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1.INTRODUCTION 
Online transportation service or ridesourcing service or 

ride-sharing is a transportation service that provided by 

individual where a customer can order a ride through 

mobile application. By using this transportation 

service, a driver and customer can easily know each 

other‟s location accurately, and the driver can pick up 

the customer point-to-point or provides door-to-door 
service. Hence, a customer does not need to walk to a 

bus stop or a station to get the transportation service, 

and due to the applications offers the nearest driver, it 

enables a customer to obtain shorter waiting time. 
 

Ridesourcing service not only become an attractive 

mode choice for travellers, but also brings many new 

problems. In transportation system, Ridesourcing 

service even become a new challenger for public 

transportation to become a main choice for traveller‟s 

trips. Since ridesourcing service basically uses private 

vehicle, decreasing private vehicles in road networks 

become more difficult. Ridesourcing service opens new 

opportunity for every private vehicle owners to become 
their company partners in providing transportation 

service by offering a new income alternative or 

additional income that can be obtained if a person 

become a ridesourcing driver. The potency of 

increasing a large number of private vehicle especially 

motorcycle causes the road network congestion 

become continuously increasing. On the other hand, it 

is not easy to ban ridesourcing service emergence 

strictly due to many social issues such as 

unemployment issue and public transportation 

reliability issue. Hence, one of the good solutions to 

press traffic congestion due to this phenomena is to 

shift some ridesourcing service travellers to public 

transport. in this research the main factors that will be 

considered is price of service or fare. Hence the 
objectives of the research are: 

a. To estimate the optimum fare of Ridesourcing 

Service by considering traveler‟s mode choice; and 

b. To estimate consumer surplus after offering new 

fare policy as the policy evaluation 

2. DATA COLLECTION 
In this research, data were collected by distributing 

questionnaire survey. The questionnaire surveys were 

conducted twice. The questionnaire survey 1 was 

conducted to obtain price alternatives by considering 

traveller‟s WTP and Company revenue due to 

traveller‟s trip by using ride-sourcing service. The 

questionnaire survey 2 was conducted to obtain 

probability of modal choice after proposing new prices 

based on result in survey 1. There were three locations 

as the place to distribute questionnaires, that have 

characteristics: congested areas, commercial and 

workplace areas, and many high rise buildings in or 

around the area. These characteristics show that the 

locations have trip attraction and trip generation. The 

locations and the time of questionnaire distributions 

can be seen in the figure 1 and Table 1.  

Tabel 1 Questionaire Distribution Time 

Day 
Location 1 Location 2 Location 3 

Morning Evening Morning Evening Morning Evening 

Monday 09.00-10.30 17.00-19.00 07.00-08.30 17.00-18.15 07.30-09.00 16.30-19.00 

Tuesday 09.00-10.30 17.00-19.00 07.00-08.30 17.00-18.30 07.30-09.00 17.00-19.00 

Wednesday 09.30-10.45 16.00-18.00 06.50-08.00 16.35-18.40 07.30-09.00 16.30-19.30 

Thursday 09.00-10.30 17.00-19.00 07.00-08.00 17.00-18.30 07.30-09.00 16.30-19.30 

Friday 08.45-10.30 16.00-18.30 07.00-08.00 17.00-18.30 07.30-09.00 16.30-19.30 

Total 

Respondents 

Survey 1 415 

Survey 2 401 

 

 

 

 

 

 

 

 

 

 

Figure 1 Survey Locations 
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Yamane (1967), sample size Sample size for ±3%, ±5%, 

±7% and ±10% Precision Levels Where Confidence 

Level is 95% and P=.5, for population size is >100,000, 

at least 400 sample are needed. On the other hand, 

Cochran (1963) developed the equation to to yield a 

representative sample for proportions especially for 

unknown large population.  

   
    

    ……………………………  (1) 

suppose we desire a 95% confidence level and ±5% 

precision. The resulting sample size is demonstrated in 

Equation (1): 

   
    

   
(    ) (   )(   )

(   ) 
      …. (2) 

Therefore, the sample size that was taken in the survey 

is satisfy the minimum sample size. 

3. DATA ANALYSIS 

3.1 Finding The Optimum Fare Alterative 

There were three steps that used to find optimum fare 

alternative: 1) estimating Willingness To Pay (WTP) of 

travellers; 2) calculating Price elasticity of demand; 3) 

estimating company revenue. 

 

WTP is the maximum amount of money an individual is 

willing to pay for the change in his/her circumstances, 

e.g to make a trip from i to j using mode m. The steps to 

estimate WTP were: (1) start with a low price; (2) ask 

all potential buyers (travellers) willing to pay at that 

price; 3) make a note of that price and quantity; 4) 

increase the price slightly and repeat the process. 

 

Table 2. Willingness To Pay 

 
 

From this result, price elasticity of demand (PED) can 

be calculated. Price elasticity of demand (PED) shows 

the relationship between price and quantity demanded 

and provides a precise calculation of the effect of a 

change in price on quantity demanded.   

 〈 〉  
   ⁄

    
                   (3) 

 
where 

 〈 〉  Price Elasticity 

  : change in quantity demanded 

   quantity before price change 

  : change in price 

 : Price before change 

 

By using this formulation, PED can be obtained (see 

Table 3). 

 

Table 3. Price Elasticity of Demand 

 
 

From Table 3, it can be taken two alternatives from base 

fare and fare per Km that give highes value of PED. 

From the base fare Rp 13,000 and Rp 16,000 give the 

highest  PED. From the Fare per Km, alternatives Rp 

4,500 and Rp 5,500, gives the highest value. These fare 

alternatives can be considered to the next step. 

 

The next step was to estimate total revenue from the 

alternatives that gave the highest values. Assumed 

Travellers are people between 15-50 years old of age 

from total population in Jakarta Area. The total of 

travellers is estimated as 5.092.219 people (Bureau of 

Statistics Jakarta, 2018). Hence, the revenue 

estimations: 

 

Table 4. Revenue Estimation from Price Alternatives 

 
 

Base Fare Alternatives Fare per Km Alternatives 

Fare 

(Rp) 
Number of 

Respondents 
Percentage of 

Respondents 
Fare 

(Rp) 
Number of 

Respondents  
Percentage of 

Respondents 

0 415 100 0 415 100 

10,000 395 95.18 2,500 369 88.92 

11,000 327 78.80 3,000 268 64.58 

12,000 271 65.30 3,500 136 32.77 

13,000 215 51.81 4,000 102 24.58 

14,000 197 47.47 4,500 74 17.83 

15,000 184 44.34 5,000 71 17.11 

16,000 99 23.86 5,500 15 3.61 

17,000 93 22.41 6,000 11 2.65 

18,000 86 20.72 6,500 9 2.17 

19,000 81 19.52 7,000 9 2.17 

20,000 77 18.55 7,500 7 1.69 

21,000 58 13.98 8,000 7 1.69 

22,000 54 13.01 8,500 6 1.45 

23,000 54 13.01 9,000 6 1.45 

24,000 54 13.01 9,500 6 1.45 

25,000 54 13.01 10,000 6 1.45 

 

No 
Base Fare Fare per Km 

Fare (Rp) PED  Fare (Rp) PED 

1 10000 0.048 2500 0.11 

2 11000 1.72 3000 1.64 

3 12000 1.61 3500 3.45 

4 13000 3.05 4000 1.06 

5 14000 0.69 4500 3.89 

6 15000 1.78 5000 4.03 

7 16000 5.23 5500 6.88 

8 17000 2.71 6000 3.20 

9 18000 1.28 6500 2.36 

10 19000 1.05 7000 0.00 

11 20000 0.94 7500 1.67 

12 21000 2.34 8000 2.00 

13 22000 1.24 8500 2.43 

14 23000 2.06 9000 0.00 

15 24000 1.59 9500 0.00 

16 25000 0.00 10000 0.00 
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The fare that will be considered as the best optimum 

alternative is Rp. 13,000 for the base fare (currently is 

Rp 10,000), and Rp 4,500 for the fare per km (currently 

is Rp 2,500), since these fares potentially gives the 

highes revenue. 

 

3.2 Probability Analysis of Modal Choide After 

Offering New Fare 

After obtaining new fare alternatives, the next step was 

examining the fare alternatives in traveler‟s modal 

choice. To analyze modal choice, this research used 

Nested logit Model Analysis. Nested Model is a 

generalization of the multinomial (of McFadden‟s 

conditional) logit model. The researcher specifies a 

structure that partitions the alternatives into groups 

(„nests‟). There are three steps that must be conducted in 

applying nested logit model: to develop nested structure, 

to develop utility function, and to estimate probability 

choice.  

 

3.2.1 Nested Structure 

There are six modal choice alternatives that were 

offered to the respondents. The respondents were 

Ridesourcing service users. The modal choice 

alternatives are:  

 

Tabel 5. Modal Choice Alternatives 

Modal 

Choice 

Ownership/ 

Regulated/ 

Operated by 

Planned Station 

existing / 

random 

stopping / door 

to door 

Other 

information 

Bus Government Planned station 
existing 

 

Commuter 
Line 

Government Planned station 
existing 

 

Angkot Operated by 
Individual/ 
organization, but 
regulated by 
government 

Random stoping 
on the street 

On-
demand 
service 

(Private) 

Car 

Individual Door to door  

(Private) 
Motorcycle 

Individual Door to door  

Ridesourci

ng Service 
(RS) 

Owned by 

Individual 
(vehicle), 
operated by 
individual, 
regulated by 
private company 

Door to door On-

demand 
service 

 

Based on the characterstics of modal choice alternatives 

abovementioned, the nested structure can be seen in 

Figure 2. 

 
Figure 2. Nested Structure 

 

3.2.2 Utility Function 

Basically, utility function consists of deterministic parts 

and stochastic part. The deterministic utility part, 𝑉𝑖𝑗, 

may consist of different types of determinants. The 

stochastic part of the utility for individu i, alternative j, 

єij, represents variable that can not be known / can not 

be observed.  

 

𝑉                                (4) 

Where  

𝑉   : (deterministic) utility of alternative j of an 

individual i 

   : alternative specific constants 

    : decision variable associated to alternative 

attributes 

   :statistically estimated coefficient of 

variables      

  
  :decision variable associated to the 

individual-specific variables 

   : statistically estimated coefficient of   
  

 

Alternative-specific constants  𝑗 for all but one (the 

reference) alternative should enter the model. They 

capture choice probabilities relative to the reference 

alternative that can not be attributed to the other 

explanatory variables. 

 

There is possibility that researchers often want to 

estimate a joint coefficient β for all alternatives because 

of the variation of       over alternatives. In this case, 

these variables are called as generic variables and add 

restriction 

                               (5) 

 

Deterministic part of utiity function in this research 

considered generalized cost, g. In transport economics, 

the generalized travel cost is the sum of 

the monetary  and non-monetary costs of a trip. 
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• p refers to the monetary (out-of-pocket) costs of the 

trip 

• u(w) refers to the he non-monetary (time) costs of 

the trip. u(w) can be calculated as the product of the 

travel time. 

 Hence, the generalized cost in this research: 

 

       𝑉                    (6) 

 

• TT : Travel Time (minute) 

• VOT: Value of Time (Rupiah/minute) 

 

Medis and Pinem (2017) conducted a research about 

Time Value for Public Transport Passenger by Using 

Random Regret Minimization, and the case is about the 

value of travel time in Indonesia. One of their research 

results is about Value of Time based on occupation, that 

can be seen in the Table 6 below. 

 

Table 6 Value of Travel Time Based on Occupation
 

Occupation  VOT/hour VOT/minute 

Government Employees 4441.56 74.03 

Private Employee 3412.05 56.87 

Enterpreneur 6428.57 107.14 

Students 990.72 16.51 

Others 4923.08 82.02 

 

The utility functions for each alternative can be seen  in 

Table 7. 

 

Table 7. Utility Functions 

Mode 

Alternatives 
Utility Function 

Lower Level 
Bus 𝑉              

     
Commuter 
Line 

𝑉             
   

Angkot 𝑉                 
   𝑘  

 

Car 𝑉              
    

 

Motorcycle 𝑉            
    

Upper Level 

Private 
Vehicle 

𝑉        *   (𝑉       )      (𝑉      )+ 
 

Public 
Transport 

𝑉        {   (𝑉       )    (𝑉      )

    (𝑉          )} 

 

Ridesourcing 
Service 

𝑉            
    

 

 

  is the logsum variable for nest k, which is called the 

inclusive value.  The inclusive value represents the 

expected value of maximum utility from alternatives in 

nest k. By analyzing data using R programming, all 

parameters of utility functions can be obtained. The 

parameters are: 

 

Table 7. Parameters of Utility Functions 

αBus 1.480 

αCL -1.045 

αAngkot - 

αCar -1.403 

αMC 1.061 

αRS 1.00800955 

αg -0.00057266 

τPT 1.01175966 

τPV 0.80632058 

 

Since angkot become reference/base alternative, αAngkot 

is omitted.  Based on Table 7 above, it can be known 

several things. The coefficient for generalized cost (αg) 

is negative. It means that the generalized cost that come 
from fare and travel time become disutility for travel 

mode alternatives. On the other side, the inclusive value 

for public transportation (τPT) and private vehicles (τPV) 

give different meaning. The inclusive value for private 

vehicle is less than 1. It means that the alternative 

choice in private vehicle nest is consistent with random 

utility maximization principal. However, the inclusive 

value for public transportation is more than 1. It means 

that the alternative choice in public transportation nest is 

inconsistent with random utility maximization. 

Therefore, for the future research, it can be proposed 
other attributes that must be considered in the utility 

calculation. 
 

3.2.3 Probability 

After developing utility function and obtaining its 

parameters, the probability of choosing each alternative 

can be obtained by using. 

In the lower level nest, the probability functions are: 

 Public transport 

 

 

 

 

 

 

 Private Vehicle 

 

 

 

 

 

 

In the upper level nest, the probability functions are: 

a. Public Transport 

    
   (   )

   (   )    (   )    (   )
   

 

𝑃𝐵𝑢𝑠  𝑃𝑃𝑇
   (𝑉𝐵𝑢𝑠 𝜏𝑃𝑇)

   (𝑉𝐵𝑢𝑠 𝜏𝑃𝑇)      (𝑉𝐶𝐿 𝜏𝑃𝑇)      (𝑉𝐴𝑛𝑔𝑘𝑜𝑡 𝜏𝑃𝑇)
 

𝑃𝐴𝑛𝑔𝑘𝑜𝑡  𝑃𝑃𝑇
   (𝑉𝐴𝑛𝑔𝑘𝑜𝑡 𝜏𝑃𝑇)

   (𝑉𝐵𝑢𝑠 𝜏𝑃𝑇)      (𝑉𝐶𝐿 𝜏𝑃𝑇)      (𝑉𝐴𝑛𝑔𝑘𝑜𝑡 𝜏𝑃𝑇)
 

𝑃𝐶𝐿  𝑃𝑃𝑇
   (𝑉𝐶𝐿 𝜏𝑃𝑇)

   (𝑉𝐵𝑢𝑠 𝜏𝑃𝑇)      (𝑉𝐶𝐿 𝜏𝑃𝑇)      (𝑉𝐴𝑛𝑔𝑘𝑜𝑡 𝜏𝑃𝑇)
 

𝑃𝑀𝐶   𝑃𝑃𝑉
   (𝑉𝑀𝐶 𝜏𝑃𝑉)

   (𝑉𝑐𝑎𝑟 𝜏𝑃𝑉)     (𝑉𝑀𝐶 𝜏𝑃𝑉)
 

𝑃𝑐𝑎𝑟   𝑃𝑃𝑉
   (𝑉𝑐𝑎𝑟 𝜏𝑃𝑉)

   (𝑉𝑐𝑎𝑟 𝜏𝑃𝑉)     (𝑉𝑀𝐶 𝜏𝑃𝑉)
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b. Private Vehicle 

     
   (   )

   (   )    (   )    (   )
    

 

c. Ridesourcing Service 

     
   (   )

   (   )    (   )    (   )
    

    

By using the result in the previous steps and using 

abovementioned probability functions, probability of 

each alternative can be calculated. The results are: 

 

Table 8. Probability of each Alternative 

RS Bus Commuter Line Angkot Car Motorcycle 

0.20 0.40 0.03 0.09 0.01 0.27 

 

Hence, after introducing new fare policy: 

- 20% of ridesourcing travellers probably still using 

Ridesourcing service 

- 40% of ridesourcing travellers probably will choose 

to use Bus 

- 3% of ridesourcing travellers probably will choose 

to use Commuter Line 

- 9% of ridesourcing  travellers probably will choose 

to use Angkot 

- 1% of ridesourcing  travellers probably will choose 

to use Car 

- 27% of ridesourcing  travellers probably will choose 

to use Motorcycle 

 

From this result, it can be known that Bus is the public 

transportation mode that can be significantly more 

attractive if the price change to Rp 13,000 (base fare) 

and Rp 4,500 (per km). In total, 52% of respondents that 

are ridesourcing service travellers are tend to use public 

transport service (bus, commuting line, and angkot). 

Especially for bus, this public transport alternative 

potentially become more attractive if this new fare 

policy was offered. 

 

3.3 Consumer Surplus 

It has been known that consumer surplus can be used to 

evaluate the benefits to the new introduced policy. The 

change in benefits in case of transportation can be 

occurred due to changes in route, changes in mode, 

changes in travel time, and generation of new trips. In 

this research case, consumer surplus can change due to 

the modal choice change after introducing new fare 

policy. In addition, the change of modal choice (52% of 

ridesourcing service users probably move to use public 

transport), it was possible to affect travel time i road 

network (generalized travel cost potentially decreasing.  

The purpose of measuring consume surplus change is 

usually to evaluate the social welfare implications 

resulting from a particular policy. A change in the 

attributes of an alternative can have an impact on 

consumer surplus that is important to assess. The 

change in consumer surplus is calculated as the 

difference between the calculation of consumer surplus 

under the conditions before the change and the 

calculation of consumer surpus after the change (e.g. 

introduction of policy).  

 
Consumer surplus of individual k calculated by using 

marginal utility of income and attaching a minus sign 

(Kanemoto, 2011; De Jong et al, 2005; Kono et al, 

2013). The expected consumer surplus in the nested 

model is: 

 (  )    
 

  
  [   (𝑉    )]   

 

  
(   ) 

                  

w.r.t 

 

    (∑    (  )
 
   )    and      (∑    (𝑉 )

 
   ); 

 
Where 

ɣ is Euler‟s constant : 0.5772 

S is the logsum variable of all nests. 
Sj is the logsum variable for nest j, which is called 

inclusive Value 
 

This research evaluate this possibility by using 

consumer surplus. By using R programing to obtain the 

parameters for equation 3.7 (before and after new fare 

policy), the parameters and the the parameters and the 

consumer surplus before and after new fare policy can 

be seen in Table 9 and Figure 3 below 

 

Table 9 Consumer Surplus Calculation 

Parameters 
Value before new 

fare policy 

Value after new 

fare policy 

S1 1.013 1.012 

S2 0.772 0.806 

S3 0.901 0.902 

S 1.998 2.009 

α -0.0009 -0.00057 

ɣ 0.577 0.577 

E(CS) 2774.59 4515.483 

 

 

 

 

 

 

 

 

 

 

 
Figure 3 Consumer Surplus 
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From Table 4.9 and figure 4.7, it can be known that 

 (  )        (  )       , so generally public obtain 

additional benefit after new fare policy. This new fare 

policy is possible to increase social welfare in general. 

 

4. Conclusion 

This research have conducted state preference survey to 

offer “new option” of ridesourcing price or it is known 

as fare by distributing questionnaire survey. By this 

survey the new fare alternatives were obtained by 

analyzing people mode choice behavior, and evaluated 

the result by examining the new fare to ridesourcing 

service users and evaluated by calculating consumer 

surplus. From the results in the previous chapter, it can 

be concluded that: 

• New fare alternative that can be offered to 

ridesourcing travellers is Base Fare = Rp 13,000 

(currently Rp 10,000) ; Fare per km distance = Rp 

4,500 (currently Rp 2,500). 

• After offering new fare alternatives, there are 52% 

probability of ridesourcing service users potentially 

move to public transportations. Especially they 

probably tend to use Bus.  

• Consumer surplus after offering new fare policy 

(with the higher price) is potentially increasing 

because it can potentially decrease travel time in a 

road network. 

 

As the evaluation of this research, there are some 

shortcomings that can be improved in the related future 

research. They are: 

 The travel time used in this research is only in-

vehicle-time. It will be better if waiting time was 

considered, too. 

 The inclusive value for public transport is >1.0. It 

indicates that it is important to consider another 

modeling to obtain better result statistically.  

This research only considered the attribute from the 

alternatives and not considered individual 

characteristics (attributes from the individual). For 

example, income, car ownership, characteristics of 

origin and destination from the individual, etc. In the 

next research, it will be important to consider individual 

attributes to obtain better and more representative result. 
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