
v AU Wzl dilaw |[ddew |ddeanvi |dlerv | MUY | Fqlansi |ddev [ddewt |ddenvi |dile [ddew |ddenvi | dilenv -
2 2 4 2 2 4 2 4 4 2 ; ; ;
wasms | 30hiih N1 n2 n3 N4 (NAINT | 95 ne n7 ng no9 710 N1l n12 "
1 25.00 40.00 25.00 0 0 40.00 16.25 0 33.33 25.00 33.33 37.50 33.33 37.50 37.50 29.69
2 16.67 25.00 20.00 0 0 20.00 10.00 0 0 0 0 0 0 0 0 0
3 50.00 100.00 20.00 40.00 33.33 40.00 33.33 40.00 40.00 0 0 0 0 40.00 40.00 20.00
4 66.67 100.00 80.00 80.00 70.00 100.00 82.50 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
5 53.85 80.00 70.00 70.00 70.00 50.00 65.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
61 66.67 100.00 33.33 0 33.33 0 16.67 0 14.29 0 0 0 0 0 20.00 2.04
7 60.00 100.00 33.33 60.00 60.00 40.00 48.33 50.00 50.00 100.00 100.00 80.00 80.00 80.00 80.00 77.50
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1¥5n0udnnTu Mean 0
(N=11) Std. Deviation 0
=

& Mean 41.4

=

€ 1¥aduiuszninsosudnusa lilih Std. Deviation 263

(N=6) Kolmogorov-Smirnov Z 0.57
Asymp. Sig. (2-tailed) 0.9
1¥5n0udnnTu Mean 0
R% (N=10) Std. Deviation 0
=

e

Jias Mean 57.9

©

&
= . , y Std. Deviation 12.4
"€ I¥aduiuszninesosudnusa luih
w©

g (N=8) Kolmogorov-Smirnov Z 0.43
e
-2
s

Asymp. Sig. (2-tailed) 0.99

& 1¥500UdNnTU Mean 0

o

bd

e (N=9) Std. Deviation 0
=
% Mean 454

l'ad . .

c 1¥aduiuszrinsosudnusalilih Std. Deviation 20
E (N=6) Kolmogorov-Smirnov Z 0.63
&=
ug Asymp. Sig. (2-tailed) 0.82
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AR WAUIINTNS
Mean 1.28
1¥5n0udnniu Std. Deviation 8.01
(N'=43) Kolmogorov-Smirnov Z 3.36
2. Asymp. Sig. (2-tailed) 0
§ Mean 44
1¥aduiuszrinsosudnuso i Std. Deviation 39.2
(N=28) Kolmogorov-Smirnov Z 0.82
Asymp. Sig. (2-tailed) 0.52
Mean 20.1
= T¥5n0udnniu Std. Deviation 26.6
ré (N =38) Kolmogorov-Smirnov Z 2.18
% Asymp. Sig. (2-tailed) 0
:g Mean 67.5
U% I¥aauiuszrinsosudnuso Trldh Std. Deviation 20.8
i.g (N=31) Kolmogorov-Smirnov Z 1.06
Asymp. Sig. (2-tailed) 0.21
Mean 11.1
% 1¥500udNn U Std. Deviation 27.2
-vé (N =30) Kolmogorov-Smirnov Z 2.28
% Asymp. Sig. (2-tailed) 0
g Mean 42.6
E I¥aduiuszninsaoudnusa liih Std. Deviation 30
;é (N=24) Kolmogorov-Smirnov Z 0.64
Asymp. Sig. (2-tailed) 0.8
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FAAMNUHA 1

Mean 2.4
1¥5n0udnniu Std. Deviation 9.46
(N=43) Kolmogorov-Smirnov Z 3.48
2. Asymp. Sig. (2-tailed) 0
§ Mean 423
I¥aduiuszninsosudnuso Tilih Std. Deviation 403
(N=21) Kolmogorov-Smirnov Z 1.07
Asymp. Sig. (2-tailed) 0.2
Mean 10.5
= T¥500udnniu Std. Deviation 19.3
ré (N=35) Kolmogorov-Smirnov Z 2.49
% Asymp. Sig. (2-tailed) 0
&
-% Mean 58
U% I¥aduiuszninsosudnuse Tildh Std. Deviation 33.7
i-g (N=28) Kolmogorov-Smirnov Z 0.88
Asymp. Sig. (2-tailed) 0.42
Mean 14.2
% 1¥500udNn U Std. Deviation 26.6
-vé (N=32) Kolmogorov-Smirnov Z 221
%ﬁ; Asymp. Sig. (2-tailed) 0
g Mean 44.7
E Iaduiuszrinsoouanusalilih Std. Deviation 38
;é (N=24) Kolmogorov-Smirnov Z 0.95
Asymp. Sig. (2-tailed) 0.33
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Mean 0.25
1¥5n0udnniu Std. Deviation 1.67
(N=44) Kolmogorov-Smirnov Z 3.56
2. Asymp. Sig. (2-tailed) 0
=
& Mean 32.8
I¥aduiuszninasosudiusa lih Std. Deviation 223
(N=24) Kolmogorov-Smirnov Z 0.81
Asymp. Sig. (2-tailed) 0.54
Mean 11.5
= T¥s00udnn i Std. Deviation 16.6
=
= (N =40) Kolmogorov-Smirnov Z 2.41
l'al
S Asymp. Sig. (2-tailed) 0
&
-= Mean 66.8
Ug 4
Y v v ' o
Z Taduiuszninsosuanusa lavh Std. Deviation 225
=
= (N=30) Kolmogorov-Smirnov Z 0.81
Asymp. Sig. (2-tailed) 0.53
Mean 9.81
£ 1¥500udNn U Std. Deviation 16.2
[
vg (N =36) Kolmogorov-Smirnov Z 2.54
=
= Asymp. Sig. (2-tailed) 0
=
s Mean 46
IS
& TFaduiuszrniesasudnuge luih Std. Deviation 30.8
-
‘UE (N=24) Kolmogorov-Smirnov Z 1
Asymp. Sig. (2-tailed) 0.27
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