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Backgrou nd INTRODUCTION
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Backgrou nd INTRODUCTION

Growth of Private Transportation in
Surabaya 2008-2013
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Problem ldentification INTRODUCTION

ﬁ Social readiness and willingness of implementing public

transportation Monorail and Tram S

Study Objectives

Measure readiness
to switch and to shift

Analyze WTP attributes for |
. monorail and tram

Propose_cost recommendation
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BEIIEﬁtS INTRODUCTION

Government Researcher
To know the feasibility of SMART project To know the social willingness for SMART
Boyorail and Surotram in Surabaya by project by considering the appropriate
considering socioeconomic development transportation price.

infrastructure aspect.

@ Limitations @ Assumptions

Scopes

. Concerns only SMART for monorail and . Route of monorail and tram do not change
tram during the research

. Targets are employees, PNS, students, . Location of monorail and tram station have
and household or who uses private fixed
transportation . Result of survey data can represent the

- Survey location is in Surabaya city existing condition

BY: PUTRI NUR IMANI M.



20111000

Literature Review

SUPERVISOR: PROF. IWAN VANANY, S.T., M.T., Ph.D.
BY: PUTRI NUR IMANI M.




Literature Review

mm| Public transportation
*® providing people with mobility and access to employment, education, retail, health and recreational

facilities which aims to reduce congestion, travel times, air pollution and to improve road system
efficiency (Hueensland, 2014)

Uil Monorail 4
Readiness

behavior theory, concerns to environment, value orientation, and relationship to a pro-environmental
attitude to leave the private transportation (barling et al, 1398; Nilsson and Kuller, 2000).

Factor Author Sub Factor
. Switch to monorail and| (Hiscock et al., 2002) | Reduce prlyate
ram transportation

(Nasrudin, 2013) .2 Station distance
2. Travel Motives (Minderhoud, 2003)

(Istamto et al..2014) 3. Congestion
3. Environment effects | (Tarmizi et al., 2014) 3.2 Pollution
(Anable, 2005) 3.3 Accident
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Literature Review

g Willingness to shift

consists of attributes becoming as willingness potentials or motives and used to analyze the
potential factors influencing to switch. It usually consists of “Yes” or No" questions (Rastogi,

2010)
B Willingness to pay .
one tool to understand the total users think the product

or service will be worth in other side of spending cost  p=rm Siated
(Foreit et al., 2004). Preference Preference

U Measuring willingness to pay

. Random Utility Model with binary discrete value  feld |

2. WTP estimation of transportation attributes uses [ huctions | —
cumulative normal distribution

3. Survey sampling : Cochran formula

Conjoint analysis

Uiscrete choice
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Literature Review

Author Research M ethod Result
Shows heterogeneity associated with the mean is investigated,
(Phanikumar & | Willingness-to-Pay and Preference Heterogeneity Multinomial and the travel distanceis found to have a statistically significant
Maitra, 2007) for Rural Bus Attributes Logits decomposition effect on the mean of in-vehicle travel time for
commuting trips
, Urban Residents’ A d Readi - - . -
(Nasrudin et al., " al.q esidents Ware.ness and Readiness or Statistics A significant association exists between the level of willingnessto
Sustainable Transportation Case Sudy: Shah Alam,
2013) . Summary reducecar usage and the age of respondents
Malaysia
(Schwarlozeet | Willingness to pay for public transportation options | Random Utility | Shows the positive willingness to pay of each transportation attributes
a., 2014) for improving the quality of life of the rural elderly | Model in each survey area
(Ramayanaet al, | Quality Expectations of Transport Services and Multinomial - :
. : The preferable and will t t t
2007) Willingness to Pay: Case of KSRTC Logits © preferabie and witlingness to pay transport sevice
Evaluating fact f the willi t t Double Hurdl - :
(Lera-Lopez et V vatingtac qrso SWITINGNESS1o pay © oubiemlrdie Shows the more aprriciated environmental effect and the
mitigate the environmental effects of freight and Moultan . . -
a., 2014) . . socioeconomics factor of willingness
transportation crossing the Pyrenees Model
(Ebali & Willingness-to-pay of public transport users for Multinomial Providing tool to calculate willingness to pay of public transportation
Mazzula, 2008) | improvement in service quality Logits by calibrating two models
Analisa Willingness-To-Pay Sektor Industri Bagi
: Penggunaan Air Kali Brantas Menggunakan FUZZY Comparing willingness to pay’s price with the real price taken by
Santi, 2011 . . . F MCDM
(Santi ) MCDM (Sudi Kasus: Daerah Aliran Sungai vy JasaTirta.
Brantas, Jawa Timur)
(Rastogi, 2010) Willingness to $hift to Walking or Bicycling to Statistics Shows the user behavior factors influenced the result of willingnessto
& Access Suburban Rail: Case Study of Mumbai, India | Summary shift of transport improvement
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Flowchart RESEARCH METHODOLOGY

Start Initial Stage ‘3:\_
- v # Data Processing
Literature Study Observation Study
= _ : : e \Validity and reability test
e Willingness to pay (WTP) for public e  SMART project of Boyorail & e Sample characteristics description Data Processing
tr?pspurtatlun MG o Readiness of using monorail and Stage
e Willingness to pay method e Surabaya Car and Motorcylce iram
o Readiness and willingness to pay Population o Wilinness ta shift
factor e Surabaya Polpulation Wil g ;
o Willingness to pay
Researchvarigbes | (| l ____________
|dentification Analysis and Discussion
E o Readiness of using monorail and tram Data Analysis
survey Sampling Calculation e Willingness to shift Stage
e  Willingness to pay
\ e Monorail and tram cost
Data Collection

e latarequrement NV - - — - - - — — i ————————————

*  Survey design Data Collection Conclusion and Recommendation

e [luestionnaire distribution Stage

e Recapped questionnaire result v N Last Stage

Finish )

RN
[ \

\ )
NS
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|ll|t|a| stage RESEARCH METHODOLOGY

pay factor

Surabaya Polpulation
4. Measuring willingness to pay

Existing problem of public
transportation

I ~ Variables Ideatlflcatlon
/' U/

3 SMART project of Boyarail & £l . Willingness to pay (WIF) for
& Surotram e public transportation

5 Surabaya car and motorcycle £ 2. Willingness to pay method

§ Papulation ‘g 3. Readiness and willingness to
o

Respondent characteristics Readiness factors Alternatives of WTP
socioeconomic information -change to monorail and tram -transportation attributes
gender, job, income (Ortuzar, -travel destination -cost recommendation
2001) -environmental impacts
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Data collection stage RESEARCH METHODOLOGY

Data Requirement Survey Sampling Survey (Questionnaire) Design
. Location Target and survey number lsing Cochran formula . Respondent Private Data
2. Respondent characteristics 05 07 0 o/ o 9 2. Readiness to use MRT
3. Readiness and WTP ol q: p 3. Willingness to shift MRT

4. Willingness to pay MRT

Questionnaire Recapitulation Questionnaire Distribution
Recapitulation of all survey 3 regions in Surabaya with 264 samples
(questionnaire) process Each region has each sample number based on

population proportion
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Data pI'OCESSiIIg stage RESEARCH METHODOLOGY
I

Validity - Reliability test use

SPAS software, to test data

validity and consistency level ¢ Sample Characteristics

in answering the shows social-economic

questionnaire Py condition of Surabaya

population as the social
® heterogeneity factor

Social readiness level of ° Willingness to shift with
using MRT based on several ® YES or NOT comparison of
proposed reasons and motives several proposed factors

Willingness To Pay \

Price: determine cost
recommendation

Option: Random Utility Model/
Regression, evaluating the influences of
transportation attributes
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Last stage RESEARCH METHODOLOGY

o ©

Data analysis ¢ ¢ LConclusion and Recommendation
BPP® Readiness ranking scale

the gap of agreeing and refusing new

transportation mode (MRT)
PP T3 statistics summary Concluding four points of

Shows the variability demand of willing .

0 <hift — analysis result and

0 sh give recommendation to

make the best decision of
implementing SMART
project

DDD® WIP option and price with RUM

Evaluate WTP of influenced factors and
attributes (transportation option)

DIPD® (st recommendation
Decide the cost recommendation of
monorail and tram
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Boyorail and Surotram Routes

DATA COLLECTION AND PROCESSING

No. From To Distance (Km)
TB1 | SentraBulak - 0.00
TB2 | SentraBulak THP Kenjeran 2.10
TB3 | THP Kenjeran Ken Park 161
TB4 | Ken Park Mulyosari Utara 0.60
TB5 | Mulyosari Utara Mulyosari Tengah (Central Park) 0.71
TB6 | Mulyosari Tengah (CentralPark) | Kgjawan Putih Tambak 1.15
TB7 | Kejawan Putih Tambak Bundaran ITS 1.19
TB8 | BundaranITS Kertgjaya Indah (GOR) 0.95
TB9 | Kertgaya Indah (GOR) Manyar Kertoarjo (Samsat) 2.06

TB10 | Manyar Kertoarjo (Samsat) RSUD Dr. Sutomo 1.84
TB11 | RSUD Dr. Sutomo Stasiun Gubeng 0.92
TB12 | Stasiun Gubeng Taman Mukti Mulia 0.67
TB13 | Taman Mukti Mulia Keputran 1.67
TB14 | Keputran Jembatan BAT Ngagel 1.23
TB15 | Jembatan BAT Ngagel Terminal Joyoboyo 144
TB16 | Termina Joyoboyo Mjd. Sungkono (Ciputra World) 229
TB17 | Mjd. Sungkono (CiputraWorld) | Mjd. Sungkono (Bundaran Tol) 1.37
TB18 | Mjd. Sungkono (Bundaran Tol) HR Mohammad (Giants) 171
TB19 | HR Mohammad (Giants) HR Mohammad (Patung Kuda) 0.80
TB20 | HR Mohammad (Patung Kuda) Darmo Golf Boulevard 1.30
TB21 | Darmo Golf Boulevard Pakuwon Trade Center 2.60

\[o} From To Distance (Km)
SU1 | Terminal Joyoboyo - (0X00]
SU2 | Termina Joyoboyo Raya Darmo (Bungkul) 0.81
SU3 | Raya Darmo (Bungkul) Raya Darmo (Santa Maria) 0.79
SU4 | Raya Darmo (SantaMaria) Urip Sumoharjo 1.10
SU5 | Urip Sumoharjo Basuki Rachmad 0.63
SU6 | Basuki Rachmad Embong Malang 1.00
SU7 | Embong Maang Pasar Blauran 0.85
SU8 | Pasar Blauran Bubutan (Halo Surabaya) 0.55
SU9 | Bubutan (Halo Surabaya) Tugu Pahlawan 0.54
SU10 | Tugu Pahlawan Indrapura DPRD Jatim 0.58
SU11 | Indrapura DPRD Jatim Indrapura Parangkusuma 0.65
SU12 | Indrapura Parangkusuma Indrapura (Pertigaan Rajawali) 0.56
SU13 | Indrapura (Pertigaan Rajawali) | Perak (Kerapu) 0.68
SU14 | Perak (Kerapu) Perak (Tanjung Sadari) 0.82
SU15 | Perak (Tanjung Sadari) Perak (Teluk Betung) 112
SU16 | Perak (Teluk Betung) Rajawali (Kalisosok) 3.04
SU17 | Raawali (Kalisosok) Rajawadli (Taman Jayengrono) 0.37
SU18 | Rajawai (Taman Jayengrono) | Veteran (BCA) 0.53
SU19 | Veteran (BCA) Tugu Pahlawan (Gubernur) 0.54
SU20 | Tugu Pahlawan (Gubernuran) Kramat Gantung 0.72
SU21 | Kramat Gantung Tunjungan 0.50
SU22 | Tunjungan Grahadi (Gub. Suryo) 112
Panglima Sudirman (Bambu
SU23 | Grahadi (Gub. Suryo) 0.68

Runcing)
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Valldlty Test DATA COLLECTION AND PROCESSING

Socio-demographic data

No. Predictor Variables R. Calculation R. Table Result

1 Gender 0,533 0,3 Valid
2 Job 0,521 0,3 Valid
Bartlett's Test of Approx. Chi-Sguare 3 c
Sphericity o a1 3  Income 0,598 0,3 Valid
Sig. .ann 4 Daily Transporttation 0,509 0,3 valid
5 BRBM Consumption 0,476 0,3 Valid
6 BBM Types 0,480 0,3 Valid
7  Travel Distance 0,596 0,3 Valid
No Predictor Variables R. Calculation R.Table Result
1 Reduce Private Transportation 0,846 0,3 Valid ADE[.[” ATE
2 Station Distance 0,852 0,3 Valid
3 Government Center 0,885 0,3 Valid Readiness data (munnrall)
4  Education Center 0,868 0,3 Valid
. Wl eoowmerse
5 Shopping Center 0,751 0,3 \Z ITe! — — — — ‘
. . kaiser-Mever-Olkin Measure of Sampling Adeguacy.
6 Vacation Center 0,816 0,3 Valid
7 Cong&etion 0,851 0,3 Valid E a r_tl_e.t_'t_'.:;: Te:s:t aof Approx, Chi-Square 979491
8 Pollution 0,816 0,3 vaid Sphericity df 3
9  Accident 0,821 0.3 Valid =g 000
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Valldlty Test DATA COLLECTION AND PROCESSING

Readiness data (tram)

ADEQUATE
Approx. Chi-Square 1.1B9E3
df 26
Sig. .000
Predictor Variables R. Calculation R.Table Result
1 Reduce Private Transportation 0,900 0,3 valid
2  Station Distance 0,857 0,3 Valid
3 Government Center 0,854 0,3 Valid
4  Education Center 0,893 0,3 Valid
5  Shopping Center 0,817 0,3 Valid
6 Vacation Center 0,819 0,3 Valid
7  Congestion 0,767 0,3 Valid
8 Pollution 0,762 0,3 Valid
9 Accident 0,890 0,3 Valid
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Rellablllty TESt DATA COLLECTION AND PROCESSING

No. Predictor Variables Corrected Item-Total Correlation

1  Gender 0,490

2 Job 0,479

3 Income 0,542

4 Daily Transporttation 0,277

5  BBM Consumption 0,468

6 BBM Types 0,572

R_TABLE = DZ?H 7  Travel Distance 0,354
No. Predictor Variables Corrected Item-Total Correlation

) . 1 Reduce Private Transportation 0,540

Readiness data (monorail) > Swtion Disance .

~ronbach’s 3  Government Center 0,480

4 Education Center 0,613

M oof terms 5 Shopping Center 0,549

6 Vacation Center 0,575

7 Congestion 0,713

8 Pollution 0,641

9 Accident 0,599
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Rellablllty TESt DATA COLLECTION AND PROCESSING

Predictor Variables Corrected Item-Total Correlation

1  Reduce Private Transportation 0,580

2  Station Distance 0,470

3  Government Center 0,508

Standardized 4 Fducation Center 059
lterns i of tems 5  Shopping Center 0,640

6  Vacation Center 0,631

7  Congestion 0,696

8  Pollution 0,704

9  Accident 0,618
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PtIOIlS DATA COLLECTION AND PROCESSING

South Surabaya

Sample descri

Center Surabaya

East Surabaya West Surabaya North Surabaya

Attributes Survey Proportion  Survey Proportion Survey Proportion  Survey Proportion Survey Proportion
Occupation
Stated Employees 4 1,5% 8 3,0% 9 3,4% 4 1,5% 7 2,7%
Enterprise 4 1,5% 17 6,4% 15 5,7% 16 6,1% 17 6,4%
Students 10 3,8% 22 8,3% 20 7,6% 24 9,1% 23 8,7%
Household 6 2,3% 20 7,6% 13 4,9% 6 2,3% 19 7,2%
Gender
Male 11 4,2% 28 10,6% 30 11,4% 29 11,0% 31 11,7%
Female 13 4,9% 39 14,8% 27 10,2% 21 8,0% 35 13,3%
Income
Low (< 3 millions) 19 7,2% 50 18,9% 31 11,7% 42 15,9% a7 17,8%
Medium (3 - 7.5 millions) 5 1,9% 14 5,3% 19 7.2% 8 3,0% 18 6,8%
High (7.5 - 15 millions) 2 0,8% 6 2,3%
Very high (> 15 millions) 1 0,4% 1 0,4% 1 0,4%
Owned Car Number
0 23 8,7% 0] 18,9% 41 15,5% 47 17,8% 55 20,8%
1 1 0,4% 14 5,3% 16 6,1% & 1,1% 10 3,8%
2 2 0,8%
3 1 0,4% 1 0,4%
Owned Motorcycle Number
(0] 11 4,2% S 1,1% 8 3,0%
1 20 7,6% 52 19,7% 33 12,5% 44 16,7% 48 18,2%
2 4 1,5% 9 3,4% 12 4,5% 2 0,8% 9 3,4%
3 6 2,3% 1 0,4% 1 0,4%
Frequency -
Every day 21 8,0% 55 20,8% 50 18,9% 42 15,9% 56 21,2%
3-4 times/ week 2 0,8% 6 2,3% 6 2,3% 8 3,0% 7 2,7% [] u M I NA NT
Once aweek 1 0,4% 4 1,5% 1 0,4% 2 0,8% 5
< once aweek 2 0,8% 1 0,4%
Purpose of trip ®
Working 12 4,5% 29 11,0% 28 10,6% 18 6,8% 28 10,6%
Study 9 3,4% 20 7,6% 18 6,8% 23 8,7% 24 9,1%
Shopping 8 1,1% 15 5,7% 11 4,2% 9 3,4% 10 3,8%
Lifestyle/ Vacation 3 1,1% 4 1,5%
Daily Transportation Type
Car 11 4,2% 10 3,8% 2 0,8% 5 1,9%
Motorcylce Y 9 9 9
Public Transportation 2 0,8% 3 1,1% 3 1,1%
Bike/walking 6 2,3%
Fuels Consumption
< 2 liter/week 5 1,9% 12 4,5% 5) 1,9% (9 2,3% 3 1,1%
2 liter- 10 liter/week 16 6,1% 40 15,2% 43 16,3% 38 14,4% 52 19,7%
11-25 liter/week 3 1,1% 8 3,0% 7 2.1% 3 1,1% 4 1,5%
> 25 liter/week 6 2,3% 2 0,8%
Type of BBM Consumption
Premium 20 7,6% 52 19,7% 45 17,0% 38 14,4% 50 18,9%
Pertamax 4 1,5% 11 4,2% 8 3,0% ) 3,4% 11 4,2%
Solar 4 1,5% 4 1,5%
BBG
Daily Transporting Distance
<10 km 12 4,5% 24 9,1% 10 3,8% 15 5,7% 18 6,8%
10- 29.9 km 11 4,2% 26 9,8% 30 11,4% 26 9,8% 34 12,9%
30 - 60 km I 0,4% 12 4.5% 17 6,4% 9 34% 13 4,9%
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Readmess {0 USG DATA COLLECTION AND PROCESSING

Social Readinessfor Changeto Monorail and Tram Social Readinessfor Environmental Effect
4%

0,
71% 50% . &% 63% -

Monorail Monorail Tram Monorall Tram Monorail Tram Monorail

1

Reduce private tfansportation Station dlistance congestion pollution accid

VEry unwilling = Not willing ®Willing ®VEry willing Very unwillipg = Not willing | Willing = Very willing

THE HIGHEST

THE LOWEST
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Readmess {0 USE DATA COLLECTION AND PROCESSING

Social Readinessfor Travel Destination

(V)
64% o 63% 64% 64% 64% 64% )

5%
1%

Monorail Tram Monorail Tram Monorail Tram Monorail Tram
government center educatiorf center shopping center vacation center
Vejy unwilling = Notwilling =Willing  ®Very willing

p |11, 1(, (Y}

THE LOWEST
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Readmess {0 USE DATA COLLECTION AND PROCESSING

Social Readiness (Monocgjl) for Female Gender
: - - 65950, 610
reduce private transportation  ® station distance 63804, 64%
B government center education center S79 89E7%
u shopping center H vacation center EENDER (FEMAI_E)
B congestion H pollution
B accident o %%
§7’30
27% 2998
18% 0
° 1547,
10%
A% 9504, 5%
196 '004%894%194%% Y 570% o
Strongly unwilling Unwilling Willing Strongly willing
Social Readiness (Tram) for Female Gender
70%
6798 g
reduce private transportation = station distance Yo @2?
. 99599
m government center education center E49
= shopping center m vacation center
m congestion = pollution
B accident 35
3000 248%
27% 27979
19%
16
1208 Ya94%
6% 1%
29873.0198%8%94.04% o 394789
Strongly unwilling Unwilling Willing Strongly willing
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Readiness to Use

DATA COLLECTION AND PROCESSING

m government center
m shopping center

m congestion

® accident

Strongly unwilling

reduce private transportation

Vi
2% " 0RvR%92%098%

Social Readiness (Monaygil) for Male Gender

station distance
education center

64% 6495%64%

B vacation center

= pollution
26%
16%
11% L &10/@% 11%
SYa%

Unwilling Willing

Strongly willing

GENDER (MALE)
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reduce private transportation

government center

m shopping center

congestion
accident

5%
1%, 192%2%1 94 94 92%

Social Readiness (Tram) for Male Gender
1% 679 68%
654104, 6466%

579

station distance
education center
B vacation center

m pollution
28% 9
26% 279 %
a7 i)
18%
)
129, 12% 129,43%
6% %% &

Strongly unwilling

Unwilling

Willing Strongly willing




Readiness to Use

INCOME ASPECT

DATA COLLECTION AND PROCESSING

Total

189

Monorail Tram
Strondly | yeilling | willing | Srondly | Stronaly o iing | willing | Sronaly
unwilling willing | unwilling willing

reduce private transportation 1 19 138 31 3 25 130 31
station distance 7 55 103 24 9 57 97 26
government center 0] 37 117 35 1 37 121 30
education center 0 9 116 64 2 8 120 59
shopping center 1 19 115 53 3 19 113 53
vacation center 1 11 120 56 2 11 122 53
congestion 2 5 100 82 2 10 103 74

ollution 2 3 110 73 1 8 107 73
accident 3 15 97 74 3 18 100 68
reduce private transportation 1 8 48 7 1 10 49 4
station distance 4 15 38 7 4 16 39 )
government center 1 8 43 12 1 9 47 7
education center 2 3 ) 14 2 3 50 9
shopping center 2 4 43 15 2 3 46 13
vacation center 2 4 41 17 2 4 44 14
congestion 1 3 51 9 1 4 51 8

ollution 1 2 52 9 1 3 51 9
accident 1 5 47 11 1 5 49 9
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Readiness to Use

INCOME ASPECT

DATA COLLECTION AND PROCESSING

Total

Monorail Tram
Strondly | yeiling | willing | Srondly | Stronaly o ining | willing | Sonaly
unwilling willing | unwilling willing

reduce private transportation 1 0 7 0 0 1 6 1
station distance 0] 0] 7 1 0] 0] 8 0]
government center 0 0 7 1 0 2 6 0
education center 1 0] 5 2 0] 0] 6 2
shopping center 0 0 7 1 0 1 7 0
vacation center 0 0] 6 2 0] 0] 7 1
congestion 0 1 6 1 0 2 5 1

ollution 0 1 5 2 0] 1 6 1
accident 0] 1 5 2 0] 1 6 1
reduce private transportation 0] 0] 2 1 0] 0] 2 1
station distance 0] 0] 3 0 0] 0] 3 0
government center 0 0 3 0 0 0 3 0
education center 0] 0] 1 2 0] 0] 1 2
shopping center 0] 0] 3 0] 0] 0] 3 0]
vacation center 0] 0] 1 2 0] 0] 1 2
congestion 0] 0] 1 2 0] 0] 3 0]

ollution 0] 0 1 2 0] 0 3 0
accident 0] 0] 2 1 0] 0] 3 0
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Readiness to Use DATA COLLECTION AND PROCESSING
DAILY TRANSPORATION ASPECT

Monorail Tram
Swrongly | jitting | willing | Sronaly | Strondly g | willing | ST | 1oy
unwilling willing | unwilling willing
Car
reduce private transportation 0 5 17 5 1 6 15 5
station distance 1 4 17 5 1 5 16 5
government center 0] 3 17 7 (0] 3 18 6
education center 0 1 17 9 0 0 18 9
shopping center 0 3 16 8 1 1 16 9 27
vacation center 0 1 14 12 0 0 16 11
congestion 0] 0] 17 10 0] 0] 19 8
ollution 0] 0] 17 10 0] 1 18 8

accident 0] 1 16 10 1 1 16 9

Motorcycle

reduce private transportation K] 22 166 33 3 30 160 31
station distance 10 63 126 25 11 65 124 24
government center 1 38 144 41 2 40 151 31
education center K] 10 139 72 4 10 147 63 224
shopping center 3 19 143 58 4 21 145 53
vacation center 3 13 145 62 4 14 149 56
congestion 3 9 132 80 3 16 134 71

ollution 3 6 141 73 2 11 141 70

accident 4 20 126 74 3 23 133 65
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Readmess {0 USG DATA COLLECTION AND PROCESSING

DAILY TRANSPORATION ASPECT

Monorail Tram
Swondly |\ yoilling | willing | STendly | Stwondly | iing | willing | STONAY | 1oy
unwilling willing | unwilling willing
, , Public Transportation

reduce private transportation 0 0 12 1 0 0 12 1
Station distance 0 3 8 2 1 3 7 2
government center 0] 4 9 0] 0 5 8 0
education center 0] 1 11 1 0 1 12 0]
shopping center 0 1 9 3 0 1 8 4 13
vacation center 0 1 9 3 0 1 9 3
congestion 0 0 9 4 0 0 9 4
pollution 0 0 10 3 0 0 8 5
accident 0 0 9 4 0 0 9 4
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WiIIingness fo Shlft DATA COLLECTION AND PROCESSING

<0.3km 0.3-0.5km 05-1km >1km Total <5min 5-10min  11-20min > 20 min Total
=S 14 73 106 18 211 =S 4 118 61 6 189
NO X} NO 75
RESPONDENT 264 RESPONDENT 264
Willingness to shift with parking lot cost
<1000IDR 1000-1999IDR 2000-5000IDR >50001DR Tota
Per hour
83 85 65 2
<10000IDR 10000-24999IDR  25000-50000IDR >50000IDR 235
Per day
151 72 9 3
NO 29
RESPONDENT 264
Willingness to shift with transportation attributes
payment i Interarrival Operation
Total  operation days Total ) Total Total
system time hours
Manual 127  Monday-Friday 28 >15min 20 05.00-18.00 24
Card 137  seven days 236 15min 104  05.00-22.00 122
10 min 140  05.00-24.00 118
Total 264 264 264 264
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WiIIingness fo Pay DATA COLLECTION AND PROCESSING

M onor ail

Attributes

Coeff. Std. Error Std. Error
Fee 0,472255** 0,370037 0,522941** 0,344544 1
Operation Days z
Monday-Friday -1,3873898 1,404833717 -1,30103 1,322219295 :
Seven Days 1,4048337 -1,404833717 1,3222193 -1,322219295 z
Operation Hours
05.00 - 18.00 -1,4048337 1,404833717 -1,3222193 1,322219295 z
05.00- 22.00 -0,1732434 0,200914843 -0,1962946 0,228882012 —
05.00 - 24.00 0,1732434 -0,132625565 0,1962946 -0,146128036
Inter-arrival z
>15min 0,0409836 -1,387389826 -1,30103 1,322219295 Z
15 min 0,6710526 -0,173243416 -0,1962946 0,228882012 E
10 min 1,4901961 0,173243416 0,1962946 -0,146128036 (g |
Schedule
Free -1,3873898 1,404833717 -1,30103 1,322219295 z
Scheduled 1,4048337 -1,404833717 1,3222193 -1,322219295 —
Cleaness Z
Enough -1,3873898 1,404833717 -1,30103 1,322219295 _I
Cleaned 1,4048337 -1,404833717 1,3222193 -1,322219295 >
Information Service 3
Schedule 1,4048337 -0,132625565 1,3222193 -0,146128036
Operator 0,1732434 -1,404833717 0,146128 -1,322219295
Socio-demographic 0-1 qualitative
Choose*Male 1,8027737 2,117271296 1,49485 0,031484794
Choose*Female 1,2007137 1,505149978 1,200714 0,061111111
Choose* Employees 0,1349957 -1,292809665 1,238882 0,078159364
Choose* Students 0,416309 -1,685741739 1,50515 0,030651341
Socio-demographic continuous variables
Choose*Income_A 1,4149733** -1,564835083 1,30103** 0,04929972
Choose*Income B 1,3082086** -1,30820858 0,148402** 0,047413793
Choose*Income_C 0,0001184* 1,505149978 -1,50515* 1,505149978

Choose*Income_D 4,354E-05* 1,939519253 -1,93952* 1,939519253
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DATA COLLECTION AND PROCESSING

Willingness to Pay

Percentage of Social Willingnessto Pay Based on Price

Per centage of Positive Willingness

100%
95%
90%
85%
80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%

5%
0%

N\

[ N
A J

\

\

wd

Free 2500

5000

10000 12500 15000 17500 20000

Offered Price

7500

Price

Percent

2a00
38%

Free

100%

a000
12%

(2000
0%

(7500 20000
0% 0%

7000
28%

{0000
1%

12300
1%
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Analysis and Discussion

SUPERVISOR: PROF. IWAN VANANY, S.T., M.T., Ph.D.
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Readiness to Use ANALYSIS AND DISCUSSION

o7 Ad 7

Change to monorail and tram Travel destination factor Environmental Effect
factor
CO2 Emission of Transportation in Surabaya
. policy maker as Surabaya government should (ton/year) 14472 409,85
offer high environmental benefits of using
monorail and tram to society W Emisi CO2

2. Government should propose the policy to limit
the number of owned private transportation to
reduce the booming of road capacity

5,269,460

1,013,130.91

2011 2012 2013
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WiIIingness to Shift ANALYSIS AND DISCUSSION

Willingnessto Shift for Walking Distance Willingnessto Shift of Using Bus Feeder
mYES = NO BYES " NO
44.7%
40.2%
27.7% 28.4%
0
I 20.1% 23.1%
5.3% 6.8%
1.5% 2.3%
. [ = —
<03km 03-05km 05-1 knl >1km NO <5min  5-10min| 11-20min  >20min NO

Willingnessto Shift forParking Lot Motive

57.2%
/ 31.4982.2% .
27.3% <1000IDR <10000IDR
: 1000-1999I1DR 10000-24999IDR
PEIlIEy ITIEII(E r 11.0% 2000-5000IDR 25000-500001DR
. ; ' >50001DR >500001DR
EDHSIEIEPEItIDHS 0.8% 3.4%1 194
| Per day |
| YES |
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WI“IIIgIIESS fo Pay ‘ ptIOIl) ANALYSIS AND DISCUSSION

Null Hypothesis P>[X2|
Monorail
Two options
Bm-f=Bsevendays 4,48019 0,034
Benough-Bcleaned 11,3199 0,001
Bfree=Bscheduled 7,41915 0,006 _
Bschedule=Boperator 6,06061 0,014 t h P E'H: BC t q Df t h B SOCIO-
Three options
B>15min=B15min 5,66793 0,017 .
demography variable
Inter-arrival B15min=B10min 1,72841 0,189* Slgmflcant yputhESlS Shuuld hE
B5AM — 6 PM=B5AM — 10 PM 2,22893 0,135* ) _ ]
B5 AM — 6 PM=B5 AM — 12 AM 38029 0051 considered by policy maker in
Operation hours  B5 AM — 10PM=B5AM — 12 AM 9,84252 0,002 . :
o determining whether which one the
Two options . .
N e ooon preferable transportation attributes
Benough-Bcleaned 6,6000 0,010
Bfree=Bscheduled 6,23743 0,013
Bschedule=Boperator 7,33333 0,007
Three options
B>15min=B15min 1,76534 0,184*
B>15min=B10min 3,28996 0,07
Inter-arrival B15min=B10min 1,87315 0,171*
B5AM — 6 PM=B5AM — 10 PM 1,60655 0,205*
B5AM — 6 PM=B5AM — 12 AM 5,51357 0,019
Operation hours  B5 AM — 10PM=B5AM — 12 AM 4,55983 0,033

*Higher than 5% P-value, meaning to reject Null Hypothesis
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WiIIingness to Pay ‘Opti()ll) ANALYSIS AND DISCUSSION

WTP for Transportation Attributes
61.0%
Operator 64.3%

Informatio

Days |Operation Hours Inter-arrival | Schedule | Cleaness | n Service

99.4%
Schedule 99_90/?)

99.4%
Clemed [

Enough 0.6%

s Wea— o HAVEND BIG PRIORITY IN ONE
TRANSPORTATION MODE

64.696 respondent will use whether monorail or

64.3%
tram based on the Ne@rest station
from living place and destination place.

10 min

15 min

> 15 min

64.6%
35.4%

0.6%

05.00 - 18.00 0.10/3
99.4%
SevenDays [— 000

Monday-Friday 826(%’

Operation

0.0% 20.0%  40.0% 60.0% 80.0% 100.0% 120.0%

B Trem = Monorail
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ANALYSIS AND DISCUSSION

Per centage of Positive WTP Monorail and Tram

48.7%
Operator 51.3%

49.9%
Schedule 50, 1(%

| nformatio

Inter-arrival | Schedule | Cleaness | n Service

49.9%
Cleaned 50_1%
79.5%

Enough

Scheduled

Free 79.5%

10 min

\ 4

15 min

705% > Option 1

 ——

> 15 min

05.00 - 24.00 N

05.00 - 22.00

05.00 - 18.00 79.6%

Seven Days

Days Operation Hours

79.5%

Operation

Monday-Friday

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%
mTrem = Monorail
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WiIIingness fo Pay_(Price) ANALYSIS AND DISCUSSION

COST RECOMMENDATION CALCULATION

MRT SPECIFICATION MONORAIL TRAM Surabaya Population
NEED FOR FLEET (UNIT) 18 22 3.022.481
CAPACITY (PSG/TRAIN) 400 200
STATION 25 36
Capacity/ Route 7.200 4.400
Capacity/ day 172.800 154.000 ASSUFﬂDtiUﬂ'
DEMAND/YEAR 53.942.104 40.737.896 PEEI|J|E Wi” LSE MRT to q0 thE
Demand/ day 149.839 113.161 second stop from their initial
Demand/ Capacity 86,71% 73,48% .
N
Percentage of WTP 5,72% 5,10%
Range 10000-12500 IDR 10000-12500 IDR
WTP of MRT Tariff 11,337 11.495
Capacity/ Route = need for fleet x capacity
Capacity/ Day = capacity/route x (station-1)
Percentage of WTP = capacity/ day : population
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Lonclusion and Recommendation
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Conclusion

CONCLUSION-RECOMMENDATION

Readiness to use & Willingness to shift

= gender Change to monorail and tram
-2, income READV Travel destination
E daily transportation Environmental effect

Willingness Matives

ManualpaymantSystem I k
Less than muf walking distance

Less than I minutes of bus feedeer time

LOW PARKING LOT COST
.[:ust Recommendation

Willingness to pay_

bZa0 IDR

5 Gl
11337 IDR 11493 IDR
Boyorail Surotham

w”‘w
Wnﬁtiun | [IHtiun 2-3

Most of peaple have no different priority
in one mode depended on the Station location
from living and destination place
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Recommendation CONCLUSION-RECOMMENDATION

» For practical aspect

to help the policy maker as Surabaya government in determining MRT (monorail and tram)
tariff by considering the service quality, benefits, and customer willingness. Especially, the
indirect benefit is the tourism aspect to increase the foreign exchange.

=) For future research

(a) the study should conduct with maore preferable and applicable method, such as combining
WTP option and WTP price, (b) This study can be used to do other research scopes, such as
measuring subsidized BBM and reducing private transportation.
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Attachment QUESTIONNAIRE DESIGN

Mo. Euesioner

M AITE SUTWEFDT Lumssessssssssesss o ssas aes wes ons aas ees was snes e ass nes mes s

Part 1. Data Diri Responden 1 setiap hari O 3-4 kali seminggu

1. Nama 7 1 kali seminggn C kurangdari 1 kali seminggu

2. Alamat Tujuan pengsunaan kendaraan:
Berikutini pilih jawaban yang sesuai - - -
STUITIEL P |aWaRan Fang sesa 7 Bekerja O Berbelanja 0 Wisata/Lifestyle
3. JenisEelamin
7 Belajar/Sekolah = —

0 Laki-Lakd - Perem
grempuan Daerah yang dituju?

Pekerjaan . Tipe EEM apakah yang sering Anda gunakan setiap harinya
0 PNS 0 Pegawai swasta 0 1 O -
egawai zwa J Premium J Pertamax J Solar J BEG

2 Mahazizwa /Pelaj O Ibu Bumah Tange
FsEwR AR 1 #ness . Volume BEM vg dikomsumsi kendaraan anda:

0 Wiraswasta O Laim-13i var ves cos ns s wavsas wassas sasens cssmassasiares Rata-Rats - E.]:l I:ITT.E'['] ,lr'l‘:l'_i'l‘]garl.'l

Jumlah Pendapatan _ . . _ . .
O < 2 liter fmingsn O 2- 10 liter /mingsn
Berapa nilai nominal pendapatan/uang salu [untuk mahasizwa ] _ ) . _ . )
011-25 liter/minggn 0% 25 liter,/mingen
Anda: Bp ..

. Beraparats-rata jaraktempuh kendaraan Anda seharinya: e lomn
. Pada pendapatan berapakah (per bulan] Anda skan membeli mobil?

Rp
. Sudah berapa kali Anda bergant mobil? kali

0«3 jum J3-7.5jua O07.5-15jum O 15julm

Kendaraan yvang dirmiliki:

0 Mobil ke-[1,2,3.1] e Iy PSPPI .y RPN - [
Tahun keluar : (1] o[ Z] co s (3] o v cene

0  Sepeda motor ke [1,2,3.n] il i Iy [Py RPN - I
Tahun Eeluar : (1] com:[Z] womonn (3] o

Selang berapa lama Anda bergant mobil? tFhun

. Apakah Anda mengetahui tentang monorel atan trem [Surabaya

Mass Rapid Transit)?

Penggunaaan kendaraan 5 va 7 Tidak
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Attachment QUESTIONNAIRE DESIGN

Part 2. Kesiapan Untuk Berpindah [Readiness)
1. HKendaraan apa yang sering Anda gpunzkan sehari-hari? (centang salah satu]

O Mohil J Sepeda Motor O Angloatan Umum I T
2. Centanglzh pilihan Anda! [diprioritaskan tidak memilih nomor 3)

Zkala 1: Sangat Tidak Bersedia 2: Tidzk Bersedia 4: Bersedia 5 : Sangst Bersedia

Faktor Sub Fakror Pertanyaan

1.1 Pengurangzn Apzksh Anda bersedia untuk beralih untulk mengsunakan

1. Berpindzh ke kendarzan pribadi | Monorel dan Trem?

Monorel dan Trem 1.2 Jarak Stasiun A‘pal-:?h Andabersediajilka .stas iun pl.amberhentlan berjarak
malcsimum 1km meter dari tempat tinggzl?

2.1 Apzlksh Anda bersedia jika stasiun pemberhentian berada

di delcat pusat pemerintahan?

2.2 Apzksh Anda bersediajika stasiun pemberhentian berada

2. Tujuzn di dekat fasilitas pendidikan (zelkolzh funiversitas)?

Perjalanan 2.3 Apalcah Anda bersedia jika stasiun pemberhentian berada

di dekat tempat wisata?

2.4 Apzlcah Anda bersedia jika stasiun pemberhentian berada

di delcat pusat perbelanjaan?

Apakah Anda bersedia beralih menggunakan Monorel dan

Trem untuk mengurangi kemacetan?

Apzkzh Anda bersedia beralih menggunzkan Monorel dan

Trem untuk mengurangi polusi?

Apalzh Anda bersedia beralih mengpunakan Monorel dan

Trem untuk mengurangi terjadinya kecelakazn?

3.1 Kemacetan

3.2 Polusi

3.3 Kecelalczan
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Attachment

Part 3. Kesediaan Untuk Berubah (Willingness to Shift)
Centanglah pilihan Anda!

1.

Apakah Andabersediauntuk berjalankakd menuju stasiun Monorail
atau Trem terdekat?

J Ya 0 Tidak
Berapa jarak maksimum berjalan kald yang Anda toleransi
Apakah Andabersediamengounakan bus feeder fanghkutan menuju
stasiun Monorail atau Trem terdekat?

O Ya O Tidak
Berapa wakiu maksimum sampai ke stasion monorail ataru trem
yang Anda toleransi: ....oes e feRIL
Apakah Andamemerlukan fasilitas area parkir kendaraan di dekat
stasiun Monorail atau Trem?

J Ya 0 Tidak
Bila iya, berapa tiket parkir yang diinginkan:

UESTIONNAIRE DESIGN

(1} perjam
(2} perharinya (inap)
Sistem pembayaran yang Anda pilih
O Manual
0 Kartu/Electronic
Hari operasi yang Anda pilih?
0 =enin-jumat
O setiap hari
Waktu antar kedatangan yang Anda pilih?
J =15 menit Z tiap 15 menit
O tiap 10 menit
Jam operasi yang Anda pilih?
0 5 pagi- 6 petang J 5 pagi- 10 malam

O 5pagi-12 malam
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Attachment

Part4. Kezediaan Untuk Membayar [Willingress to Pay)
4.1 Heszedizan Untuk Membayar Tanpa Berdasarkan Harza
Centanglsh zalah =atu pilihan Andal

4.1.1 Monorel

4.2 Kezediasn Untuk Membayar Berdasarkan Harza

Centangish pilihan Andal

Mo

Pertanyaan

Atribut

opsl 1

Ops=l 2

Ops1 3

Harl aperas
Walto antar
badatangan
Jadwal
Jam cperas
Fasihtas Monorel

Hebersthan

Layanan frdormas

Carin-Jumat
* 15 mamnit
Eahas

Spegt & pRtang

Culoup

Map perjalanan,
tanpa jadwal,
PRTFUMUMan
katarlambatan

Tujuh hari
satiap 15 meanit
tarjadwal

5 pagt- 10 malam

Taraga
Habarsthanmya
Map pemialanan,

jadwal,
PENZUMUMan
batarlambatan

Tujuh han
satiap 10 manit
Tarjadwal
5 pagt 12 malam

Tarlaga
Habersthanmya
Map perjalinan,

tadwal
PRTZUMUmMan
katerlambatan,

-

1

Apakah Anda berzedia apabila harga thet
Monorail dan Trem grags?

Jawakan
dITa

Apakah Anda bersedia apabila harga tiket
Monoral dan Trem Bp 25007

OTidak
mj |

Apakah Anda berzedia apabils harga tket
Monoral dan Trem Bp 50007

OTidak
mj |

OTidak

Apakah Anda berzedia apabila harga tket
Monoral dan Trem Bp 7.500.-7

JTa

Apakah Anda berzedia apabila harga thet
Monoral dan Trem Rp 100000,-7

OTidak
)

Kotak cantang

Apakah Anda berzedia apabila harga thet
Monorail dan Trem Bp 12500.-7

OTidak
OTa

4.1.2

Apakah Anda bersedia apabila harga tiket
Monorail dan Trem Rp 15.000.-7

OTidak
mj |

0 Tidak

Atribut

opsl 1

Ops=l 2

Ops1 3

Apakah Anda berzedia apabils harga tket
Monoral dan Trem Rp 17.500.-7

J7Ta

0 Tidsk

Harl aperas
Walkru anmtar
kadatangan
Jadwal
Jam aperasl
Fasihtas Monorel

Hebersthan

Layanan informas

Carin-Jumat
> 15 mamnit
Eahas

5 pagh & patang

Culup

Map perjalanan,
tanpa jadwal
PRNZUMUmMan
katarlamhbatan

Tujuh har
satiap 15 meanit
tarjadwal

5 pagt 10 malim

Tatiaga
Kabersthannya
Map perjalinan,

tadwal,
PeNZUMuUMmMan
katarlambatan

Tujuh hanl
satiap 10 manit
Tarjadwal
5 pagt- 12 malam

Tariaga
Kabersthannya
Map parjalinan,

jadwal
PRTZUMUmMan
katarlambatan,

Apakah Anda berzedia apabils harga thet
Monoraldan Trem Rp 200000,-7

JTa

OTidak

Haotak cantang

PTiaga

Terima kasih atas isiannya, tanpa partizsipasi anda, penelitian kami tdak
akan terlakzanan dengan bak.
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Attachment

QUESTIONNAIRE DISTRIBUTION
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District

Suko manunggal
Tandes

Asem Rowo
Benowo

Pakal

L akarsantri
Sambikerep
Genteng

Tegal sari
Bubutan
Simokerto
Pabean Cantikan
Semampir
Krembangan
Etc.

Population

101617
95458
42580
50388
44811
53466
57452
67659

113772

113181

104836
91148

199011

125800

Sample per Region
Proportion Sample
0,034 12
0,032 12
0,014 §)
0,017 7
0,015 §)
0,018 7
0,019 8
0,022 9
0,038 14
0,037 14
0,035 (K
0,030 12
0,066 25
0,042 15
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Attachment BOSITIVE WIP CALCULATION

Here is the example calculation of positive WTP estimation for Monday-Friday of monorail.

Here is the example calculation of PERCENTAGE OF WTP MONORAIL AND TRAM.

Seven days (monorail)= seven days (monorail)/sevendays(monorail+tram)

Seven days (monorail)= 0.2% /(0.2+0.6)%=20.0 %

BY: PUTRI NUR IMANI M.



Attachment

Attributes

Operation Days

POSITIVE WTP CALCULATION

Monday-Friday

Seven Days

Operation Hours
05.00 - 18.00
05.00- 22.00
05.00 - 24.00
Inter-arrival
> 15min

15 min

10 min
Schedule
Free
Scheduled
Cleaness
Enough
Cleaned

Information Service
Schedule

Normal Cumulative Distribution Per cent Comparison

M onor ail M onor ail Tram M onor ail Tram monor ail tram
2,937798067 2,487909718 0,998347239 0,993575183 0,2% 0,6% 20,5% 79,5%
-2,974735506 -2,5284292 0,001466206 0,00572871 99,9% 99,4% 50,1% 49,9%
2,974735506 2,528429201 0,998533794 0,99427129 0,1% 0,6% 20,4% 79,6%
0,366842948 0,375366715 0,643131915 0,646306122 35,7% 35,4% 50,2% 49,8%
-0,366842948 -0,37536671 0,356868085 0,353693878 64,3% 64,6% 49,9% 50,1%
2,937798067 2,487909718 0,998347239 0,993575183 0,2% 0,6% 20,5% 79,5%
0,366842948 0,375366715 0,643131915 0,646306122 35,7% 35,4% 50,2% 49,8%
-0,366842948 -0,37536671 0,356868085 0,353693878 64,3% 64,6% 49,9% 50,1%
2,937798067: 2,487909718 0,998347239 0,993575183 0,2%, 0,6% 20,5% 79,5%
-2,974735506 -2,5284292 0,001466206 0,00572871 99,9% 99,4% 50,1% 49,9%
2,937798067 2,487909718 0,998347239 0,993575183 0,2% 0,6% 20,5% 79,5%
-2,974735506 -2,5284292 0,001466206 0,00572871 99,9% 99,4% 50,1% 49,9%
-2,974735506 -2,5284292 0,001466206 0,00572871 99,9% 99,4% 50,1% 49,9%
-0,366842948 -0,27943503 0,356868085 0,389955494 64,3% 61,0% 51,3% 48,7%

Operator
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Attachment POSITIVE WTP CALCULATION
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Attachment POSITIVE WTP CALCULATION
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Attachment BOSITIVE WIP CALCULATION
CHI-SOUARED TEST (MONORAIL)

Chi-Square Goodness-of-Fit Test for Categorical Yariable: cleaness

Contribution
Obserwved
C 1ed 10
Enough 254

N N+* DF Chi-%3g P-Value
4 0 1 11,3189 0,001

Chi-Square Goodness-of-Fit Test for Categorical Yariable: information service

Contribution

P-¥alue
0,014

BY: PUTRI NUR IMANI M.



Attachment BOSITIVE WIP CALCULATION
CHI-SOUARED TEST (TRAM)

Chi-Square Goodness-of-Fit Test for Categorical Variable: information service_1

Contribution

Obzserwved
154
110

P-Value

o nnn
0,007

Obserwved
10

BY: PUTRI NUR IMANI M.



Attachment BOSITIVE WIP CALCULATION

LOGISTIC REGRESSION (TRAM) OPTION REGRESSION (TRAM)

Regression Analysis: option versus Monday-Friday

The regression equation is
option = Z,60 - 1,60 Monday-Friday

Fredictor Coef &E Coef P
Constant z G 0zZ9
Honday-Friday

BY: PUTRI NUR IMANI M.



