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A ride-hailing service (RHS) is an emerging mode, and its impact on sustainability is an essential issue. 

This research uses about 1200 ride-hailing drivers’ driving records in Bangkok and searches for its impact 

on sustainability by analyzing its deadheading and vehicle miles traveled, so expected outcomes, a ratio 

of deadheading miles and vehicle miles traveled with passengers. 
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1. INTRODUCTION 
 

A discussion of the sustainability of a ride-hailing 

service is an essential issue. Whether sustainable or 

unsustainable depends on ride-hailing substitution 

for or complementing other modes such as trains or 

buses (Alejandro, 2020)1. In some cases, ride-

hailing services complement public transportation 

(Hall et al., 2018)2. The impact of ride-hailing ser-

vice on vehicle miles traveled (VMT) that have op-

portunity to increase miles traveled in cities (Schal-

ler, 2018)5 because the ride-hailing service generates 

deadheading miles (Henao & Marshall, 2018)3. 

  This research uses the vehicle miles traveled to 

identify the sustainability impact of ride-hailing ser-

vices. Vehicle miles traveled have deadheading 

miles and miles with passengers for analysis. More-

over, the vehicle miles traveled trips integrated pub-

lic and non-public transportation trips. And the ob-

jective of this study is ride-hailing service sustaina-

bility verified by its vehicle miles traveled and rela-

tionship to public transportation. 

 

 

 

 

2. METHOD  

 
  This research searches for the impact of a ride-

hailing service on sustainability by analyzing its 

vehicle miles traveled (VMT) as deadheading and 

vehicle miles traveled. The method for Identifying 

sustainability in this research is a difference in emis-

sions miles percentage. If based on private car, 

emission will be 100 percent and in case of electrici-

ty vehicle ride-hailing service been 47 percent, 

deadheading miles emission has been 20 percent 

and emissions miles with a passenger has been 27 

percent (Maria et al., 2020)4 and display in Table 1. 
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Table 1 Summary of Relative Emissions , Percent Relative to 

Private Car. 

 

 
Source: Ride-Hailing's Climate Risks Steering a Growing In-

dustry toward a Clean Transportation Future- Methodology 

(p.13), Maria et al., 2020, a union of concerned scientist 

 

  The data used in this research was recorded by an 

electricity vehicle ride-hailing service (non-pooled), 

so deadheading miles have fewer emissions than 

miles with a passenger in 7 percent. If deadheading 

miles have a length can make more over vehicle 

miles traveled with passengers. The assumption for 

electricity vehicle ride-hailing service (non-pooled) 

is not sustainable, as shown in Formular1. 

 

Formular1:  Deadheading miles X 20% > miles with 

passenger X 27%  

 

  The assumption for electricity vehicle ride-hailing 

For the estimate, formula one can replace by the 

ratio of deadheading miles and vehicle miles trav-

eled with passengers shown in Formula 2. 

 

Formula 2 : A ratio of Deadheading miles / miles 

with passengers < 1.35: 1 

 

  For Identifying the sustainability of deadheading 

miles in the case of electricity vehicle ride-hailing 

service (non-pooled), the ratio of Deadheading miles 

and miles with a passenger should be less than 1.35: 

1 because Deadheading miles would make more 

over the difference of emissions miles percentage.   

 

3. DATA  

 
  This research obtained data from a ride-hailing 

service operator called "Muvmi." The Muvmi ride-

hailing service is an electricity vehicle tricycle car 

that has been operated in many areas in Bangkok, 

Thailand. The data is 1200 trips, and travel behavior 

in each trip shows the location before hailing the 

car, pick-up location, drop-off location, and a route 

to estimate vehicle miles traveled (VMT). The data 

is from five areas. The data is one day on a week-

day, 16 March 2022, and a number of a trip in each 

area is shown in Table 2. 

Table 2 A number of trips in each study area. 

 

Study Area  Number of trips 

Chula - Samyan 246 

Asoke - Nana 274 

Phahol - Kaset 210 

On-Nut 215 

Ari - Pradipat 255 

total  1200 

 

 

4. STUDY AREA  

 
  A Study Area is five areas where  Muvmi has op-

erated, and every area has public transit as a train 

subway or Skytrain in Bangkok or a bus route and 

station. A Chula – Samyan and an Asoke – Nana 

areas are located in Bangkok's Central Business Dis-

trict (CBD) and have university campuses. A Phahol 

– Kaset area is located in the middle of the city and 

out from the city's core but has mixed use such as a 

department store, office building, market, or many 

residential types and has a university campus. An 

On-Nut area is a residential zone that has many 

types of housing. An Ari – Pradipat area locate in 

the city center and is a mixed-use area. 

 

          

Fig. 1 The study areas on Bangkok mass transit map. 
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5. RESULT  

 
  The result is analyzed from data on vehicle miles 

traveled (VMT) of the ride-hailing service men-

tioned above. The results focus on vehicle miles 

traveled with passengers and deadheading miles in 

study areas. The vehicle miles traveled will be di-

vided by a relationship with public transportation 

such as a train or bus. A trip without a relationship 

with public transportation will call non-public trans-

it in this paper. 

   To understand the five study areas, explain the 

number of ride-hailing service trips in each area. 

 

 

Fig. 2 The number of ride-hailing service trips in each study 

area. 

 

 Several ride-hailing service trips in each study area 

are displayed by a ride-hailing service, non-public 

transit trips, ride-hailing service trips to or from the 

train station, and ride-hailing service trips to or from 

the bus station. In general ride-hailing service, non-

public transit trip is the highest number of trips in 

the study area, except for the On-nut area, which is a 

residential area (figure 2) and coherent with vehicle 

miles traveled (VMT) in Table 3. The On-nut area 

has the lowest total of vehicle miles traveled. How-

ever, a number of the trip are near the other study 

areas displayed in Table 2, and the vehicle miles 

traveled of non-public transit in the On-nut area is 

the lowest, as shown in Table 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 3 The  vehicle miles traveled (VMT) of ride-hailing ser-

vice in each study area. 
 

 
 
VMT: vehicle miles traveled 

D: Deadheading Mile 

P: Mile with passenger 

 

  The total vehicle miles traveled (VMT) of ride-

hailing services from these dates are 2404.242 

miles. The deadheading miles traveled is 50.79 per-

cent, and vehicle miles traveled with a passenger is 

49.21 percent. The total deadheading and vehicle 

miles traveled with the passenger are approximate 

percentages. For identifying the sustainability of the 

electricity ride-hailing service, the total vehicle 

miles traveled ratio between deadheading miles and 

miles with a passenger is 1.032:1. The electricity 

ride-hailing service is sustainable. 

    However, If considered in each area, The Phahol 

– Kaset area where the vehicle miles traveled 

(VMT) of ride-hailing service is not sustainable be-

cause it has high deadheading miles. For example, 

the vehicle miles traveled ratio between deadhead-

ing and miles with a passenger in the Phahol – Kaset 

area is 1.402 :1. The Phahol – Kaset case confirms 

deadheading miles is a factor of ride-hailing service 

for sustainability even in the electricity vehicle ride-

hailing service.  

 
Table 4 The vehicle miles traveled (VMT) of ride-hailing ser-
vice divided by public transit. 
 

 
 

  From table 4, The vehicle miles traveled of ride-

hailing service trips to train or train station, and their 
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ratio is 0.798: 1, so more sustainably because they 

are the trip to public transit in case of vehicle miles 

traveled trip to bus or from bus station too. 

 
Table 5 The non-public transit vehicle miles traveled (VMT) of 

ride-hailing service. 

 

 
 

   The non-public transit vehicle miles traveled 

(VMT) of ride-hailing service in four areas have 

nearby vehicle miles traveled between miles with 

passenger and deadheading miles, except  the 

Phahol – Kaset, which has higher deadheading miles 

that impact sustainability in this study area that 

show in Table 5 

Every study area except the On-nut, which has a 

high vehicle miles traveled of non-public transit in 

the city center or mixed-use area. The Chula – 

Samyan and Asoke-Nana areas are the central busi-

ness center of Bangkok. The Ari-Pradipat area is a 

mixed-use area located in the city center. The 

Phahol-Kaset area is a mixed-use area.  

  The sustainable effect of vehicle miles traveled by 

ride-hailing services that are mentioned in the 

Methods. The non-public transit vehicle miles trav-

eled ratio between deadheading miles and miles 

with a passenger is 1.22 :1, so the non-public transit 

vehicle miles traveled are sustainable by the differ-

ent emission percentages. 

 

6. CONCLUSION  
 

  The electricity ride-hailing service is sustainable 

by vehicle miles traveled (VMT), but the deadhead-

ing miles is a factor that impacts the sustainability 

of ride-hailing service, even electric vehicles. There-

fore, the ride-hailing service provider should pro-

mote their vehicle to be an electric vehicle and con-

trol deadheading miles. They should not make over 

the different emission percentages between dead-

heading miles and vehicle miles traveled with a pas-

senger. 

  The vehicle miles traveled on non-public transit 

trips are more than on public transit trips (Table 4), 

but deadheading miles and miles with a passenger in 

non-public transit trips are sustainable, as shown in 

Table 5.  

 

7.  FUTURE RESEARCH  

 
  Further study about deadheading trips to under-

stand the factor that impacts generated or non gen-

erate deadheading miles, such as a service area or 

land use, is necessary. And study about impact of 

ride-hailing service on sustainability in the case of 

the Phahol – Kaset and the On-nut, which have a 

significate ratio of vehicle miles traveled between 

miles with passenger and miles of deadheading, is 

also necessary  (Table 3  and Table 5). 

 

REFERENCES 

 
1) Alejandro T. : Ride‑hailing, travel behaviour and sustaina-

ble mobility: an international review, Springer Sci-

ence+Business Media, LLC, part of Springer Nature, 2019. 
2) Hall, J.D., Palsson, C., Price, J.: Is Uber a substitute or 

complement for public transit? J. Urban Econ. 
3) Henao, A., Marshall, W.E.: The impact of ride-hailing on 

vehicle miles traveled. Transportation 1, 2 (2018). 
https://doi.org/10.1007/s11116-018-9923-2 

4) Maria, C. P. M., Don, A., Jeremy, M. and Joshua, G. : 
Ride-Hailing’s Climate Risks Steering a Growing Industry 

toward  a Clean Transportation Future Methodology, Un-
ion of Concerned Scientists, 2020 

5) Schaller, B.: The New Automobility: Lyft, Uber and the 
Future of American Cities. Report, Schaller Consulting 

(2018) 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

第 66 回土木計画学研究発表会・講演集


