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2  REVIEW OF METHODOLOGIES 
 

This chapter reviews methodologies for determining the cost of road crashes. Section 2.1    
review the methodologies used in various countries, and section 2.2 those used in Thailand. 

 
2.1 International Experience in Estimating Crash Costs 
 
Road crashes are a major cost in all communities.  Crashes not only cause death and 
injuries to people but also have other social and economic costs including grief, hardship, 
property damage and government infrastructure.  While it may be difficult in some 
instances, it is necessary to place an economic (monetary) value on the costs of road 
crashes.  It is necessary because it allows management of this issue by assisting in directing 
limited resources into areas where they will have the most effect. 

 
The development of road crash costing systems has been ongoing in the developed 
countries.  These systems are comprehensive and do allow for not only best safety 
improvement options to be developed for limited budgets but also to allow better 
assessment of the cost effectiveness of intervention programs that have been implemented. 

 
The systems have been based on either the human capital or willingness to pay approaches 
to take account of the fatality and injury part of the total crash cost.  

 
The Human Capital Approach (HC) is based on the value of the person in the economic 
production process and that to prevent a crash will lead to saving the potential loss in 
productivity incurred when a person is killed or injured.  

 
The Willingness to Pay Approach (WTP) is based on an individual’s assessment of their 
crash risk and what they are prepared to pay to reduce or minimize this risk.   

 
This study uses the human capital approach. The approach has been widely used in 
developing countries as it is relatively simple to calculate compared to the WTP approach 
which is commonly used in developed countries. A recent study of economic costs of road 
crashes summarizes the approaches used in a number of countries (See Table 2.1). 

 
The UK Department of International Development (DFID) has recently published 
guidelines for estimating the cost of road crashes in developing countries (DFID Project 
R7780 2003). In the guidelines, the HC method was recommended for use in developing 
countries, with sums added to reflect ‘the human costs’ which take account of pain, grief 
and suffering of the people involved. The main cost components in the Human Capital 
method thus include: 
 
•  Property damage. 
•  Administration costs. 
•  Lost output. 
•  Medical costs. 
•  Human costs and Effect on the poor. 
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In examining how various countries have approached the development of a system to 
calculate crash it is very clear that the major limitation encountered is data availability and 
data integrity.  Therefore to look for a guiding framework for the development of a road 
crash costing system for Thailand it has been decided to look closely at a system operating 
in a highly developed country then examine the issues that are relevant to Thailand. 
 
Table 2.1: Costing Methods and Estimates of Economic Costs of Road Crashes  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source : Mohan Dinesh Proceedings First Safe Community on Cost of Injury, Viborg, Denmark, October 2002, pp 33-38 
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Example Road Crash Cost System 
 

The Australian road crash costing system will be considered as the desired framework. 
This system is typical of other developed western countries and uses the human capital 
approach to value the fatal and injury costs.  Much of the base information is drawn from 
“Road Crash Costs in Australia”, Report 102, BTE Canberra 2000.  

 
The Australian crash cost system has several components.  These are grouped under three 
categories: 

 
• Human costs 
• Vehicle costs 
• General crash costs 
 
The human costs category examines several areas and proposes a method for establishing a 
monetary value for each.  These areas are: 

 
• Value of lost labour 
• Quality of life 
• Medical costs 
• Long term care 
• Coronial costs 
• Premature funeral costs 
• Legal costs 
• Correctional services (prisons) costs 
• Workplace disruption and staff replacement 
 
In the vehicle costs category the following areas are considered: 

 
• Repairs costs 
• Towing 
• Time lost due to vehicle unavailability 
 
The general crash costs category includes broader areas of: 

 
• Non-vehicle property damage 
• Police costs 
• Costs of fire services 
• Insurance administration 
• Travel delay costs 
 
It is a comprehensive system covering a broad range of direct and indirect costs that can be 
attributed to road crashes.  It is dependent on a wide range of data that needs not only to be 
accurate and current but also available on an ongoing basis.  While this paper looks at the 
Australian system as the desired framework, it should be recognized that there are many 
similar systems in Europe, e.g. Germany and Denmark.  
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It is recognized that the data/information for this system may not be available in many 
developing countries but by adopting this type of framework, more elements may be added 
to a category when the necessary data becomes available.  To better understand the 
Australian crash cost system each category will be examined in more detail and where 
possible examples from developing countries road crash cost systems will be discussed to 
show how the principles of the Australian system have been met. 

 
Road Crash Database 
 
The fundamental building blocks for a road crash cost system are contained in the road crash 
recording systems.  The severity, type, location, contributing factors, injuries sustained, time, date, 
gender and road conditions are some of the elements of a good road crash recording system.  Many 
of these are required if road crash costs are to be determined on a national basis.  In Australia the 
recording of fatalities from road crashes is at a high standard with data integrity and timeliness both 
excellent.  The level of confidence for injury and property damage data is less although it remains 
high compared to that available in developing countries.  The important principle to take from the 
Australian system is that the effectiveness of any road crash cost system is extremely dependent on 
a stable, accurate, broad and timely road crash database. 

 
2.1.1  Human Costs 
 
Value of Lost Labour 
 
This is calculated on the loss of working time that is attributable to the road crash.  For a 
fatality or permanent incapacity this is derived from the amount of working life that a 
person would have been expected to have based on gender specific life expectancy data.  
This can be equated to average wage rates by gender and use to calculate a monetary value.  
This amount is then discounted back to the present day value for inclusion in the system.  
There are various economic views on how these values are calculated but the principles 
remain the same.  There is also a method for calculating a value for the loss of a person 
who works in the home or on voluntary community service.  This is an added complexity. 

 
The issues to note from this message is the use of average wage rates which is an 
appropriate measure in an egalitarian society like Australia but may not apply in 
developing countries where wage systems are less structured and more skewed. 

 
Quality of Life 
 
The loss of quality of life is an acknowledged but difficult to define result of road crashes.  
The human capital method does not traditionally try to estimate on economic value for this. 
 
The Australian system uses court awards and settlements as a measure of the quality of life.  
This has significant problems relating to consistency and philosophically what is taken into 
account in the Court deciding on an amount.  Additionally there are upper limits placed on 
the amount that can be awarded in some jurisdictions.  There are many ways the loss of 
quality of life can be calculated, all with their strengths and weaknesses.  Proponents of the 
WTP approach advocate the use of this approach to value the loss of quality of life. In 
Great Britain, this component is calculated as a percentage of the total fatal cost, the value 
of which was shown in the Table 2.2 below. 
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Table 2.2 : Human Costs (reflecting pain, suffering) as a Percentage of the Total Fatal 
Crash Cost Great Britain 

 

 
Source: DFID Project R7780 2003 

 
Other European countries use different values to reflect pain, grief and suffering in the 
human costs. These values are given as a proportion of the total fatal casualty cost for a 
crash as shown in Table 2.3. 
 
In its 1995 Overseas Road Note 10: Costing Road Accidents in Developing Countries, the 
UK Transport Research Laboratory suggested that the following percentages should be 
added to reflect pain grief and suffering: 
 
• 28% of total costs for a fatal crash. 
• 50% of total costs for a serious crash. 
• 8% of total costs for a slight crash. 
• 0% of total costs for a damage only crash. 
 
Thailand has used such values in its 1997 Road Safety Master Plan Study. 

      
Medical Costs 

 
This includes all medical treatment, transport to and from hospitals and costs associated 
hospital based with longer term care and rehabilitation.  This information is dependent on 
knowing the type and severity of injury and the location of the treatment.  Australia also 
considers three types of injury in determining costs fatality serious injury (hospitalization) 
and minor injury (out patient).  The methodology calculates average costs for each of these 
injury types so that can be applied to the data obtained from the comprehensive road crash 
data base. 
 
Long Term Care 
 
This involves the costs associated with the long term care of crash victims outside of the 
hospital system.  The methodology uses numbers of people with disability derived from 
census data with average cost of care of people as measured by government funding for 
care institutions per capita.  This cost area will be difficult to measure in developing 
countries where the long term care is principally a family responsibility. 
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Table 2.3: Human Costs as a Proportion of the Total Fatal Casualty Cost for a Crash 
in European countries 

 

 
 
Source: COST 313: Socioeconomic Cost of Road Accidents,Report EUR 15464 EN, Brussels, Commission 
of the European Communities. (Alfaro, J-L., Chapuis, M., Fabre, F. (Eds) 1994)  
(Cited in DFIC Project R7780 2003) 

 
Coronial Costs 
 
In Australia all road deaths are investigated by the Coroner and this item takes into account 
the costs associated with these investigations. 
 
Premature Funeral Costs 
 
Unexpected death caused by a road crash can create a financial burden on families due to 
the high cost of funeral and the general lack of savings for these events.  This cost area 
looks at the extra cost caused by the premature nature of the event which may force 
borrowings or the use of savings that were to be used for another purpose.  This item may 
not be easily quantified in Thailand. 
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Court Costs 
 
The legal or court costs included in this area are those arising from insurance claims and 
those arising from criminal action being pursued.  These costs are deduced from insurance 
company statistics and from police prosecution records respectively.  This item may not be 
easily quantified in developing countries. 

 
Correctional Services Costs 
 
These are the cost of imprisonment, periodic detention or community service orders 
relating specifically to imprisonment for road crash related misdemeanors. 

 
Workplace Disruption & Staff Replacement 
 
The relates to the loss of productivity costs for people returning from road crash injury and 
the costs of overtime or temporary staff required while injured person is unable to work.  
Measurement of this is difficult in Australia and may be more so in developing countries. 

 
Summary 
 
There are many cost areas considered in the Australia system and not all may be applicable 
in developing countries.  They do however provide a sound framework to consider the type 
of road crash cost system that best suits the local conditions and particularly data 
availability.  To assist on looking of priorities the following Table 2.4 showing the relative 
contributions to overall human costs made by each of these areas.  This will assist in the 
setting of priority areas for cost evaluation. 

 
 

Table 2.4: Percentages of various components of human costs 
 
Area % of total human costs 
Lost labour 37.19 
Quality of life 21.10 
Medical costs   4.31 
Long term care 23.73 
Coronial costs   0.01 
Premature funeral   0.04 
Legal costs 9.7 
Correctional services 0.2 
Workplace disruption 3.73 
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2.1.2 Vehicle Costs 
 
Repair Costs 
 
These costs are dependent on many factors including severity of crashes, type of vehicles 
involved and location of repair shop.  Australian data is obtained from insurance records 
and allow for all of the critical factors.  Linking these costs to type of crash based on fatal, 
serious injury and minor is more difficult as insurance data does not include information on 
injuries involved.  It is likely this will be more difficult to link in a developing country 
situation. 

 
Towing 
 
These costs relate to moving the vehicle from the scene and data is directly available from 
insurance companies.  The linkage to the crash type remains difficult. 
 
Time Lost due to Vehicle Unavailability 

  
Vehicle unavailability is a cost, in addition to the direct cost of repairs. For a commercial 
operator, e.g. taxi   this downtime may mean lost business, employee time wasted, or work 
delayed or cancelled. For a private owner, downtime may mean inconvenience due to a 
need to use public transport, lost leisure time, or some abandoned trips. It is not feasible to 
value these individual losses, but the maximum and minimum losses expected due to 
vehicle unavailability have been estimated in terms of hiring cost of a replacement vehicle 
and the average total cost of owning the vehicle over the period it is unavailable.  

 
It is noted that many cases of minor damage need not be repaired immediately, or at all.  
The owner can reduce the cost of unavailability by choosing a convenient time make the 
repair. 
 
2.1.3  General Crash Costs 

 
These are the costs that are not directly related to the level of severity of the crash.  

 
Non-vehicle Property Damage 

 
Damage to property such as traffic signals, traffic signs or other street furniture, guard rail 
is common outcome of road crashes. Estimation of the value of non-vehicle property 
damage requires knowledge of what is being damaged and how often. In Thailand road 
authority such as the Department of Highways has a good statistics on the cost of damage 
to the Department’s property. 
   
Police Costs 
 
Information on police response, attendance and investigation times is required in order to 
make estimation of the average time spent on specific crash-related police activities. In 
Australia, these include administration of reported crashes, notification of next of kin, 
coronial attendance and investigation, crash investigation and road audits. 
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Cost of Fire Services 
 

In fatal and serious crashes and whenever there is a need for their specialized fire control, 
hazard management and rescue assistance, the fire crew will attend and remain at the scene 
of a crash until it has been cleared and there is no further hazard to motorists or to the 
general public.  

 
Insurance Administration 
 
In providing insurance cover for vehicles, the insurers incur expenses known as 
underwriting costs, which are the costs of administering claims.  
. 
Travel Delay Costs 

 
Road crashes can result in travel delays to other motorists, particularly in the urban area. 
Such delays impose costs as the time lost queuing in traffic has a productive value. In 
estimating the cost of the delay, it is necessary to know values on travel time saved and 
lost. Values of 44 to 68 per cent of the wage rate for travel time lost and 35 to 41 per cent 
for travel time saved were proposed and adopted in the Australian method. 

 
Summary 

 
The various component of general crash costs are summarized in Figure 2.1 

 

 
 

Figure 2.1: Summary of General Crash Costs 
 

2.1.4  Summary 
 

In this section, a review of Human Capital Approach was given. The Australian method 
was reviewed in more detail so as to gain a greater understanding of the method so that the 
Consultant can apply the principles to the current study of crash costing in Thailand. 
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2.2 National Experience in Estimating Crash Costs 
 
Research Work on Economic Losses of Road Accidents in Thailand. 
 
There are quite a number of research projects on the analysis of economic losses from road 
accidents in Thailand. Virtually all of these have adopted the human capital approach in 
estimating the losses. Work at the national  level includes Direk Patamasiriwat (1994), R. 
Tosutho (1997), Angsana Boontam (2001),  Worawate Suwanrada (2005), and  Paramet  
Luathep and Yordphol  Tanaboriboon (2005).  Studies limited to road accidents in 
Bangkok are Prapee Komnamoon (1979), Chareonrat Promglam (1998), Rungnapa 
Kradang-Nga (1999), and Wanapa Sumiratana (1996). Other studies, such as Watana S. 
Chanchareon et. al. (1993) and Supachai Kunaratanapruek et. al. (1995), focus on medical 
costs of road accidents.  It is possible to classify the methods used in these studies 
according to the three types of losses, as follows. (See Table 2.5 for summary of the time 
period, the level of data, and the type of losses in these research studies.) 
   
2.2.1  Lost Output 
 
The opportunity cost of lost output from road accidents can be divided into 3 groups: 
 
• Lost output  due to death, 
• Lost output due to injury (full recovery or continuing disability), 
• Lost output among care takers of the injured and the disabled. 
 
(See summary of the methods used in estimating lost output due to death in Table 2.6, and 
that of  the methods used in estimating lost output due to injury and care taking in Table 
2.7) 

 
Most  research projects on road crash costs in Thailand  include only lost output due to 
death and injury of the victims, and do not take into account lost output due to care taking 
of the injured. However, there are three studies [Direk Patamasiriwat (1994),  R. Tosutho 
(1997), and Worawate Suwanrada (2005)] which attempt to quantify the loss of income of 
those who carry the burden of caring for the disabled. 

 
In estimating lost output, most researchers use the same principle by examining losses in 
terms of time and income which should have been earned during the remaining working 
life of the dead. In the case of injury, income losses are estimated during and after the 
hospitalization period, both for the injured and their care takers. Therefore, it is necessary 
to make projections of future income for those affected by accidents. The methods of 
income projection are elaborated clearly in Prapee Komnamoon (1979), Direk 
Patamasiriwat (1994), R. Tosutho (1997), Worawate Suwanrada (2005), and Angsana 
Boontam (2001). The methods used differ from one another. Worawate Suwanrada (2005) 
calculates foregone income from the “wage function” which relates wage income to age, 
and is estimated based on the data from a work status survey by the National Statistical 
Office. R. Tosutho (1997) estimates average income classified by age from the “earning 
function”, while Direk Patamasiriwat (1994) derives average income classified by age and 
gender from a set of survey data by the National Statistical Office. 
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There are also differences in income growth rate and discount rate which is needed to 
convert future values into present values. Direk Patamasiriwat (1996) sets the average 
income growth and the social discount rate at 5.5% and 4% per year respectively. Prapee 
Komnamoon (1979) uses the discount rate of 12% per year, while Worawate Suwanrada 
(2005) allows income to grow at 6% per annum, and discounts any future values at 3% per 
annum. 

 
2.2.2  Medical Expenses 

 
Medical service for accident victims can be divided into two periods: emergency medical 
service before reaching hospitals, and hospital care. (See summary of estimation methods 
for medical costs in Table 2.8.)  Direk Patamasiriwat (1996) studies pre-hospital medical 
costs by relying on data provided by three hospitals in Bangkok – Rachawithee, 
Wachirapayabarn, and Bangkok. He defines “pre-hospital care” as the emergency 
preliminary medical service provided at the scenes of the accidents, including delivery to 
the hospital. 

 
Medical cost can be analyzed from 2 viewpoints: medical expenses actually paid by 
patients to hospitals, and the actual cost incurred by hospitals. Prapee Komnamoon (1979) 
distinguishes two groups of patients: out-patients who are slightly injured and not required 
to spend a night in hospital, and in-patients who sustain medium to serious injuries and are 
required to be hospitalized for 3 – 80 days. Prapee uses data from Siriraj Hospital, 
Ramathibodhi Hospital, and Central Hospital to estimate the economic cost of medical care 
in road accidents. It should be observed that  Prapee Komnamoon (1979), as well as  Direk 
Patamasiriwat (1996) and  Paramet  Luathep and Yordphol  Tanaboriboon (2005) rely on 
data from only state-owned hospitals, while Watana S. Chanchareon et. al. (1993) utilizes 
random samples from both state-owned and private hospitals for their medical cost 
estimation. R. Tosutho (1997) tries to detect the trend and finds that medical cost for in-
patients in state-owned hospitals  increased during the 1991-1995 period. 

 
2.2.3  Property Damage Cost and Other Costs 

 
Most road accidents involve damages to public and private properties including vehicles, 
roads, and traffic signs and equipment. (See summary of estimation methods for property 
damage and other costs in Table 2.9)  Prapee Komnamoon (1979) classifies property into 
vehicles and other property, and uses questionnaire-based survey data in 1976 for Bangkok 
to estimate vehicle repair cost, insurance-related cost, and time cost of other third-party 
individuals. He finds vehicle damage cost to be higher than other property costs. Direk 
Patamasiriwat (1994) and R. Tosutho (1997) estimate property damage cost both for the 
private and public sectors. 

  
Besides the costs mentioned above, road accidents entail other costs, such as police and 
judicial administrative cost, and insurance administrative cost. One type of cost whose 
valuation is the most difficult of all, is “pain, grief, and suffering” experienced by the 
victims and their loved ones – generally called “human cost”. Paramet  Luathep and 
Yordphol  Tanaboriboon (2005) try to include these other costs, including emergency 
medical service cost. They follow the method recommended by the Transport Research 
Laboratory (1995) and modified by Mohan (2002)  in setting human cost as a percentage of 
total accident cost : 20% in the case of fatality, 50% in the case of serious injury, and 1% in 
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the case of slight injury. Worawate Suwanrada (2005) also includes the human cost as part 
of the economic loss of accidents, and he also uses the Mohan modified TRL 
recommendation as that adopted by Paramet  Luathep and Yordphol  Tanaboriboon (2005). 
Worawate Suwanrada (2005) also examines court decisions and concludes that the 
compensation amounts for car accident victims granted by the Thai court cannot be used as 
the “shadow price” for human cost. 

   
Table 2.5 : Time Period, Level of Data, and Type of  Losses in Reviewed Research           
        Work 
 

Research Work 
(Year of Study) 

Year of 
Loss Year of Data Type of Losses 

    
Prapee Komnamoon (1979)   1976 Bangkok 1. Lost output 

2. Medical cost 
3. Vehicle and other     
     property  damage 
4. Others 

Direk Patamasiriwat (1994) 1992 Country-wide 1. Lost output of the  
    dead 
2. Reduced output of  
    the disabled 
3. Medical cost 
4. Lost output in   
    taking care of the  
    injured 
5. Property damage 

Watana S. Chanchareon  et. al. (1993) 1993-1994 Bangkok and 
Central Region 

Medical cost 

Supachai Kunaratanapruek et. al. 
(1995) 1993-1994 Country-wide Medical cost 

R.Tosutho (1997) 1981-1995 Country-wide 1. Medical cost 
2. Property damage 
3. Lost income 
4. Opportunity cost of   
    the injured, the     
    disabled, and their  
    families 

Angsana Boontam (2001) 1995-2002 Country-wide Lost output by fatality 
Paramet  Luathep and  
Yordphol  Tanaboriboon (2005) 

2002 Country-wide 1. Medical cost 
2. Lost output by 
death  
    and injury 
3. Property damage 
4. Administrative cost  
    of insurance  
    companies 
5. Emergency medical 
    cost 
6. Human cost 
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Table 2.5  :  Time Period, Level of Data, and Type of  Losses in Reviewed Research 
Work (continued) 

 
Research Work 
(Year of Study) 

Year of 
Loss Year of Data Type of Losses 

    
Chareonrat Promglam (1998) 1996 Bangkok and 

Central Region 
1. Lifetime income  
    loss 
2. Medical cost 
3. Vehicle damage 
4. Causing delays to  
    other road users 

Rungnapa Kradang-Nga (1999) 1 October 
1997 - 30 
September 

1998 

Bangkok Medical cost 

Direk Patamasiriwat (1994) 1996 Bangkok Pre-hospital Medical 
cost 

Wanapa Sumiratana (1996)   1 July – 30 
September 

1995 

Bangkok Medical cost 

Worawate Suwanrada (2005) 2002 Country-wide 1. Lost output  by  
    death 
2. Lost output by  
    injury and 
disability 
3. Lost output by care  
    taking for the  
    injured and the  
    disabled 
4. Medical cost 
5. Property damage 
6. Human cost  (pain,  
    grief, and 
suffering) 
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Table 2.6 :  The Methods Used in Estimating Lost Output Due to Death in Reviewed 
Research   Work 

 
Research Work 
(Year of Study) Estimating Formula Source of data 

   
Prapee Komnamoon (1979)   ,

,

, /(1 )
j i

i j
death

E
j i i t

t
t AGE

Y y r
=

= +∑  

AGE(death) : Age of the 
deceased  
En:age at the last year of the 
working life for  i  
Ydi :  income per head of i  at  
year  t (discount rate 12% p.a.) 

Income per head from 
NESDB 
The number of  deaths from 
the Traffic Police, 1976 

Direk Patamasiriwat (1994) 

,

, /(1 )
j

average

j i
death

AGE
i j i t

t
t AGE

W w ρ
=

= +∑  

 
Wi : income loss for  i 
j : gender , AGE ave 

i,j: average 
longevity by sex 
AGEdeath

j
 : age of i  in the year 

of accident 
Wt

j,i: average income by age by 
sex at year  t 
ρ : Social Discount rate 5 % 

p.a. 

Average income by age by 
sex, and longevity from the 
National Statistical Office 

Direk Patamasiriwat (1996) Accumulative income from ages 
25 – 65 for males and females; 
monthly wage by age group 
(inflation adjusted); wage 
income increases by 5.5% p.a., 
and social discount rate at 4% 
p.a. 
 
 (N1 x Prob x  lifetime income) 
N1: Number of casualties 
Prob : Probability of life saving 

Monthly wage from  the 
National Statistical Office 
 
 
 
 
 
 
N1 and  Prob  from the 
National Statistical Office; 
lifetime income  from own 
calculation 

R. Tosutho (1997) 60

1
* 3i

i t
y N

= +
∑  

N3 : Number of deaths in each 
age group 
Yi  : income at age i ,  t : age at 
the death 

Average income from the 
earning function as 
determined by age, education, 
gender, and occupation; and 
from the National Statistical 
Office survey in 1988. 
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Table 2.6  :  The Methods Used in Estimating Lost Output Due to Death in Reviewed 
Research Work (continued) 

 
Research Work 
(Year of Study) Estimating Formula Source of data 

   
Angsana Boontam (2001) Number of lost years for 

individuals 
YLL(i,j)=AGE(aver j,t) - 

AGE (death,t) 
Number of total lost years 

,

,

j i
t t

j i

YYL YLL=∑  

AGE(aver j,t): average age of 
sex j in year t 
AGE(death,t): age of the 
deceased in year  t 

Longevity (male = 70, female= 
75) from the National 
Statistical Office. 
Number of deaths by sex and 
age group from the Public 
Health Ministry. 

 Loss in national income 
(Baht/person/year) 

LOSTt = YYLt x incomet 
LOSTt : economic loss in year t 
YLL(t) : Number of total lost 
years in tear t 
Income(t) : income per head in 
year t 

National income data from 
NESDB 

Paramet  Luathep and  
Yordphol  Tanaboriboon (2005)

Lost output in fatality = 
   GDP per head x (Retiring age 
– Average age of the deceased) 
/ [1 - (discount rate + income 
growth rate) ] 
  GDP per head = 84,877 baht 
  Retiring age = 60  years 
  Average age of the deceased = 
  31.7 years 
    Discount rate = 6.75 % 
   Income growth rate = GDP  
    growth = 6%    

Public Health Ministry, Khon 
Kaen Hospital, NESDB, and 
the National Statistical Office 

Worawate Suwanrada (2005) Lost output  = Number of 
casualties   x  Foregone Income 
Foregone Income is calculated 
from a wage function, showing 
relationship between wage and 
age 

Number of casualties from the 
Public Health Ministry and 
“Survey on Disability in 
2002” by the National 
Statistical Office. 
The wage function estimation 
uses data from the labour force 
survey round 3 in 2002 by the 
National Statistical Office. 
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Table 2.7  :  The Methods Used in Estimating Lost Output Due to Injury  in Reviewed 
Research Work 

 
Research Work   
(Year of Study) Estimating Formula Source of data 

   
R. Tosutho (1997) Lost output of the injured (TL3) 

N1 x (23/365) x AI 
N1: Number of injuries in each 
year 
23:average days of 
hospitalization 
AI: average annual income = 
26,520 baht 

Number of injuries from the 
National Statistical Office; 
average days of 
hospitalization and average 
annual income from Watana 
S. Chanchareon et. al. (1993) 

 Lost output of the disabled 
(TL4) 

N2 x (6000/365) x AI 
N2= Number of disabilities in 
each year  
Lost working days : 6,000 days 
AI : average annual income = 
26,520 baht 

Number of disabilities from 
the National Statistical Office; 
average days of 
hospitalization and average 
annual income from Watana 
S. Chanchareon et. al. (1993); 
lost working days from the 
Nation Council 

 Lost output of relatives  (TL5) 
N1 x (23/365) x  AI 

N1: Number of injuries in each 
year  
23: average days of 
hospitalization 
AI : average annual income = 
26,520 baht 

Number of injuries from the 
National Statistical Office; 
average days of 
hospitalization and average 
annual income from Watana 
S. Chanchareon et. al. (1993) 

Prapee Komnamoon (1979) Lost output of the injured (L) 
L= (Yd- Cd) x I x (d1+d2)/365  

(using The Loss of Net Output 
approach) 
Yd = annual income per one  
             injury 
Cd=  annual consumption per 
one  
             injury 
d1 = lost working days due to  
           serious injury  
d2 = lost working days in the  
          future 
I =  number of injuries in each  
          year 
 

Annual income from NESDB 
Lost working days due to 
serious injury  and lost 
working days in the future 
from the Labour Department, 
Ministry of Interior, 1972     
Number of injuries from 
Traffic Police, 1976 
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Table 2.7  :  The Methods Used in Estimating Lost Output Due to Injury  in Reviewed 
Research Work (continued) 

 
Research Work   
(Year of Study) Estimating Formula Source of data 

   
Paramet  Luathep and 
Yordphol  Tanaboriboon 
(2005) 

Lost output due to serious  
injury = 
   average lost working days x  
average wage rate 
   average lost working days = 
30   days 
  average wage rate = 326 baht 
per day 

The Public Health Ministry, 
Khon Kaen Hospital, and from 
the National Statistical Office 

 Lost output due to slight injury 
= 
   average lost working days x 
average wage rate 
   average lost working days = 2  
days 
   average wage rate = 326 baht 
per day 

The Public Health Ministry, 
Khon Kaen Hospital, and from 
the National Statistical Office 

Worawate Suwanrada (2005) Lost output of the injured and 
their care providers  = 
Number of injuries  x  days of 
hospitalization   x  average 
daily wage 

Number of injuries  from the 
Public Health Ministry; 
number of days in hospital 
from Watana S. Chanchareon 
et. al. (1993), 
Supachai Kunaratanapruek et. 
al. (1995), and a report on 
health and welfare survey in 
2003 
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Table 2.8  :  The Methods Used in Estimating Medical Cost  in Reviewed Research 
Work 

 
Research Work 
(Year of Study) Estimating Formula Source of data 

Prapee Komnamoon 
(1979)   

Medical cost per serious injury = 
  Average hospital cost per person per 
day x days in hospital x  number of 
serious injuries in Bangkok in 1976 
  Average hospital cost per person per 
day =  Total annual  hospital cost / 
(number of beds x 365) 

Siriraj Hospital, 
Ramathibodhi Hospital, 
and Central Hospital 

 Medical cost per slight injury = 
  Average hospital cost per person per 
day for out-patient  
  x  number of slight injuries in 
Bangkok in 1976 
  Average hospital cost per person per 
day for out-patient  =  
   Total hospital cost / number of out-
patients 

Siriraj Hospital, 
Ramathibodhi Hospital, 
and Central Hospital 

Watana S. Chanchareon et. 
al. (1993) 

EXP = 13.932-11.09HOS+21.804OPN 
  EXP = Medical cost 
  HOS = type of hospital 
  OPN = doctor’s opinion on the 
degree of injury 
   

Questionnaire-based 
surveys in 2 state-owned 
hospitals and 4 private 
hospitals in Bangkok, 
Samutprakarn, 
Samutsakorn, and 
Kanchanaburi 

Direk Patamasiriwat 
(1996) 

Investment in medical equipment, 
communication equipment and radio 
centers, together with personnel 
training expenses. 
Operating expenses: wages and 
salaries, fuel, medical supplies, 
maintenance and depreciation of 
ambulances and equipment. 

Naraintorn emergency unit 
at Rajavithee Hospital, 
Life-saving unit at 
Wacharapayabarn 
Hospital, and Motorlance 
unit at Bangkok Hospital. 

R. Tosutho (1997) Medical cost (Treatment) 
Treatment = N1 x 4,542 x CPI 
  N1 : number of injuries in a year 
4,542 : in-patient medical expenses in 
state-owned hospitals 
  CPI : consumer price index 

number of injuries in a 
year and consumer price 
index from the National 
Statistical Office; in-
patient medical expenses 
in state-owned hospitals 
from Watana S. 
Chanchareon et. al. (1993) 

Paramet  Luathep and 
Yordphol  Tanaboriboon 
(2005) 

Hospitalization cost per injury x  
                                 number of injuries 

Khon Khaen Hospital 

Worawate Suwanrada 
(2005) 

Number of injuries x  
            average hospitalization 
expenses 

Number of injuries  from 
the Public Health Ministry; 
hospitalization expenses 
from Watana S. 
Chanchareon et. al. (1993), 
Supachai Kunaratanapruek 
et. al. (1995) 
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Table 2.9  :  The Methods Used in Estimating Property Damage and Other Costs  in 
Reviewed Research Work 

 
Research Work 
(Year of Study) Estimating Formula Source of data 

Prapee Komnamoon 
(1979)   

1. Vehicles Damage cost per vehicle =    
[N1+ (1.8xN2) + (3.6xN3) + 
(6.9xN4)] 
N1 : number of “property damage 
only”  
        accidents 
N2 : number of “slight injury” 
accidents 
N3 : number of “serious injury”  
        accidents 
N4 : number of “fatality” accidents 

A survey in Bangkok 

 2. insurance expenses = 
    Accident rate in BKK  x  nation-
wide insurance expenses      
    Accident rate in BKK  = 100 x  
number of accidents in BKK / number 
of accidents in  the whole country 

Nation-wide insurance 
expenses  from the 
Commerce Ministry; 
number of accidents in 
BKK and number of 
accidents in  the whole 
country from the Police 
Department 

 3. Time loss = 
  Time lost due to accidents in a year  x 
time value per person per hour x 
average passengers in a car x  number 
of accidents in a year 
  Time lost =1.40 hours, time value per 
person per hour = 4.4 baht/hour for 
passenger cars, 1.7 baht/hour for buses 

Time lost due to accidents 
in a year  and time value 
per person per hour from a 
survey; average passengers 
in a car and number of 
accidents in a year from 
the Police Department 
 

R. Tosutho (1997) Value of property damage =  
    Automobile x CPI 
Automobile : number of damaged cars 
due to road accidents, CPI : consumer 
price index 

Number of damaged cars 
due to road accidents from 
the Insurance Department; 
consumer price index from 
the National Statistical 
Office 
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Table 2.9  :  The Methods Used in Estimating Property Damage and Other Costs  in 
Reviewed Research Work (continued) 

 
Research Work 
(Year of Study) Estimating Formula Source of data 

Paramet  Luathep and 
Yordphol  Tanaboriboon 
(2005) 

The sum of vehicle damage cost and 
public property damage cost 

The National Police 
Office, and the Highway 
Department 

 Insurance administrative cost is all 
expenses borne by insurance 
companies 

Insurance companies 

 Emergency medical service cost 
(EMS) = Labor cost + material cost 
+capital cost 
   Labor cost = wage + 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 tool + 
durable articles 

EMS unit at Khon Khaen 
Hospital 

 Property damage loss = Number of 
damaged parties x Property damage 
cost per damaged party 

“Statistics of Road 
Accident Cases” by the 
National Police Office 

 Human cost (pain, grief, and suffering) 20% of lost output in 
fatality accidents 
50%  of [lost output from 
injury + medical cost] in 
case of  in-patients 
1% of [lost output from 
injury + medical cost] in 
case of  out-patients 
(Mohan (2002)) 

 
2.3 Summary 
 
The methodologies for determining road crash costs have been reviewed from both 
international and national experiences. Cost components that are common in most of the 
methods reviewed are: 
 

• Loss of productivity ( due to death, injury, disability of crash victims and their 
carers) 

• Property damage costs 
- Vehicle costs ( repair, towing and vehicle unavailability cost) 
- Non-vehicle costs (public infrastructure e.g. guard rail, traffic signal poles) 

• Medical and Hospital costs 
• Emergency Medical Services costs 
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• Police costs ( emergency response, site investigation, follow-up and administration) 
• Insurance services costs 
• Judicial system costs 
 

The UK Transport Research Laboratory (1995) has recommended the use of fixed 
percentages to add to the total costs of a crash, depending on the severity to reflect the 
human cost of pain, grief and suffering. For example, 28% for a fatal crash, 50% a serious 
crash and 8% a slight crash. Thailand has used these values in its 1997 study of road 
accident costs. A number of countries have used similar values modified from the TRL 
recommendation including the latest two studies. In the present study, these values  will 
likely to be obtained from interviews with experts and Politicians. 

 
The Australian costing has included funeral costs, correctional services (prisons) costs, 
coronial costs and workplace disruption and staff replacement costs in its human costs 
category; costs of fire services and travel delay costs in the general crash costs category. 
 
For Thailand situation, a significant component, the emergency rescue costs has been 
added. These are the costs born by private volunteer foundations which play an important 
role in the rescue of crash victims or assisting police/medical personnel at the scene of the 
accident. 
 
The present study will thus cover the following cost components: 
 

• Loss of productivity ( due to death, injury, disability of crash victims and their 
carers) 

• Quality of life costs 
• Medical and Hospital costs 
• Emergency Medical Services costs 
• Long term care 
• Property damage costs 

- Vehicle costs ( repair, towing and vehicle unavailability cost) 
- Non-vehicle costs (public infrastructure e.g. guard rail, traffic signal poles) 
 

• Police costs ( emergency response, site investigation, follow-up and administration) 
• Insurance services costs 
• Judicial system costs 
• Emergency rescue costs, and 
• Travel delay costs 

 
 


