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Abstract 
 
Developed countries in the world have undertaken accident cost analysis. In recent years, road 
traffic accidents in Vietnam have caused a significant and increasing loss in terms of 
monetary and pain, grief and suffering. Now it is time for Vietnam to study the costs of road 
accidents. The paper aims to review accident costing methodologies which are applied in 
developed countries in the world and developing countries in the region. Considering current 
economic situation and database of road safety in Vietnam, an appropriate method would be 
chosen to estimate an initial approximation of the cost of road accidents. Accident data and 
cost figures of the year 2002, 2003 and 2004 are considered to make the estimation of annual 
accident cost of Vietnam. Moreover, accident cost of Hanoi and Hochiminh City were 
calculated to compare the loss of each city among total loss of the country. 
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1. GENERAL INTRODUCTION ON ROAD TRAFFIC SAFETY IN VIETNAM 
 
Like other developing countries in Asia and Africa, traffic accidents in Vietnam have been 
increasing at the alarming growth rate in the recent years. Figure 1 shows that from 1990 up 
to 2002, number of traffic accidents,  fatalities, and injuries continuing increased at 10 - 30%, 
5 - 35%, and 5 - 45% per year, respectively (see figure 1). To face the problem, the 
Government has focused on traffic enforcement. From the beginning of 2003, the Resolution 
13/NQ-CP and other related document were issued in order to control traffic accident. Active 
participation of traffic police was considered as the most improvement on this field. Number 
of road accidents has been reduced a litter as a result of strong efforts made by the 
Government. 
 
Review of the existing situation of road traffic safety in the country, place of accident, gender 
affecting and road accident maker should be analyzed. According to the statistic, 46% of total 
accidents were happen on national road network and 30% of a whole number were occurred 
on urban roads, while a share of accidents which occurred on province roads and others are 
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smaller (14% and 10%, respectively). Most of accidents were on national roads shows that 
speeding and poor consciousness of road users are the main reason of accident (see figure 2). 
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Figure 1. Road Traffic Accident by Year 
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Figure 2. Place of Traffic Accident in 2004 

 
Considering gender distribution of accident, it is revealed that most of road accident were 
caused by male (81% among the total) while accidents from female were small (only 19% 
among the total, refer figure 3). 
 
Analysis of road accident  in terms of road users, data shows that most of accident were made 
by motorcycle drivers (around 70 % of total accidents in recent years). It is reasonable 
because motorcycle is the main transport  mode in Vietnam (refer figure 4). 
 
Analysis of travel behavior of road user reveals main reasons of road traffic accident 
including speeding (occupied more than 34% among the total), illegal passing (22%). Poor 
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awareness of people on traffic safety is main reason to cause accident. Figure 5 show the 
analysis of the cause of road traffic accident in Vietnam. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

34%

22%9%
11%

2%
7%

15%

Speeding

Irregular passing

Problem of
observation
Drunk driving

Vehicle under
condition
Mis-understanding
of the reason
Other  

Figure 5. Analysis of the Cause of Road Traffic Accident in 2004 
 

As said earlier, some improvement on traffic safety has been taken from 2003 and some 
significant results were achieved by a lot of efforts which was focused on traffic enforcement 
only. However, it is still huge number of accident compared to other developing countries in 
the region. Poor awareness of people is the main restraint to improve traffic safety situation in 
the country. Along with enforcement, countermeasures on traffic safety education and 
campaign as well as traffic engineering should be concentrated more.  In order to conduct an 
effective education and campaign program on traffic safety, the estimation of the cost of road 
traffic accident in a whole country is essential. Traffic accident costing is useful to highlight 
total loss of a whole society and to raise people's recognition of road traffic accident in a 
country.  Moreover, accident costing help to decide of assigning national resource and to 
evaluate investment program on traffic engineering to improve the safety. 
 
2. METHODOLOGY TO ACCIDENT COSTING 
 
Estimation of road traffic accident is complicated. There is no appropriate methodology for 
any situation, especially at Vietnam, road accident database was uncompleted and accident 
costing was considered yet. 
 
3.1. Available methodologies 
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A. Gross Output Methodology: The basis of the Gross Output Methodology is the idea that 
individual could produce cumulative output through their life. The costs of accident will 
represent accident-related cost (vehicle damage charge, hospital costs and administration 
costs) and the costs of future lost output. 
 
B. Human Capital Methodology: The cost of a road accident involving one fatality is treated 
as the sum of real resource costs (i.e. vehicle, medical and police costs) plus the costs 
reflecting pain, grief and suffering. The value of the prevented accident is correspondingly 
defined as the avoided costs. 
 
C. Net Output Methodology: This differs from the gross methodology in that the extent that 
the present value of the victim's future consumption is subtracted from the gross output figure.  
 
D. Life Insurance Methodology: The cost of accident is defined as the amount for which 
individuals are wiling to insure themselves. 
 
E. Court Award Methodology: The sums awarded by the courts to the surviving dependants 
of those killed are treated as indicative of the cost that society associates with a fatality or the 
value that it would have placed on its prevention. Real resource costs are then added to this 
figure to obtain the cost of an accident. 
 
F. Implicit Public Sector Valuation Methodology: This attempts to determine the costs and 
values that are implicitly on accident prevention or on investment programs that affect road 
safety. 
 
G. Willingness-to-pay Methodology: The method is to estimate the amount of money people 
affected would pay to avoid an accident. Each individual has their chance of being involved in 
a fatal accident reduced by a small margin if a road safety improvement is introduced. Thus 
the value of preventing one fatality in one accident is defined as the aggregate amount that all 
the affected individuals in society are willing to pay for these small risk reductions. 
 
3.2. Methodology to estimate the cost of road traffic accident in Vietnam 
 
Governments pursue many different objectives. For example, one objective could be to 
maximize gross national product (GNP) and this could be achieved by the gross output 
methodology. Or the objective could be to maximize social welfare and this could be achieved 
by the value of  willingness-to-pay methodology. In general, those are the most appropriate 
method to be used. The approached adopted in the two methodologies are different. The gross 
output method is the ex-post approach which estimates the true costs based on historical data 
of costs incurred following an accident. The willingness-to-pay methodology is to adopt an 
ex-ante approach which attempts to estimate the true costs by considering what one would do 
to avoid being involved in accident. However, neither of these methodology should followed 
some modification. Firstly, reliable data are essential, and secondly, practical and political 
problems may deter governments and their agencies from implementing certain objectives. 
The choice of accident costing method depends on the purpose, objective, capacity  and data 
available of each country. More developed countries have moved towards willingness-to-pay 
methodology due to its better approach for conventional cost-benefit analysis and the most 
efficient way of allocating scarce financial resources. However, this method is very difficult 
to apply in developing countries, based as it is on complex questionnaires asking about 
perceived risk and payment for the avoidance of hypothetical risk. Therefore, the human 
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capital method is very common and could be considered as a starting point for developing 
countries. In short, the gross output or human capital methodology is more reliable and 
internally consistent and has a strong theoretical base. 
 
Common components of both the gross output and willingness-to-pay methodologies are 
single resource costs such as vehicle damage, police and medical costs, together with net 
losses. These are relatively easy to estimate but should be regarded as the absolute minimum 
cost of an accident or value of accident prevention. Most western countries use the gross 
output methodology plus a component for pain, grief and suffering. 
 
4. THE COMPONENT OF COST OF ROAD TRAFFIC ACCIDENT IN VIETNAM 
 
The cost components are estimated into two groups: tangible costs and intangible costs. 
Tangible costs include cost of property damage, administration costs and medical expenses 
involving in the accident. Intangible costs include losing output and pain, grief, suffering due 
to the accident. 
 
4.1. Tangible costs 
 
A. Property Damaged Costs  
 
The Property damage costs include repairs and replacement of infrastructure components and 
vehicle parts, which are also include generated charge during the period of damaged vehicles 
are out of service. 
 
Estimation of property damage can be assessed from the insurance companies. However, it is 
not so accurate due to (a) not all property are insurable and hence may not be reflected in 
insurance claims; (b) there are numerous unreported accidents, and (c) not all road users buy 
insurance for their vehicle so the actual vehicle damage cost may not be investigated from the 
insurance company. Moreover, the amount of damage to property may not correlated well 
with the degree of injury in the accident,  and it can vary considerably from one accident to 
another accident and depends on type of vehicle also. Hence it is difficult to assign different 
property damage costs for the different severity classes of accidents. 
 
Using data from the Vietnam General Insurance Company, the total compensation for 
property damage from traffic accidents amounted to 65,340 million VND for car accidents 
and 32,522 million VND for motorcycle accidents. The average cost of property damage for a 
car and motorcycle accident are 7,5 million VND and 3,7 million VND, respectively.  
 
B.  Medical Costs 
 
Medical costs only usually constitute a small proportion of the total costs of crashes. 
However, the medical costs will often be the first and most tangible economic burden 
experienced by the family. Medical costs include cost of at scene care, transport, in-hospital 
stay, out patient treatment, drugs and prosthetic. Medical costs is calculated on table 1. 
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Table 1. Medical Costs 
Category of 

accident 
Cost elements Estimation 

in 2003 
(bil.VND) 

Estimation 
in 2004 

(bil.VND) 
Death At scene care, transport, in-hospital stay, out-

patient treatment 
5 7 

Serious 
injuries 

At scene care, transport, in-hospital stay (doctor 
fees, food, room, operations and tests), drugs, out-
patient treatment, prosthetics and rehabilitation 

25 28  

Slight injury Out-treatment care, drugs 5 7 
Source: data from the "Project of Prevention of Injuries" (Ministry of Health Care, Vietnam) 

 
C.  Administration Costs   
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
4.2. Intangible costs 
 
A. Lost Output  
 
Lost output refers to the loss of the national economy of the productive capacity from those 
affected by a road accident. Lost output costs relates to loss of capacity due to time delays of 
the victims and relative persons at the accidents, time for recovery and rehabilitation (such as 
time for driver to send vehicle to workshop, time for medical treatment in hospital and even 
non-hospital). More important, lost output includes permanent lost of productive years due to 
fatal accidents, or reduced productive capacity due to serious accident. In some cases, there 
are time required to looking for a new job because after accident, victims are unable to do 
with their job because of being injured in a crash.  
 
Data requirements for estimating lost output are amount of time lost due to accident and 
average wages of casualties. 
 
The average age of victims in fatality accident is 30 years old (as assumption). The average 
loss of productive years is computed based on a retirement age of 58. Hence the average 
number of years foregone by fatality accident is 28 years. Time loss for injury accident is one 

Police and administration costs are 
low compared to other cost 
components. These costs consist 
of traffic police service cost, 
emergency response service cost, 
cost of insurance and court 
administration. Source of the data 
is from the police service, courts 
and insurance company. 
According to experience of other 
countries, the insurance and 
administration account for just 
2.8% of non casualty based costs 
and police costs accounted for 
only 0.6% of all non-casualty 
based costs (see table 2) 

Table 2. Administration Costs among Total 
Road Traffic Accident  

Country Year  Administration 
cost among total  

Argentina 1999 5% 
Bangladesh 1998 1% 
Jordan 1998 8% 
South Africa 2000 5% 
Vietnam 1998 3% 

Source: Guideline for estimating the costs of 
road crashes in developing countries. Ross 

Silcock - TRL, 2003 
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month for injuries. The average GDP per capita is 7.2 million VND in 2003 and 8.699 million 
VND in 2004. 
 
The total average lost output for fatal road accident is the sum of each future year's lost 
output, estimated as follows: 
       N    W (1+g) i        
 Lost Output (fatality) = ∑ -------------- 
      i=1      (1+r) i 
 
Where:  W: average yearly per capita GDP  
  r: discount rate;  

g: growth rate of the economy 
  i: average number of years of lost output per fatality accident. 
 
Growth rate of the economy was 6.8% (year 2001), 7.04% (year 2002), 7.24% (year 2003) 
and 7.7% (year 2004). Hence in general the average growth rate could be considered as g = 
7% in the beginning 10 years foregone; and g = 5% in the next 10 years; and g = 4% in the 
rest years. The discount rate is considered as r = 10% 
 
B. Human Costs 
 
The willingness-to-pay methodology is considered to be the most appropriate method of crash 
costing in many developed countries. However, due to its complication, this method is very 
difficult to apply in developing countries. To overcome the problem, the human value which 
reflect "pain, grief, and suffering", termed human costs is recommended to add to the total 
costs for each severity of crash. The amount to be added could be considered as a social 
objective which effects on the quality of life. 
 
Due to the lack of database to estimate the pain, grief, and suffering value for national 
country, it is widely recommended to consider the figure which accepted by the ADB:  
 
Ø Human cost is calculated as 28% of total costs for a fatality accident. 
Ø Human cost is as 50% of total costs for a injury accident. 

 
4.3. Aggregated costs of an accident  
 
The aggregated costs of road crash is presented in table 3 in detail. 
 
It is revealed that lost output and human costs are the biggest component costs calculated for a 
fatality road accident. Those costs are intangible and unrecognizable to people now. Different 
with the costs estimated for injury accident, the biggest component costs are human costs due 
to people's pain and suffering and then medical costs are the second bigger one. 
 
5. NATIONAL ACCIDENT COSTS 
 
After estimating the costs of an accident for fatality or injury case, the total national costs of 
accidents are possible to be determined by aggregating all of the individual accident costs. 
The accuracy of the result depends on the accuracy of the database of road accidents and 
economic value. 
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Table 3. Aggregated Costs of a Road Crash in Vietnam in 2004 
Unit: mil. VND 

Categories of Accident Fatality accident Injury accident 
Tangible costs 21.982 29.784 

Property damage 8.025 3.959 
Administration costs 5.957 1.825 

Medical costs 8.000 24.000 
Intangible costs 176.595 31.040 

Lost output 120.993 0.628 
Pain, grief, sufferings 55.602 30.412 

Total 198.577 60.824 
 
Using the unit cost value for fatality and injury accident which is estimated in table 3, and the 
number of accidents which is officially reported, the initial national accident costs can be 
computed. After that, some modification could be taken place to narrow down the gap of 
under-reported data. 
 

Table 4. National Costs of Road Accidents in Vietnam in 2004 
Unit: mil. VND 

Categories  Fatality 
accidents 

Injury 
accidents 

Total 

No. of accidents 11,502 15,423   
Tangible costs 252,841 459,354 712,195 

Property damage 92,304 61,060 153,363 
Administration costs 68,521 28,143 96,664 

Medical costs 92,016 370,152 462,168 
Intangible costs 2,031,192 478,733 2,509,925 

Lost output 1,391,663 9,689 1,401,352 
Pain, grief, sufferings 639,529 469,044 1,108,573 

Total costs 2,284,033 938,088 3,222,120 

5% 3%
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Administration
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Medical costs

Lost output

Pain, grief,
sufferings

 
Figure 6. Overall Costs of Road Accidents in Vietnam in 2004  

 
Overall costs estimating for the loss of a whole country will be 3,222,120 million VND. 
Based on a GDP value of year 2004 of 713,000 billion VND billion VND, the loss of accident 
would occupy 0.54%. Similar calculating for national accident cost of year 2003 and 2002 
were higher (see table 5) It can be seen that in year 2003, number of road accidents and then 
costs of road accident reduced slightly. 
 

Figure 6 shows a share of 
national costs of road accidents 
in Vietnam in 2004. Intangible 
costs including lost output and 
human costs are the biggest 
component costs among the 
national costs (those costs 
occupied 43% and 3% among 
the total national costs. 
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Table 5. Calculating Annual Cost of Accident  
 2002 2003 2004 
Total cost of accident (mil. VND) 3,638,437 3,061,249 3,222,120 
GPD (mil. VND) 536,000,000 575,000,000 713,000,000 
Accident cost compare to GDP (%) 0.66 0.54 0.45 

 
 
6. MODIFICATION OF OVERALL NATIONAL COSTS OF ROAD ACCIDENTS IN 
VIETNAM CONSIDERING UNDER REPORTED ACCIDENT 
 
In the 1st Safe Community Conference on Cost Calculation and Cost-effectiveness in injury 
Prevention and Safety Promotion, a ratio of 70 slight injuries and 15 serious injuries for every 
death was suggested to apply to most countries. In Sweden, numbers of accident reported by 
the police were only 50,000 accidents, while those from insurance sector were 200,000 
accidents, surprising that number of estimated real value were 600,000 accidents. In detail, 
number of injury accidents reported by the police was 50% of the real figure while number of 
property-damaged accidents were 10% of the real one, supposed that number of fatal was 
corrected with the real figure. Aeron Thomas has summarized that 17 - 33% of hospital 
reported road traffic casualties were recorded by the police in year 2000.  
  
According to the poor accident data colleting system in which most of recorded injury 
accident were serious while slight injury accidents were under-recorded, regarding the figure 
of under-reported numbers, we decide to use the ratio of 1:7 for the relationship between 
recorded injury accident and the total including under-recorded. It means that the number of 
injury accidents would be 7 times higher than the recorded number. It is assumed that number 
of fatalities which is reported by the traffic police were exactly. Due to lacking of data on the 
non- injury accidents, we assume at least 6 property-damage accidents for each injury crash. 
Noted that the figure on this assumption is lower than the above. 
 
The overall national cost of road traffic accident in Vietnam in 2004 which is re-estimated 
under the Guidelines would be 10,051 billion VND then occupied 1.41% of total national 
GDP. Similar calculating for the year 2003 and 2002 in table 6. 
 

Table 6. Re-calculation of Annual Cost of Accident considering under reported accident 
 2002 2003 2004 
Total cost of accident (mil. VND) 13,153,000 11,034,000 10,051,604 
GPD (mil. VND) 536,000,000 575,000,000 713,000,000 
Accident cost compare to GDP (%) 2.45 1.96 1.41 

 
 
7. COST OF ROAD ACCIDENT FOR HANOI AND HOCHIMINH CITY 
 
Doing a similar calculation for the cost of road accident of the two biggest cities in Vietnam: 
Hanoi and Hochiminh City, a big different between the two cities and in comparison with the 
figure of a whole country. Table 7 shows accident costs of Hanoi according to the formal 
number of accidents and table 8 show accident costs of Hanoi based on some modification. 
Table 9 shows accident costs of Hochiminh city based on formal number of accident and 
some modification to cover the lack of under-reported data. 
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Table 7. Accident Costs of Hanoi based on Formal Number of Accident 
Unit: mil. VND 

Year 2002 Year 2003 Year 2004  
Categories Fatalities Injuries Total Fatalities Injuries Total Fatalities Injuries Total 

No. accidents 485 921  572 1,087  659 1,282   
Tangible costs 10,068 23,267 33,335 11,880 27,455 39,335 14,486 38,183 52,669 

Property cost 3,637 3,409 7,047 4,292 4,023 8,315 5,288 5,075 10,364 
Adm. costs 2,551 1,428 3,979 3,010 1,685 4,696 3,926 2,339 6,265 

Medical costs 3,880 18,429 22,309 4,578 21,747 26,325 5,272 30,768 36,040 
Intang. costs 74,988 24,354 99,342 88,485 28,738 117,223 116,376 39,794 156,169 

Lost output 51,170 544 51,714 60,381 642 61,022 79,734 805 80,540 
Human costs 23,817 23,811 47,628 28,104 28,096 56,201 36,641 38,988 75,630 

Total costs 85,056 47,621 132,677 100,366 56,193 156,559 130,862 77,976 208,839 
GDP of Hanoi 12,758,682 15,950,000 17,329,000 

% of GDP 0.96 0.98 1.21 
 

Table 8. Modification of Accident Costs of Hanoi  
Unit: mil. VND 

Category Year 2002 Year 2003 Year 2004 

Fatality accidents 85,056 100,366 130,862 
Injury accidents 333,348 393,351 545834 
Property damaged-only 66,908 84,668 107,513 
Total 485,312 578,384 784,210 
% GDP 3.53 3.63 4.53 

 
Table 9.Accident Costs of Hochiminh City 

Unit: mil. VND 
Actual costs Modification Categories of 

Accident 2002 2003 2004 2002 2003 2004 
Fatality accident 252,723 265,359 273,319 252,723 265,359 273,319 
Injury accident 152,456 160,079 164,881 1,067,192 1,120,552 1,154,168 
Property-dam. only 0 0 0 213,080 241,196 267,561 
Total 405,179 425,438 438,201 1,532,994 1,627,106 1,695,049 
GDP 17,879,000 19,800,000 21,384,000 17,879,000 19,800,000 21,384,000 
% of GDP 2.27 2.15 2.05 8.57 8.22 7.93 
 
Benefit loss in terms of accident of the two biggest cities would be 15% (in 2002) and 20% 
(in 2003 and 2004) among the total national lost. However, situation were different between 
them. For Hanoi, total loss would be increasing during the last three years from 0.96% of 
GDP in 2002 (two times higher than the figure of the country) and go up to 1.21% of GDP in 
2004 (three times higher than national figure), regarding under-reported accidents, total loss 
would be 3.53% of GDP in 2002 (slightly higher than the national figure) and coming up to 
4.53% of GDP in 2004 (four times higher than the figure of the country). For Hochiminh 
City, total loss would be great (around 2% of GDP), considering under-reported accidents, the 
loss would occupied 7 - 8% of GDP. Total lost of accident in Hochiminh City is around five 
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times higher than the figure of the country. However, the trend would be reducing slightly 
during recent years.  
 
8. CONCLUSION AND RECOMMENDATION 
 
The most promotional thing of the paper is the estimation of intangible costs (such as lost 
output and human costs). Even those are big burden of victims and their families, friends and 
relatives as well as a whole society, those costs are unrecognizable yet to people. The 
estimation of those intangible costs among the overall costs of road accident is to highlight 
appropriate recognition and awareness of a whole society to traffic safety aspect. 
 
Based on data and economic figure of 2002, 2003 and 2004, accident costs of Vietnam were 
calculated. Moreover, the method were applied to estimate the cost of Hanoi and Hochiminh 
City to see the different situation of the two cities. 
 
It is necessary that the government should invest more into traffic safety database system to 
have better statistics and data of road accidents. It would be very useful for the analysis and 
decision making in improving the road traffic safety in the country. 
 

 
REFERENCES 

 
Ross Silcock and TRL. (2003) Guidelines for Estimating the Cost of Road Crashes in 
Developing Countries. Department of International Development. Project R7780.  
 
ADB - TA No. 3341-PRC. (2003) Third Training Session - Module #14: Costing of 
Accidents. 
 
GRSP (2004) GRSP focus: Estimating Crash Costs. 
 
Database from National Traffic Safety Committee (NTSC). 
 
Data from Vietnam Road Administration. 
 
Data from Road and Rail Traffic Police Department. 
 
Data from " Project of Prevention of Injuries", Ministry of Health Care. 
 
Insurance statistic from Vietnam General Insurance Company. 

Proceedings of the Eastern Asia Society for Transportation Studies, Vol. 5, pp. 1923 - 1933, 2005

1933


