
Journal of the Eastern Asia Society for Transportation Studies, Vol.8, 2010 
 

 

ANALYSIS OF INSPECTION AND MAINTENANCE PROGRAM  
FOR IN-USE MOTORCYCLES EMISSIONS IN INDONESIA     

 
SUDARMANTO Budi Nugroho 
Assistant Professor  
Transportation Engineering Laboratory, 
Graduate School for International 
Development and Cooperation, 
Hiroshima University, 1-5-1 Kagamiyama, 
Higashi Hiroshima, 739-8529, Japan 
Phone and Fax: 81-82-424-6922; e-mail: 
sbntotok@hiroshima-u.ac.jp 
 

Akimasa FUJIWARA 
Professor 
Transportation Engineering Laboratory, 
Graduate School for International 
Development and Cooperation, 
Hiroshima University, 1-5-1 Kagamiyama, 
Higashi Hiroshima, 739-8529, Japan 
Phone and Fax: 81-82-424-6921; e-mail: 
afujiw@hiroshima-u.ac.jp 
 

Junyi ZHANG 
Associate Professor 
Transportation Engineering Laboratory, 
Graduate School for International 
Development and Cooperation, 
Hiroshima University, 1-5-1 Kagamiyama, 
Higashi Hiroshima, 739-8529, Japan 
Phone and Fax: 81-82-424-6919; e-mail: 
zjy@hiroshima-u.ac.jp 
 

 

 
 
Abstract: Motorcycle ownership and its usage increase dramatically especially in urban area of 
Indonesia due to rapid growth of economic development and lack of public transport 
infrastructure. Government of Indonesia and local government of several cities enacted 
Inspection and Maintenance program for in-use motorcycle to reduce motorcycle exhaust 
emissions. To analyze this policy, we apply bivariate probit model for the likelihood of CO and 
HC emission violations given a set of motorcycle characteristics which obtained from on-road 
measurement at Jakarta, Bandung and Surabaya in 2004. We found that maintenance quality and 
running kilometer per year play significant role in determining the probability of emission test. 
Then, GDP per capita and urban density influences personal motorcycle mobility per capita per 
year at city level data. By comparing estimation results among those cities, the probability of 
observed data at Bandung differed significantly compare to Jakarta’s samples. Empirical study 
confirms that high mobility at low population density is better than low mobility at high density 
of the city.  
 
Keywords: Bivariate Probit, Motorcycle, Indonesia 
 
1. INTRODUCTION 
 
In order to response decreasing air quality from transportation sector in urban areas, in 2003, 
government of Indonesia issued a type approval standard for new motorcycle which will be 
enacted totally in 2007. Simultaneously, government of Indonesia also revised the previous 



Journal of the Eastern Asia Society for Transportation Studies, Vol.8, 2010 
 

 

standard (1995’s standard) of the idle emission standard for in-use motorcycle in 2006. Some 
local governments took part into this program by implements emissions standard considering 
their local situations. For example, the local government of Jakarta issued a bylaw on air 
pollution controls from mobile sources, which took effect since February 2006. Bylaw stipulates 
that all private car owners must get their vehicles’ emission tested biennially (Simamora A.P, 
2006) and similar approach will also applied for motorcycle owners in the next near future. This 
policy is main part of popularly known as the inspection and maintenance (I/M) program. As an 
incentive, the bylaw states that the emissions certificate is required for extending the vehicle’s 
registration (BPLHD, 2005). In order to pass emissions test, vehicle emissions should be smaller 
than emissions standards set by a decree.   
  
Motorcycle emission control program aims to reduce emissions to a level necessary to maintain 
environmental quality at desired levels. To address emissions from mobile sources, an integrated 
approach is needed, because some of the measures can only be effective if they are enforced 
along with other measures. Tightening new motorcycle emission standards should be 
accompanied by concomitant tightening of in-use standards for those newer model vehicles. 
These standards form the basis for routine motorcycle emission inspection carried out as part of 
the inspection and maintenance (I/M) program.  
 
However, some scientist still ongoing debates and discusses on the effectiveness of I/M program 
to reduce the mobile emissions. Studies by Hubbard (1997), Wasburn et. al. (2001), and Bin 
(2003) have criticized I/M programs based on three points. First, it has been argued that I/M 
programs are an inefficient use of resources to achieve air quality objectives. It is also 
inconvenient to the vast majority of the driving population. Second, I/M program don’t the most 
effective way to identify gross polluting vehicles. Especially, idle-mode test, I/M test procedure 
does not account for the real world driving conditions such as acceleration and deceleration 
cycles. Thus vehicles passing the emissions test may still be gross polluters in the real world 
driving conditions. Third, the programs have mainly failed to provide drivers with incentives to 
minimize their vehicle emissions (Washburn et al., 2001). Additionally, many drivers tamper 
with engines and emissions control procedures in order to pass the emission test because of high 
costs of repair or maintenance costs of high emitting vehicles 
 
The maintenance is an important factor related to the engine and emission control devices. 
Motorcycle emission control systems begin to function improperly while the motorcycles are still 
being driven. Combustion-powered motorcycles naturally tend to deteriorate with age and usage. 
Thus, old motorcycles have become a major problem in many urban metropolitan areas. Also, 
minor malfunctions in the air/fuel or spark management system can increase emissions 
significantly. For all these problems, it is important to maintain a motorcycle regularly for 
detecting malfunctions giving rise to emissions (ADB, 2003). 
 
Implementation of in-use motorcycle emission standards and also motorcycle emission testing 
does not usually result in additional direct costs for governments. Usually, implementation costs 
transferred to motorcycle owners. In case of Jakarta, Surabaya and Bandung, the local 
government endorses the private motorcycle mechanic workshops to perform I/M program. The 
private motorcycle owner can do emission test and motorcycle maintenance in order to meet 
allowable standard. Considering motorcycle populations in Indonesia and their rapid growth rate 
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and its usage especially in urban areas, results of this study can be used as an initial review of 
environmental policy, urban city structure and motorcycle emissions.  
 
In this paper, we first attempt to analyze in-use motorcycle emissions based on the data collected 
by idle-mode emissions test measurements of sampled motorcycles drawn randomly at Jakarta 
(JKT), Surabaya (SBY) and Bandung (BDG), we can compare actual emission conditions of 
in-use motorcycle with Indonesian’s standards. The Bivariate Probit analysis is conducted for 
likelihood of carbon monoxide and hydrocarbon emission violations given a set of motorcycle 
characteristics. This methodology finds effects of characteristics such as engine size, motorcycle 
travelled kilometer per year and air-fuel ratio which assume represent maintenance quality of 
motorcycle on the likelihood of emissions test failure. Furthermore, we analyze the relationship 
between motorcycle mobility, motorcycle travelled kilometer per year and urban socio-economic 
aspect such as urban density and GDP per capita. We assume that difference probability to pass 
emission test of observed motorcycle have been influenced by personal mobility pattern which 
affected by urban city`s characteristics and situations.  
 
2. METHODOLOGY 
2.1 Idle Emission Measurement of in-use motorcycles 
 
Government of Indonesia has Indonesian National Standard (SNI) 09-3678-1995 which already 
revised to a newly SNI 19-7118.3.2005 to perform idle-emissions test. These Indonesian 
standards developed based on International Organization for Standardization (ISO) 3930/OIML 
R99-instrument for measuring vehicle exhaust emission 2000- and United Nation for Economic 
Commission for Europe (UN-ECE). At the preparation stage of idle-emission test, motorcycle 
exhaust pipe shouldn’t have any leakage, under normal temperature of engine and the ambient 
temperature in between 20oC-35oC. Idle conditions means the motorcycle engine working 
without any acceleration of fuel system, neutral transmission for manual and semi-automatic 
type of motorcycle, neutral transmission or parking position for automatic motorcycle and other 
motorcycle accessories which influence to engine rotation were shut down. Emissions 
concentration of Carbon Monoxide (%) and Hydrocarbon (ppm) were measured by a gas 
analyzer. 
 
As well, emissions level is also determined by the vehicle driving cycles. Many factors may 
influence on vehicle driving cycles. Driving cycles in urban areas differed significantly from 
rural areas (K.S Chen et al, 2003). Urban cycles has shorter travel distance, lower travel speed, 
more idle time, and lower acceleration/deceleration time than rural ones. Urban areas generally 
have more congested traffic, intersections and traffic signal than do rural areas. Accordingly, 
urban driving cycles generally consumes more fuel (approx. 30% more per km) than does rural 
driving but the emission levels in urban driving differ insignificantly from those in rural driving 
(K.S Chen et al, 2003).  
 
Road traffic in big cities in Indonesia is characterized with high congestion levels during day 
times. Thus, there is great number of vehicles operating at idle or stop-and-go driving conditions. 
It is known that vehicle exhaust emissions of NOx, CO, HC and particles are different at driving 
conditions, being the highest during acceleration (Pujadas, M et al., 2004). Nevertheless, we can 
assume that emission test results can be used to represent the real world conditions at sites 
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over-congested traffic that result in long idling times. A motor vehicle may have over 25% of its 
time spent in the idle mode (Tong et al, 1999). Equally, CO emissions detected at idle mode test 
can be used to represent intersections where CO hotspots occur depending on traffic volume and 
signal timing as that emission rate at idle mode is the same as for driving at 2.5 mph (Pujadas, M 
et al., 2004). 
 
2.2 Bivariate Probit model for in-use motorcycles exhausts emissions 

 
To examine the likelihood of CO and HC emission violations, we use bivariate probit regression. 
There are two types of motorcycles (2-stroke and 4-stroke) in Indonesia which mentioned in state 
Ministry of Environment Decree No 13 Year 1993 and already revised in 2006. The maximum 
allowable idle emissions limit value of CO is 4.5% volume for both 2-Stroke and 4-Stroke 
motorcycles. On the other hand, maximum HC value for 2-stroke and 4-stroke M/C are 3000 and 
2400 ppm. Other secondary data contain information on the various motorcycle characteristics of 
tested motorcycle, such as vehicle registration number, manufacturer, make and model as well as 
model year, engine size, odometer reading, air to fuel ratio (lambda), oil temperature and engine 
rotation per minute. In the model, emission test violation is defined as the effect of motorcycle 
characteristics such as model year, engine size capacity and running kilometer of motorcycle. 
Other dummy variable used in the analysis was determined by air-fuel mixture ratio. Using all 
independent variables, we propose a Bivariate binary Probit regression model of the emission 
test failure. Bivariate binary Probit regression model depends on simultaneous observation of 
two discrete binary observed-dependent variables, i.e., yi1 and yi2, that indicates the emissions test 
failures of CO and HC. Based on the observed dependent variables that take binary discrete 
values, underlying continuous dependent variables, zi1 and zi2, can be expressed as: 
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, yij = 1 if zij > 0, yij = 0 otherwise, j = {1, 2}  (1) 

 
where i denotes an observation; β and x stand for the vectors of parameters and the independent 
variables respectively; εi1 and εi2 are random variates distributed jointly as standard Bivariate 
Normal and a free correlation parameter, , i.e., BNV [0,0,1,1,]. Based on the equation given 
above, the log- likelihood function of the sample can be given as:  
 

  
i
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where Ф2 stands for the standard Bivariate Normal distribution; q is an indicator variable such 
that qim = 2yim-1, m = {1, 2}. Based on data collected by the on-road measurement at Jakarta, 
Surabaya and Bandung in 2004, the model is estimated by using LIMDEP Version 8.0 
econometric software (Greene 2002). 
  
Motorcycle age determined by using model year of motorcycle subtracted from 2005. 
Motorcycle running kilometer per year calculated by divide the actual odometer reading for each 
samples and motorcycle age. According to motorcycle running kilometer per year samples 
distribution, we classify all data into five groups. Based on the distribution of engine size, we 
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created five classes of the engine size capacity (Table 1). For dummy variable of maintenance 
quality, we use air-to-fuel ratio(AFR) measured from each samples and classified as very good, 
good, moderate, bad and very bad. It was classified based on the deviation of observed value if 
compare to the reference value (one). Finally, we grouped all data based on their sampling 
locations and use Jakarta’s data as the reference in order to make a comparison analysis among 
other cities.  

 
3. DATA 
 
Motorcycle (M/C) population in Indonesia is around 33 Millions (Sasono H, 2008) and total 
annual sales in 2008 is 6,215 million (Kuswaraharja, D, 2009). Three cities were selected as the 
onsite idle emission measurement spots (Figure 1). Jakarta is the capital city of Indonesia which 
has total administrative area 654.85 km2 and total population around 7.9 millions. Total 
motorcycle population is around 3.2 million or 60% of total vehicles population in 2006 (Siadari 
et. al, 2007). Bandung is the capital of west java province which has 167.67 km2 of 
administrative area and total populations around 1.5 millions. Total motorcycle population is 
344,660 units or 55.45% of all vehicles population in 2006. Surabaya is the second biggest city 
in Indonesia and also the capital city of East Java Province. Surabaya has 326.36 km2 of 
administrative area and around 2.7 millions of population. Motorcycle population in Surabaya is 
around 800 thousands units equal to 72.9% of total vehicles population.  Comparing among 
cities in Indonesia, the highest M/C ownership per 1000 persons found at Denpasar Bali around 
620 units per 1000 persons. The lowest found at Bandung around 137 M/C per 1000 persons 
(Figure 2). Motorcycle ownership per 1000 persons in Jakarta, and Surabaya are 412 and 298 
respectively.       
 

 
 

Figure 1 Study location 
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Figure 2. The relationship between motorcycle ownership and population density in Indonesia 
 
Total samples observed at three cities were 287 data sets. Due to a problem of some missing data 
of motorcycle characteristics only 275 data sets used in this study. About 113 (41.1%) samples 
were taken from Jakarta city, 87 samples (31,6%) from Bandung and 75 samples (27.3%) from 
Surabaya. First, all data pooled as a data set to exercise our proposed bivariate probit model. By 
applying same model, we compare the probability of emission test failure between samples taken 
at Jakarta and other cities. Descriptive statistics of the motorcycle used in this paper are 
presented in Table 1. The average air-to-fuel ratio is about 0.922. The engine size capacity of 
motorcycle concentrated in the range between 100 cc to 125 cc respectively (80%). 
 
Two dependent variables for regression analysis are relates to the motorcycle exhaust emissions 
measurements of CO and HC. The dependent variables indicate emissions test failures of a 
motorcycle, i.e., the motorcycle emissions exceeds the levels designated in the standards. Table 1 
show that only 80 motorcycles have both CO and HC emissions below our national standards; 
179 motorcycles have exhaust CO emissions level above the standard and 49 motorcycles have 
HC emissions higher than allowable limit. As shown in Figure 3, one can notice that running 
kilometer of motorcycle per year slightly affects on CO and HC emission test failure. In Figure 4, 
the relationship between engine size and exhausts (CO and HC) emissions test failure seems has 
a negative linear relationship. This figure indicates that emissions control devices begin to 
function properly for a big sized motorcycle engines. The actual effects of engine size on 
probability of emissions is consistent with previous analysis results of vehicle emissions (Bin, O, 
2003). Observed in this study, CO emission contributes dominantly on motorcycle exhaust 
emissions test failure at Jakarta, Bandung and Surabaya. 
 
4. MODEL ESTIMATIONS AND RESULTS DISCUSSION 
 
The Bivariate Probit regression analysis was conducted using independent variables of running 
kilometer per year of motorcycle, engine size, air-fuel ratio/lambda (λ), and sampling locations. 
In order to ascertain the influence of main factors (running kilometer per year, engine size, 
maintenance quality) and the additional factors (sampling locations) on motorcycle emissions 
(i.e., CO and HC), two alternative specifications are estimated to test for the significance of 
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inclusion of the factors. The first model Model 1 includes the motorcycle characteristics. By 
applied the model, we obtained the variables which determined significantly the emission test 
results and these variables differed for every sampling locations. Model 2 used to compare the 
probability of emission test failure among three cities. 

 
Table 1 Variable definition of Motorcycle, means and standard deviation of measured parameters  

 
Variable Definitions Total Emission Test Failure 

Name     Fail_Test Fail_CO Fail_HC 

  Samples (N) 275 195 179 49 

CO Carbon monoxide measured 
by the percent of total volume 
of emission gas 

5.708 
(3.086) 

7.110 
(2.474) 

7.662 
(1.693) 

5.941 
(3.829) 

HC Hydrocarbon measured by 
parts per million 

1680.176 
(2349.356)

1889.718 
(2020.941)

1726.386 
(1965.629) 

4564.163 
(2458.286)

ENGSCL Engine Size classification by cubic centimeter displacement 

  (1) Engine Size ≤ 100 cc 37.45% 77.67% 70.87% 23.30% 

  (2) 100< Engine Size ≤ 125 cc 42.55% 67.26% 61.95% 11.11% 

  (3) 125< Engine Size ≤150 cc 15.27% 78.57% 71.43% 28.57% 

  (4) 150 cc < Engine Size  4.73% 46.15% 46.15% 0.00% 

RKTYR Running Kilometer per year 

  (1)  RKTYR ≤ 2500 km/yr 26.91% 63.51% 54.05% 13.51% 
  (2) 2500< RKTYR ≤ 5000  32.00% 75.00% 70.45% 15.91% 
  (3) 5000< RKTYR ≤ 7500  18.18% 72.00% 66.00% 16.00% 
  (4) 7500< RKTYR ≤ 10000  13.45% 72.97% 67.57% 27.03% 

  (5) 10000< RKTYR   9.45% 73.08% 73.08% 26.92% 
I/M 
Quality 

Air to fuel ratio(Lambda) 0.922 
(0.173) 

0.876 
(0.159) 

0.842 
(0.090) 

0.961 
(0.264) 

Very 
Good 0.95≤ λ <1.05 14.18% 30.77% 28.21% 10.26% 
Good 0.9≤ λ <0.95 & 1.05≤ λ <1.1 21.09% 48.28% 43.10% 15.52% 
Moderate 0.85≤ λ <0.9 & 1.1≤ λ <1.15 18.55% 82.35% 78.43% 9.80% 
Bad 0.8≤ λ <0.85 & 1.15≤ λ <1.2 13.82% 86.84% 78.95% 18.42% 
Very bad  λ <0.8 & 1.2≤ λ  32.36% 89.89% 82.02% 26.97% 

Notes: in each cell, the first row indicates the mean and the second row (inside the brackets) indicates the standard 
deviations, calculated by the author.   
  
 
Table 2 shows the estimation results of analyses for both Model 1 and Model 2. Comparing the 
main factors estimation and all factor estimations, the disturbance correlation value is almost 
same. The log likelihood estimation results for model 2 is lower than model 1. The coefficients 
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of constant terms for CO are always negative. In the contrary, estimation coefficients are positive 
for HC. Running Kilometer per year always play significantly to determine emission test failure 
for both CO and HC at any estimation results. Maintenance quality also gives positive and 
significant in determining estimation results of CO. It was also significant for HC in the model 1 
but in the different way/negative and become insignificant for model 2. In contrast, engine size 
capacity became insignificant at all models for both CO and HC. Based on this result, we discuss 
more detail about maintenance quality and its impacts on motorcycles exhausts emission in the 
next paragraph.   

 
Table 2 Estimation results of model for exhaust emissions of motorcycle   

Variables Bivariate Probit Model  
  Model-1 Model-2 
  CO HC CO HC 
  Estimation t-score Estimation t-score Estimation t-score Estimation t-score
ENGSCL -0.058 0.72 0.092 0.821 -0.071 -0.429 0.077 0.655 
I/M Code 10.685 9.98 -1.079 -2.344 11.824 9.284 -0.741 -1.564 
RKTYR -0.0004 -1.609 -0.0005 -2.432 -0.0005 -1.918 -0.0006 -2.411 
City                 
a. Jakarta         - - - - 
b. Bandung         -0.568 -1.842 -0.410 -1.949 

c. Surabaya         0.273 0.821 0.257 0.981 
Constant -10.149 -10.083 2.064 3.816 -11.029 -9.682 1.895 3.311 
RHO 
(F_CO,F_HC) 0.446 0.413 
Samples Log 275 275 
Likelihood -206.485 -199.937 

 
The maintenance quality keep remain stable as one of significant factor at 1% level which 
influence to the CO and HC emission test failure. One key parameter very effective in the 
formation of CO and HC is the air-to-fuel ratio when the fuel is burned (Rubin, E.S., 2001). In 
this study, air–to-fuel ratio (lambda) is taken as the stoichiometric amount. When air–to-fuel 
ratio is less than 1, it is impossible to burn all fuel as there is insufficient air. In this case, CO and 
HC should be emitted as products of incomplete combustion. Generally, air–to-fuel ratio is 
subject to motorcycle maintenance conditions. Routine maintenance keeps air-to-fuel ratio near 
the stoichiometric amount, which automatically sustains the motorcycle emissions at the desired 
levels. Furthermore, we classify the air-to-fuel ratio which measured from vehicles into the 
following index: very good (0.95≤ λ <1.05), good (0.9≤ λ <0.95 & 1.05≤ λ <1.1), moderate 
(0.85≤ λ <0.9 & 1.1≤ λ <1.15), bad (0.8≤ λ <0.85 & 1.15≤ λ <1.2) and very bad (λ <0.8 & 1.2≤ 
λ). We can observe linear relationship between maintenance quality and motorcycles emission 
level of CO (Figure 5). Carbon monoxide (CO) and Hydrocarbon (HC) emission level will 
increase as function of decreasing motorcycles maintenance quality which represent as value of 
air-to-fuel ratio/lambda (λ). In case of urban air quality management, the maintenance of vehicle 
is the owner responsibility. In the next future research, it should be observed carefully on the 
relationship between maintenance quality and motorcycle owner’s attributes. 
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Figure 5 Vehicle Emission Level based on Maintenance Quality 
  
Motorcycle mobility per year (VKT per year) also play significant role in determining 
probability of emission test failure. As shown at figure 6, we found linear relationship between 
M/C running kilometer per year and emission level both CO and HC. Motorcycle running 
kilometer per year decrease gradually based on their vehicle age (Figure 7). As private motorized 
mobility is based on vehicle kilometer travelled, which in turn is a surrogate for urban transport 
emission, it is directly linked to urban structure (Cameron et. al, 2003). It was found in three 
cities that average motorcycle mobility per year increase gradually based on GDP per capita 
(Figure 8). Observed from samples of the age group less than 3 years, the average running 
kilometer per year of motorcycle in Jakarta city is smallest than other two cities. Urban density 
represents the physical barrier for motorcycle movement. Lowest mobility per capita per year of 
motorcycle caused by high urban density found in Bandung (Figure 9).  
 

 
 

Figure 6 Average Emission Level based on Running Kilometer per year 
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Figure 7 Motorcycle running kilometer and vehicle age 

 

 
Figure 8 GDP per capita and Running Kilometer per year 

 

 
Figure 9 Urban Density and Running Kilometer per year 
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Based on empirical study, we have two combinations of personal mobility and urban indicators 
which are lower mobility due to high urban density in Bandung and higher mobility supported by 
lower density in Jakarta. To measure these combinations and its impacts on emission test 
performance, we modify our previous bivariate probit model to incorporate sampling locations 
(Model 2). To do so, we use Jakarta’s data as the reference and compare the probability of 
emission test results with other two cities. We found negative values and differ significantly for 
Bandung’s data compare to Jakarta’s (Table 2). It means the probability to pass emission test of 
motorcycle in Bandung lower than Jakarta’s motorcycles. Focusing on Surabaya, we found 
insignificantly differ with Jakarta’s data. Due to the limitation of data sources, we only could 
preliminary conclude the effects or urban indicators on emission test failure at city level data. It 
is necessary to observe more detail at the individual level of income and housing location and 
daily trip by motorcycle in the next future research. It is also important to add the number of 
samples and number of city and so it will increase number of data and also give more evidence 
on the conclusion of estimation results.     
 
5. CONCLUSIONS AND FUTURE RESEACH ISSUES 
 
In this study, bivariate probit regression model applied to examine the probability emission test 
failure of motorcycle as part of inspection and maintenance program at three big cities in 
Indonesia which are Jakarta, Surabaya and Bandung. We successfully identified the 
characteristic of motorcycle that significantly associated with emission test failure of Carbon 
Monoxide and Hydrocarbon. As a preliminary assessment of the inspection and maintenance 
program for in-use motorcycles in Indonesia, this study indicates that motorcycles running 
kilometer per year and air-to-fuel ratio play a significant role in determining I/M test results. 
Engine size capacity is insignificant in the determining the CO and HC emission test failure of 
motorcycle. In terms of citizen responsibility or their urban lifestyle toward low carbon society, 
motorcycle owners should be fully responsible to do regular and routine maintenance and repair 
in order to reduce their motorcycle emissions.  
 
GDP per capita and urban density has relationships with average motorcycle running kilometer 
per year as observed at three cities. Increasing GDP per capita in a city will increase individual 
mobility per year by motorcycle. On the other hand, increasing the urban density slightly reduce 
the mobility of motorcycle. Related to urban situations, the probability of motorcycles pass the 
emission test of motorcycles with high mobility in a low density is better than low mobility in 
high density of the city. Empirical study shows that the probability of motorcycles at Bandung 
city to pass emission test is significantly lower than Jakarta’s data. In order to perform 
cross-sectional analysis of Inspection and Maintenance program among cities, we should 
consider other parameter represents urban city indicators which may affects on emissions 
performance. It is difficult to observe based on motorcycle characteristics, and so, it is necessary 
to observe income, residential location and motorcycle’s trip characteristics at the individual 
level of households.    
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