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Abstract 
 
This paper analyzes the cost structure of urban bus operations in Yangon, Myanmar. 
The data regarding the revenues and costs of local bus operators are collected during 
the interviews with the bus companies, the bus control committees and individual bus 
owners. The operating cost includes the fuel cost, labor cost, maintenance cost, office 
cost and others. Then, the operating cost functions are estimated from the statistical 
approach. The results show that the marginal cost with respect to vehicle-km in the 
city-bus individual operators is much higher than in the truck-bus individual 
operators; that the city-bus individual operators have higher marginal cost with 
respect to vehicle-km than the truck-bus individual operators; and that the marginal 
cost with respect to number of vehicle for the city-bus individual operators is five-
time higher than that for the truck-bus individual operators.  
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Introduction 
 
Yangon is the country’s largest city and the most important commercial center. As of 
2007, Yangon City has about 4.1 million people in the area of 598.76 km2 (United 
Nations, 2007). It grew rapidly both in terms of urban population and its physical 
scale. The City’s population has been increasing at 15.1 % of the annual growth rate 
(United Nations, 2007). The city grew over the years radiating out to the outer city 
areas and suburbs along the main roads. The east west expansion of the City was 
constrained by the Hlaing River and the Pazundaung River. Government iniatives to 
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decentralize development started with the old suburbs of Okalapa (North and South) 
and Tharketa and more recently the development of New Towns in Dagon Myothit 
area, Shwepyithar and HlaingTharyar (Institute Sultan Iskandar and Malaysian 
Indisutry Government Group for High Technology, 2005). As the City grew, the 
travel demand, particularly the commuters also have also been growing rapidly. 

There are mainly four types of transportation modes available in Yangon: 
private car, rail, taxi and bus. According to Zhang et al. (2008), the modal shares of 
private car, rail, taxi and bus are 3 %, 84 %, 6 % and 5 % respectively as of 2003. 
The vast majority of urban transportation relies on the bus transportation in Yangon. 
This is because of the difficulties of the car ownership, the low quality of rail service, 
and the regulation of motorbike and para-transit service in the central business 
district. Nevertheless, the urban bus transportation has a number of problems. Kato et 
al. (2010) point out the poor bus vehicles, inadequate bus network, unsatisfactory 
provision of service information, lack of financial support system and deficiencies in 
bus regulation system. These problems cause the traffic congestion on the main roads, 
the low traffic safety, the low quality of bus service, the high bus operation cost and 
the poor accessibility of the low-demand areas in Yangon.  

This paper focuses on the cost structure of bus operators in Yangon. To the 
best of the authors’ knowledge, this is the first attempt to analyze the cost structure 
of urban bus operations in Myanmar. Our research question is “how much does the 
operating cost vary among the different types of bus operators in Yangon?” As Kato 
et al. (2010) shows, the vast majority of bus service is operated by a number of 
small-scale individual bus owners in Yangon. This may lead to the high operating 
cost of bus service because the economies of scale do not work in the small-scale 
operators. This paper collects the empirical data of various cost factors during the 
interviews with the bus operators in Yangon and analyzes them by estimating the 
cost functions. Then, the cost functions are compared among different types of bus 
organizations. In our research, we survey the urban bus transportation in Yangon in 
the cooperation with the Government of Myanmar. Our research is a part of the study 
formulated in the Urban Public Transport Policy Framework (Kuranami et al., 2007). 
We interview the bus-industry regulators, the bus control committees, individual bus 
owners, and bus workers to collect the data. The local interview surveys were made 
during September 15 to 23, 2008 and during November 9 to 21, 2008.  

This paper is organized as follows. The next section shortly summarizes the 
bus operation system in Yangon. Then, Section 3 reports the revenues and costs of 
bus operators on the basis of interview results. Section 4 presents the statistical 
analysis of cost functions of bus operations in Yangon. Finally, the achievements are 
summarized and the further research topics are shown in the final section. 
 
Bus Operation in Yangon 
 
Main actors of urban bus service market in Yangon. There are the two types of 
local bus services in Yangon: the bus service given by bus companies and the bus 
service controlled by the bus control committees (BCCs). The bus companies are the 
large-scale private bus operators who own the bus vehicles, hire the 
drivers/conductors and operate the urban bus service in Yangon. The two bus 
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companies are now supplying the bus service in Yangon: the Golden City Link Co. 
(GCL) and the Union of Myanmar Economic Holdings Limited (UMEHL). The 
BCCs are the non-profit organizations which control the small-scale individual bus 
owners. The individual bus owners own the bus vehicles and lease the bus vehicles to 
the drivers and conductors. The individual bus owners must belong to one of the 
BCCs. There are a number of individual bus owners in Yangon. The bus operation 
and the fare are permitted by the Yangon Division Peace and Development Council. 
No subsidy program for the bus operation is given by the Government. No strategic 
urban transportation plan has been made officially so far. 
 
Types of bus vehicles in Yangon. According to our observations and interviews with 
the local people, the local buses can be categorized into the following six types from 
the viewpoints of their function, design and capacity: city bus (air-conditioned); city 
bus (non-air-conditioned); mini bus; Dyna/Canter; Hilux; and other. Dyna/Canter 
and Hilux are the trucks which are redesigned into the passenger-use by adding the 
roofs and seats on the body. They are widely called the “truck bus” by local people in 
Yangon. The majority of buses in operation are the truck buses. Note that the air-
conditioned bus accepts only seated passengers. The bus vehicles operated by the 
two bus companies are the “city bus” only. The UMEHL owns both the air-
conditioned city buses and the ordinary city buses while the GCL owns only the city 
buses. The vehicles controlled by the BCCs are mainly the small-scale bus vehicles, 
including the Mini bus, Dyna/Canter, and Hilux. 
 
Revenues and Costs of Bus Operators in Yangon 
 
Revenue and cost of BCCs. Table 1 shows the commission fee and cost which are 
collected in the interviews with BCCs. The main resources of BCCs are the 
commission fee collected from the individual bus operators. BCCs usually determine 
the commission fee by considering the fare revenue of individual bus operators. It 
accounts some 2 percent of the total fare revenue of each individual operator. BCCs 
pay simply the rent of their office and the salary of officers. The rent of office, 
including some types of costs such as the document cost, seems to be constant per 
month. The salary of officers is also almost constant per month. 
 
Revenue and Cost of Individual Bus Owners. Table 2 shows the daily fare revenue 
and the average fare revenue per vehicle which are collected in the interviews with 
the individual bus owners. The individual bus owners earn only from their fare 
revenue. It shows that the daily fare revenue varies among the individual bus owners. 
There are the two reasons. The first is because the difference in the capacity of bus 
vehicle causes the difference in the number of passengers. The second is that the 
potential demand varies among different bus routes. It should be noted that the 
interviewees do not have any incentive to report the correct revenues to us. As they 
are required to pay the commission fee on the basis of total revenue, they have the  
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Commission fee
Rent of offices Salary of officers Other cost

Western District BCC 2% of total revenue of
individual operators

5,000,000 12,000,000 No

Northern District
BCC

65 Kyats per vehicle per
day

70,000 1,000,000 ++ 70,000
(document cost)

Eastern District BCC Different commission fees
in different routes

150,000 1,000,000 No

Than Myan Thu BCC Fixed commission fee per
operation cycle

650,000 3,700,000 No

Ma Tha Ta BCC 2% of total revenue of
individual operators

2,000,000 48,000,000 No

Cost (Kyats per month)Bus Control
Committee

Table 1 Commission fee and cost of bus control committees 

Fare revenue Fuel cost Wage Maintenance cost Other cost

Kyats/vehicle/day Kyats/vehicle/day Kyats/worker/day Kyats/vehicle/mont
h

Kyats/month

1 Northern 2 (Dyna) N/A N/A N/A N/A N/A

2 Northern 4 (Dyna)
+3 (Canter)

N/A N/A N/A N/A N/A

3 Northern 1 (Dyna) N/A N/A N/A N/A N/A

4 Eastern* 1 (Dyna) 45,000 10,000 35% of revenue N/A N/A

5 Eastern* 1 (Canter) 35,000 10,000 25% of revenue N/A N/A

6 Than Myan
Thu*

2 (Dyna) 30,000 10,000 25% of revenue 100,000 No

7 Than Myan
Thu*

1 (City bus) 40,000 18,000 35% of revenue 500,000 No

8 Than Myan
Thu*

1 (Dyna) 30,000 10,000 25% of revenue 300,000 No

9 Than Myan
Thu*

2 (City bus) 40,000 18,000 40,000 ++ N/A No

10 Than Myan
Thu*

4 (Dyna) 30,000 8,000-10,000 30,000 ++ N/A No

11 Western 4 (Dyna) 40,000-50,000 11,000 27% of revenue 350,000 Helper:150,000

12 Western 1 (Mini bus) 40,000 8,000 20% of revenue 10,000-100,000 No

13 Ma Tha Ta 20 (City bus) 100,000-140,000 27,000 30% of revenue 550, 000 +
Mechanics:300,00
0

Lunch cost:
4,000/worker;
Penalty:
25,000/vehicle

14 Ma Tha Ta 3 (Mini bus) 80,000-90,000 17,000 25% of revenue 350,000-450,000 Lunch cost:
4,000/worker

15 Ma Tha Ta 1 (Hilux) 50,000-55,000 9,000 22% of revenue 200,000-250,000 Lunch cost:
4,000/worker

Number of
owned vehicles
by type

Bus control
committee

No

Table 2 Fare revenue and cost of interviewed individual bus owners 

Note: * means that the interview was conducted in accompanying with the 
officers of BCC. 
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incentive to report lower revenue than the real revenue. Particularly, we should 
carefully look at the data collected during the interviews where the officers of BCCs 
accompanied with the individual bus owners.  

The individual bus owners should pay the most of costs that is needed for the 
bus operation. They include the fuel cost, the wage of bus workers, maintenance cost, 
commission fee to BCC and other cost. First, the daily fuel cost per vehicle ranges 
from 30,000 to 55,000 in truck bus while it ranges from 40,000 to 140,000 in city bus. 
Second, many of individual bus owners apply the achievement-based salary system 
to pay the wage to drivers/conductors. The achievement rate ranges from 20 % to 
35 % of total fare revenue. Third, the maintenance cost also varies among the 
operators. The maintenance cost of city bus seems higher than that of truck bus. It is 
noteworthy to point out that few individual bus owners hire their own mechanical 
engineers to maintain the bus vehicles. Exceptionally the bus operator No.13 hires 
the mechanical engineers. This is probably because this operator owns considerable 
number of city buses. Other operators do not have the mechanical staffs. This means 
that the quality of vehicle maintenance is quite low in these operators. They should 
hire the mechanical engineer temporally if the bus vehicle should be repaired. Finally, 
the individual operators often pay the lunch cost of drivers/conductors additionally. 
This reflects the local custom of labor market in Myanmar.  

The bus owners must pay the registration fee every year to keep the operation 
license B. The annual registration fee amounts to 350,000 Kyats. 
 
Revenue and Cost of Bus Companies. Table 3 shows the fare revenue and cost 
which are collected in the interviews with the two private bus companies. The GCL 
earns some 3,300,000 Kyats per route per day while the UMEHL earns 834,750 
Kyats per route per day. This means that the GCL operates the route with larger 
passenger demand than the UMEHL. The daily fuel costs are 6,700,000 Kyats in the 
GCL and 7,595,952 Kyats in the  UMEHL. The daily fuel cost is 23,000 Kyats per 

Table 3 Fare revenue and cost of bus companies 

Note: The salary of office workers/mechanics in Union of Myanmar Economic 
Holdings includes the office cost. 

Companies Golden City Link Union of Myanmar Economic Holdings
Route1: 3,564,000
Route2: 3,069,000

Fuel cost Kyats/day 6,700,000 7,595,952
Salary of
drivers/conductors

Kyats/worke
r/day

150,000 + incentives Non-airconditioned:100,000(Driver); 40,000
(Conductor)

Salary of office
workers/mechanics

Kyats/month 16,000,000 18,000,000*

Maintenance cost Kyats/month 35,000,000 50,000,000
Office cost Kyats/month 17,500,000 N/A*
Other cost 0 1,000,000 (Sundry expenses)
Number of
drivers/conductors

180 1768

Average fuel cost Kyats/vehicl
e/day

23,000 Air-conditioned bus: 28,860
Non-airconditioned bus: 23,088

Fare revenue 16,695,000 (in 20 routes)Kyats/day
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vehicle in the GCL while the daily fuel cost of air-conditioned bus is 28,860 Kyats 
and that of non-air-conditioned bus is 23,088 Kyats per vehicle. The difference of 
fuel cost between the air-conditioned and non-air-conditioned buses is because the 
air-conditioned city bus needs 10 compressed natural gas (CNG) tanks per day while 
the ordinary city bus needs 8 CNG tanks per day. Note that the price of a unit CNG 
tank is 2,886 Kyats. The constant salary system is applied to the wage of drivers and 
conductors in both companies. In addition to the constant salary, 6 percent of fare 
revenue is kicked back to drivers in the GCL. The UMEHL also gives the 
achievement-based additional salary, but the details are not available. Note that the 
definitions of the salary of office worker/mechanics, maintenance cost, and the office 
cost in the GCL are different from those in the UMEHL.  
 
Cost of Bus Vehicles. Table 4 shows the capacity and the price of bus vehicle by its 
type. This shows that the price of bus vehicles is roughly in proportion to their size. 
Note that the individual bus operators must pay the import tax to purchase a new bus 
vehicle. For example, the import tax of city bus is 750,000 Kyats per vehicle. This is 
nearly equal to 15% of the price of bus vehicle. 
 
Estimation of Cost Functions of Bus Operators 
 
This section analyzes the cost structures of bus operators by estimating the cost 
functions. In general, there are the three approaches to empirically measuring cost 
functions: accounting approach, engineering approach and statistical approach (Small 
and Verhoef, 2007). We will apply the statistical approach to the empirical cost 
analysis in Yangon, Myanmar. The statistical cost studies pool information from 
various transportation agencies and/or time periods and use statistical inference to 
estimate the parameters of cost functions. There have been a number of researches 
using this approach. For example, Viton (1981) estimates a short-run cost function 
on a 1975 cross-section of 54 US city bus systems, using vehicle-miles as output. 
Button and O’Donnel (1985) estimates the cost function using 55 UK bus agencies 
and passenger revenues as output. Both of them use “translog” functions to estimate 
the short-run cost functions. Although the translog functions can relax the 
assumption of linearity in cost functions, it may be difficult for our analysis to apply 
them because of the lack of data. Thus, we assume the linear cost functions. The bus 
operators are categorized into the following three types; bus company; city-bus-

Vehicle type Capacity (Passegers) Price (Million Kyats)
City bus (air-conditioned) 50 20 ++

CIty bus (non-air-conditioned) 45 - 52 20 - 33
Mini bus 30 15 - 22
Dyna/Canter 25 - 35 13 - 22

Hilux 12 - 20 12 - 20
Other type 25 - 35 12 - 15

Table 4 Capacity and price of bus vehicle by its type 
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owned individual bus operators; and truck-bus-owned individual bus operators. This 
is because we expect that the differences in operating style among the three operators 
cause the differences in cost structure among them. The cost structures are compared 
among the three types of operators. 
 
Formulation of Cost Function. In general, the cost function measures the minimum 
cost of producing a given level of output for some fixed factor prices (Varian, 1992) 
in a short run. It summarizes information about the technological choices available to 
the firms.  

Suppose ),( kk YC w  be the short-run cost function of firm type k , where w  is 
a vector of given factor prices and kY  is the output of firm type k . It corresponds to 
the solution of 

∑
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where ( )kkf x  means the production function of firm type k ; kx  is a vector of input 
factors; and k

Ix  is a vector of the fixed factors. The solution for each input k
ix  is a 
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input. Then the cost function is: 
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In the context of Yangon’s bus industry, the total vehicle kilometers of type 
k  is regarded as the output kY . k  means the organizational type including the bus 
company; city-bus-owned individual bus operators; or truck-bus-owned individual 
bus operators. We assume that the short-run variable input factors of bus operation 
consist of the fuel and the labor force while the short-run fixed factors consist of the 
vehicles and others. Then, the short-term cost function appears: 
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where fw  is the price of fuel, lw  is the wage of labor force, vw  is the unit cost 
relating to rolling vehicles, 0w  is the price of composite other input factors, k

fx  is the 
input of fuel, lx  is the input of labor force, k

vx  is the input of vehicles and k
ox  is the 

input of composite other factors. Note that we assume that the other factor k
ox  is the 

fixed initial cost, which is the constant for any operator of type k . 
It is assumed that the output is in proportion to the inputs including fuel 

consumption and to the labor. Additionally, we assume that the fuel will substitute 
perfectly to the labor. Then we assume the Leontief technology for the short-term 
bus operation as 
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Finally, the cost function of bus type k  can be rewritten as 
k
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k
Y βββ ,,  are the unknown parameters. 
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Empirical Estimation of Cost Functions 
 
The cost data collected in the local survey with the bus operators is used for the 
empirical estimation of the cost functions. As shown earlier, we estimate the cost 
functions of the three types of bus organizations: the bus company, the city-bus-
owned individual bus operator and the truck-bus-owned individual operators  

Table 5 shows the results of the regression analysis for the three cost 
functions. The dependent variable is the daily operating cost.  Note that we use only 
the two variables in the bus-company’s cost function: vehicle-km and constant as 
there are only two bus companies. For the estimation, we additionally assume that 
the fixed cost is zero in individual bus operators. This is because the interviews with 
the individual bus operators unveiled that they regard the initial cost as the sunk cost 
in the short-run1. The adjusted R2 is very high in these models. Figure 1 shows the 

                                                 
1 Although we attempted to introduce the fixed cost into the cost functions of the city-bus individual 
operators and truck-bus individual operators, the parameters corresponding to the fixed cost are 
estimated to be negative. 

Table 5 Estimation results of cost functions

Note: () means the t-statistic of corresponding variables

Figure 1 Observed cost vs. estimated cost in city-bus individual operators 
(left ) and truck-bus individual operators (right) 
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Bus type Bus company City-bus individual operators Truck-bus individual operators

Vehicle km 47.483 (-) 165.61 (1.68) 136.39 (2.56)

Number of
vehicles

35335.07 (1.67) 7478.87 (0.59)

Constant 3504400 (-)

Number of
observations 2 8 12

Adjusted R2 1.00 0.79 0.82
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relationships of the observed data versus the estimated data for city-bus and truck-
bus individual operators respectively. These also show the fitness of the model is 
quite good. 

First, the marginal cost with respect to vehicle-km in the city-bus individual 
operators is much higher than in the truck-bus individual operators. This is mainly 
because the performance of vehicles is higher in bus companies than in individual 
operators. The bus companies own the higher-quality bus vehicles which can run at a 
lower fuel consumption rate than the individual operators. Besides, the bus 
companies hire the technical staffs for maintenance while the individual operators do 
not. This difference impacts on not only the fuel efficiency but also the probability of 
engine troubles during the service.  

Second, the city-bus individual operators have higher marginal cost with 
respect to vehicle-km than the truck-bus individual operators. This is probably 
because the fuel consumed by the city bus is higher than the fuel consumed by the 
truck bus. This reflects the difference of vehicle size or weight between the city bus 
and the truck bus.  

Third, the marginal cost with respect to number of vehicle for the city-bus 
individual operators is five-time higher than that for the truck-bus individual 
operators. This is probably because the cost of parking facilities for city bus is more 
expensive than the cost of parking facilities for truck bus. 
 
Conclusions 
 
This paper analyzed the cost structure of urban bus operations in Yangon, Myanmar. 
The data regarding the revenues and costs of local bus operators were collected 
during the interviews with the bus companies, the bus control committees and 
individual bus owners. The operating cost includes the fuel cost, labor cost, 
maintenance cost, office cost and others. Then, the operating cost functions are 
estimated from the statistical approach. The results show that the marginal cost with 
respect to vehicle-km in the city-bus individual operators is much higher than in the 
truck-bus individual operators; that the city-bus individual operators have higher 
marginal cost with respect to vehicle-km than the truck-bus individual operators; and 
that the marginal cost with respect to number of vehicle for the city-bus individual 
operators is five-time higher than that for the truck-bus individual operators. 
 Several research issues are noteworthy. This is the first attempt to collect the 
cost data of local bus operators in Yangon. However, the collected data do not cover 
many of the individual bus owners. To estimate the cost functions with more 
sophisticated method, more data are required. The quality of cost data should also be 
improved. If the accounting book or information of bus operators is available, the 
accuracy of the data becomes higher. It should be noted that the financial data is not 
well prepared by many individual bus owners. 
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