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OUTLINE OF THE STUDY 
 
1. INTRODUCTION 
 
The population and socioeconomic activities of Phnom Penh, the capital of the Kingdom of Cambodia 
has been growing rapidly in recent years and is expected to continue to grow in the future. In parallel 
to the growth of population and socioeconomic activities, the number of vehicles and the traffic 
volume are increasing at substantial rate.  
 
With increase in the number of vehicles and the traffic volume, various problems of transport have 
become the major social issues. In lieu of this situation, the Government of the Kingdom of Cambodia 
requested the Government of Japan a technical cooperation to formulate a transport master plan of the 
metropolitan area. In response to the request of the Government of the Kingdom of Cambodia, the 
Government of Japan has decided to conduct “the Study on the Transport Master Plan of the Phnom 
Penh Metropolitan Area” (hereinafter referred to as “the Study”) and entrusted the Study to Japan 
International Cooperation Agency (JICA). 
 
2. SOCIOECONOIC PROFILE 
 
The Study Area consists of the Municipality of Phnom Penh (MPP) and some parts of Kandal 
Province adjacent to Phnom Penh covering approximately 439 km2. Population of the Study area is 
estimated at 1.15 million in year 2000, consisting of 591,000 in the urbanized area and 561,000 in the 
suburban area. The population is expected to increase to 1.82 million in year 2015.  
 
MPP is planning to control the population growth in the urbanized area by regulating the building 
heights. On the other hand, MPP is planning to develop the western suburban area. The developments 
planed in this area include Export Processing Zone (EPZ), industrial areas and residential areas. With 
this regulation, population in the urbanized area is expected to increase to only 750,000 in 2015 while 
that in the suburban area is expected to increase to 1,070,000. 
 
3. PRESENT TRANSPORT ISSUES 
 
Present transport issues are as follows. 
 
Public Transport 
 
Motodop (motorcycle taxi) is the predominant mode of public transport helped by its relatively low 
fare and convenience. However the motodop is dangerous and uncomfortable for the passengers. In 
addition, the motodop is inefficient as a public transport, in particular compared with bus. There are 
only inter-city bus services in the Study Area. Intra-city bus were once operated by a Malaysian bus 
company but halted shortly after the commencement due to several reasons, including insufficient 
demand and unfavorable operation environment caused by large volume of motorcycle traffic 
hindering smooth operation of bus. 
 
Traffic Control 
 
Issues in the field of traffic control ranges wide variety as summarized below. 
 
(i)  Undisciplined behavior of both motorists and pedestrians 
(ii)  Uncontrolled parking on streets and on sidewalk 
(iii)  Out-dated and inefficient function and insufficient number of the existing traffic signals 
(iv) Mixed traffic composed of high-speed vehicles, such as passenger cars, and slow-speed 

vehicles such as cyclos (three-wheeled bicycle taxi). 
(v) Disorderly traffic flow at intersections 
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Road Network 
 
The road network in the Study Area is divided into two according to the deference of the 
characteristics; urban road network and suburban road network. The issues of the two road networks 
are as follows. 
 
Urban Road Network 
 
(i)  The network itself is well developed, however the pavement conditions are very poor, in 

particular with regard to collector and local streets. 
(ii)  Because of poor pavement conditions of collector and local streets, vehicles tend to detour to 

arterial streets, causing traffic congestion. 
(iii)  Some sections are frequently inundated and become impassable to vehicles during rainy 

season. 
 
Suburban Road Network 
 
(i)  Majority Municipal roads and Districts/Commune roads are in very poor conditions with 

insufficient width, unpaved rough surface, and disconnected at many locations. 
(ii)  Bridges on these roads are severely deteriorated and impassable even for passenger cars and 

small trucks. 
(iii)  There are some missing links even on the arterial roads such as Outer Ring Road. 
(iv) Due to the facts described above, the suburban road network is not properly functioning 

causing traffic congestion on arterial roads and lack of proper transport services to many 
remote villages. 

 
Because of the problems listed above, both the urban and suburban road network is not only imposing 
the inconvenience to the citizens in their daily activities but also expected to be unable to support 
sound development of the metropolitan area.  
 
Legislation, Financing and Institution 
 
Legislation 
Transport legislation system has problems, in particular, in the practice. These practical problems 
include inefficient and ineffective vehicle registration system and driver license system. Present 
vehicle registration system cannot provide reliable basic data, such as number of registered vehicles, 
needed for formulation of transport policies/measures. Present driver license system has no record of 
traffic violations. It does not require renewal. Due to these problems, the present driver license system 
cannot provide basic data for traffic safety planning. 
 
Financing 
Present financial source of the Royal Government of Cambodia substantially rely on the foreign 
assistance from multilateral and bilateral donors. Insufficiency in fund is one of the main causes for 
the needed projects not being implemented. 
 
Foreign investment is expected to play important role in the improvement of transport facilities 
including bus services and roads. However, the present climate for foreign investment is very 
vulnerable. To promote foreign investment, laws and regulations need to be established. 
 
Institution 
 
The Department of Public Works and Transport (DPWT) of MPP is the main institution responsible for 
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planning, administration and implementation of transport policy and measures in Phnom Penh. DPWT 
has several problems including unclear job description, or goal, for divisions and sections, 
insufficiency in professional skills of the staff and budget allocation insufficient for fulfilling the 
duties. 
 
4. TRAFFIC DEMAND 
 
Based on the data obtained through various traffic surveys, traffic demand was estimated for the 
present and for the target years. The traffic surveys conducted in the Study include person trip survey, 
cordon line survey, screen line survey, roadside traffic count and interviews to passengers, owners and 
drivers of para-transits. 
 
JICA STRADA, a computer program specifically developed by JICA for traffic assignment was used 
in the traffic demand analysis. OD data were expanded using the data on growth in economy and 
population. Demand for public transport, used in estimating modal share, was determined based on the 
data obtained through opinion survey conducted in the person trip survey and verified by using the 
data obtained through the Public Experiment. 
 
The results of the analysis show that there will be severe traffic congestion mainly on the sections of 
National Roads immediately outside of the urbanized area in the target year of 2015, if no measures 
will be implemented (Do Nothing Case). In Do Nothing Case, there will be also severe traffic 
congestion in some sections on the urban streets. 
 
Contrarily, with implementation of the Master Plan projects (With Master Plan Case), traffic 
congestion is expected to remain within acceptable level both in the urbanized area and suburban area 
in year 2015. 
 
5. MASTER PLAN FORMULATION 
 
Strategies 
 
In view of the present transport issues described above and the future problems anticipated based no 
the result of the traffic demand forecast described above, the strategies of the Transport Mater Plan 
was established as follows. 
 
Strategy 1: Establishment of Transport Network in Accordance with the Land Use Development Plan 
Strategy 2: Provision of Efficient, Comfortable and Safe Transport System 
Strategy 3: Improvement of Urban Traffic Environment 
Strategy 4: Introduction of Modern Public Transport System 
Strategy 5: Establishment of Traffic Operation 
 
Alternatives 
Four alternatives were established as follows. 
 
Alternative 1: Present Pattern (Continuation of present pattern) 

In this alternative, traffic pattern in the future is assumed to be same to that of the present, 
except the change due to the growth in income level and/or variation in the choice by the 
individuals. 

 
Alternative 2: Vehicle Priority Policy (Encourage 4-wheel vehicles) 

This alternative assumes encouraging usage of 4-wheel vehicles (passenger cars) through 
such measures as acceleration of road improvement and introduction of vehicle tax system in 
favor of cars. 
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Alternative 3: Bus Priority Policy (Suppress 2-wheel vehicles) 
This alternative assumes introduction of bus services on all the urban arterial streets. 
Operation of motodop is totally prohibited. 

 
Alternative 4: Bus Favored: Para-transit Co-existing Policy (Encourage bus operation with coexistence 
 of bus and motodop) 

This alternative assumes introduction of bus services only along the high-demand routes. 
Operation of motodops are allowed but controlled. Operation of motorcycles on bus routes is 
regulated. 

 
Optimum Alternatives of Master Plan 
 
The above four alternatives were comparatively evaluated in terms of such factors as traffic condition, 
traffic cost and social acceptance. Traffic assignment was made for each of the alternatives and the 
results were evaluated in terms of such traffic parameters as gross travel length, gross travel time, 
average volume/capacity ratio and average travel speed over the entire network.  
 
The result of evaluation showed that Alternatives 1 and 2 are unfavorable with in all of the three 
factors, while Alternative 3 indicated the best traffic condition and traffic cost, followed by Alternative 
4 with a slight margin. However Alternative 3 were judged to be socially not acceptable because it 
assumes total prohibition of motodop. Consequently, Alternative 3 that assumes encouragement of bus 
usage with coexistence of motodop was selected as the optimum alternative. 
 
The selected optimum alternative was further evaluated to verify that it meets the requirement of the 
five strategies described above and it was found that the selected alternative satisfy the requirements. 
 
Master Plan Components 
 
The Master Plan is composed of (i) public transport plan, (ii) traffic control plan, and (iii) road 
development plan as well as (iv) legislation and financing plan and (v) institutional and capacity 
development plan. 
 
 
Planning Period 
 
The target year of the Master Plan was set at year 2015. The implementation schedule of the Master 
Plan projects were divided into three terms; Short Term of 2001 to 2005, Medium Term of 2006 to 
2010 and Long Term of 2011 to 2015. 
 
6. ROAD DEVELOPMENT PLAN 
 
In view of the previously stated problems, the strategies and basic direction of road development are 
set as described below. 
 
Urbanized Area 
 
Strategy: Full utilization of the existing facilities and minimum new construction 

 
Since the road network in the urbanized area is well developed, large-scale new 
construction/improvement is not necessary, except construction of two missing links. 
Improvement of pavement of local and collector streets is proposed to properly distribute the 
traffic which is currently concentrated on the arterial streets. 
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Suburban Area 
 
Strategy: Implementation of hierarchy road network which support planned development 
 

The present road network in the suburban area is not properly functioning due to extremely 
poor conditions of collector and local roads with poor surface conditions, insufficient road 
widths, deteriorated or damaged ridges and large number of disconnected section and 
missing links. This road far insufficient not only to support the future development but also 
not providing required transport services to the people living in the suburban area. The 
incomplete road network is also causing congestion on arterial roads (National Roads) with 
excess traffic concentration due to the collector and local roads that are impassable for 
vehicles. Thus, implementation of functional hierarchy road network is in urgent need. 

 
Road Projects 
 
A total of 38 projects for the suburban road, 4 projects for the urban road and 23 bridge projects for the 
urban and suburban roads combined are proposed. The total const of the road and bridge projects are 
estimated at US$ 301 million. 
 
7. PUBLIC TRANSPORT PLAN 
 
Introduction of bus services are proposed. Bus is considered to be most appropriate as the new public 
transport mode in the Study Area. The reasons for selecting bus are as follows. 
 
(i)  Bus can be introduced relatively easily because it does not require substantial modification on 

the existing transport facilities such as road system.  
(ii)  Manner of bus operation such as route and operation interval can be flexibly adjusted to the 

change in demand. Thus it can easily respond to future growth in demand which is expected as 
a result of growth in population and socioeconomic activities in the Study Area. 

(iii)  Bus is suitable to the Study Area considering the physical and population size of Phnom Penh 
and also considering the experience of other cities in Asian countries. 

 
Bus Services 
 
The following four stages of implementation is proposed for bus services. Small-size bus with a 
capacity of approximately 30 passengers is recommended not disturb the favorable urban scenery 
consisting of relatively low-rise building. Bus fare of 800 riels is proposed based on the result of the 
analysis of the data obtained through the interview conducted as a part of the person trip survey. 
Interval of operation is set at 5 minutes and 10 minutes in the urbanized area and suburban area, 
respectively.  
 
Short Term Plan (2005) 

The total number of buses is increased to 448 in, including reserve, and bus routes are 
extended 9 routes with a total length of 84 km. The bus routes are set along all the major 
urban arterial streets to connect major public facilities including markets, schools and 
government offices. 

 
Medium Term Plan (2006 – 2010) 

The total number of buses is increased to 844, including reserve,, and bus routes are 
extended to the suburban area adjacent to the urbanized area in response to the increase in 
demand in that area. The total length of the bus routes is 102 km. 

 
Long Term Plan (2011 – 2015) 

The total number of buses is increased to 1,306, including reserve. The total length of the bus 
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routes is extended to 148 km covering substantial part of the suburban area in response to the 
progress of development.  

 
Para-Transit 
 
Motodop 
 
Motodops are allowed to operate within the designated zones and play the role of feeder transport to 
supplement bus services. 
 
Cyclo 
 
Cyclos are preserved as a unique historic  transport mode and allowed to operate in designated areas 
such as tourist zone. 
 
Motorumok 
 
Motorumoks are banned from operating on the National roads and function as the feeder transport to 
supplement the bus services in the suburban area. 
 
8. TRAFFIC MANAGEMENT PLAN 
 
In view of the problems described before, and based on the “3 E” concept (engineering, education and 
enforcement), the following measures are proposed. 
 
Traffic Engineering Measures 
 
Following measures are proposed. 
 
Improvement of existing traffic signals and installation of signals at intersections with large traffic 
volume 
 
The exiting traffic signals are out-dated and inefficient. These signals need to be replaced by 
up-to-date type of signals. In addition, there are many unsignalized intersections where the traffic 
volume is exceeding, or expected to exceed, the capacity. Traffic signals should be installed at these 
intersections. Implementation schedule of the improvement of signal system is as follows. 
 
Stage 0 (2001 – 2002): The existing signals at 20 intersections are replaced by signals with fixed 

parameters. 
Stage 1 (2003 – 2007): The exiting signals at 20 intersections are up-graded to enable isolated control 

with “time of the day” parameters. In addition, signals with same function are installed 
13 unsignalized intersections. 

Stage 2 (2006 – 2010): Additional 23 intersections are signalized and coordinated control system is 
introduced to the these 23 intersections and 33 previously signalized intersections. In 
addition signals with isolated control are installed at 7 intersections. 

Stage 3 (2011 – 2015): Additional 54 intersections are signalized making the total number of 
signalized inter section 117. The area control is introduced. 

 
Other traffic engineering measures 
(i)  Provision of left-turn lane and left-turn signal phase: This measure is expected to improve the 

flow at intersections and reduce congestion. 
(ii)  Installation of raised median: This measure will prevent driving on the opposed lane and 

reduce the chance of accident and also will make the traffic flow smooth. 
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(iii)  Improvement of intersections: Intersections with irregular configuration and round-about 
intersections should be improved to improve the traffic flow and reduce congestion. 

(iv) Establishment of computerized traffic accident data base: To identify the hazardous locations 
and effective countermeasures detailed data of traffic accidents are indispensable. 

(v) Provision of parking facility: Provision of on-street and off-street parking facilities is proposed 
to rectify the present uncontrolled parking on street and on sidewalk. 

 
Traffic Education and Enforcement 
 
Traffic Campaign 
Based on the result of traffic campaign implemented in the Study, it is proposed that traffic campaign 
be carried out regularly.  
 
Traffic Education 
Traffic education is proposed to be incorporated in curricula  of regular schools and driving schools. It 
is also proposed that school teachers and driving school instructors are given training of traffic 
education. In addition, a police unit specializing traffic education be established and visit schools to 
educate school children and students. 
 
Traffic Enforcement  
It is proposed to strengthen traffic enforcement in order to rectify the current undisciplined driving 
behavior. Selective enforcement on focused theme is preferable. The problems to be focused include 
driving on opposite lane, drunken driving, parking near intersections. Enforcement equipment, such as 
radar speedometer, with good quantity and sufficient quality should be available  at traffic police 
headquarters and district police offices. 
 
9. LEGISLATION AND FINANCING PLAN 
 
Legislation 
 
Following projects are proposed to improve the transport legislation system. 
 
Computerized Vehicle Registration System 
 
Reliable data of vehicle registration is basic information for formulating transport policy. 
Computerized vehicle registration system needs to be introduced for compiling accurate data of 
vehicles. A study for introducing such system is proposed to be implemented. 
 
Computerized Drivers’ License System 
 
Computerized drivers’ license system should be introduced to properly mage drivers. The system 
should include record of traffic violations and accident to identify hazardous drivers. The system can 
also provide some basic data for analysis of traffic accidents. A study for introducing such system is 
proposed to be implemented. 
 
Private Investment Law 
 
To promote private participation in the area of transport, better-structured legislation for private investment 
needs to be established. A study for establishing such legislation system is proposed to be implemented. 
 
Financial Plan 
 
The Government if encouraged to consider raising fund from such sources as fuel tax, on-street 
parking fee, vehicle ownership tax and fines of traffic violations. 
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In reality, however, the Government has to continue to rely on ODA to great extent. The Government is 
planning to adopt “Reform Plan” which enhance “good governance” and allow the Government to obtain 
increased ODA in the future. Private participation is also expected to increase in the Reform Plan. 
 
10. INSTITUTIONAL AND CAPACITY BUILDING PLAN 
 
To improve the institutional capacity for implementing the proposed projects in road, public transport 
and traffic management, 5 units/offices are proposed to be established in DPWT, MPP. These new 
units/ offices are (i) Budget Formulation Unit, (ii) Public Transport Management Unit, (iii) Laboratory 
for material testing, (iv) Data Base Formulation Unit, and (v) Urban Transport Research Center (in 
cooperation with the Ministry of Public Works and Transport). 
 
Two-years program of training for DPWT staff of various levels is proposed to develop human 
resource capacity.  
 
11. OVERALL IMPLEMENTATION SCHEDULE 
 
Overall implementation schedule was formulated combining the described above and considering the 
available amount of fund. The estimated amounts of fund required for Short, Medium and Long Term 
Periods are US$106 million, US$129 million and US$ 141 million, respectively. The estimated 
amounts of funds available for these periods are US$85 million, US$120 million and US$155 million, 
respectively. The amounts of required and available fund are considered to match with acceptable 
difference. 
 
12. TRAFFIC CAMPAIGN AND PUBLIC EXPERIMENT 
 
Traffic Campaign 
 
Traffic campaign was implemented for one week from late January to early February 2001. Traffic 
police officers and school children participated in the Campaign and advised/encouraged proper 
driving. The effect was prominent. Improvement of driving manner, such as stopping before the stop 
line at intersection, is observed not only at the intersection where the campaign activities were held but 
at many intersection over the whole city.  
 
Bus Operation Experiment 
 
A total of 23 units of buses were leased from a private bus company and were operated on two routes; 
along Monivong Blvd. and along a circular route consisting of Norodom, Sihanouk, Nerhu and 
Campuchea Krom Blvds. The experimental bus operation was implemented for one month in June 
2001. The total number of the passengers exceeded 100,000 persons and the total revenue of bus fare 
was more than US$15,000. The Experiment and survey data are considered to show that bus services 
are well accepted by the general public in the Study Area. 
 
After the experimental operation was completed at the end of June 2001, MPP continued bus operation 
supported by strong request of the citizens, and stopped at the end of July 2001 due to shortage in 
fund. 
 
Pavement of a collector street and a local street was improved prior to the start of the Bus Operation 
Experiment to provide detour route for motorcycles which were prohibited to enter a section of 
Monivong Blvd. between Sihanouk Blvd and Charles de Gaulle Blvd. This Prohibition of motorcycles 
was intended to improve the environment for bus operation. Diversion of traffic to the improved 
streets were substantial and proved the effectiveness of pavement improvement for proper distribution 
of traffic and alleviation of congestion on the arterial streets due to excess concentration of traffic on 
them. 
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13. ENVIRONMENTAL EXAMINATION 
 
Impact of proposed projects of Master Plan was assessed based on the measurement/survey of the 
present conditions and estimation of expected impacts. The result of assessment showed that the 
Master Plan, with due consideration on the negative impacts improve the environment in the Study 
Area. 
 
14. FEASIBILITY STUDY 
 
Feasibility study was conducted on the priority projects. 
 
Bus Services 
 
Operation of 75 units of buses on 4 routes with a total length of 36 km is proposed as Immediate 
Action Plan, followed by extension to 9 routes with a total length of 84km on which 175 units of buses 
are operated. The economic analysis showed the following indicators and the project is justified. 
  
NPV = US$4.1 million  B/C Ratio = 1.38  FIRR = 20.4%  
 
The operating entity is proposed to be Phnom Penh Transport Authority, with provision bus fleet and 
facilities by the Government. The results of economic analysis are as follows. With this scheme, the 
financial analysis showed the cost ratio of 98% indicating this scheme is feasible with very limited 
margin. 
 
Traffic Control System 
 
Improvement of intersections is proposed. The components of improvement are improvement of the 
existing signals at 20 intersections, installation of signals at 13 unsignalized intersections and 
improvement of configuration/ channelization of intersections. 
 
The economic analysis showed high economic return as shown below and the project is justified. 
 
NPV US$ 14.5 million  NPV = 6.5  EIRR = 98.4%   
 
Urban Road Improvement 
 
Pavement improvement of urban streets with a total length of 31.8 km is proposed to be improved. The 
economic analysis showed that the project is justified. 
 

 NPV 
(US$1,000/km) 

B/C Ratio EIRR (%) 

Major Arterial Street 
Minor arterial Street 
Collector Street 
Local Street 

329 
38 
-3 

-19 

1.38 
1.07 
0.99 
0.94 

18.0 
12.9 
11.9 
11.3 

 
15. CONCLUSION AND RECOMMENDATION 
 
It is concluded that The Master Plan is feasible and meet the requirement. It is recommended that the 
Government authorize the Master Plan and implement it with high priority.  
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