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Abstract: Road traffic in Indonesia takes a prominent share in transporting, passengers, goods 

traffic. The stakeholder proposed several new toll roads connecting major cities and 

metropolitan areas in Java Island. The toll road project increases accessibility and reduces the 

economic losses. This study analyses the behaviour choice of a proposed toll road corridor 

connecting the southern Java corridor. An arterial road exists currently in the corridor. 

Applying the discrete choice, the driver preferences vary based on the travelled distance. The 

drivers tend to have lower Willingness to Pay for long-distance travel while the short distance 

is vice versa.  
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1. INTRODUCTION  

 

Trans-Java toll corridor may affect the individual road traffic user preference, noting that the 

corridor provides an experience as the first long section toll road in Indonesia. The 

phenomena may restructure the individual long-haul road user decision-making process. The 

toll road lays from the east to west part of Java island with a total length of 1.167 Km, as 

shown in Figure 1. Moreover, Java island is most populated in Indonesia, where around 60% 

of Indonesian leaves in Java (BPS, 2015). The full operation of TransJava improves both the 

passenger and logistic transport connectivity and efficiency in Java mainly. The stakeholders 

agree to provide an optimum pricing policy in order to attract the arterial road traffic in using 

the TransJava toll road. 

The Trans Java Toll Road is a Toll Road Network that connects cities on the island of 

Java starting from Merak to Banyuwangi. Moreover, the toll road passes through Jakarta 

(JKT), Semarang (SMG), Surabaya (SBY), and Banyuwangi (BWG). The toll road is 

expected to be completed by the end of 2019. This toll road is the first long haul toll road 

network in Indonesia which may change the road and logistic traffic pattern in Java island. 

This study, therefore, applies the Willingness To Pay (WTP) approach to capture the traffic 

pattern and toll user preference in utilizing the Trans Java toll road network. 

An application of Willingness To Pay (WTP) approach in this study aims to capture the 

road user preference in defining the optimum toll road pricing. Furthermore, this study 

captures the willingness of road users to issue compensation for services they obtain and 

service needs of road users who will use the Trans Java Toll Road. Several studies identified 
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that time efficiency and toll fare as their variable in the decision-making process. Improper 

pricing policy in toll road shall affect toll road demand; coaches fare and logistic cost. The 

optimum pricing policy is needed to attract the long-haul coaches and trucking industry-

shifting thru the toll road rather than staying on the arterial road. 

 

 
Figure 1. The Proposed Merak - Banyuwangi Toll Road Corridor (POLAR, 2019) 

 

The study, therefore, perform the study performs a stated preference survey presenting a 

hypothetical condition of the relationship between the proposed time saving and willingness 

to pay (WTP). Moreover, the SP (Stated Preference) question provides a useful consistency 

check on a possible overestimation of total WTP because of the independent valuation and 

summation issue (Cole, 2005; Train and Wilson, 2008; Pearmain et al., 1991). The 

hypothetical condition corresponds to the origin-destination and other characteristics of the 

travelers along the Java main corridor.  

 

2. LITERATURES 
 
The Theoretical approach underlying The WTP concept is the amount of money or 

compensation ready to be paid/received by consumers for the increase/decrease in the 

consumption of a product (goods and services) desired. This WTP size can be taken from the 

value of time (Ben-Akiva, 1985). 

The problem of WTP is the preference for paying an amount of money for an existence 

transport services i.e. Toll Road (POLAR, 2019), High Speed Train (HST) (Kusuma et al., 

2017), Commuting rail and bus rapid transit (Kusuma et al., 2019) . If associated with a 

particular socio-economic level to the prospective user, then its magnitude is used as the basis 

to compare the ability to pay a local community. The approximate WTP value on each section 

of the review will be used to analyze travel economic predictions and sensitivity.  

 

2.1 Revealed Preference 

 

The Revealed Preference method is a form of a survey based on the reality or condition in the 

field. This method allows for seeing the best choices based on consumer behaviour. This 

survey usually uses a questionnaire that asks the respondent about matters that are already real 

about the research object. Respondents were asked to respond to any questions found in the 

questionnaire relating to the respondent's experience. The critical assumption of this method is 

that the respondent must have a consistent preference system (Train et al., 1999). The result of 

this Revealed Preference method will be the cornerstone for subsequent survey hypothesis 

conditions. 

 



 

2.2 Stated Preference 

 

The Stated-Preference method is a useful method for measuring people's preferences when 

faced with an option. The measurement of this preference is based on hypothesized 

conditions. In this method, respondents were given questions about their wishes and their 

actions if given another alternative. The stated preference method can be traced back to the 

mathematical psychology area in the 1960s. This work uses the individual combination 

information in the decision-making the process (Ben-Akiva & Lerman, 1985). Researchers 

follow the methods of collecting and analyzing preference data. The advantages of using this 

method are:  

a. Used to measure public preference of new alternatives 

b. Variable properties can be quantitative or qualitative 

c. The variables used are defined first, so it is not guessing. 

There are three ways to do the analysis using this SP method: 

 

a. Contingent Valuation (CV), can know the willingness of a person to pay (Willingness to 

pay) on various policy options or a product. 

b. The Conjoint Analysis (CA), can know the preference and willingness of a person to pay 

if price and attribute fees are included in an alternate option. Respondents are asked to 

give ratings according to their individual preferences. 

c. Stated Choice (SC), respondents are asked to choose an alternative that has been made in 

a particular hypothesis, and at the end of the respondent's questionnaire is requested to 

determine the options to be made among the alternatives Given ' yes ' or ' no '. 

 

Table 1 shows a comparison between RP method with SP: 

Table 1. A comparison between RP AND SP method 

 Method RP SP method 

Preference 

Information 

 Result of the actual 

condition 

 Consistent with the 

conditions in the field 

 Get the desired 'choice' 

pattern 

 Results based on 

hypothetical situations 

 Inconsistent with the 

conditions in the field 

 Get the 'ranking', 'rating', 

'choice ' pattern 

Alternative  Only existing alternatives 
 Existing alternatives and 

plans 

Attribute 

 Measurement error 

 Unlimited attribute Tiers 

 Kolinear between very 

large attributes 

 No measurement errors 

 Broader attribute Tiers 

 Kolinear inter-attribute 

controllable 

Choice Set  Not clear  Clear 

Number of 

responses 

 One response per 

respondent 

 One or more responses per 

respondent 

Source: Ben-Akiva, 1985 

 

The implementation of an SP study typically entails three distinct phases of work, covering: 



 

(i) SP questionnaire(s) design; (ii) the main survey and interviewing the population of interest; 

and (iii) analysis and discussion. The study presumes that the individual driver faces a 

binomial choice condition; they should choose either using the proposed toll road or existing 

arterial highway road. Note that the consequences of using the toll road refer to some amount 

of money for the proposed timesaving. 

In a binomial logit model, the probability of alternative I being chosen by individual 𝑛 

is expressed in equation (1) (Ben-Akiva et al, 1985; Ortuzar et al, 2011) 

 

𝑃(𝑖) =
𝑒𝑥𝑝(𝑈𝑖)

∑ 𝑒𝑥𝑝(𝑈𝑖 + 𝑈𝑗)
 (1) 

 

And the probability of choosing an alternative I for a respondent who chooses alternative𝑗 is 

given as: 

 

𝑃(𝑖) = 1 − 𝑃(𝑗) =
1

1 + 𝑒𝑥𝑝(𝑈𝑖 − 𝑈𝑗)
   (2) 

 

The probability of an individual choosing alternative 𝑖 is a function of the difference 

utilities between the two alternatives. Assuming the function is linear, then the difference in 

utility is expressed in the form of utility difference in the number of relevant 𝑛-attributes 

between the two roads can be written as follows  

𝑈𝑖 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2… . 𝛽𝑛𝑋𝑛 (3) 

 

Where: 𝑈𝑖 = utility of 𝑖-choice;  

𝑋𝑖 … 𝑋𝑛 = product attributes; 

 𝛽1 … 𝛽𝑛 = coefficient of attributes; 

 𝛽0 = constant models. 

 

This study has several variables that influence the determination of WTP such as; 

distance travelled, travel time, expected speed, type of vehicle, and safety. Statistically, this 

study produces two variables that are significant for individual choices, namely travel costs 

and travel time. Also, time and cost savings are also included in the respondents' 

considerations when choosing a road. This attribute is described to respondents through a 

preference survey which is stated to be good at choosing the proposed toll road or arterial 

road.  

 

 

3. DATA COLLECTION AND ANALYSIS 

 

3.1 Willingness to Pay 

 

This study performed a road site interview survey in three areas across the proposed toll road 

corridor namely; Zone 1 (Jakarta-Semarang), Zone 2 (Semarang-Surabaya), and Zone 3 

(Surabaya-Banyuwangi).  The road site interview aims to gather the traveler characteristics 

and preferences for using the future toll road. As shown in Table 1, the results of the 

respondent's study statistics with the R 3.5.2 program that produces utility functions for each 

zone. then there is a multizone table that is a case of people passing from zone one to another 



 

zone.   

Overall, all independent variables Time and Cost have an effect on WTP with 

significant t-statistics with the probability of being rejected below the level of 1%. The 

direction of the coefficient explains that time has a positive relationship between WTP, which 

means that the higher the Time or travel time savings, the faster the toll road is compared to 

non-toll road, the respondent is willing to pay higher. On the contrary, the cost variable has a 

negative relationship, which means that the higher the cost of travel with toll roads, the lower 

the willingness of respondents to pay tolls in a certain amount. Moreover, the attribute of 

travel costs (cost) is the difference between the cost of travel between toll roads and arterial 

(non-toll) roads. If the difference between toll road use is high, the toll road utility will be 

high, meaning that the probability of consumers using toll roads will be high compared to 

non-toll roads, and vice versa. 

The data shows that of the total respondent use the proposed toll road Zone 1, for of 

respondents use the proposed toll road Zone 2, Zone 3 use of the respondent, and respondents 

use the proposed toll road Multizone. SP survey approach presents a hypothetical condition 

where the respondent requires to agree or disagree in corresponds to his or her preferences. 

The hypothetical condition in this study relates the time savings and potential toll fare for 

each origin and destination pair. The time savings in this study relates to the travel time 

difference between the arterial road and the proposed toll road. Meanwhile, the proposed toll 

fare in this study corresponds to the Merak- Banyuwangi corridor, which is the first long 

section toll road in Indonesia. There are two types of traveller survey in this study, namely; 

Stated Preference Survey (SP) and Origin-Destination survey. The survey obtained a total of 

134 respondents for valid data. The study develops according to a survey result (stated 

preference) and software programming (binomial logit approach). The total respondents for 

the stated preference survey are 134 respondents. This study adopts the Merak-Banyuwangi 

toll fare scheme to develop the stated preference of hypothetical conditions. The survey 

indicates that the willingness to pay is increased in corresponds to timesaving and distance 

travelled. 

 

 Table 2. Descriptive statistics for the study dataset. 



 

 
 

Table 3 is a summary of the utility equation model of each TransJava Toll Zone, 

showing all the utility equations generated from the modelling process. The signs and 

coefficients of utility equations are shown below. 

 

Table 3. Resume of Utility Model 

Utility Model Sig 

JKT-SMG 𝑈𝐽𝐾𝑇−𝑆𝑀𝐺 = −3.549469 + 0.05039(𝑇𝐼𝑀𝐸𝐽𝐾𝑇−𝑆𝑀𝐺)

− 0.015415(𝐶𝑂𝑆𝑇𝐽𝐾𝑇−𝑆𝑀𝐺) 
 

SMG-SUB 
𝑈𝑆𝑀𝐺_𝑆𝑈𝐵 = 1.3731143 + 0.0006474(𝑇𝐼𝑀𝐸𝑆𝑀𝐺−𝑆𝑈𝐵)

− 0.0042987(𝐶𝑂𝑆𝑇𝑆𝑀𝐺−𝑆𝑈𝐵) 
* 

SUB-BWI 
𝑈𝑆𝑈𝐵−𝐵𝑊𝐼 = −3.460051 + 0.023465(𝑇𝐼𝑀𝐸𝑆𝑈𝐵−𝐵𝑊𝐼)

− 0.003992(𝐶𝑂𝑆𝑇𝑆𝑈𝐵−𝐵𝑊𝐼) 
 

MULTIZONE 
𝑈𝑀𝑈𝐿𝑇𝐼−𝑍𝑂𝑁𝐸 =  − 4.930293 + 0.024324(𝑇𝐼𝑀𝐸𝑀𝑈𝐿𝑇𝐼−𝑍𝑂𝑁𝐸)

− 0.011614(𝐶𝑂𝑆𝑇𝑀𝑈𝐿𝑇𝐼−𝑍𝑂𝑁𝐸) 
 

 

Travel cost attributes (COST) is an additional cost that must be withdrawn from the 

current toll road price if the travel time is faster than before. If the difference in travel costs 

between the toll road and arterial road increases, the utility (toll road - arterial road) will 

decrease, resulting in the probability of toll road selection decreasing and the probability of 

selecting arterial roads will increase. Conversely, if the difference in travel costs between the 

toll road and arterial road decreases, the utility (toll road - arterial road) will increase and 

result in the probability of choosing a toll road that will increase and the probability of 

choosing an arterial road decrease. Table 1 shows that the travel cost attribute in each zone for 

the TransJava toll has a negative sign (-) on all models of its utility equations, this indicates 

that the travel cost attribute in the utility equation is appropriate to the reality in the fact. 

 The attribute of travel time savings (TIME) Is the time saving that can be reached if 

using TranJava toll road. If the difference in travel time between the toll road and arterial road 

increases (meaning that the toll road travel timesaving are less or the arterial travel time 



 

savings are greater) then the utility (toll road - arterial road) will decrease, so that it causes the 

probability of the toll road to decrease and the probability of the arterial road to increase. 

Conversely if the travel time savings between toll road and arterial road decreases (meaning 

more toll road time savings or less arterial road trip savings) then the utility (toll road - 

arterial road) will increase and result in the probability of choosing a toll road will increase 

and the probability of choosing an arterial road will decrease. Similar to the travel cost 

attribute, in table 1-2 for the attribute of travel time savings in each zone of the Transjava toll 

also has a positive (+) sign on some of its utility equation models, this indicates that the travel 

timesaving attribute in the utility equation is appropriate for reality. Based on table 3, the 

utility equation of each zone has several levels of sensitivity and significance. Zone 2 

(Semarang-Surabaya) has the best level of sensitivity and significance compared to another 

zone. In table 3, there is an asterisk which means that in the equation of utility, Semarang-

Surabaya has a higher elasticity level of the utility equivalent of other zones. 

Table 4 illustrates the approximate length of the Zone 1 toll is 436, 25 km. The 

proposed toll roads are expected to reduce travel time by 120 minutes. Zone 2 has a proposed 

toll length is 427km, and the proposed toll road can be expected to reduce travel time by 135 

minutes. Next, Zone 3 has a proposed toll length is 308, 42 km and a proposed toll road will 

be expected to reduce travel time by 155 minutes. In table 4 is the price reference per km for 

the type of vehicle Group 1, which is a small vehicle and Van. The other type of vehicle will 

adjust the vehicle group and multiplied by the tariff per km. The study concentrated on 

substantial traffic by taking Gander at moderate time. 

 

 

Table 4. Willingness to Pay Research.  

TransJava Segments Toll Length 

(km) 

Length Saving 

(km) 

Price/km 

Zone 1 (JKT-SMG) 436.25 114.2 𝑅𝑝1.401 

Zone 2 (SMG-SUB) 427 92 𝑅𝑝1.415 

Zone 3 (SUB-BWI) 308.42 264.22 𝑅𝑝227 

 

3.2 Analysis of Sensitivity 

 

In theory, the compilation of utilities from toll roads and arterial roads is worth the same 

(utility difference = 0), then the probability of each choosing each route of travel is 50%. 

When the tariff between toll roads and arterial roads is the same, arterial road users will use 

toll roads faster. 



 

 
Figure 2. Probability Curve of The Toll Road Selection with The Cost of Travel Time 

                       in Each Zone; Zone 1, Zone 2, Zone 3, Multizone (1𝑈𝑆𝐷 = 𝑅𝑝14.320). 
 

Figure 2 shows the movement of travel costs or the cost in each zone. In Zone 1 toll 

(Jakarta-Semarang), the additional toll rates or fees agree upon regarding theory are with a 

time saving of 120 minutes or 2 hours from the time that the arterial road must pass. Zone 2 

toll (Semarang-Surabaya) where the additional toll fees agreed to contemplate regarding the 

theory is with a saving of 135 minutes or 2 hours 15 minutes from the time that the arterial 

road must pass. Zone 3 toll (Surabaya-Banyuwangi), where the additional toll costs agreed to 

by theory is 40.000 with saving of 155 minutes or 2 hours 33 minutes from the time that the 

arterial road must pass. Then, for multizone is the transfer from Zone 1 to Zone 2 and Zone 3 

or briefly said the displacement zone. Additional toll fees agreed upon regarding theory are 

undefined because everyone has a goal that cannot be predicted and has a value of less than 

(Figure 4, colour red). Table 2 shows the resume for the tariff per km of each zone and the 

distance that can be saved. 

 

3.3 Capping 

 

Capping proposals refer to 2 (two) scenarios, namely: optimal point and social costs. The 

optimal point scenario functions to find the maximum point from Figure 3 the volume 

relationship with toll rates. The social cost scenario serves to calculate the benefits received 

by non-toll roads as a result of the movement of vehicles to pass through the toll road. 

 

3.3.1 Optimal point scenario 

 

The capping using the optimal point scenario obtained from the depiction of the relationship 

of vehicle volume (vehicle/day) with the exchange rate (rupiah) by the results of the WTP 

survey data processing for respondents who travelled from Jakarta to Semarang. Figure 3 

illustrates the graph of linear regression results from the WTP survey data obtained by 

mathematical linear equations. The volume relationship with the tariff, it must have an 

exponential graph, then the trendline line is drawn exponentially, resulting in an almost 

suitable approach, which is to produce the equation y2. According to information, the 
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maximum flow across the Jakarta to Semarang toll road is 18,000 vehicles/day. For vehicle 

volumes of 18,000, the tariff obtained is Rp.361,752. We have estimated total BUJT revenue 

with a volume of 18,000 vehicles worth Rp 6.5 billion. The total revenue is the optimum 

income expected by BUJT. 

 

 
Figure 3. Volume relationship (vehicle/day) with Cost (Rupiah) 

 

The optimal point method functions to get a combination of volume values with the 

optimal rate. The optimal criteria are the estimation of BUJT's total income approaching 

𝑅𝑝. 6.5  billion. Figure 3 illustrates that the optimal point is obtained at the coordinates 

(27,720; 234,906).At the coordinate point or vehicle volume value of 27,720 units at a rate 

of 𝑅𝑝. 234,906. Estimated total BUJT revenue with a volume of 27,720 vehicles totaling 

𝑅𝑝6.5billion. Thus, this optimal point scenario results in a tariff reduction of Rp.126.846 

with the prediction of the volume of vehicles that will use the toll road to increase by 9,720 

vehicles or 54%. 

 

3.3.2 Social cost scenario  

 

Social costs arise from the number of vehicles moving from non-toll roads to toll roads. Many 

moving vehicles can be calculated using an approach that is interpreted from the relationship 

of speed with current based on the Greenshield model which can be seen in Figure 4. 
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Figure 4. Relationship of Speed (km/ h) with Flow (vehicle/ day) 

 based on the Greenshield Model Approach 

 

The maximum current value is obtained through an empirical approach using the value 

of the basic capacity of the freeway contained in MKJI, which equals vehicles/hour per lane. 

Noting that the Jakarta to Semarang toll road is assumed to have 2 (two) lanes of traffic per 

direction, the maximum traffic flow that passing is vehicles/hour per direction. The coefficient 

of 0.85 is used to consider the condition of saturation that has been manifested on the toll 

road.  The current value in the vehicle unit/hour is converted into a current in units of 

vehicles/ day divided by factor k. Based on MKJI 1997, the factor k value for the freeway is 

0.11. Thus, the value of traffic flows is 29,364 vehicles/ day per direction. The assumptions 

set out above are formed in the form of the Picture above. After that, it is formed into the 

power 2 polynomial equation or quadratic equation. The equation formed is 𝑦 =
−18,353𝑥2 + 1,468,2𝑥 − 9𝐸(−12). 

The average travel speed of non-toll roads from Jakarta to Semarang ranges from 40 

km/ hour. However, the speed of the arterial road design is in the range of 60 km/ hour. To 

improve the performance of the traffic, the LLAJ Trustees must transfer 7,342 vehicles to pass 

through alternative roads. As such, these flows are potential flows that will use toll roads as 

alternative travel routes. If the vehicle volume increases by 7,342 vehicles or 40.79%, the 

tariff obtained based on Figure 3 is 𝑅𝑝. 265,926.  

 

4. RESULT 

 

This study finds that cost and travel time are the attributes that influence most people to use 

the toll road. The analysis is classified into three zones named zone 1 (Jakarta - Semarang), 

zone 2 (Semarang - Surabaya), and zone 3 (Surabaya - Banyuwangi). For Zone 1, respondents 

are willing to pay 𝑅𝑝160.000 for 120 minutes saving while the respondents in Zone 2 agree 

to pay 𝑅𝑝340.000 with 135 minutes saving and the 𝑅𝑝40.000 with 105 minutes saving in 

Zone 3.   

         To reach the optimum benefit both for the toll road and the competitors, which is non-

toll road, the tariff capping is proposed. The capping system will be operated in two scenarios, 

namely optimal point, and social cost. The optimal point scenario shows that by lowering the 

tariff can be increasing the volume of traffic and the study finds that BUJT still can get the 
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same revenue by lowering the tariff of 𝑅𝑝126,846 and obtaining the 54%more vehicles. The 

second scenario called social cost is the scenario in which the government should take 

responsibility to move the vehicle in the non-toll road to restore the average speed from 40 

km/hr to 60 km/hr. As a consequence, there are several numbers of the vehicle that has to be 

moved to the toll road. The analysis shows that by moving 40.79% or 7,342 vehicles from 

non-toll road to toll road and applying the tariff of 265,926,- the revenue gained by BUJT 

increase to 6.7 billion a day. 

These findings have shown that fare and time travel are the most important factors in 

human behaviour to decide their utility. In the transportation business, it can be seen that by 

implementing different tariff can directly increase the demand and raise the revenue that 

agrees with the economic concept.   
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