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Abstract: The substantial growth of motorcycle users in Indonesia is hypothesized to be 

influenced by a government policy on motorcycle purchase waivers and the massive growth of 

online motorcycle taxis. This study aims to analyse the relationship between the emergence of 

online motorcycle taxis and government policy changes towards the number of motorcycles and 

compare the estimation model seen from the consumer and sales sides. The data were collected 

from the Indonesian Bureau of Statistics, Motorcycle Industry Association, and World Bank. 

Several estimation models were built using the interrupted time series method. The results 

showed that changes in government policy and income per capita significantly increased the 

number of motorcycles. However, the emergence of online motorcycle taxis negatively affected the 

increasing number of motorcycles. The results also showed that models with data representing 

motorcycle usage behavior provided better results than the model with motorcycle sales. 
 

Keywords: Number of motorcycles; government policy; online motorcycle taxis; interrupted time 

series method. 
  

 

 

Introduction   
 

In Indonesia, motorcycles are one of the most popular 

vehicles with the public. Motorcycles have advan-

tages, such as high mobility and affordable prices [1]. 

Motorcycles with a relatively small size can be used 

on narrow roads and facilitate outreach to remote 

areas. Along with economic development and popula-

tion growth, the number of cars and motorcycles in 

developing countries has increased rapidly [2]. Prior 

studies have found that personal specific variables 

(i.e., age, income, and occupation) influence motor-

cycle ownership, and in emerging countries, the 

motorcycle is associated with income and population 

[3]. Previous studies showed the significant influence 

of income on private vehicle ownership [4,5]. 

 

Moreover, for the past decades, the government has 

relaxed the sale of motorcycles. The policy issued by 

the Financial Services Authority (Otoritas Jasa 

Keuangan) and Bank of Indonesia indicates that 

motorcycle sales can proceed with a down payment of 

30%, thereby increasing the attractiveness of pur-

chases and affordability for the lower middle class [6].  
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After the government policy was enacted, motorcycle 

production in Indonesia increased rapidly due to the 

demand of five million to six million units per year [7]. 

This increase is quite significant compared to produc-

tion before 2005 since there was an increase of two 

million to three million units per year. In 2015, online 

motorcycle taxis emerged and significantly grew year 

by year. 

 

Online transportation or ride-sourcing has become a 

major innovation in the last decade in the transporta-

tion sector [8]. Online transportation uses online 

platforms, information technology, and smartphones 

to directly connect available drivers with potential 

passengers to be efficient, convenient, fast, and trans-

parent [9]. Due to ease and convenience, the populari-

ty of online transportation in Indonesia is increasing. 

This online transportation service also appears amid 

the poorly organized public transportation system in 

Indonesia [10,11]. The number of online transport 

users has increased and is leading to a growing 

demand for drivers. The digitalization era has ena-

bled online motorcycle transportation to be more 

developed than that for cars, with the number of 

online motorcycle taxi drivers amounting to more 

than four million throughout Indonesia. From the 

perspective of users, the services are faster in heavy 

traffic conditions and cheaper than public transport 

[12]. In addition, from the perspective of drivers, the 

recruitment is easy and there is a competitive wage 

due to the substantial demand. A prior report shows 

that online motorcycle taxis have provided jobs for 

drivers [13].  
 

Previous studies on online transportation or online 

motorcycle taxis have been widely conducted in 
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Indonesia. However, most of these studies focused on 

evaluating user behavior, such as an assessment of 

the quality of online motorcycle taxi services [14], 

studies related to the characteristics [15], travel 

characteristics using online transportation [16], or the 

substitution effect of ride-sourcing [12,17]. Mean-

while, the study of how online motorcycle taxis have 

contributed to the total number of motorcycles in 

Indonesia is still limited.  
 

The study of the role of online motorcycle taxis to the 

number of motorcycles is important in Indonesia. 

Firstly, the demand for online motorcycle taxis was 

predicted to increase steadily in the coming years. If 

the contribution of online motorcycle taxi services to 

the number of motorcycles is positive, then the num-

ber of motorcycle users will significantly increase in 

the coming years. Therefore, increases in congestion 

due to an increase in motorcycle use, traffic accidents 

and air pollution are inevitable. Secondly, the govern-

ment is attempting to decrease private vehicle use by 

implementing public transport and other transport 

demand management (TDM) policies. However, these 

investments and intervention will be in vain if the 

number of motorcycles continues to increase. 
 

Therefore, this study investigates the growth in the 

number of motorcycles due to the emergence of online 

motorcycle taxis and government policy changes. The 

interrupted time series model was used to analyse the 

relationship. For this purpose, this study collected 

data regarding motorcycle ownership published by 

the Indonesian Bureau of Statistics (IBS)/Badan 

Pusat Statistik [7] and motorcycle sales reported by 

the Motorcycle Industry Association (MIA)/Asosiasi 

Industri Sepeda Motor Indonesia [18]. Moreover, to 

make the exploration of the relationship more 

comprehensive, the analysis also integrated the effect 

of the gross domestic product (GDP) and the effect of 

the government intervention that relaxed the sales of 

motorcycles in 2015.   
 

Literature Review 
 

Motorcycles in Indonesia 
 

Indonesia has experienced substantial growth in the 

number of motorcycle users over the past several 

decades. Motorcycles with a relatively small size can 

be used on narrow roads to facilitate outreach to 

remote areas. The number of motorcycles in 

Indonesia ranks first among all types of private 

vehicles. In 2000, the number of motorcycles reached 

13.5 million with a total number of motor vehicles of 

18.9 million [7]. In 2018, the number of motorcycles 

increased to 120.1 million for a total number of motor 

vehicles of 146.8 million. In other words, the number 

of motorcycles in Indonesia amounts to 81.78% of the 

total number of motor vehicles. 

Studies conducted by Wang et al. [5] and Chamon et 

al. [4] showed that income is one factor that deter-

mines private vehicle ownership. According to 

Nishitateno and Burke [3], the number of motorcycles 

in developing countries is influenced by two main 

factors, namely, income and population. Income per 

capita is the average income of the population in a 

given country [19]. The income per capita can be 

obtained by two variables: gross domestic product and 

population. The gross domestic product (GDP) is one 

indicator of the economic condition of a country in a 

given period. Income can determine the ability of 

people to buy something like a motorcycle. Further-

more, the Indonesian population is influenced by 

several factors, including birth (the most influential 

factor), death, and migration [20]. The population can 

determine the target market for selling motorcycles. 

As stated by Sitio [21], income and population 

significantly affect the number of motorcycles in 

Indonesia. Increases in the population and income 

increases the number of motorcycles. 
 

Ride-sourcing 
 

The emergence of online transportation is one 

example of technological advances. Online transpor-

tation services provide vehicles according to the needs 

of users with a rental system, where users and riders 

are connected through a smartphone application [16]. 

The Indonesian public first became acquainted with 

online transportation services when a U.S.-based 

company called Uber entered Indonesia in 2014, and 

this was followed by a Malaysian company called 

GrabTaxi. Both companies introduced car-based 

online transportation services. However, there were 

few indications that online transportation services 

would become popular in Indonesia.  
 

One of the online transportation services in Indonesia 

is motorcycle based. People usually use motorcycle-

based ride-sourcing for short distances [12]. This 

service was first introduced in Indonesia by the Gojek 

company in 2015. Gojek expands its influence by 

launching an application as a liaison between users 

and drivers. This application attracts public transpor-

tation users because there is no need to move between 

transportation modes to travel. The certainty of travel 

costs offered by online transportation attracts the 

interest of Indonesian people. Many people switch 

from conventional transportation modes to online 

transportation modes due to convenience, decreased 

cost, comfort, and guaranteed security [10]. Curren-

tly, online motorcycle taxi service in Indonesia was 

dominated by two big companies, Gojek and Grab. 
 

According to news published by CNBC [22], by 2020, 

the number of online motorcycle taxi users in 

Indonesia reached 21.7 million people who used 

several applications, such as the Gojek and Grab user 
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apps. The Gojek app has been downloaded by more 

than 155 million users with various services in 167 

cities and regencies in Indonesia [23,24]. According to 

the news published in Bisnis.com [25], the number of 

online motorcycle taxi drivers throughout Indonesia 

reached 2.5 million people, and 50% of the drivers are 

located in the Greater Jakarta. The number of online 

motorcycle taxi drivers in each company is uncertain 

because there is no official tally. 

 

Online motorcycle taxis in Indonesia have caused 

debate among the public, especially among conventio-

nal public transportation business activists. Some 

people think that the absence of regulations is sup-

porting online transportation companies, such as the 

absence of tax payments by 'partners' or online 

motorcycle taxi drivers. Online motorcycle taxis are 

also considered not to use vehicles to transport passe-

ngers by applicable regulations, namely, the rules 

stipulated in Law No. 22 of 2009 on Traffic and Road 

Transport. To address the problem, the government 

issued rules protecting the safety of motorcycle users 

for the benefit of communities (i.e., online motorcycle 

taxis and conventional motorcycle taxis). The regu-

lation is stipulated in Regulation of the Minister of 

Transportation of the Republic of Indonesia Number 

PM 12 of 2019. Online transportation services have 

also raised concerns that people will prefer online 

transportation services over public transportation 

that has been provided by the government. A study 

conducted by Irawan et al. [12] in Jakarta, the capital 

city of Indonesia, shows that online transportation 

services, especially those based on motorcycles, work 

as a complement to public transportation services, 

such as buses and commuter trains. Another study 

showed that motorcycle-based online transportation 

services replace public transportation (buses) in 

Yogyakarta [26]. Moreover, Rizki et al. [27] found that 

the transition from public transport is more apparent 

for younger travelers than older ones. 

 

Most of the prior research investigated the impact of 

online motorcycle taxis from the perspective of users 

[26-28] and drivers [29]. However, a study at the 

aggregate level on how the number of online motor-

cycle taxis influences the total number of motorcycles 

is still limited. With differences in terms of social, 

cultural, infrastructure, and economic factors bet-

ween developed and developing countries, an inves-

tigation of this issue in Indonesia is important. The 

findings from this research are important for under-

standing potential travel, congestion, and environ-

mental impacts. 

 

Method 
 

Data Collection 

 

Analysis for this study employed secondary data 

drawn from a variety of sources. Data were taken 

from the IBS, MIA, and the World Bank. The number 

of motorcycles in Indonesia with IBS data sources was 

 

Figure 1. The Increasing (delta) Number of Motorcycles in Indonesia [7,18] 
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calculated based on the number of motorcycles regis-

tered with the Traffic Corps Indonesian National 

Police (Korlantas Polri). Korlantas Polri recorded the 

number of newly registered motorcycles. The number 

of motorcycle ownership recorded in IBS was based on 

the number accumulated since the previous year until 

an increase in the number of motorcycles. Meanwhile, 

data derived from the MIA was calculated based on 

the number of motorcycle sales in Indonesia for 

motorcycles that were produced in Indonesian facto-

ries. The number of motorcycle sales has been record-

ed since 1996; thus, we used data since 1996 for the 

model estimation. To produce a model that can be 

compared, the existing IBS data was processed into 

the increased (delta) number of motorcycles every 

year. Figure 1 shows the data from two sources. 

 

The Indonesian population was obtained from the 

World Bank since data was recorded every ten years 

by the IBS. In addition to the population, the income 

per capita data for Indonesia was also obtained from 

the World Bank because the income per capita data 

was recorded since 2000 by the IBS. The income per 

capita in Indonesia was not calculated in Rupiah 

because researchers refer to the currency more com-

monly used worldwide or the money used as a bench-

mark for the welfare of the population in a country, 

namely, the US Dollar ($). 

 

Interrupted Time Series Method 
 

The interrupted time series (ITS) method is a method 

that uses time-series data that incorporates indepen-

dent variables in the form of intervention variables or 

dummy variables. These intervention variables inter-

rupt at a point in time. The time-series data was 

divided into two parts, namely, the period before the 

intervention and the period after the intervention 

[30].  
 

This study used two dummy variables. Dummy 

variables declare qualitatively or categorize variables 

into quantitative variables. The first dummy variable 

was a change in government policy regarding the 

waiver of motorcycle purchases. The policy change 

occurred in 2005, when the Financial Services Autho-

rity of Indonesia (Otoritas Jasa Keuangan) and Bank 

Indonesia permitted the purchase of motorcycles 

using a 30% down payment. According to Setijowarno 

[6], this policy increases motorcycle sales in Indonesia. 

The second dummy variable was the appearance of 

online motorcycle taxis. Online motorcycle taxis appe-

ared in Indonesia in 2015. At that time, there were no 

online transportation services in Indonesia that used 

motorcycles as a means of transportation. A dummy 

variable was expressed in the form of a value of 0 

(zero), which stated before the occurrence of changes 

in government policy or the appearance of online 

motorcycle taxis, and 1 (one) to declare after the event 

of changes in government policy or the appearance of 

online motorcycle taxis.  

 

The ITS analysis method used standard equations, as 

shown in Equation 1: 
 

𝑌𝑇 = 𝛽0 + 𝛽1𝑇 + 𝛽2𝑋𝑇 + 𝛽3𝑇𝑋𝑇 + 𝜀𝑖 (1) 

where 

𝑌𝑇 :  dependent variable, 

𝑋𝑇 :  independent variable, 

𝑇𝑋𝑇 :  dummy variable, 

𝑇 :  time, 

𝛽0, 𝛽1, 𝛽2, 𝛽3 :  parameter estimates, 

𝜀𝑖 :  residual or error model, and 

𝑖 :  1, 2, 3, ..., n. 

 

The estimation model was built using two types of 

data with two different sources, namely, data on the 

number of motorcycles from the IBS to represent the 

behavior of motorcycle used by consumers and data 

on the number of motorcycle sales from the MIA to 

represent motorcycle sales. The two models represent 

consumer usage behavior (IBS data) (model A) and 

sales behavior by a single agent brand (MIA data) 

(model B). Because there is a strong correlation bet-

ween income and population [8], this study used 

motorcycles per capita (motorcycle per thousand 

population) as dependent variables. The per capita 

income in Indonesia is hypothesized as one of the 

independent variables that can explain this estima-

tion model. The analysis was performed using R-

Studio [31]. 

 

Model Estimations 
 

This section presents the results of the estimation 

model to represent the consumer side model and sales 

side. The first model (model A) represented consumer 

behavior in using motorcycles. Model A used data on 

increasing motorcycles expressed in motorcycles per 

thousand population as variable dependents. The 

second model (model B) used information on the 

number of motorcycle sales stated in motorcycles per 

thousand population as dependent variables. Both 

models used the same independent variables, namely, 

Indonesia GDP per capita, government policy 

changes in dummy variables, and the emergence of 

online motorcycle taxis in dummy variables. This 

study used the period from 1996 to 2018 for analysis. 
 

Table 1 shows the econometric estimation results for 

both models A and model B. Model A shows goodness-

of-fit with an adjusted R2 of 0.82. Independent varia-

bles on model A can describe 82% of the dependent 

variable model. At the same time, the adjusted R2 

obtained for model B is 0.896. In other words, 

independent variables in model B can describe 89.6% 
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of the dependent variables in model B. We used the 

Breusch-Godfrey [32] autocorrelation test to deter-

mine the existence of an autocorrelation in the 

residual estimation models. The results showed that 

model B had residuals that were correlated with each 

other. An autocorrelation is not expected in an 

estimated model. For model A, the residuals did not 

show autocorrelation. Model A performed better in 

terms of the Breusch-Godfrey autocorrelation test. 

The Portmanteau test [33] was used to test the initial 

hypothesis of a residual estimation model in which 

the residual underwent a white noise process. The 

residuals in Model A underwent a white noise pro-

cess. In contrast, the residuals in model B did not 

experience white noise. Model A produced an excel-

lent model to use as an estimation model. Like the 

Breusch-Godfrey test and the Portmanteau test, the 

Bartlett’s test [34] is used to determine the best 

estimation model by knowing the residual normality 

of a model. The Bartlett’s test showed that model A 

produced a better model than the B model. The three 

residual tests indicated that model B is not a feasible 

estimation model. The residuals in model B were 

autocorrelated, did not experience the white noise 

process, and were not distributed normally. Model A 

performed better in all three residual tests, where the 

model A residuals were not autocorrelated, experienc-

ed white noise, and were distributed normally.  

 

Both estimation models show a significant influence 

by the government policy changes with a coefficient 

obtained by model A of 14.313 and model B of 9.544. 

Changes in government policy increased the number 

of motorcycles in terms of consumer behavior and 

sales behavior. The dummy variable that indicates 

the appearance of online motorcycle taxis was 

statistically significant and negative. In Table 1, 

the coefficients obtained for online motorcycle taxis 

are -7.312 for model A and -8.117 for model B. This 

may mean that since the advent of online motorcycle 

taxis in Indonesia, the number of motorcycles will 

increase each year, but the increase is not more than 

that before the emergence of online motorcycle taxis. 

This study shows that the income per capita in 

Indonesia significantly influenced the increasing 

number of motorcycles. The income per capita in 

Indonesia can affect the number of motorcycles 

because it affects the ability of a person to buy an item.

  

Discussion 
 

Based on the results of the analysis, it was deter-

mined that the government policy had a significant 

effect on increasing the number of motorcycles in 

Indonesia. Both models produced consistent findings, 

namely, that government policy changes in 2005 

significantly influenced the number of motorcycles in 

Indonesia. The change in government made it easier 

for people to own a motorcycle, especially those in the 

lower middle class. The ability to buy a motorcycle 

using a down payment of only 30% impacted those 

with a lower financial status. The two models indi-

cated an increase in the number of motorcycles from 

both sides, namely, from the consumer behavior side 

and sales behavior side. 

 

The results of both models also confirmed that the 

Indonesian GDP per capita positively affected the 

number of motorcycles in Indonesia. This finding is 

consistent with a study conducted by Sitio [21], which 

stated that income affects a positive direction in the 

number of motorcycles in Indonesia. The higher the 

revenue in a community is, the higher the purchasing 

power of the community. Therefore, income 

Table 1. Model Estimations  

Independent Variable 
Model A Model B 

Coefficient t-value Coefficient t-value 

Constant 3.566 1.597 3.556* 2.486 

Government policy [D]   14.313** 3.787     9.544*** 3.940 

Online motorcycle taxis [D]  -7.312* -2.165 -8.117** -3.751 

GDP per capita   0.004* 2.459     0.005*** 4.672 

R2 0.845 0.911 

Adj. R2 0.820 0.896 

RMSE 4.515 2.893 

MAE 3.170 2.234 

AIC 144.614 124.143 

BIC 150.291 129.821 

Breusch-Godfrey test for residual auto-correlation 

[LM test; df.; p-value] 

[1.127; 1; 0.289] [6.277; 1; 0.012] 

Portmanteau test for white noise of residuals 

[X2; df.; p-value] 

[1.183; 1; 0.277] [5.998; 1; 0.014] 

Bartlett’s test for white noise of residuals 

[Bartlett’s; p-value] 

[0.843; 0.477] [1.376; 0.045] 

[D] = dummy variables 1 if yes; 0 otherwise, 

* Significant at 10%, ** Significant at 5%, *** Significant at 1%  
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significantly affects the increase in the number of 

motorcycles, where the higher the income is, the 

higher the number of motorcycles in Indonesia. 
 

Another finding from the two models is the negative 

coefficient value for the variable appearance of online 

motorcycle taxis. It can be interpreted that the emer-

gence of online motorcycle taxis in Indonesia that 

occurred in 2015 did not increase the number of 

motorcycles in each thousand population. In other 

words, the rise in the number of motorcycles since the 

emergence of online motorcycle taxis was less than 

the increase before the advent of online motorcycle 

taxis. The results of this analysis are contrary to a 

study conducted by Wadud [8], in which the emer-

gence of online motorcycle taxis increased the number 

of motorcycles in Dhaka, Bangladesh. A possible 

reason is that the online motorcycle taxis removed the 

need to own a motorcycle. Within the removal and 

complementary perspectives [12,28], this finding 

extends the previous research on how online motor-

cycles replace private modes. It appeared that the 

services also influenced the intention of individuals to 

own a motorcycle. The emergence of online motorcycle 

taxis provides convenience for people who want high 

efficiency in terms of energy, time, and cost. Driving a 

motorcycle requires a set of skills and administrative 

permissions, whereas using an online motorcycle taxi 

service does not require special skills. From the per-

spective of vehicle maintenance and cost of opera-

tions, using an online motorcycle taxi eliminates the 

need to spend money and time each month to care for, 

pay installments, refuel, and pay for parking. A report 

by Zaenudin [35] indicated that using an online 

motorcycle taxi is cheaper than the cost of purchasing, 

maintaining, refueling, and parking for motorcycles. 

In the long run, if the quality of online motorcycle taxi 

services is maintained and the integration to high-

quality public transport services is increased, the 

number of motorcycle ownership might decrease 

while the number of the public transport users might 

increase. In addition, before partners are registered 

with online motorcycle taxis, they already have 

motorcycles for personal use or for conventional 

motorcycle taxis. This can also cause the emergence of 

online motorcycle taxis to not contribute to an 

increase in the number of motorcycles.  
 

The findings herein suggest that the best model that 
can be used as an estimation model is model A 
because it had a better goodness-of-fit and good 
residual test results. The statistical testing of model A 
resulted in small and near-zero RMSE, MAE, AIC, 
and BIC values, so this model is a suitable statistical 
test model. The model A residual tests resulted in a p-
value greater than α. In other words, the residual 
model A were not autocorrelated, experienced white 
noise, and had a normal distribution. A good model is 
a residual model with no autocorrelation that 
experiences white noise and is normally distributed. 

Model A obtained the predicate as a good estimation 
model in residual testing. 
 

On the other hand, the residual test results for model 
B indicated a p-value smaller than α. The model B 
residuals were autocorrelated, did not experience 

white noise, and were not normally distributed. 
Residuals with these characteristics are residuals 
from poor models to use as estimation models. The 
residual test results of model B make it an estimation 

model that does not match the observation data with 
a high error rate, although the goodness-of-fit for 
model B indicated that model B is a good model.  

 

Conclusion 
 

Due to the rapid use of online motorcycle taxis and 
increase in the number of drivers, this research 
investigated how ride-sharing services influenced the 
number of motorcycles. By gathering data from 
Indonesian organizations, this study increased the 
knowledge of motorcycle ownership in developing 
countries. The study found that an increase in the 
number of motorcycles in Indonesia was significantly 
influenced by changes in government policy. Since the 
enactment of the government policy stipulated in 
Bank Indonesia Regulation Number 7 in 2005, the 
number of motorcycles in every thousand population 
increased. The results also showed that per capita 
income significantly influenced the increase in the 
number of motorcycles. Furthermore, this study 
found that the emergence of online motorcycle taxis in 
Indonesia negatively influenced the number of motor-
cycles. This phenomenon is likely because online m-
otorcycle taxis offer passengers convenience, especial-
ly in major cities that often experience congestion. 
Online motorcycle taxis also offer private transport 
users to avoid vehicle maintenance and administra-
tion fees as well as parking fees. Therefore, the 
services could maximize the benefits for users while 
decreasing the desire to own a motorcycle.  
 

Along with the findings of this study, there are limi-

tations. In addition to the use of intervention 

variables in government policy changes and the 

emergence of online motorcycle taxis, other interven-

tion variables (i.e., daily activity and travel by 

individuals) need to be investigated in developing 

countries, such as Indonesia. Further studies that 

incorporate the dynamic of urban transport policies 

and economics may contribute to establishing a better 

model to predict the number of motorcycles in 

Indonesia. 
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