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Abstract: This study intends to analyze the road crash costs in Thailand. Furthermore, this 
study also attempts to determine the economic losses of two well-known holidays in Thailand, 
the New Year Festival and the Songkran Holidays. It was known that the total economic 
losses due to road crashes in Thailand are estimated to be 140,000 million Baht (about 
US$3,500 million) or 2.56 percent of the Gross Domestic Product (GDP) in 2002. This 
corresponds to the present value of lifetime costs of 13,290 fatalities, 952,348 non-fatal 
injuries, and 736,000 property damage only crashes. Each fatality resulted on an average 
discounted lifetime cost of 3.05 million Baht, while average cost per serious injury as well as 
slight injury were 0.20 and 0.03 million Baht, respectively. Additionally, the total economic 
losses on New Year Holidays 2004 and Songkran Holidays 2003 were estimated to be 7,487 
and 5,959 million Baht, respectively. 
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1. INTRODUCTION 
 
Road crashes in developing countries tend to be the major cause of fatalities and disabilities.  
In Thailand, road crash problem is now also regarded as one of the most serious health 
problems which also creates an enormous economic burden for the country where resources 
are limited. According to the statistics on ten major causes of death in 2000, about 600,000 
lost life years were created by road crashes as shown in Table 1. 
 
Over the past decades, there has been little effort in Thailand to assess the costs of road 
crashes due to the lack of systematic road crash information. Various questions often arise 
when any road safety strategies are proposed to address road crash situation in Thailand, for 
an example, the question on the necessity of the proposed safety programs. One alternative to 
deal with these explorations is to consider the costs of these crashes. Therefore, it is important 
to determine the costs of road crashes and use it as a tool to tackle road crash problems. 
 
This study intends to analyze the road crash costs in Thailand, however with the limited 
available data, this paper can only apply the human capital method to determine the total 
crash costs. Furthermore, this study also attempts to determine the economic losses due to two 
well-known holidays in Thailand, the typical year end holidays, the New Year Holidays 2004 
and the Thai traditional holidays, the Songkran Holidays 2003. 
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Table 1. Years of Lost Life of Ten Leading Causes of Mortality, all Ages, 2000 

Source: Wibulpolprasert et al. (2001) 
 
 
2. METHODOLOGY 
 
2.1 General 
 
To estimate the costs of road crashes, several practical techniques are available. According to 
Hills and Johnes-Lee (1981), the different approaches are presented in Figure 1. 
 

 
Figure 1. Components of Costs Included in Alternative Methods of Evaluating Crashes 

Source: Modified from Kadiyali (1997) 
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Since each of the methodologies outlined above is based on substantially different 
assumptions, the values of crashes derived from each of the different approaches vary 
considerably. However, one of the most well known approaches to determine road crash costs 
in developing countries recommended by Silcock (2003) is the Human Capital method. 
Therefore, this technique is employed to determine road crash costs in this study. 
 
2.1 Human Capital Method 
 
Human Capital or Gross Output method is the conservative approach considering the output 
that individuals can produce over their productive life period. The costs of a road crash are 
divided into two categories: first, the costs of current resources including costs of property 
damage, medical treatment and administrative costs, and second, the costs of future resources 
that the casualty might have lived to earn which have to be discounted to the present values 
(Jacob, 1995). 
 
To apply the human capital technique, seven cost components are integrated to determine the 
total national economic losses due to road crashes. These costs are: hospital and medical cost, 
lost output, property damage cost, insurance administrative cost, emergency medical service 
cost, police administrative cost and human cost. 
 
The road crash costs in this study are derived by using accident severity data which is 
classified as fatal, seriously injured, slightly injured, as well as property damage only. 
 
2.2 Data Sources 
 
Prior to discuss about data sources employed in this study, the unit costs are categorized into 
two main groups as shown in Table 2. 
 

Table 2. Components of Unit Cost 

Unit Cost per Casualty Unit Cost per Crash 

1. Hospital and medical cost 1. Property damage cost 

2. Lost output 2. Insurance administrative cost 

3. Human cost 3. Emergency medical service cost 

 4. Police administrative cost 

 
To complete the estimation of economic losses in road crashes, two main datasets are 
classified: road crash data and unit cost data. These are mentioned as follows: 
 

1. The number of casualties which is classified into three levels of severity as fatality, 
serious injury, and slight injury were acquired from the Ministry of Public Health. 
While road crash data which are classified into four levels of severity as fatal, serious, 
slight, and property damage only crashes were estimated by using police data. 

 
2. Unit cost data consists of seven components as presented in Table 3. 

Journal of the Eastern Asia Society for Transportation Studies, Vol. 6, pp. 3413 - 3425, 2005

3415



Table 3. Summary of Data Requirements and Sources of each Cost Component 
Cost Components Data Requirements Data Sources 

1. Hospital and 
medical cost 

 Average hospital and medical 
expenditure  (In- and Out-patients) 

 Hospital and medical records 
from hospitals 

2. Lost output Fatal Casualty 
 Average fatal age 
 Average age of retirement 
 Average national income statistics 

Serious and Slight Casualty 
 Time loss for rehabilitation 

 Ministry of Public Health 
 Hospital and medical records 

from hospitals 
 National Statistical Office 

3. Property damage 
cost 

 Vehicle damage cost 
 Road furniture damage cost 

 Royal Thai Police 
 Department of Highways 
 Questionnaire surveys 

4. Insurance 
administrative cost 

 Accident investigation and claim 
overhead costs 

 Insurance companies 

5. Emergency medical  
service (EMS) cost 

 EMS and rescue team operating and 
overhead costs 

 Narenthorn Center 

6. Police 
administrative cost 

 Fees and fines to handle road crash  Land Traffic Act B.E. 2522 
(A.E. 1979) 

7. Human cost  Pain, grief, suffering and economic 
consequences 

 Lawyer questionnaire 
surveys 

 
2.3 Cost Components 
 
This section describes how the seven cost components employed in the Human Capital 
method are estimated in this study. 
 
2.3.1 Hospital and Medical Cost 
 
Hospital and Medical Cost as a result of road crashes arises from at-scene care and transport 
costs for patients, in-hospital patients including the costs of operations, x-rays, medicines, 
doctor services, food and bed etc., out-hospital patients, rehabilitation costs, prosthetic costs, 
and lastly funeral cost. However, at-scene care and transport costs are excluded from this cost 
component as these costs are covered in Emergency Medical Service (EMS) cost component 
instead. 
 
Estimation of Hospital and Medical Cost 
 
Several hospitals assess the cost of medical treatment, especially for non-fatal injuries, based 
on various categories depending on the level of injury severity according to the Abbreviated 
Injury Scale (AIS).  AIS is a classification system for assessing crash injury severity first 
developed and published by the American Association for Automotive Medicine in 1969 
(TRAUMA.ORG, 2003 and NHTSA, 2002). AIS codes, normally range from AIS-1 (minor 
injury) to AIS-6 (fatal injury), are primarily oriented toward the immediate risk to life 
resulting from the injury and are estimated soon after a crash occurs. The application of AIS 
data could improve the accuracy of economic cost estimation and the relative number of 
injuries regarded as serious and slight injuries. 
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In this study, total 20,600 hospital and medical records of road crash victims in 2002 which 
include all capital and labor costs were obtained from the comprehensive and reliable Injury 
Surveillance database system of the Khon Kaen Regional Hospital, Maharat 
Nakornsrithammarat Hospital and Prince of Songkla Hospital. It is worth mentioning that the 
database of these hospitals to represent the hospital and medical costs highly contributed to 
this study. 
 
Road crash victims are classified according to the maximum AIS scores such as: maximum 
AIS 5 and 6 are categorized as ‘fatality’ while maximum AIS 3 and 4 are ‘serious injury’ and 
maximum AIS 1 and 2 are represented as ‘slight injury’. Along with the funeral cost of 15,000 
Baht according to the Protection for Car Accident Victims Act 1992 (Ministry of Finance, 
1992), therefore, the hospital and medical costs per casualty by severity are summarized as 
shown in Table 4. 
 

Table 4. Hospital and Medical Costs per Casualty by Severity 

Severity Costs  
(Baht per casualty) 

Fatal 78,500 

Serious 48,710 

Slight 1,220 
 
2.3.2 Lost Output 
 
Lost output is the loss of productivity from those who are killed or injured from road crashes. 
This amount fluctuates depending on age and income of victim as well as severity of crash. 
The two main data required for lost output estimation are the average wages of both casualties 
and care givers and the amount of time lost due to road crashes. This time lost is based either 
on the years lost that a fatal victim could have spent working in the future, had they not been 
suffered in a road crash or on the days lost that a crash injured victim would have spent 
working in the future, had they not been disabled or recovering in hospital or at home 
together with the days lost while visiting a doctor in case of seriously or slightly injured in the 
crashes. 
 
Estimation of Lost Output 
 
In order to estimate the lost output in future years of any road fatal victim, the average year 
lost and the average income earned by the road crash victim have to be taken into account.  
The number of years lost can be derived by subtracting the average age of fatal victim with 
his/her average retirement age. 
 
As revealed in the “Accident and Disaster Statistics in Thailand” published by the Ministry of 
Public Health as shown in Table 5, the average fatal age of Thai fatal victims during 1999-
2001 is 30 years, whereas the average retirement age of Thai people is 60 years (Ministry of 
Public Health, 2002). 
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Table 5. Number of Fatal Casualties Classified by Age Groups in Thailand 1999 – 2001 
Number of Fatal Casualties 

Age Groups 
1999 2000 2001 

<1 - 4 211 244 208 
5 – 9 205 251 226 

10 – 14 284 369 339 
15 – 19 1,479 1,634 1,607 
20 – 24 1,683 1,851 1,801 
25 – 29 1,447 1,621 1,562 
30 – 34 1,258 1,427 1,417 
35 – 39 1,096 1,204 1,295 
40 – 44 902 1,073 1,054 
45 – 49 770 874 898 
50 – 54 547 628 637 
55 – 59 436 502 460 
60 – 64 376 435 444 
65 - 69 275 349 335 
70 – 74 166 236 199 

> 75 157 229 231 
Unknown 23 9 9 

Total 11,315 12,936 12,722 
Source: Ministry of Public Health (2002) 

 
Owing to the fact that no national statistics on the average income of road fatalities are 
available, the most common alternative used to estimate the income of fatality is the national 
average net income per capita. According to the statistics of the National Statistical Office 
(National Statistical Office, 2003) as shown in Table 6, the net income per capita in 2002 is 
84,877 Baht, while the average fatal age of victim is 30 years. Then, by using the discount 
rate of 6.0% in accordance with the prime interest rates in Thailand which ranged between 
5.75-6.25% in 2002 (Bank of Thailand, 2004a), along with the income growth rate of 6.3% 
obtained from the GDP growth rate which ranged between 6.0-7.5% per year in 2003 (Bank 
of Thailand, 2004b), the total losses of each road crash fatal victim are estimated to be 
2,641,345 Baht per victim for year 2002.  Additionally, the 13 days lost prior to decease of 
8,815 Baht per person were also considered. Thus, the total losses of each fatal victim are 
estimated to be 2,650,160 Baht per victim. 
 
On the other hand, the lost output for a seriously injured victim can be derived from the 
average number of working days lost while being hospitalized and also the recovering period 
at home. Using the road crash statistics from three well known hospitals as mentioned earlier, 
which reveal that the average working time lost by a seriously injured victim and a slightly 
injured victim are 12 days and 2 days, respectively. Assuming that the average wage rate in 
Thailand in 2002 is 344 Baht per day, then the average loss per seriously injured victim is 
8,025 Baht and per slightly injured victim is 1,400 Baht. 
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Table 6. The National Average Net Income per Capita 

Year Per Capita National 
Income (Baht) 

GDP at Current Market 
Price (Million Baht) 

1999 74,946 4,637.1 

2000 78,782 4,916.5 

2001 81,435 5,123.4 

2002 84,877 5,430.5 
Source: National Statistical Office (2003) 

 
2.3.3 Property Damage Cost 
 
Property damage cost estimated in this study is composed of two components, the cost of 
vehicle damages and the cost of road furniture damages. 
 
Due to the limitation of information available from other sources, the cost of vehicle damages 
used in this study was mainly obtained from the police records (Royal Thai Police, 2003).  
Among all 91,623 road crashes in 2002, the average cost of vehicle damages in Thailand was 
16,316 Baht per crash which applies only to the cost of vehicle damages for slightly injured 
crash. In addition, to obtain the complete figures of all severities, the questionnaire surveys 
were launched in Bangkok, Khon Kaen, Nakornsrithammarat, and Phuket. 
 
Meanwhile, the cost of road furniture damages was acquired from the Department of 
Highways (DOH) (Department of Highways, 2003). It was known that among all the 5,063 
crashes occurred along national highways, DOH reported that the total costs of public 
roadside property and furniture damages amounted to 84.73 million Baht in 2002. This 
implies that the average public roadside property or furniture damages cost is 16,734 Baht per 
slightly injured crash. 
 
Estimation of Property Damage Cost 
 
Considering these mentioned information, the average property damage cost can be calculated 
by adding up the two mentioned elements together with the corresponding adjustment factors 
attained from questionnaire surveys for fatal, seriously injured, slightly injured, and property 
damage only crashes. Finally, the costs of property damages are calculated to be 126,583 Baht 
for a fatal crash, 55,194 Baht for a seriously injured crash, 33,051 Baht for a slightly injured 
crash, and 18,508 Baht for a non-casualty crash or property damage only crash. 
 
2.3.4 Insurance Administrative Cost 
 
The insurance administrative cost is those associated with processing and handling insurance 
claims together with crash investigation. According to an insurance industry survey, it reveals 
that the average cost of insurance staff time for any claim is 1,200 Baht per crash. Therefore, 
it is assumed in this study that all the crashes excluding property damage only crashes with 
small damages as a result of the compulsory car insurance policy under the Protection of Car 
Accident Victims Act, B.E. 2535 (1992). 
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2.3.5 Emergency Medical Service (EMS) Cost 
 
The EMS cost is those associated with emergency medical services, which cover the labor 
cost (wage and overtime of rescue team and staff), material cost (office materials, medical 
supplies, fuel and maintenance cost), capital cost (command control center, vehicle parking 
and garage, EMS room, ambulances and tools, durable articles) as well as overhead cost. The 
EMS cost in this study is from Narenthorn Center which is a division under the Office of 
Permanent Secretary of Ministry of Public Health established to enhance countrywide EMS 
development for the Thai people. It reveals that at-scene accident unit cost of EMS 
administration is 1,000 Baht for a fatal crash, 750 Baht for a seriously injured crash, and 500 
Baht for a slightly injured crash. 
 
2.3.6 Police Administrative Cost 
 
Police administrative cost is the investigation costs that the police officer handle with road 
crashes. However, Silcock (2003) stated that these costs are typically small ingredient 
compared with other cost components and it is not worth spending much time and effort in 
producing detailed estimates of such costs. Therefore, the Land Traffic Act B.E. 2522 
(Ministry of Interior, 1979) is employed to estimate the police administrative cost in this 
study. It reveals that 500 Baht for both fatal and serious crashes. 
 
2.3.7 Human Cost 
 
All injured casualties in road crashes would suffer from both physical and emotional pains of 
being accident victims, and often their families and friends also share such sufferings. The 
human cost that accounts for “pain, grief, suffering and economic consequences”, is added to 
the total road crash unit cost for each severity type of crash. 
 
Estimation of Human Cost 
 
To determine the associated “pain, grief, suffering and economic consequences” costs due to 
crashes, lawyer questionnaire surveys were employed in this study. It reveals that the human 
costs for each casualty are 210,000 Baht per fatality, 91,500 Baht per seriously injured victim, 
and 7,300 Baht per slightly injured victim. 
 
 
3. NATIONAL ECONOMIC LOSSES DUE TO ROAD CRASHES 
 
Previously, the road crash unit cost were calculated, the total number of crashes and casualties 
classified by types of crash severities would be taken into consideration to derive the national 
economic losses due to road crashes. 
 
3.1 National Casualties and Crashes Estimation 
 
Prior to the determination of the national economic losses, it is essential to obtain the number 
of casualties and traffic accident cases. The numbers of fatal victims, serious and slight 
injuries are obtained from Ministry of Public Health’s statistics. According to the 2002 
statistics, there were 13,290 road crash fatalities and the numbers of serious and slight injuries 
were 361,892 serious injuries and 590,456 slight injuries, respectively. 
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As it is impossible to obtain the complete figures on crash cases directly from any available 
statistical sources in Thailand, this study firstly needs to estimate the average number of 
casualties per crash by type of severity, and then use these estimated averages to determine 
the number of accident cases by type of severity. 
 
To obtain the average number of casualties per crash, this study utilized nearly two years 
records of the road traffic accident cases reported by the Khon Kaen police station.  Data were 
collected manually by going through all the police’s logbooks, case by case, from the period 
of January 1, 2002 to November 23, 2003.  It is later concluded that for a fatality case, for an 
example, the average casualties per accident is 1.16. The other average casualties are 
summarized in Table 7. 
 

Table 7. Average Number of Casualties per Crash by Severity 
Number of Casualties per Crash  

Crash Severity 
Fatalities Serious Injuries Slight Injuries Total Casualties 

Fatal 1.16 0.48 0.43 2.07 

Serious - 1.25 0.41 1.66 

Slight - - 1.72 1.72 
Source: Khon Kaen Police Station Survey 

 
Assuming that these average numbers of casualties per crash by severity can represent the 
entire nation, the total numbers of fatal, serious- and slight-injured crashes for the country are 
then calculated at 11,457 cases, 285,114 cases, and 272,461 cases, respectively. 
 
To estimate the number of Property Damage Only (PDO) cases, this study adopted the 
proportion between PDO crashes and injury crashes by assuming that there were 1.32 PDO 
cases for every injury crash. Thus, the number of PDO accidents total to 736,000 cases. 
 
It is worth mentioning that the proportion between PDO and number of injury cases seems to 
be arbitrary and varies considerably among different studies. Jacobs (1995) recommended 
approximately 6 PDO case for each injury in urban areas and 4.5 PDO case for each injury in 
rural areas in the UK. Meanwhile, Ross and Silcock (2003) stated 5.3 PDO case for each 
injury in South Africa. However, the value of PDO ratio used in this study indicates lower 
than that of other countries, according to a previous study conducted in Thailand by 
Khomnamool (1979), this figure was obtained to be 1.32. 
 
3.2 Determination of National Economic Losses due to Road Crashes 
 
After estimating the total number of casualties and crashes by severity, the national annual 
road crash costs can be determined by totaling all of the seven cost components as mentioned 
earlier.  The summary of costs per casualty or per crash is presented in Table 8. 
 
Utilizing the information associated with the costs in Table 8, the average cost for all types of 
severities can be calculated as follows: 3,050,112 Baht per fatality, 193,648 Baht per serious 
injury, 25,400 Baht per slight injury, and 18,508 Baht per PDO crash. 
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Table 8. Summary of Costs per Casualty or per Crash (in Baht) 

Cost Component Fatal Serious 
Injury 

Slight 
Injury 

Property 
Damage Only 

Per Casualty 
Hospital and Medical Cost 78,500 48,710 1,220 - 
Lost Output 2,650,160 8,025 1,400 - 
Human Cost 210,000 91,500 7,300 - 

Cost per Casualty 2,938,660 148,235 9,920 - 
Per Crash 

Property Damages Cost 126,583 55,194 33,051 18,508
Insurance Administration Cost 1,200 1,200 - - 
Emergency Medical Service Cost 1,000 750 500 - 
Police Administration Cost 500 500 - - 

Cost per Crash 129,283 57,644 33,551 18,508
 
Once the average cost per casualty and cost per crash by severity are determined, then by 
multiplying by the total number of casualties and crashes by severity, the national economic 
losses due to road crashes can be determined as illustrated in Table 9. 

 
Table 9. National Economic Losses due to Road Crashes in Thailand 2002 

 Number of Average cost 
(Baht) 

Total Cost 
(Million Baht) 

Fatal casualties 13,290 3,050,112 40,536 
Serious casualties 361,892 193,648 70,080 
Slight casualties 590,456 25,400 14,997 
All casualties 965,638 -  
Property damage only crashes 736,000 18,508 13,622 

Total - - 139,235 
 
As mentioned earlier that total economic losses include seven cost components, the 
distribution of the national economic losses in Thailand 2002 is shown in Figure 2. 
 
Furthermore, this study also intends to determine the economic losses during two well-known 
holidays in Thailand by considering the discounted rate, the typical year end holidays, the 
New Year Holidays 2004 as well as the Thai traditional holidays, the Songkran Holidays 
2003.  
 
Since the estimations of road crash costing during two different holidays are based on the 
different time periods, the discounted costs of two separate holidays (i.e. New Year 7 holidays 
and Songkran 6 holidays) are determined. Moreover, these estimated costs are also an 
important issue for the concerned agencies related to road safety that can apply these figures 
in the future. The relative crash costing of two different holidays are presented in Table 10. 
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Figure 2. Distribution of Economic Losses due to Road Crashes in Thailand 2002 
 

Table 10. Economic Losses due to Road Crashes during Two Holidays 
Number of casualties 

 New Year Holidays 2004 
(27 Dec 2003 - 2 Jan 2004) 

Songkran Holidays 2003 
(11 - 16 April 2003) 

Fatal casualties 851 559 

Serious casualties 15,874 14,333 

Slight casualties 25,900 23,385 

All casualties 42,625 38,277 

Property damage only accidents 32,119 29,129 

Total Losses (Million Baht) 7,487 5,959 
 
To represent national road crash loss which is one of the most social health problems and also 
creates a massive country economic burden, this study, therefore, compares this figure with 
the Gross Domestic Product (GDP). It is known that the total economic losses due to road 
crashes in Thailand are estimated to be 140,000 million Baht (about US$3,500 million) or 
2.56 percent of the Gross Domestic Product (GDP) in 2002. 
 
 
4. CONCLUSIONS AND RECOMMENDATIONS 
 
This study presents the national economic losses due to road crashes through the Human 
Capital method in Thailand which is considerably quite high. In 2002, the total national 
economic losses due to road accidents are estimated to be 140,000 million Baht or 
approximately 2.56 percent of the GDP. It is truly regretful that many deaths and injuries 
resulting from road crashes during two enjoyable festivals: the New Year Holidays and the 
Songkran Holidays. The total losses on these two celebrations in 2004 and 2003 are estimated 
to be 7,487 and 5,959 million Baht, respectively.  
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However, the further studies in road crash costing can be conducted by considering these 
following recommendations: 
 

o To determine the reasonable and realistic figure of economic losses due to road 
crashes in Thailand, the information on road crashes and casualties as well as unit 
costs should be acquired from reliable data source covering the entire country as much 
as possible. 

 
o The disabled persons should be focused in detailed for the hospital and medical cost 

and as well as lost output cost components of road crash costing. 
 

o Another approach to assess road crash costing, Willingness to Pay (WTP) method 
should be applied and compared with the Human Capital method. 
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