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ABSTRACT 

The present research on evaluation of accident cost is a novel initiative for Rwanda. The 

main objectives were to estimate road accident costs for Rwanda by using different 

methods, to compare them and hence to recommend the appropriate approach for road 

accident evaluation.  

Different methods to evaluate accident costs were reviewed. Among them two methods, 

i.e. Human Capital, and Willingness to Pay (WTP) methods were selected to evaluate 

road accident costs in Rwanda because they were commonly used as the best practices in 

the developed countries of the world.  

In order to ensure unbiased collection of data, a stratified random sampling technique was 

employed within 13 vehicle types. Human Capital method needs elemental cost data for 

all components of a road accident, on other hand for WTP method only behavior data for 

respondents are required. Data were collected with the help of questionnaire surveys 

involving 398 and 110 respondents respectively for the Human Capital and the WTP 

methods. 

According to international best practices four different types of accidents, i.e. fatal, 

serious injury, slight injury and material damage only accidents were evaluated and 

compared using both Human Capital and WTP methods.  

It was found out that accident costs resulting from the WTP method were significantly 

higher than that obtained from the Human Capital method. The accident costs for fatal, 

serious injury, slight injury and material damage only accidents by the WTP method were 

about 4, 5, 6 and 5 times higher respectively than that obtained from Human Capital 

method. This is analogous to the international findings on accident costs. For example, 

the accident costs in Singapore for fatal and serious injury in WTP method were 2 and 16 

times higher than that of the Human Capital/Lost output method. Again the accident costs 

in Cambodia as computed from the Human Capital method were compared with the 

international results obtained from the WTP method. It shows that the accident costs for 

fatal, serious and slight injury obtained from the Human Capital method were about 



vii 
 

1403.6%, 49% and 243% less than corresponding average accident costs obtained from 

WTP method in different developed countries of the world. This confirms the finding of 

this research that road accident costs obtained from the WTP method are generally higher 

than that of the total elemental costs of different accident cost components taken together. 

The Rwandan results from WTP method were compared against averages of international 

results after adjusting for purchasing power parity (PPP) and Consumer Price Index 

(CPI). The fatal, serious and slight injury accidents costs of this research were about 

20%, 47% and 80% higher than that of average of a number of developed countries in the 

world. However, the fatal accident costs for Rwanda was 36.8% lower comparing that of 

USA. It may be mentioned here that without adjustments for PPP and CPI, the accident 

costs for fatal, serious and slight injury in Rwanda were respectively 22.5% lower, 18.6% 

and 72.3% higher than that of the average of a number of developed countries. It is 

evident from the comparisons of accident costs from a number of international studies 

that this research has been successful in evaluating costs of different types of accidents 

within reasonable accuracy using both WTP and HCM methods 

Again, it appears from the results that there are significant differences in accident cost 

values obtained from the Human capital and the willingness to pay methods. It is 

therefore recommended to conduct a more comprehensive research involving a 

significantly higher number of samples to get further insights of the issue. Finally, the 

WTP method is recommended as the appropriate method to be used for Rwanda. This is 

because it represents the true societal value or wiliness to pay for accident costs. 

Moreover, it is relatively cheaper and less time consuming to evaluate accident costs 

using WTP method.  
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Chapter 1 : INTRODUCTION 

 

1.1.Back Ground 

In most of the developing countries, the construction cost of roads is still high and this 

construction cost represents the total annual transport cost. Rwanda has made significant 

achievements in developing transport infrastructure in recent years but still a satisfied solution is 

not yet accomplished due to the lack of enough infrastructure including road safety measures. 

The number of road traffic accidents is still very high which leads to high death rates. The main 

causes of road accidents in developing countries especially in Rwanda are the reckless driving 

and unconstructed or destroyed roads, also because a big percentage of roads found in Rwanda 

are unpaved. In road traffic accidents involving personal injury, economic resources are 

destroyed and the productivity of the economy is correspondingly reduced, which means that the 

human and property losses due to road accidents are taken into account, and these losses have 

significant socio-economic impacts to the country. When planning investments in the roads 

sector, it is necessary to evaluate all costs associated with the proposed projects.  These include 

construction costs, maintenance and rehabilitation costs, road user costs, and all other external or 

exogenous costs or benefits that can be directly attributed to the road projects.  It is normal to 

consider such costs or benefits over an extended analysis period usually equal to a longer than 

the expected life of the road, hence the term 'life-cycle' cost analysis.  The costs of construction, 

maintenance and rehabilitation are usually borne by the agency or authority in charge of the road 

network.   

However, road user costs are borne by the community at large in the form of vehicle operating 

costs (VOC), travel time costs, accident costs and other indirect costs. Accident costs are one of 

the costs which form the road user costs, although accident costs can be estimated in several 

ways in terms of both the resource content  (e.g. cost of spares and vehicle replacement), and the 

injuries and fatalities.  However, the lack of acceptable methods of estimating accident and 

discomfort costs in developing countries is the main reason why these two components of road 

user costs are not included in existing road investment appraisal models for developing countries. 

The evaluation of accident costs for Rwanda will play a big role in the study of national 

economic improvement and the establishment of strategies and measures to reduce accident by 

supporting the national road safety policy. 
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1.2.Problem Statement 

Reference is made to Road Casualties Great Britain (1). The article describes the scope and 

limitations of the contributory factors information recently added to the national road accident 

reporting system, and presents results from the third year of collection, including:  

- Failed to look properly was the most frequently reported contributory factor and was 

reported in 35 per cent of all accidents. Four of the five most frequently reported 

contributory factors involved driver or rider error or reaction. For fatal accidents the most 

frequently reported contributory factor was loss of control, which was involved in 33 per 

cent of fatal accidents.  

- Younger and older drivers are more likely to have a contributory factor recorded than 

drivers aged 25-69. Younger drivers, particularly males, are more likely to have factors 

related to speed and behavior, whereas older drivers are more likely to have factors 

related to vision and judgment. 

Currently the number of road accidents in Rwanda grows day by day. According to Rwanda 

National Police the average record of road accident is one fatal per day, five injuries per day and 

70% of road accidents are due to reckless driving (2).This number of fatal accidents has a 

significant impact to the socio-economic development. The total annual transport cost is one of 

the fundamental of national economic; therefore the total annual transport cost is mainly 

composed by Road Agency Costs (RAC) which is nothing than road investment or Capital cost 

and Road Users Costs (RUC) which is composed by vehicle operating costs, time costs and 

external costs. In external costs we found accident costs and environmental costs which are 

insignificant costs in developed countries but in developing countries especially in Rwanda, it 

has meaningful to the national economic due to the highest number of human and property losses 

during road accident. The research on evaluation of road accident cost will be helpful during the 

estimation of real transport cost in Rwanda, thus the improvement of the socio-economic 

development. 

 

1.3.Project Aim 

The project aim is to choose the suitable approach to be used during the evaluation of accident 

costs for Rwanda by comparing 2 approaches which are; Willingness-to-pay (WTP) and Human 

capital approaches. 
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1.4.Objectives 

The main objective of this research is therefore to evaluate the road accident costs, which in turn 

would contribute more efficiently to the growth of the national economy, to the economic 

development, to the annual transport cost and to the poverty reduction. 

 

The specific objectives are: 

i. To conduct review of different methods of evaluation of road accident costs; 

ii. To collect and collate relevant road accident data; 

iii. To evaluate road accident costs for Rwanda by using different methods; 

iv. To compare different road accident methods  evaluation; and 

v. To recommend appropriate approach for road accident evaluation. 

 

1.5.Project Scope 

This dissertation is limited to the country of Rwanda and the resulting suitable approach to be 

used while evaluating the accident costs for Rwanda will then help in the future prediction of the 

minimum annual loss to the Rwandan transport costs resulting from road accidents because 

accident costs are a part of road user costs. 

 

1.6.Structure of the Dissertation 

The body of this dissertation is organized into six chapters; the first chapter gives an introduction 

to the research as well as presenting the aim and objectives. The second chapter summarizes the 

literature review which is made up of six main parts: the first gives an introduction of the 

literature review, the second part reviews the theory of valuing accident savings, the need to 

value road and socio-economic contribution of valuing road accident costs, the third part deal 

with the classification of accidents road and relation between road safety and costing. The fourth 

part reviews different methods available to value road accident including the adoption of Human 

capital and WTP methods with their advantages and limitations, the fifth part discuss on the 

valuation of Road Accident Costs with Human Capital and WTP methods, while the sixth part is 

relating to review of previous studies of road accidents costs and their limitations.  

Details about the methodology followed in this research are provided in the third chapter, the 

fourth chapter describes the questionnaire design and data collection, while the fifth chapter 

deals with the evaluation of road accident costs. Finally the conclusion and recommendation are 

given in the sixth chapter. 
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Chapter 2 : RESEARCH INTO ACCIDENT COST VALUATION 

 

2.1.Introduction 

This chapter reviews the literature on different approaches to road accident cost. Although the 

topic of this thesis is evaluation of road accident costs. In Rwanda, there appears many accidents 

where many people loses their life and other  loses their properties, as a consequence,  no  

specific studies concerning road accident costs  have  been carried out in Rwanda. It is in that 

context this research was conducted. Previous studies are concerned with the valuation of road 

accident in developed countries and some of developing countries such as Cambodia, Thailand, 

Indonesia, etc. However, the literature, which is mainly based on a mixture of modes of transport 

appearing in Rwanda, remains relevant from an approach point of view.   

2.2.Valuing Accident Savings 

2.2.1. The Need to Value Accident Road 

The improvement of roads lead to the benefit of road accidents reduction, and this benefit should 

be involved in the road appraisal. During the road accident there are losses of human beings and 

material damaged which should be evaluated. A reduction (or increase) of the evaluation of road 

investment is the ‘safety’ benefit (or disbenefit) of undertaking the upgrading. A deeply accident 

cost study will often provide information on the costs of accidents in both urban and rural 

environments and, possibly, for different regions of a country. It was mentioned by Gitelman and 

Hakkert (3) that the most common form of a safety effect is the percentage of accident reduction 

following the treatment. The main source of evidence on safety effects are observational before-

after studies. Other methods for quantifying safety effects are also possible. Those, mostly, 

provide theoretical values of the effects based on known relationships between risk factors and 

accidents. For example, speed limiters in cars have not yet been introduced on a wide scale. 

Their actual safety effects are therefore unknown. Predictions of reductions of accident 

occurrences can be made on the basis of the effects estimated in speed simulation, utilizing the 

mathematical relationships between speed change and change in accident frequency. One should 

remember that the safety effect of a measure is stated as available if the estimates of both the 

average value and the confidence interval of the effect are known. One should also ascertain that 

both the type of measure and the type of sites (units) for which the estimates are available, 

correspond to those for which the CBA/CEA is performed Typically, it is desirable to apply the 

local values of safety effects, i.e. those attained by the evaluation studies performed in the 
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country. When the local values do not exist, summaries of international experience can 

alternatively be used. If the value of a safety effect is provided by a study, for which the CBA is 

performed, the estimation of safety effect should satisfy the criteria of correct safety evaluation. 

This implies that the evaluation should account for the uncontrolled environment, e.g. general 

accident trends, changes in traffic volumes, and for the selection bias if relevant. 

 Effectively such safety evaluation information should be available from the appropriate 

department of government. How these road accident costs or safety evaluation are estimated will 

be discussed in the following subchapter. 

 

2.2.2. Socio-Economic Contribution of Valuing Road Accident Costs 

As we know accident may economically affect directly or indirectly the society, precisely the 

victim’s family.  

 In a research of the WHO’s Ad hoc Committee on Health Research Relating to Future 

Intervention Options (4), the most economically active and productive age group, specifically 

those aged between 15 and 44 years, figures heavily in road traffic injuries. This will inevitably 

affect the economy by the slack that they create in the workforce. In addition, the physically 

disabled victims that are within the lowest-income group’s earning capacity are heavily affected 

since they “most likely rely on physical activity”. Moreover, road accident victims represent 

between 30 to 86% of all hospital trauma admissions.  

According to the Journal of Eastern Asia society for Transportation Studies (5), victims tend to 

stay longer in the hospital than average patients. In University of the Philippines-Philippine 

General Hospital for example, vehicular collisions contribute to 25% of its total admissions of 

medico legal cases.  

This has an adverse impact on the resources of public hospitals and the government in general as 

these hospitals shoulders an average of 25% to 75% of the victims’ total costs of medication and 

treatment. This is aggravated by the fact that 80% of seriously injured and 50% of slightly 

injured road accident victims seek medical attention in government owned and managed 

hospitals. 

According to the above research, the valuation of accident costs will be helpful to estimate the 

annual loss in term of national economic as well as household’s losses during accident. 
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2.3.Classification of Road Accidents 

Road accidents may be classified depending of country to country. For example in Cambodia, 

accidents are classified into four severity categories: fatal, serious injury, slight injury, and 

property damage only (6). Further researches try to give definition of accident categories 

according to Department for International Development (7), in road safety studies accidents need 

to be classified for costing purposes. Accidents may involve injury to a person i.e. ‘personal-

injury accidents’ or alternatively, may result only in damage to vehicles (and possibly property), 

in which case they are termed ‘damage-only accidents’. It is standard practice for these accidents 

to be further classified as being fatal, serious or slight. The typical definitions that define 

accident severity are: 

■ A fatal accident is one in which one or more persons are killed as a result of the accident, 

provided death occurs within 30 days 

■ A serious accident is one in which there are no deaths but one or more persons are seriously 

injured i.e. usually detained in hospital as an ‘inpatient’ 

 ■ A slight accident is an accident in which there are no deaths or serious injuries but a person 

sustains an injury of a minor character such as a cut, sprain or bruise or receives outpatient 

treatment 

■ A damage-only accident is one in which no one is injured but damage to vehicles and/or 

property is sustained.  

Accident severity is defined by the most serious casualty class of any of the victims of the 

incident and road accidents are normally costed by the class of the accident. Thus the ‘cost of an 

accident’ is not the same as the ‘cost of casualties’ resulting from that accident. 

Others authors gave definition accident, according to Marjolein et al. (8), In order to cost crashes 

more specifically, it is important to divide the crashes into different categories by level of 

severity: fatal, serious, disabled, slight, only damage. We made a separate category for serious 

injuries leading to permanent disabilities as we wanted to get a better insight in the impact of 

disabilities on the total costs of road crashes for society. We used the following definitions for 

the classification of crashes and fatalities:  

 Fatal: persons were killed immediately or died within 30 days, as a result of the crash.  

Serious (recovered): Persons were hospitalized for at least 24 hours because of the injuries 

sustained in the crash. The persons get recovered.  

Serious (disabled): persons get serious injured and do not recovered 100% and have to live with 

loss of body functions.   
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Slight: injuries of a minor character such as a cut, sprain or bruise and with limited need for 

medical treatment. Persons were injured and hospitalized for less than 24 hours or not 

hospitalized.  

Damage only: damage to vehicles and or property which do not result in any injuries.  

A part the above definitions, Rwanda National Police categorized accident in four types of 

accident from two main categories as follows (9): 

i. Property Damage only accident: 

 Minor (accidents on public roads involving at least one vehicle and resulting in material 

damage only without any human injury or death with a value of less than or equal to USD 

100);  

 Major (accidents on public roads involving at least one vehicle and resulting in material 

damage only without any human injury or death with a value of more than USD 100); 

ii. Personal Injury accident: 

 Injury (accidents on public roads involving at least one vehicle and resulting in human 

injury); 

 Fatal (accidents on public roads involving at least one vehicle and resulting in human 

death). 

Comparing the above definitions of accident, it was observed that the international definition was 

more clarified than that given by the Rwanda National Police, hence the following terminologies: 

fatal accident, serious accident, slight accident, damage-only accident were adopted and used in 

this research to express the category of accident.  

2.3.1. Relation between Road Safety and Costing 

After consultation of different classifications and definitions of road accident we will need to 

evaluate the road safety in order to make decision in road investment. It was shown by Gitelman 

and Hakkert (3) that recent literature survey demonstrated that there exist many cases of both 

CBA and CEA of road safety measures which were performed in European and other countries. 

However, a close consideration of decision-making practices revealed that in most countries the 

EA is not regularly used in the assessment of road safety priorities. The screening of safety 

evaluation studies demonstrated that:  

- the EA methods are applicable for different groups of road safety measures, i.e. infrastructure-, 

vehicle- and user-related measures, whereas more routine techniques are available for assessing 

infrastructure improvements;    
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-the tools can be applied on different scales, e.g. national, regional or local, and at different 

stages of transport projects, e.g. design, maintenance or rehabilitation;  

- the assessment results can provide the decision-makers with: (a) a comparison between several 

alternatives for safety investment within a defined safety budget; (b) support for regular work, 

e.g. comparisons of options for black-spot treatments, a priority ranking of sites for safety 

improvements; (c) qualified answers to specific questions concerning interventions in the system, 

e.g. introducing a new traffic regulation, initiating enforcement campaign.  

 

2.4.Review of Different Methods Available to Value Road Accident with their Advantages 

and Limitations 

Reference is made to ADB-ASEAN (6); Costs can be estimated in several ways. Hills and Jones-

Lee and Jacobs discussed six methods for evaluating the cost of accidents. These methods are:  

i. The gross output or human capital method,  

ii. The net output method,  

iii. The life insurance method,  

iv. The court award method,  

v. The implicit public sector valuation method, and  

vi. The willingness-to-pay method.  

2.4.1. The Gross Output or Human Capital Method 

This method is based on the assessment of economic consequences, usually supplemented by a 

notional sum to reflect the pain, grief, and suffering of victims and their family members. In the 

study of side driving (10), the main advantage of this approach lies in its simple and transparent 

calculation concept. In the political discussion about the possible measures for a reduction in 

accidents, this advantage may not be neglected. The relation to concrete, assessable production 

or consumption losses may result in a higher social acceptance for the non-economists than the 

evaluation approaches based on more sophisticated and complex approaches or utility concepts. 

Therefore, it neglects a basic principle of the (welfare) economic theory, according to which each 

valuation of positive or negative impacts has to be based on the variations in the utility of the 

concerned individuals. Again, a discount rate must be chosen, and this choice will have major 

implications in the valuations, specially, when the number of years of lost 

production/consumption is high. 

2.4.2. The Net Output Method 

It deducts the future loss of productivity of individuals killed in accidents, reflecting a more 

conservative economic cost to society. According to Dissanayake (11), in the net output method, 

the total value of the casualty consists of the direct cost and net output loss.  The net output loss 

of the victim is obtained by the present value of the victim’s loss of future output after deducting 
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a share for the victim’s future consumption. Hera in his thesis showed the relationship between 

the net output and the gross output where (12) the net output and the gross output are methods of 

valuing the effect of accidents on society and they have emphasized the loss of output of those 

involved in the accident and those who are affected by it and he continue that the total value of 

the net output method consists of the direct costs and the net output loss. Whilst, the value of 

casualty, which is analyzed using the gross output (human capital) method, is calculated by 

adding together the direct cost, gross output loss, and human costs. The gross output is generally 

defined as the present value of the victim’s loss of future output. The human cost covers pain, 

grief, and suffering due to road accidents. 

2.4.3. The Life Insurance Method 

It measures the valuation of risk associated with road use and is determined by the premiums that 

drivers are willing to pay. According to Hera (12), On the one hand it might be expected that the 

Life Insurance approach would be the most accurate since the individual should be identifying 

the full costs of the accident when choosing the level of insurance. In this approach, the loss of 

output costs of life or the subjective costs are defined as the amount for which individuals are 

willing to insure their own lives or limbs. However, the amount of insurance cover provided 

might be considered as an estimate by the insured person of the value of their life to their 

dependents, which means the amount may not reflect the value to the insured of their own life. 

Therefore, in developing countries where insurance for individuals, vehicles and third-party 

insurance is uncommon, the life insurance approach would not be appropriate because there is a 

lack of data. In general this method is rarely used in the developing countries.     

2.4.4. The Court Award Method 

This method is based on the actual compensation settlements awarded, which may be influenced 

by the degree of negligence found. Referring to Hera’s thesis (12), the Court Awards method is 

the method used to determine the amounts awarded by the Courts for compensation to survivors 

or surviving dependents (in the case of a fatality). The Court Awards method again should reflect 

the full costs, but the system in many countries is imperfect in aligning compensation payments 

with costs. As it is common to life insurance and implicit public sector valuation methods, the 

court award method would not be appropriate because there is a lack of data and it is also rarely 

used in the developing countries. 

2.4.5. The Implicit Public Sector Valuation Method 

This method, a set of implicit values is used to determine the value of human lives. The implicit 

public sector valuation method (12) is determined by deriving values implicitly from investment 

programs that influence safety. The implicit public sector valuation approach again offers a 

valuation of the full indirect costs imposed by an accident, but in practice investment in different 

sectors has given rise to widely differing values for safety improvements or safety requirements. 

As the preceding methods, the implicit public sector valuation approach is rarely used and it is 

not appropriate in the developing countries due to the lack of data.     
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2.4.6. The Willingness-To-Pay Method 

It estimates the amount of money that affected people would pay to avoid an accident. 

Considerable overlaps exist in the different methods, but the derived values are substantially 

different. Therefore according to Ministry of Infrastructure (10), the main advantage of the 

willingness-to-pay approach relies in its foundation on the individual viewpoint of the concerned 

population. This approach attempts to estimate the demand (the willingness-to-pay) for an 

improved road safety. Actually, it is measured by how much the concerned individuals are ready 

to pay in order to improve their own security or the one of other people. The valuation of a 

reduced risk in road accidents or the value of a "statistical" life saved (value of statistical life) is 

calculated by dividing the individual willingness-to-pay values for a risk reduction by the 

observed change in risk. However, the main difficulty of the WTP approach consists of obtaining 

reliable and correct empirical estimation. A multitude of empirical assessments conducted so far 

for the value of statistical life, which generally involves qualitative response surveys, have 

provided a very large range. It also appears that, according to the questions and the starting 

values, a direct interview with the individual persons (the so called contingent valuation method 

CVM or Stated Preference method) may lead to unrealistic and biased results. Reservations also 

exist concerning indirect methods (Revealed Preference (RP) -method) based upon information 

available on markets where goods are exchanged. It is very difficult to obtain RP in real world 

and isolate impacts of different attributes of interest. 

2.4.7. Adoption of Human Capital and WTP Methods 

After reviewing different methods of evaluation of accident costs, among those methods (6), at 

least four were generally used over roughly the last 20 years to determine road accident costs. As 

discussed by Widyastuti (12), several approaches to accident costs have been published, however 

concerning the objective of accident cost in studies, which is maximizing the wealth of a country 

or maximizing the pursuit of social welfare, there are only two methods that are commonly used, 

the Gross Output and WTP methods. Some developed countries, including the UK, use the WTP 

method to value the cost, whereas developing countries, including Indonesia, employ the Gross 

Output method.  

In the past (12), different methods, including the Gross Output, Court Award and Willingness to 

pay are some of the accident valuation methods that have been discussed. The transport Research 

Laboratory (TRL) et al used Gross Output, the Net Output, the Court Award and Willingness to 

Pay, to analyze accident costs. Jacobs et al concluded that the two methods commonly used in 

accident valuation include the Gross Output method and the Willingness to Pay (WTP). Hills and 

Jones-Lee noted that the Gross Output method is relevant when considering the wealth of a 

country because it aims to establish the economic cost to a country caused by the loss of 

production time due to casualties. Hills and Jones-Lee argued that the alternative WTP method is 

more appropriate when considering social welfare objectives. Equally, the WTP method may 

raise concerns about people’s awareness of reducing their accident risk. 
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Hills and Jones-Lee (1981, 1983) (13) emphasis the point that the method used for costing road 

accidents depends on the objectives being pursued in a country by those planners and economists 

responsible for investment planning. The reasons for costing road accidents are most likely to be 

either the maximisation of national output or the pursuit of social welfare objectives (such as the 

minimization of injury accidents or fatalities in relation to traffic). The only accident 

costing/valuation methods that appear to be directly relevant to these two objectives area) which 

are the "gross output" method (well suited to the objective of maximising the wealth of a 

country) and the "willingness to pay" method (especially for social welfare maximisation and for 

use in costbenefit analyses). 

2.5.Valuation of Road Accident Costs with Human Capital and WTP methods 

2.5.1. Value of the loss of Output 

Road accidents lead to a loss of output in the year in which the accident occurs and, in the case 

of fatal and very serious accidents, in future years also (13). In the case of a fatality, the loss of a 

person's output is of course complete. In this situation, costs in future years have to be 

discounted to give present day values. The discount rate used should be that which is currently in 

use by economists and planners in the country concerned. In order to determine `lost output', 

certain assumptions have to be made. In the case of fatal accidents the number of `person years 

lost', is obtained by obtaining the average age of road accident fatalities and subtracting this from 

the average age at which a person ceases to work. In the case of serious accidents, estimates must 

be obtained of the average number of days that the injured person spends in hospital and then 

spends recovering at home from the accident. In the case of a slight accident, an estimate must be 

obtained of the (relatively small) number of days that the person is not working due to attending 

a doctor's surgery, a clinic or hospital (as an out-patient) to receive treatment for their minor 

injury, or being at home convalescing. 

The `Gross Output' method requires an estimate of current average wage rates (13). In the case of 

fatal accidents current wage rates were multiplied by the number of years lost' due to the road 

accident, and in the case of serious and slight accidents, days 'lost' were multiplied by the daily 

wage rate. With fatal accidents, the sums lost in future years were discounted back to a present 

value by using an appropriate discount rate. 

 

2.5.2. Estimation of Road Accident Cost using WTP method 

WTP is another method to value accident road. However, whilst this method has been adopted in 

countries such as UK, USA, New Zealand and Sweden, the difficulty of obtaining reliable 

empirical estimates has been considerable. Furthermore, whilst the willingness-to-pay approach 

was adopted in the UK in 1988 to cost fatal accidents, the use of the method to cost non-fatal 

accidents presented certain problems which have only fairly recently been resolved (Jones-Lee et 

al 1993, Hopkin and O'Reilly 1993). Even in the case of fatal accidents, a wide range of 
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empirical estimates was obtained from various studies and `a considerable element of judgment' 

was necessary (McMahon 1991) in order to derive a value that was regarded as `a reasonable 

working basis for the value of a fatal casualty for use in appraising transport investments'. 

The willingness-to-pay approach as used in the UK can also be criticised on the grounds that 

values are obtained directly for adults only (children being unable to complete the complex 

questionnaires used to derive values). (It was inferred that children's values would be equivalent 

to adults.) Children form a very high proportion of people killed or injured in developing 

countries (about twice that of the UK) and the willingness-to-pay approach might therefore 

appear, at the moment to be inappropriate. Similarly the method is used in the UK to obtain 

values for drivers or passengers of motor vehicles only. Again this weakens the case for its use in 

developing countries where significant proportions of people killed and injured are pedestrians 

and pedal cyclists. Lastly it may be more difficult to value changes in risk in developing 

countries because of the difficulty in respondents providing a monetary value where the markets 

do not necessarily involve money exchange, i.e a much greater use of the informal sector of the 

economy. 

2.6.Review of Previous Studies about Accident Costs and their Limitations 

This part reviews the studies on accident costs conducted in developing and developed countries. 

According to Hera (12), several developed countries,  including the UK and New Zealand, 

traditionally valued accident costs by taking  into account  their effect upon gross (or net) output. 

Under the Gross (Net) Output approach, the costs of a fatality constitute the sum of vehicle 

damage, medical costs and other real resource costs which are then added to the discounted 

present value of the individual’s future output (or income) as a result of the victim’s premature 

death and pain, grief and suffering costs as reported by Hammerton et al. Similarly, O’Reilly 

reported that between 1968 and 1987 the Department of Transport (DOT) in the UK valued road 

accident casualty costs using the Gross Output method in which the costs of medical treatment 

and the pain, grief and suffering would be allocated to specific casualties, while the costs of 

damage to vehicles, property, police and administration costs for insurance were distributed 

among all casualties involved in the accident. However, since 1988, the DOT has valued the 

costs by considering how much people would be willing to pay to reduce the risk of being killed 

in a road accident and that value is added to the net output and medical costs. This presumably 

resulted from considering a conventional costs benefit analysis, which expresses the aggregate 

amount for an individual’s willingness to pay. Even though the UK government and several 

developed countries, including the USA and Sweden, have valued accident costs using the 

Willingness to Pay (WTP) approach since 1988, other studies such as the Transport Research 

Laboratory (TRL) and Ghee et al. have stated that the costs associated with road accidents, in 

developing countries, would be more appropriately analysed using the Human Capital approach 

(Gross Output) method. This was because they thought the willingness to pay questionnaire was 

too complicated for developing countries’ citizens, especially in view of the lower percentage of 

literacy in the populations of developing countries compared with developed countries.      
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In other hand according to Dissanayake (11), The TRL has recommended the gross output 

method for developing countries due to the complications of the WTP approach. As explained by 

Downing, the gross output method can be appropriately used to achieve the objective of 

maximizing the wealth of the country.  However it is not suitable for cost-benefit analysis.  The 

WTP method suitably meets the requirements of welfare objectives as well as cost-benefit 

analysis.  At present, the WTP method is limited to developed countries.  As mentioned by 

Downing, it is difficult to apply for developing countries.      

Until 2004, the valuation studies in Asia have been confined to the gross output method; Fauzi et 

al. is the first attempt to apply the WTP method in Malaysia.  This study therefore attempts to 

extend the WTP methodological approach over three large metropolitan areas in Asia.  The 

social WTP for road casualties will be analyzed using State-of-the-art Discrete Choice Modelling 

Technique.  

During the driving side study in Rwanda, the evaluation of monetary costs of accidents was 

carried out basing of human capital method (10); the total was about USD 9,379 for a fatal 

casualty and USD 4,175 for an injured casualty. The corresponding figures for major and minor 

material damage were USD 268 and USD 86 respectively. The limitation of this study is that 

during research they ignored to interview people who were directly or indirectly involved in road 

accident. 
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Chapter 3 : DEVELOPMENT OF ACCIDENT COST EVALUATON MODELS 

3.1.Introduction 

In this chapter, we described the methodology used for development of accident cost evaluation 

models for this research. The chapter of literature review, we discussed on different methods that 

are usually applicable in valuing road accident, also some previous studies have been reviewed.  

As discussed, there have been six methods used for valuing accident cost, which are gross output 

or human capital method, net output method, life insurance method, court award method, 

implicit public sector valuation method, and willingness-to-pay (WTP) method. After reviewing 

these methods with their advantages and limitations, we adopted to evaluate road accident by 

using two methods of Human capital and Willingness-to-Pay due to the fact that the said 

methods were commonly and recently used in previous studies in developed countries as well as 

in developing countries. However, due to another fact that previous study in Rwanda used the 

human capital Method, this approach will also be considered in this study together with the WTP 

method. This chapter of research methodology described the concepts on accident costs by using 

adopted methods, the difference between them and finally we discussed on formula and model 

used to evaluate accident costs in Rwanda.  

3.1.1. The Concept on Accident Costs by using Human Capital Method 

Most of previous accident costs studies were estimated either by using human capital or WTP 

methods. According to the report (6), the ex post approach is applied to determine the road 

accident cost through the gross output or human capital method. The main component in this 

approach is the discounted present value of the victim’s future income forgone due to premature 

death. The market costs, such as medical costs, administrative and property damage costs, and 

nonmarket output, also need to be added. However, this method ignores the value of leisure in 

lives foregone. This leads to gross underestimates of the true costs of accidents and will produce 

significantly lower values than any ex ante estimates. The supplement to the life component 

involving pain, grief, and suffering is considered as a part of this shortfall. Although some 

developed countries have moved toward the willingness-to-pay approach, the human capital 

method is very common in many countries where extensive surveys are required to obtain 

perceived risks of different groups but are difficult or impossible to conduct. Further, the human 

capital method suffices in countries where accident databases may not be well intergraded, which 

prevents cost estimates from being made with a high degree of precision. 

Comparing to another study carried in Cambodia where they show accident cost components (8), 

The Human Capital Method contains the following cost components: Property Damage, 

Administrative Cost, Lost output Cost, Medical Cost, and Human Costs. Each component 

requires a different type of data from different sources. Moreover, the costs depend on different 

types of cost components. Some cost components are based on crashes and others are based on 

victims. Property damage and administrative costs are based on crash units whereas medical 

costs, lost output and human costs are based on the costs per victim (Figure 3.1).   
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Figure 3-1: Calculation of costs components per accident or per casualty 

 

3.1.1.1. Formula used to evaluate accident costs 

In many developing countries, the road accident cost has been traditionally evaluated by the 

Human Capital Method. This approach, however, has a weak point of underestimating the 

accident cost by the fact that it focuses only on the economic effects of the loss of life and does 

not account for the value of enjoyment of life forgone.  Therefore, this method underestimates 

the actual value of road crashes even though a “pain, grief and suffering” component is 

sometimes included to represent “human cost”, and increases the value derived.  

As defined by a report on traffic accident costs in Cambodia (6), the Gross output method is 

mainly composed by the following cost components: damage to property; administration costs; 

costs of medical services; output lost; and human costs, such as pain, grief, and suffering. 

 

Damage to property can be obtained from insurance companies, including ASIA Insurance 

(Cambodia) Ltd., Cambodian National Insurance Company, Fort Insurance Company, Indochine 

Insurance Company, and others, based on property damage claims for motor vehicle accidents. 

Property damage costs can vary considerably, depending on the degree of wreckage sustained. 

Obtaining estimates based on accidents stratified according to severity may therefore be 

necessary. 

 

Administrative costs of road traffic accidents (RTAs) are incurred by several agencies, 

including traffic police, emergency response services, insurance companies, and organizations 

providing legal services. 

 

Medical costs resulting from accidents cover a large number of items associated with the 

medical attention disbursed. First, victims may be given first aid and treatment and incur costs 

associated with ambulance service. In more serious cases, victims require immediate medical 

treatment at the accident scene, emergency hospital services thereafter, and possibly nonhospital 

and outpatient treatment. Where a victim is hospitalized, the costs will increase due to hospital 

occupancy charges and the need for inpatient medical care; surgeon and specialist services as 

well as nursing care; and, in many instances, follow-up care and further outpatient services. The 

formula to estimate medical costs, were demonstrated in Table 3.1. 
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Table 3-1: Formulas to Calculate Medical Costs 

 

 

Lost output refers to the contribution road traffic accidents (RTA) victims were expected to 

make to the economy with future earnings, weighted to present value (with an inflation rate 

currently in use in the country). The contribution is usually measured by the average earnings 

plus any nonwage payments. The “lost output”' of RTA deaths is calculated as the average 

earnings and nonwage payments multiplied by the number of working years lost (i.e., average 

retirement age minus the average RTA fatality age). Formula to estimate lost out was 

demonstrated below in equation3.1. 

Lost Output for Fatality: 

    Equation 3-1 

 
 

Where w = average yearly wages of fatal accident casualty;  

r = discount rate (12% for Rwanda); 

n = average number of years of lost output per fatal casualty. 

But the lost output for serious and slight injury was calculated differently to fatal injury and is 

demonstrated below in Table 3.2.  

 

Medical costs for a fatal 

casualty = 

At-scene and transport costs + hospital 

costs + outpatient costs + discounted 

funeral costs  

Medical costs for an injury = 

 

At-scene and transport costs + hospital 

costs + outpatient costs + rehabilitation 

and prosthetic costs 

Medical costs for a 

slight casualty = 

 

Outpatient costs 

 

Lost Output (Serious 

Injury) = 

(Inpatient days and days visiting 

medical facilities +days at home 

recovering from injuries + days 

searching for new employment) X 
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Table 3-2: Formula for Lost Output for Injury Accidents 

 

The human cost is often termed “pain, grief, and suffering.” Early estimates of road accident 

costs focused exclusively on the direct economic costs and did not attempt to consider pain, 

grief, and suffering. With the onset of social cost-benefit analysis in the 1970s, a national value 

for pain, grief, and suffering was included in industrialized countries to reflect societies’ and 

individuals’ aversion to death. The original value for pain, grief, and suffering of roads traffic 

accidents (RTA) deaths was determined by the amount required to ensure all lives lost (no matter 

what age and what remaining productivity) received a positive value. The amount to be added 

could be considered part of a social objective of poverty alleviation, as accidents are known to 

have a greater adverse effect upon the poor. The amount to be added is a political decision, and 

an element of judgment is unavoidable. An amount to reflect pain, grief, and suffering needs to 

be determined and added to the resource costs for each severity of accident. However, the 

amount to be added can be found by considering the amounts added successfully in developed 

and developing countries.   

In the United Kingdom, pain, grief, and suffering values were increased several times throughout 

the 1970s and 1980s and ended at 38% of the resource costs of a road traffic accident (RTA) 

death, 100% of those of an RTA serious injury, and 10% of those of a road traffic accidents 

(RTA) slight injury. While many developing countries have used these values, accident costing 

in India and Nepal used 20% of lost output costs. 

average wages of casualty + days spent 

caring for casualty by caregiver X 

average wages of caregiver. 

 

Lost Output (Slight 

Injury) = 

Days spent visiting medical 

facilities + days at home recovering 

from injuries + days searching for new 

employment X average wages of 

casualty + days spent caring for casualty 

by caregiver X average wages of 

caregiver. 
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3.1.2. The Concept on Accident Costs by using Willingness-To-Pay (WTP) Method 

 

The same as human capital method, WTP method was frequently to estimate accident costs in 

recent studies. According to the report (6), the ex-ante approach is applied to assess the risk and 

the willingness of individuals to commit resources to reduce this risk to an acceptable level. This 

trade-off between risk and value is measured in terms of the marginal rate of substitution of 

wealth for risk of death or injury and gives rise to the concept of willingness to pay in accident 

cost analysis. Willingness to pay to avoid a lost statistical life is affected by context effects (i.e. 

the perceived seriousness of an accident) and scale effects (i.e., the number of casualties 

involved in an accident). For this reason, it may be said that the willingness-to-pay approach is 

more concerned with reducing the risk for the entire population than saving a specific life. 

Under this approach, the cost components or willingness-to-pay values are assessed for three 

parties: (i) the individual road user facing the risk of accident; (ii) the family, relatives, and 

friends of the individual exposed to the risk; and (iii) the rest of society affected by risk 

exposure. 

The willingness-to-pay method therefore had different way or technics used to determine 

accident cost, as stated by Henry Le, Ted van Geldermalsen, Wee Liang Lim and Murphy (14); 

Willingness-to-pay (WTP) values can be determined using contingent valuation and stated 

preference surveys or by analysis of revealed preference data.  

Contingent valuation method and Stated preference survey method involve surveys to 

determine the willingness of people to pay for products or attributes in hypothetical situations.  

Revealed preference methods derive values from people’s actual purchases and actual real-life 

decisions and choices.  

The Willingness-To-Pay method (5) is considered the most relevant method for accident costing 

of PGS and has now been adopted by many developed countries. However, this method is 

difficult to apply in developing countries, for it is based on complex questionnaires asking about 

perceived risk and payment for the avoidance of hypothetical risk. 

As mentioned by Chaturabong, Kanitpong, and Jiwattanakulpaisarn (15), WTP method or the 

value of risk change is used to estimate the value that individuals would pay for reducing the risk 

of loss of life.  This approach is principally based on survey design to determine the amount of 

money that individuals would pay to reduce the risk of loss of life.    
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According to the report of accident cost in Combodia (6), the willingness-to-pay approach is 

conceptually appealing but has practical problems in being applied to developing countries 

because of incomplete or inaccurate data. To determine the values, three types of information are 

needed: (i) accident or casualty risk, (ii) risk elasticity, and (iii)   economic value. Accident or 

casualty risk is assessed by considering individual transport modes, vehicle types, and road user 

categories. Usually this is done by stratifying accidents or casualties into several categories of 

injury severity.  

 

3.1.2.1. Model formulation-Discrete choice Model 

Discrete choice modelling (12) is one of the methods that can be used for the analysis of the data 

relating to an individual’s WTP for the reduction in risk of different types of casualty severity in 

a motorcycle accident. The improvements made to computer technology have made it possible to 

overcome some of the computational difficulties that hindered previous developments of these 

models. Now, there are many programmes that assist with the analysis of discrete choice models; 

for example, the Statistical Package for the Social Sciences (SPSS). In this research, SPSS is 

used because it is readily available in developing countries, including Indonesia.  

Koppelman and Bhat mentioned that the result of the discrete choice models used by analysts 

describe preferences and choice in terms of probabilities of choosing each alternative. Moreover, 

as with deterministic choice theory, the individual is assumed to choose an alternative if its 

utility is greater than that of any other alternative. These probabilities reflect the population 

probabilities that people with a given set of characteristics and facing the same set of alternatives 

choose each of the alternatives.  

 

The utility functions can be formulated as demonstrated in equation 3.2 as follow: 

𝑈 = 𝑉 + Ɛ = 𝛽′𝑥 + Ɛ          Equation 3-2 

Where  

U= the utility of willing to pay the amount for severity reduction.  

V= the systematic (deterministic) component of utility of willing to pay the amount for severity 

reduction.  

Ɛ = the random (disturbance or error) component of utility of willing to pay the amount for 

severity reduction.  

𝑥 = the vector of attributes that are related to the willingness to pay the amount for severity 

reduction.  

β′= the vector of unknown parameters. 

The approach of Ben-Akiva and Lerman viewed the utility of any alternative as a random 

variable in which, if any alternative i has been selected by person n from choice set C
n 

then the 

probability P
n 

is given by the equation 3.3 as follow:  
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Pin=P (Uin≥ Ujn∀j ∈Cn, j ≠ i)      Equation 3-3 

 

Where:  

 

P
in

= the probability that the individual n chooses alternative i  

𝑈𝑖𝑛 = utility function of the individual n chooses alternative i  

∀𝑗 = all the cases, J, in the choice set Cn: the choice set of the individual n 

 

Applying the formula into binary choices which symbolize the choice sets C
n 

as i and j, then the 

probability of people choosing alternative i is demonstrated in equation 3.4 below: 

 

Pn(i/C
n 

) = Pr(Uin≥ Ujn)      Equation 3-4 

 

And the probability of people choosing alternative j is highlighted in equation 3.5. 

 

Pn(j) = 1 −Pn(i)      Equation 3-5 

Logistically distributed, the choice probability of alternative i for binary logit is presented as  

Follow in equation 3.6 

 

Pn(i) = Pr(Uin≥ Ujn)       Equation 3-6 

 

According to Mark Tranmer and Mark Elliot logistic regression may be thought of as an 

approach that is similar to that of multiple linear regressions, but takes into account the fact that 

the dependent variable is categorical. And he continued that proportions and probabilities are 

different from continuous variables in a number of ways. They are bounded by 0 and 1, whereas 

in theory continuous variables can take any value between plus or minus infinity. This means 

that we cannot assume normality for a proportion, and we must recognize that proportions have a 

binomial distribution. Unlike the normal distribution, the mean and variance of the Binomial 

distribution are not independent. The mean is denoted by P and the variance is denoted by P*(1-

P)/n, where n is the number of observations, and P is the probability of the event occurring (e.g. 

the probability of being unemployed, or having ‘perceived behavioural problems’) in any one 

‘trial’ (for any one individual in this example). If we were considering the data in ‘list’ rather 

than table form we would assume that the variable had a mean P and a variance P*(1-P) and this 

variable would have a Bernoulli distribution. 

When we have a proportion as a response, we use a logistic or logit transformation to link the 

dependent variable to the set of explanatory variables. The logit link has the form:  

Logit (P) = Log [P / (1-P)] 

The term within the square brackets is the odd of an event occurring. In the example above this 

would be the odds of a person being perceived to have behaviour problems. Using the logit scale 

changes the scale of a proportion to plus and minus infinity, and also because Logit (P) = 0, 

when P = 0.5. When we transform our results back from the logit (log odds) scale to the original 

probability scale, our predicted values will always be at least 0 and at most 1. 
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Logistic regression theory 

Let the following equation 3.7 look like: 

Pi = Pr (Y = 1/ X = xi)        Equation 3-7 

 

Then we can write the model as seen in equation 3.8: 

10)(log
1

 











Piit

P

P
Log

i

i

     

Equation 3-8 

We can write the model in terms of odds as demonstrated in equation 3.9 below: 

Pi / (1-Pi) = exp (β0 + β1xi)         

Equation 3-9 

Or in terms of the probability of the outcome occurring as follow in equation 3.10: 

 

Pi= exp (β0+β1xi) / (1+exp (β0+β1xi))       

Equation 3-10 

 

Conversely the probability of the outcome not occurring is presented in equation 3.11 as: 

 

1- Pi = 1 / (1+exp (β0+β1xi))         

Equation 3-11 

Notice that we have so far not included a residual term in the models, and have instead expressed 

the model in terms of population probabilities. But we could write it in equation 3.12 as: 

 

pi = Pi + fi = exp (β0+β1xi)/(1 + exp (β0+β1xi)) + fi     

Equation 3-12 

 

Note that in this case, fi is not normally distributed, as it was assumed to be for linear regression. 
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3.1.3. The Comparison between Human Capital and Willingness-To-Pay (WTP) Methods 

As discussed above in accident reporting (6), the basis of the gross output method is the concept 

of a statistical life, whose value is considered to be the output that an individual can produce 

during his/her productive life. Based on this argument, the cost of an accident will then be the 

loss of output or the output forgone by the economy as a result of an accident, while the 

willingness-to-pay method estimates the amount of money that affected people would pay to 

avoid an accident. This comparison was also discussed by Hera Widyastuti in his thesis (12), 

after analysis he found that the Gross Output method values the intangible cost using a fixed 

percentage, while the WTP method values it using WTP value which is determined by people 

preferences regarding reducing their risk as illustrated in Figure 3.2 below. 

 

Figure 3-2: Differences between Costs Calculation Methods 

Source: Hera Widyastuti 

Figure 3.2 illustrates that the intangible cost based on the WTP method has a higher value when 

compared to the Gross Output method. This might be because people preferences as far as safety 

awareness is concerned are more accurately expressed by employing the WTP method rather 

than using a fixed percentage. 
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Chapter 4 : QUESTIONNAIRE DESIGN AND DATA COLLECTION  

4.1.Introduction 

The overall study objectives was to evaluate the road accident costs, which in turn would 

contribute more efficiently to the growth of the national economy, to the economic development, 

to the annual transport cost and to the poverty reduction. The aim of the survey was to choose the 

suitable approach to be used during the evaluation of accident costs for Rwanda by comparing 2 

approaches which are Willingness-to-pay (WTP) and Human capital approaches. These two 

methods were developed by collecting a combination of responsive as well as informative data 

with the help a questionnaire survey involving about 398 respondents for human capital method 

and 110 respondents for WTP method. However, the success of these types of social surveys 

primarily depends on appropriate planning and design of the questionnaires. As mentioned in 

Bari’s his thesis (16). In general, social surveys can be classified into two types: the descriptive, 

enumerative, census-type of survey; and the analytical, relational type of survey. 

Descriptive surveys are conducted to gather information about how many (what proportion of) 

members of a population have certain opinions or characteristics, or how often certain events 

occur together, i.e. are associated with each other. Analytical surveys are designed to ‘explain’ 

something or to show causal relationships between one variable and another. Although there 

were some descriptive issues associated with road accident cost being investigated. However, it 

is more oriented towards finding associations, explanations and predictions like ‘why’ and ‘what 

goes with what’, but less towards representative-description and enumeration, such as ‘how 

many or how often’. In the following paragraphs, different aspects of the planning and design of 

the questionnaires are outlined. 

4.2.Analytical survey variables 

The different types of variables employed in analytical surveys can be distinguished into four 

groups: 

• Experimental variables 

• Dependent variables 

• Controlled variables 

• Uncontrolled variables 

 

4.2.1. Experimental Variables 

These are the ‘causes’ or predictors, the effects of which are being studied and are usually 

referred to as ‘independent’ or ‘explanatory’ variables. One of the major issues concerning 

survey design is to include as many ‘explanatory’ variables as possible thereby reducing the 

influence of unexplained ‘error’ terms from the models. 
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4.2.2. Dependent Variables 

These are outcomes or so-called “the effect-variables” produced by the impact of the 

experimental variables. The basic issue confronted while dealing with the dependent variables is 

to devise appropriate measures for them and to avoid the correlation with independent variables 

as much as practicable. 

4.2.3. Controlled Variables 

As a source of variation, the controlled variables are eliminated to fulfill the condition of “others 

things being equal” while seeking relationships among some specific type of variables 

independent of their effects. The variables can be controlled by exclusion, by holding them 

constant or by randomisation. 

4.2.4. Uncontrolled Variables 

These are ‘free-floating’ variables beyond the identified explanatory variables. There are two 

kinds of uncontrolled variables; (a) confounded variables, and (b) errors. The confounded 

variables are usually referred to ‘correlated biases’ having hidden influences of unknown size on 

the results. All the other unexplained variables are termed as ‘errors. 

In the case of elemental cost and aggregate models, efforts were made to include all possible 

causal criteria, which have effects on the outcome of accident costs. The design of the 

questionnaires were, therefore, based on all the feasible explanatory variables, dependent 

variables and uncontrolled variables in the form of errors without involving any implicit 

controlled variable. It is not always practically feasible to include all statistically significant 

attributes in a questionnaire design, particularly some of the qualitative response models for 

stated preference (SP). The SP models are usually developed by employing relatively more 

significant attributes by rendering others as ‘controlled’ variables. In the case of the SP 

questionnaire, the appropriate treatment of any unexplained ‘error’ terms demands more 

attention, which was taken into account by employing various alternative analytical techniques. 

A preliminary investigation showed that condition index (accident type, travel time and fare) 

would be the three most dominant attributes in defining accident costs. The questionnaires for SP 

models were, therefore, based on these three variables. 

4.3.Method of Analytical Survey Design 

4.3.1. Introduction 

There are many types of analytical survey designs available based on the perspectives of the 

model under consideration, such as: 

Level of aggregation 

Relationship to time and space 

Nature of choice  
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While attempting to a particular survey, efforts should be made to design an analytical survey 

conforming to the basic objectives of the model under consideration. 

4.3.2. Introduction 

On the basis of level of aggregation, the basis of the model may be aggregate or disaggregate. 

4.3.2.1. Design for Aggregate Model 

When the model at base aims at representing the behaviour of more than one individual, design 

for aggregate or first-generation models are put in operation. The aggregate designs in transport 

modelling usually aim to model mean response either based on relations for groups of travellers, 

or on average relations at a zonal level. From an economic perspective, the design targeting to 

explore mean response from unobservable factors results in a probabilistic decision model, while 

the design concerning aggregation over the distribution of observables results in the traditional 

macro relations as stated by Ortuzar and Willumsen (16). 

4.3.2.2. Design for Aggregate Model 

When the model at base attempts to represent the behaviour of the individual, design for 

disaggregates or second-generation models are employed. The search for a suitable design for 

discrete models includes selecting the structure of the model, identification of explanatory 

variables, determination of choice set and presentation of questionnaire, etc. 

4.3.3. Relationship with respect to Time and Space 

Depending on the relationships between different attribute with respect to time and space, the 

analytical design may of the following types: 

• Cross-sectional 

• Factorial 

• Multivariate 

• Matched sample 

• Longitudinal 

• Panel studies, etc. 

4.3.4. Nature of Choices 

Depending on the type of responses from an respondent, i.e. either real or hypothetical, the 

analytical survey design may be oriented between revealed preferences (RP) where the model is 

based on information about observed or real choices; and stated preferences (SP), based on 

responses to hypothetical choices. 

The use of a particular type of design depends basically on two issues: How much is known 

about the main casual relationships, and how much control the researcher will be able to exert 
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over events according to Oppenheim (16). In the following paragraphs the different aspects of 

the questionnaire design for the present study are outlined in brief. 

 

4.4.Method of Social Data Collection 

The methods of collecting data in socio-economic investigations can be classified as (16) 

 Documentary sources 

 Observations 

 Mail questionnaires 

 Interviews 

The most common method of collecting data in socio-economic surveys is usually done by 

interviewing. Although observations and mail questionnaires could be employed to reduce costs, 

interviews are generally the most appropriate procedure, even though they may introduce various 

sources of error and bias. Documentation also was done by consulting books relating to 

evaluation of accident costs. A rough idea was gained from the systematic observations of the 

behaviour of accident types in different parts of Rwanda. Finally the mail questionnaire was not 

applied because a significant number of respondents were illiterate and it was not possible for 

them to answer written questionnaires. Again, the questionnaires also include complicated 

qualitative choice questions, which are difficult to answer without direct guidance from a 

qualified interviewer. 

 

4.5.Questionnaires design 

The questionnaires used in the research can broadly be classified into the following types: 

i. Informative or Descriptive Questions 

ii. Questions for disaggregate models 

 Transfer price questions 

 Stated preference questions 

Depending on the nature of the questionnaires, either a single class or a combination was 

presented to the respondents. However, efforts were made not to conduct the interviews for more 

than 15 to 20 minutes in order to avoid any response fatigue problems. While putting the 

individual questions together, emphasis was given to set them in an appropriate order as this may 

not only affect the refusal rate but also influence the answers obtained. At the start of the 

interview the respondent is often unsure of himself and so the opening of the questionnaires 

begins with very simple informative questions about the actual journey made. The questions then 
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proceeded in a logical manner moving from topic to topic and gradually towards more 

complicated questions in such a way that best reflects the relationships between questions to the 

respondents. Whenever an obvious break in the subject matter occurs, the relevance of the break 

and that of the new question set were fully explained to the respondents. A list of the example 

questionnaires of the study is illustrated in Appendix 1. 

 

4.5.1. Informative or Descriptive Questions 

All questionnaires used in this research contained some informative questions related to accident 

types, trips and operations. These questions are factual in nature seeking to know different 

informative issues related to road accident. Efforts were made to make the wording of such 

questions as simple as possible. In order to avoid any response bias, the questions were limited to 

just single question for one quarry without having any leading questions or any suggestive 

loaded words. In wording the questions efforts were made to avoid double-barreled questions, 

proverbs and double negatives, etc. The possibility of using both open-ended and pre-coded 

questions was investigated. In an open question, the respondent is given the freedom to decide 

the aspect, form, details and length of his answer. It is responsibility if the interviewers to record 

as much of it as they can. However, it is very difficult to code the open questions, which makes 

their analysis difficult. It was therefore decided not to use any open questions in the 

questionnaires. In the pre-coded questions two types of coding were employed. The respondent 

was either provided with pre-coded questions with limited options or pre-coded questions with 

interviewer’s code. For instance in case of the purpose of the journey, the respondent can pick 

any one of the three types of vehicle users listed in the questionnaires 

 

4.5.2. Questions for Discrete Models 

Unlike aggregate models, a number of discrete models like SP and TP deal with non-factual, 

attitudinal or qualitative response types of questions. An attitude, choice, perception or belief is 

likely to be more complex and multi-faceted than an issue of fact. There is no external way of 

verifying the reliability of questions and answers. The responses are, generally more sensitive to 

bias by wording, by response sets, by leading, by prestige and by contextual effects by 

Oppenheim (16). All the possible aspects of the respondent like his knowledge about the topics 

under investigation, ability to understand hypothetical or behavioural question, etc. were taken 

into account prior to designing the questionnaires for the qualitative response models. 

4.5.2.1. Transfer Price Questions 

The questionnaire of the TP model was based on ‘one factor at a time design’. Under the concept 

the respondents were asked to state how much they were willing to pay for a particular attribute 

of a road alternative before switching to another road alternative (up to the point of indifference) 
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assuming other variables are as ‘controlled’ or constant. In the questionnaire the respondents 

were asked how much they were willing to pay individually to avoid fatal accident, serious 

accident, slight accident or material damage only for the road without safety improvement and 

road with safety improvement and two levels of travel time and two level of travel costs (see 

Appendix 1.b).   

 

4.5.2.2. Stated Preference Questions 

The design of options and their presentation in SP questionnaires may be organized in three 

steps: a) the selection of the attribute levels and combinations constituting each alternative, b) the 

design of the presentation of these alternatives, and (c) the specification of the response to be 

elicited from the respondents by Ortiuzar and Willumsen (16) 

Selection of Attribute Levels and Combinations  

 

As mentioned earlier, SP choice data are obtained by offering each respondent a set of 

hypothetical competitive transport alternatives. To optimise the efficiency of SP design, attention 

should be paid to the conditions under which choices will change. Where choice involves trade-

off, efforts should be made to identify the point at which the respondents are just indifferent 

between two alternatives, i.e. the ‘boundary values’.  

 

When three attributes characterise each choice, which was the case for this research the concept 

of boundary values may be explained in terms of weighted utilities (cost, time and accident type) 

as: 

 

 

Ui = Costi +  Timei + Accident typei      

Equation 4-1  

where  i =  chosen alternative 

U  = utility of alternative 

 

By setting a binary comparison between two transport alternatives i = 0 or i = 1, the following 

relationship can be obtained: 



29 
 

 

U1 –U0 = (Cost1 – Cost0) +  (Time1 – Time0) +  (Accident type1 – Accident type0)  

           

Equation 4-2 

 

At the point of indifference between the alternatives U1 = U0 and so,  

 

0 = (Cost1 – Cost0) +  (Time1 – Time0) +  (Accident type1 – Accident type0) 

             

          Equation 4-3 

 

The ratio/ is the value of Time (VOT), while / is the value of accident type or road 

condition (VOA). The expression can be rearranged to: 

 

VOT = - (Cost1 – Cost0) / (Time1 – Time0) - VOA (Accident type1 – Accident type0) / (Time1 – 

Time0)  

          Equation 4-4 

 

. This expression can be plotted as a straight line on a graph with VOT and VOA as the axes. 

Each pairwise choice corresponds to a line or ‘boundary ray’ on this graph and their response 

simply indicates which side of the line they must occupy. If respondents are asked to express the 

degree of preference, then this gives additional information corresponding to the distance from 

the boundary ray their point must lie. The best design will have criss-cross boundary rays lying 

in the region in which VOTs and VOAs are most likely to lie by Swanson and Pearman (16). 

In order to translate the experimental design into a suitable context for a respondent, it is 

necessary to determine appropriate levels for each attribute. According to Huber and Hanson 

(16) people can give the most reliable response when asked to consider simultaneous changes of 

up to three factors only. Although the number of attributes to be considered was restricted to 

three (fares, accident type and travel time) in this research, questions remain about what should 

be the appropriate number of options in the design. If three levels were considered, the number 

of questions to be incorporated for a full factorial design will be 33 =27. It is highly likely that so 

many options will induce fatigue in the respondents and also reduce the value of their response. 
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It was therefore decided to employ a fractional factorial design. The number of options used in 

this type of models usually varies from 9 to 18. In order to investigate as many numbers of 

options as possible without inducing fatigue, 16 options were incorporated for each SP design 

with 3 different levels for both travel time and road accident type. Prior to undertaking the actual 

surveys, a number of pilot data collection exercises with different alternative designs were 

conducted until a satisfactory design was obtained. During the setting out of different alternative 

choice situations, efforts were made to make them very specific using realistic choice context 

rather than general behaviour. Actual examples were always presented to make respondents 

understood hypothetical choice situations. A number of sample SP questionnaires used in this 

research are illustrated in Appendix 1.b. 

 

4.6.Selection of Samples 

There are two major factors, which underlie all sample design: the first is to avoid any bias in the 

selection process, and the second is to achieve maximum precision for a given resource by Moser 

and Kalton (16). Efforts were therefore made to avoid all sources of bias and to optimize the 

number of samples to be collected within the limited budget for the study. 

4.6.1. Type of sample design 

The sampling method can be broadly classified into two groups: Cluster sampling and random 

sampling. Random sampling methods, in which the selection of a unit within a population is 

carried out independently with each unit having the same probability of being included in the 

sample, are by far the most acceptable methods. Random sampling methods can be broadly 

classified into two groups: 1. Simple random sampling, and 2. Stratified random sampling  

In this research the stratified random sampling was chosen. In stratified random sampling, a 

priori information about the composition of the different subgroups within population is utilised 

to subdivide the population into a number of homogenous strata and sampling then proceeds 

using the same simple random sampling techniques. Since the method ensures the correct 

representation of each subgroup of interest, it was employed in this research. To be precise, the 

design employed in this research may be termed as ‘Random stratified multi-phase’ sampling.  

4.6.2. Selection of Sampling 

Many people who are not familiar with the sampling process probably over rate the importance 

of large samples.  A large sample does not necessarily guarantee the accuracy of the results. 

Although, for a given design, an increase in sample size will tend to increase the precision of the 

results, it will not guarantee to eliminate or reduce any bias in the selection process. It is 

therefore imperative that efforts should be made to reduce bias in the selection process.  
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The optimum sample size can be estimated using the method proposed by Moser and Kalton (16) 

 

n
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Equation 4-5 

Where, 

S.E. (psrs) = standard error of a proportion of population, p based on simple random sampling 

(srs) 

P = proportion of population having attributes  

N = sample size 

For the case of stratified random sampling the relationships can be extended as: 

2

iii

props
n

)p1(pn
)p.(E.S

 
         

Equation 4-6  

    

S.E. (pprop) = standard error of a proportion of population, p in a proportionate stratified sample  

ni = sample size in ith stratum  

pi = proportion of the sample in ith stratum possessing the attribute 

n = total sample size 

Rwanda road network is dominant with 13 types of vehicles including pedestrians. The 

motorcycle, minibus, large bus, small truck, microbus, car and pickup are the most dominant 

mode of vehicle type whereas four wheel driver, bicycle, two axles truck, three axles truck, 

pedestrian and trailer are less representative group. In order to collect at least the statistically 

significant number of the less representative vehicle and non-vehicle types, the minimum targets 

for these were set to ensure adequate representation in the sampling process. In case of aggregate 

designs, efforts were made to satisfy Equation 4.6 with a standard error of 2 to 5 percent for 

stratified random samplings to achieve a balance between resource constraints and statistical 

requirements. 

However, for discrete designs, there is no hard and fast rule about the minimum requirement of 

the statistically significant sample. The minimum sample size required for the assumption about 

normal distribution is 30; otherwise a small sample properties or t-distribution, is assumed. 

Based on this concept, early rule of thumb considers at least 30 interviews per market segment to 
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produce statistically significant outcomes by Ortuzer and Willumsen (16). The issue of the 

minimum sample size for the discrete models has to be looked into from a different angle as the 

estimation theory of these models is mainly based on large sample results (asymptotic 

properties). This implies that the number of observations, N on which observations are based, 

should tend to infinity. These could be achieved in two ways: 1. either increase the number of 

respondents as much as possible, or 2. increase the number of responses per respondent as in SP 

design. Most SP designs involve putting 9 to 12 or more options to the respondents, so with a 

sample of 30 there would be at least around 270 or more responses to be collected, which is 

obviously enough for a model to be calibrated. However, this kind of data can reflect only the 

variation within individual respondents. For a good representative model, it is essential to 

incorporate the variations that occur between as well as within individuals. A number of recent 

studies therefore suggest that 75-100 interviews per segment would be appropriate for SP design 

by Swanson et al (16). In this research efforts were therefore made to incorporate at least 398 

samples. The number of different types of samples for different vehicle types collected in this 

research is illustrated in Table A1-1 in Appendix 1 and was collected to be used both in human 

capital method and willingness to pay method. 

4.7.Collection of Data by using Human Capital Method 

In order to collect accident costs data in a comprehensive manner, an extensive data collection 

exercise was undertaken into different separate areas. Data collected to be used by human capital 

method was conducted in public areas such as Nyabugogo car park, Remera car park, Kabuga 

car park, in hospitals such as CHUK, Muhima hospital and Kibagabaga hospital and finally 

questionnaires were also distributed in insurance companies such as FOENIX, SORAS, 

SONARWA and CORAR. A sample of three hundred ninety eight (398) respondents was 

interviewed including people involved in accident (drivers, passengers) as mentioned in Table 

4.1 above. Questions were based on direct cost which is the cost incurred directly from their 

pocket, such as medical costs, damage to vehicles and other property, administration and police 

costs; therefore, in the questionnaire, questions were asked regarding these particular costs that 

were incurred. A side from that, questions concerning costs at the scene of accident, transport 

costs from the scene to the hospital, outpatient and others costs, if any, were also asked.   

As described in the questionnaire (see Appendix 1.a), the data collected from the respondents 

included:   

 Income/month, Age, Total length of time absent as a consequence of the accident including:  

a. Length of time spent in hospital; b. Time recovering at home and c. Length of time 

looking for a new job.  
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4.8.Collection of Data by using WTP method 

As described above in SP questionnaire, the survey research was conducted in Nyabugogo Car 

parking precisely to the route Kigali-Gisenyi was chosen were interviewers were suggested to 

suppose that they were asked to choose among various alternatives of the road, some with safety 

improvements and the other without safety improvements.  

One choice would be to use a better quality road involving lesser journey time, but they would 

require paying more cost/fare per passenger per trip in term of saving fatal, serious injury, slight 

injury and material damage only accident per month. 

The other choice would be to use an inferior quality road requiring more journey time but would 

involve a lower amount of cost/fare per passenger per trip and there is more probability of 

getting fatal, serious injury, slight injury and material damage only accident per month. 

They were also asked to assume that the values, which we tell them, would be definitely 

experienced if they choose a particular alternative. 

We have presented this information in a series of possible scenarios. Each scenario would 

present one hypothetical but realistic choice for them. For each pair of scenarios we asked them 

to indicate which one they would choose. 

Finally all the data collected in this research are stored in Microsoft EXCEL spreadsheets. 
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Chapter 5 : EVALUATION OF ROAD ACCIDENT COSTS 

 

5.1.Introduction 

In this chapter, SPSS will be used to discuss and interpret the data, and then results of accident 

costs according to two methods used will be discussed in graphs and tables that will be displayed 

to clarify results. Finally those results will be compared according to two methods used then they 

will be also compared with international results. 

5.2.Model Analysis 

Let us begin with fatal case. The Table 5.1 below shows the total number of cases which was 

analysed by SPSS, N=320 cases. This number comes from 16 scenarios times two [2] choices 

(1= yes and 0= No) times ten [10], the total number of distributed questionnaires. And the total 

number of cases is 320  

 

Case Processing Summary 

UnweightedCasesa N Percent 

Selected Cases 

Included in Analysis 320 100.0 

Missing Cases 0 .0 

Total 320 100.0 

Unselected Cases 0 .0 

Total 320 100.0 

.Table 5-1: Number of analyzed cases 

Given the base rates of the two decision options in Table 5.2 (160/320 = 50% ) decided to pay  

more money of transport, other 50% decided to pay less money of transport to avoid fatal 

accidents). 

 

Classification Tablea,b 

 Observed Predicted 

 Choice Percentage Correct 

 0 1 

Step 0 
Choice 

0 0 160 .0 

1 0 160 100.0 

Overall Percentage   50.0 

Table 5-2: The percentage number of decision choices 
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Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant .000 .112 .000 1 1.000 1.000 

Table 5-3: The variable in equation 

 

The Wald chi-square test that tests the null hypothesis that the constant equals 0.  This hypothesis is 

accepted because the p-value (listed in the column called "Sig.") is greater than the critical p-value 

of .05 (or .01).  Hence, we conclude that the constant is 0.  

df is the degree of freedom for the Wald chi-square test.  There is only one degree of freedom 

because there is only one predictor in the model, namely the constant. 

Table 5-4: The Coefficient of Variables in Model for Accident Costs 

 

In the way of testing if this model is statistically significant; from the Table 5.4 S.E. are the 

standard errors associated with the coefficients. The standard error is used for testing whether the 

parameter is significantly different from 0; by dividing the parameter estimate by the standard 

error you obtain a t-value.  The standard errors can also be used to form a confidence interval for 

the parameter. This model is statistically significant and perform well at 95% confidence limit 

because t values are less than 1.97 (t<1.97). I can conclude by saying that the results of Cars in 

SPSS were successfully performed. In brief, other types of injuries for Cars were analyzed the 

same way as fatal case. Output results of those types of injuries for Cars as well as other vehicle 

types were presented in Appendix 2 (A2-1 to A2-43). 

 

  

 B S.E. T value Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal -.223 .451 -.494 .244 1 .621 .800 

Travel_time_hr -.092 .126 -.730 .542 1 .462 .912 

Cost -.003 .041 -.073 .004 1 .949 .997 

Constant .473 .777 .609 .371 1 .543 1.605 
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5.3.Interpretation of Results analysed by Human Capital Method 

The Table 5.5 below summarizes the road accident costs for one vehicle type which is Cars. 

When we analysed costs per accident, in general property damage costs is higher than 

administrative costs. This means that insurance companies released more money to compensate 

damaged material during accidents. Again when comparing costs per casualty, lost Output costs 

are higher than administrative costs. This shows the lost amount that victims of road accidents 

are expected to make to the economy with future earnings. Summarized accident costs for other 

vehicle types are found in Appendix 3 (A3-1 to A3-10).  

Table 5-5: Summary result of road accident cost for Car by using human capital met 

Descriptions 

Type of Accident 

Fatal 

(Rwandan 

francs)  

Serious 

Injury 

(Rwandan 

francs) 

Slight Injury 

(Rwandan 

francs) 

Material 

Damage 

only 

(Rwandan 

francs) 

Per Accident         

Property Damage 5,456,678 3,456,678 913,335 456,668 

Administrative Costs 3,263,751 2,763,751 1,506,251 112,969 

Total 8,720,429 6,220,429 2,419,586 569,636 

Per Casualty         

Lost Output 18,864,566 291,335 19,000 0 

Medical Costs 254,170 214,169 254,170 0 

Pain, Grief and suffering 14,522,764 3,732,893 316,399 0 

Total 33,641,500 4,238,397 589,568 0 

Grand Total 42,361,929 10,458,825 3,009,154 569,636 

 

The total costs per type of severity were computed by using the human capital method and were 

shown in Table 5.6 below. Fatal injury presents the highest figure of accident costs than other 

accident injuries.  
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Table 5-6: Summary of total accident cost of all vehicles types by Human capital method 

Description 

Type of Accident 

Fatal 

(Rwandan 

francs) 

Serious 

Injury 

(Rwandan 

francs) 

Slight 

Injury 

(Rwandan 

francs) 

Material 

Damage 

only 

(Rwandan 

francs) 

Per Accident         

Property Damage 28,607,026 15,472,570 6,258,223 3,233,079 

Administrative Costs 7,985,147 5,827,387 3,088,971 915,579 

Total 36,592,173 21,299,958 9,347,193 4,148,658 

Per Casualty         

Lost Output 203,941,985 545,732 130,778 0 

Medical Costs 2,001,859 1,373,304 1,651,858 0 

Pain, Grief and 

suffering 
45,645,919 6,885,754 1,275,088 

0 

Total 251,589,763 8,804,790 3,057,724 0 

Grand Total 
294,585,517 30,104,749 12,404,917 4,148,657 

 

These road accident costs have been calculated from data surveys conducted during the research. 

Compared to each cost components, lost output share the highest proportion of total cost 

followed by property damage and Pain, Grief and suffering, administrative costs and medical 

costs as shown in figure 5.1 below.   
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Figure 5-1: Comparison of costs components 

The following Figure 5.2 demonstrates the comparison of accident costs according to accident 

severity. The highest cost as seen was the accident cost due to fatal and it was about eight times 

more than the accident costs due to serious injury while accident costs caused by slight injury 

and material damaged only were low. 

 

Figure 5-2: Comparison of accident severities 
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As it was done in previous examples, costs components of each type of vehicle were compared 

against accident severities. For example in Figure 5.3 shows a comparison of costs components 

against accident severities for Car. The figures of other vehicle types are found in appendix 4 

(A4-1 to A4-10). 

 

Figure 5-3: Comparison of cost components against accident severities for Cars 

From the figure above, it is evident that the accident costs of fatal of each component cost are so 

high followed by serious injuries, slight injuries and finally material damage only.  

Finally, vehicle type was compared against cost of accidents by accident severity. Figure 5.4 

demonstrates that the cost of fatal accident for Car is the highest than any other. 
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Figure 5-4: Comparison of costs per vehicle types against accident severities 

 

In Brief Cars have the highest value of accidents while Bicycles possess the lowest value of 

accidents for the case of fatal injuries, for the case of serious injuries Cars come again at the first 

run up with the highest accident costs while Bicycles have the lowest value of accidents, 

meanwhile Large buses have the highest value of accidents.  Bicycles have the lowest value for 

the case of slight injuries and finally for the case of material damages, large buses possess the 

highest value of accidents and bicycles take the first place with the lowest value of accidents.  

More detailed accident costs are shown in Table 5.7. 
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Table 5-7: Summary of total accident per vehicle type by human capital method and their 

mean monthly income 

  Type of Accident   

Vehicle Type 

Fatal 

(Rwandan 

francs) 

Serious 

Injury 

(Rwandan 

francs) 

Slight 

Injury 

(Rwandan 

francs) 

Material 

Damage 

only 

(Rwandan 

francs) 

Monthly 

Income 

Car 42,361,929 10,458,825 3,009,154 569,636 203,334 

Pick-up 33,544,130 3,799,208 884,004 584,503 264,286 

4 Wheel 35,806,255 760,353 435,999 76,772 242,223 

Microbus 15,452,854 952,654 509,572 35,209 143,126 

Minibus 28,268,424 905,503 557,047 278,938 185,069 

Large bus 30,893,144 9,288,278 4,823,414 1,859,905 174,001 

Small truck 21,686,546 619,267 315,394 124,071 208,334 

2 Axles truck 21,899,327 985,381 463,280 182,098 207,143 

3 Axles truck 31,995,331 1,103,342 629,172 264,585 300,001 

Motorcycle 21,578,002 877,973 555,699 154,122 130,234 

Bicycle 11,099,575 353,965 222,182 18,818 68,750 

TOTAL 294,585,517 30,104,749 12,404,917 4,148,657   

 

5.4.Interpretation of results analysed by WTP method 

The results obtained under the binary logit model that the observations extracted from stated 

preference technique are independent of one another. In reality, individuals make a series of 

choices within a stated preference environment; it is doubtful that these choices are always 

independent of each other. If there is correlation between individuals‟ choices, this will have the 

effect of reducing the size of the standard errors associated with each estimated parameter. The 

values for avoided casualty injuries were derived as it was shown in previous chapter; see in 

Appendix 3 (Table A3-12) the summary calculation of accident costs per vehicle types by using 

WTP method. The value of avoiding injuries were estimated and presented in summary in Table 

5.8 as seen below.  

 

 

 

 

 



37 
 

Table 5-8: Summary of total accident cost of all vehicle types by WTP method 

Vehicle Type 

Cost of Fatal 

Accident  

(Rwandan 

francs) 

Cost of 

Serious 

Injury 

Accident 

(Rwandan 

francs) 

Cost of 

Slight Injury 

Accident  

(Rwandan 

francs) 

Cost of 

Material 

damage 

(Rwandan 

francs) 

Car 271,316,667 
73,995,455 11,645,238 2,771,822 

Pick-up 75,190,000 
19,292,857 6,613,366 2,152,643 

4 Wheel 113,305,319 
4,659,820 2,012,484 181,151 

Microbus 19,927,027 
6,226,471 3,199,169 253,712 

Minibus 126,670,423 
6,629,592 3,059,438 1,172,700 

Large bus 60,365,385 
36,407,595 18,809,489 9,338,966 

Small truck 95,676,596 
2,896,978 1,754,506 1,167,613 

2 Axles truck 67,409,494 
5,596,034 1,967,148 143,313 

3 Axles truck 90,260,169 
4,602,006 2,155,635 1,102,890 

Motorcycle 162,790,000 
7,254,146 4,494,831 497,952 

Bicycle 34,699,013 
2,808,246 1,338,212 169,701 

Total 
1,117,610,093 170,369,200 57,049,516 18,952,463 

 

The figure 5.5 below summarizes the rate of injury severity against vehicle types. The 

comparison between the analyzed vehicles showed that Cars have the highest cost of fatal 

accidents, while Microbuses have the lowest cost of fatal accidents. The same for serious 

injuries, Cars have the highest cost of serious injuries while Microbuses have the lowest cost of 

serious injuries. The following case is the case of slight injuries where large buses have the 

highest cost of slight injuries while Bicycles have the lowest cost of slight injuries. Finally the 

case of material damages shows that Cars have the highest cost of material damages while two 

axles trucks have the lowest cost of material damages. 
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Figure 5-5: The rate of injury severity against vehicle type 

5.5.Comparison of results got from two methods used 

As it was shown above the total road accident costs computed by using human capital method for 

each vehicle type per injury compared with the road accident costs calculated by using WTP 

method for each vehicle type per injury, it is evident that road accident costs estimated by using 

WTP method is higher than using that of human capital method as it is shown in Figure 5.6. If 

we compare case by case of injuries, it is noted that accident costs for fatal injuries using WTP 

method is about 4 times the results got by human capital method, Figure 5.7 illustrates that 

accident costs for serious injuries by using WTP method is about 6 times results by human 

capital method while Figure 5.8 shows that accident costs for slight injuries by using WTP 

method is about 5 times results by human capital method and finally accident costs for material 

damage injury by using WTP method is around 5 times results by human capital method as seen 

in Figure 5.9. In general accident costs calculated by using WTP method are higher than that 

calculated by using human capital method. This difference is based on how data are available 

and how they were analyzed. For example analysis by using human capital method was based on 

calculation of direct costs such as administrative costs, medical costs, insurance costs, lost output 

costs and estimated human costs which are the percentage of total Road Traffic Accident costs 

that represents resource required to alleviate the pain, grief and suffering costs, and data for those 

above costs are available and easy to compute while WTP method is based on assumptions and 

probabilities where interviewers gave their opinions on how to reduce or avoid the risk of getting 

injured.  
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Figure 5-6: The costs comparison by vehicle type per fatal injury between human capital 

and WTP methods 

 

Figure 5-7: The costs comparison by vehicle type per serious injury between human capital 

and WTP methods 
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Figure 5-8: The costs comparison by vehicle type per slight injury between human capital 

and WTP methods 

 

 

Figure 5-9: The costs comparison by vehicle type per material damage only between 

human capital and WTP methods 

See in Appendix 3 (Table A3-11) of the comparison of accident costs resulting from using the 

human capital and WTP methods. 
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5.6.Comparison with other studies 

In this research, human capital and WTP methods were used to estimate road accident costs. 

Road accident costs estimated by using human capital method referred to that one estimated 

during the side driving study in Rwanda (10). As seen in Table 5.9 there is a difference between 

those accident values due to the factors mentioned in results analysis. If comparing the results 

below, it is evident that accident costs result from WTP method is higher than accident values 

resulting from human capital method. This means for fatal it’s around 4 times more, 6 times for 

serious injuries, and 5 times for slight injuries. This is analogous to the international findings on 

accident costs. For example, the accident costs in Singapore for fatal and serious injury in WTP 

method were 2 and 16 times higher than that of the Human Capital/Lost output method. 

 Table 5-9: Comparison of accident costs per injury resulting from Human Capital and 

WTP methods 

Methods used 

Accident cost in million $ 

Fatal  
Serious 

injury 
Slight injury 

Human Capital 

Method 
0.453 0.046 0.019 

WTP Method 1.719 0.262 0.088 

% Difference -279.5% -469.6% -363.2% 

Table 5.10 demonstrates the difference between Cambodian accident costs (8) against the 

Rwandan accident costs per injury. Unless the total accident costs of Cambodia which is lower, 

the table showed that accident costs for Cambodia per accident injury are also lower than 

accident costs per injury for Rwanda. Results from Human Capital method compared against 

Cambodia accident cost before adjusting for purchasing power parity and Consumer Price Index 

(CPI) show that accident costs for fatal, serious injury, slight injury and material damage only 

accidents were 90.7%, 6.5%, 89.5% and 83.3% higher than that obtained in Cambodia and after 

adjusting for purchasing power parity and Consumer Price Index (CPI)  accident costs for fatal, 

serious injury, slight injury and material damage only accidents become 90.4%, 3.2%, 89.1% and 

82.7% respectively higher compared against Cambodia accident cost. The obtained results for 

Rwanda were compared with those obtained in Cambodia because it is a recently research 

published in 2011. 
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Again the accident costs in Cambodia as computed from the Human Capital method were 

compared with the international results obtained from the WTP method. It shows that the 

accident costs for fatal, serious and slight injury obtained from the Human Capital method were 

about 1403.6%, 49% and 243% less than corresponding average accident costs obtained from 

WTP method in different developed countries of the world. This confirms the finding of this 

research that road accident costs obtained from the WTP method are generally higher than that of 

the total elemental costs of different accident cost components taken together. 

Table 5-10: Comparison of Cambodia accident costs per injury with Rwanda resulting 

from Human Capital method 

Country 

Accident cost in million $ 

Fatal  
Serious 

injury 
Slight injury 

Material 

damage only 

Rwanda (HC) 

without 

adjustment  

0.453 0.046 0.019 0.006 

Cambodia 

without 

adjustment 

0.042 0.043 0.002 0.001 

% Difference 90.7% 6.5% 89.5% 83.3% 

Rwanda (HC) 

with adjustment  
1.457 0.148 0.061 0.019 

Cambodia with 

adjustment 
0.140 0.143 0.007 0.003 

% Difference 90.4% 3.2% 89.1% 82.7% 

 

If we compared again with different developed countries accident costs (14), it seems that the 

findings illustrated low and high value of accident than different developed countries accident 

costs. In Table 5.11 below demonstrated the different developed countries accident costs versus 

the accident costs for Rwanda. Results from WTP method showed that the values of fatal, 

serious and slight injury accident costs of this research were 22.5% lower, 18.6% and 72.3% 

respectively higher compared with average results of different developed before adjusting for 

purchasing power parity and Consumer Price Index (CPI) and they become 20.4%, 47.1% and 

80% respectively higher than that of different developed countries accident cost after adjusting 

for purchasing power parity and Consumer Price Index (CPI). 
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Table 5-11: Comparison of developed countries accident costs per injury with Rwanda 

results from WTP method  

Country 

Accident cost in millions $ 

Fatal 

(Rwandan 

francs) 

Serious injury 

(Rwandan francs) 

Slight injury 

(Rwandan francs) 

Rwanda (WTP) 

without adjustment 
1.719 0.262 0.088 

Average 

(International) 
2.105 0.213 0.024 

% Difference  -22.5% 18.6% 72.3% 

Rwanda (WTP) with 

adjustment 
2.645 0.403 0.135 

Average 

(International) 
2.105 0.213 0.024 

% Difference  20.4% 47.1% 80% 

Singapore 
1.464 0.191 0.015 

USA 
3.619 0.181 0.046 

UK 
1.884 0.212 0.016 

Sweden 
2.431 0.323 0.045 

EU 
1.373 0.178 0.014 

New Zealand 

 

1.859 0.194 0.010 

Note: All values have been converted to USD and adjusted for purchasing power (PPP) and 

Consumer Price Index (CPI). 

 

 

 

 

 

 



44 
 

Chapter 6 : CONCLUSION AND RECOMMENDATION 

6.1.Conclusion 

It is evident from the comparisons of accident costs from a number of international studies that 

this research has been successful in evaluating costs of different types of accidents within 

reasonable accuracy using both WTP and HC methods. The following points were noted: 

1. The accident costs for fatal, serious injuries, slight injuries and material damages only 

accidents by WTP method were 4 to 6 times higher than that obtained from Human 

Capital method. It appears that general people in Rwanda are willing to pay more for 

different types of accident than that of the total elemental costs of accidents by taking 

costs of all elements together as in the Human Capital method; 

2. The results of this research shows that fatal, serious, slight and material damage only 

accident costs obtained from Human Capital method without adjustments for PPP and 

CPI were 6 to 91% higher in comparison to those of Cambodia. It is therefore evident 

that in Rwanda costs for different types of accidents are significantly higher than that of 

Cambodia as per the Human Capital Cost method without taking into account of 

variations due to purchasing power parity and price inflation; 

3. Similarly fatal, serious, slight and material damage only accident costs obtained from 

Human Capital method with adjustments for PPP and CPI were 3 to 91% higher 

compared against fatal, serious, slight and material damage only accident costs of 

Cambodia. It is obvious that Rwandan results remained higher than that of Cambodia as 

per the Human Capital Cost method even if the accident costs were adjusted for PPP and 

CPI; 

4. The fatal accident costs in Rwanda as obtained from WTP method without adjustments 

for PPP and CPI was about 23% lower than the average of the fatal accident costs of 

different developed countries of the world using the same approach; 

5. The serious and slight accident costs obtained from WTP method without adjustments 

for PPP and CPI were 18 to 73% higher compared against serious and slight accident 

costs accident costs of different developed countries of the world;  

6. Since the numbers of accidents as well as per unit cost of accident are relatively high in 

Rwanda, accident costs have significant impact in the cost benefit analysis for Roads 
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investment projects; 

7. The fatal, serious and slight accident costs obtained from WTP method with adjustments 

for PPP and CPI were 21 to 80% higher compared against fatal, serious and slight 

accident costs of different developed countries of the world. In general, Rwandan people 

are willing to pay more to avoid road accidents; 

8. The results indicate that consumer surplus for improving accidents will be more if WTP 

method is adopted for evaluation of accident costs; 

9. The results from WTP method represent societal values of accident costs, which 

Rwandan community in general would be willing to pay; and 

10. The WTP method is relatively cheaper and less time consuming because it is required 

only one type of behavior survey.  

6.2.Recommendation 

The key recommendations of this research are as follows: 

1. It is recommended to use the WTP method for Rwanda because it is relatively cheaper 

and less time consuming to evaluate accident costs;  

2. Since there are significant differences in accident cost values obtained from the Human 

capital and the willingness to pay methods, it is recommended to conduct a more 

comprehensive research involving a significantly higher number of samples to get further 

insights of the issue; and 

3. Since this research is a novel initiative for Rwanda and it is essential to collect 

informative data by conducting a questionnaire survey. It is therefore recommended to 

allocate adequate budget for conducting regular annual surveys and future studies on 

evaluation of accident costs. 
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APPENDICES 

Appendix A: Sample Sizes for Questionnaire Surveys 

Table A-1: Sample sizes used for different vehicle type questionnaire survey 

Type of Survey/ Type of Number of 

Questionnaire Respondents Respondents 

Informative, 

Aggregate & 

Transfer Price by 

using HC method 

Car 

passengers 

6 

  Car drivers 10 

  Pick up 

passengers 

0 

  Pick up 

drivers 

7 

  Four wheel  

passengers 

7 

  Four wheel 

drivers  

2 

  Microbus 

passengers 

3 

  Microbus 

drivers 

17 

  Minibus 

passengers 

2 

  Minibus 

drivers 

72 

  Large bus 

passengers 

11 

  large bus 

drivers 

21 

  Small truck 

passengers 

2 
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  Small truck 

drivers 

10 

  Two axles 

truck 

passengers 

2 

  Two axles 

truck drivers 

7 

  Three axles 

passengers 

2 

  Three axles 

drivers 

2 

  Motorcycle 

passengers 

48 

  Motorcycle 

drivers 

158 

  Bicycle 

passengers 

5 

  Bicycle 

drivers 

4 

  Pedestrians 0 

  Trailer 0 

S/Total   398 

Informative, SP and 

TP by using WTP 

method 

Car 

passengers 

2 

  Car drivers 8 

  Pick up 

passengers 

4 

  Pick up 

drivers 

6 

  Four wheel  

passengers 

6 
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  Four wheel 

drivers  

4 

  Microbus 

passengers 

5 

  Microbus 

drivers 

5 

  Minibus 

passengers 

3 

  Minibus 

drivers 

7 

  Large bus 

passengers 

2 

  large bus 

drivers 

8 

  Small truck 

passengers 

0 

  Small truck 

drivers 

10 

  Two axles 

truck 

passengers 

0 

  Two axles 

truck drivers 

10 

  Three axles 

truck 

passengers 

0 

  Three axles 

truck drivers 

10 

  Motorcycle 

passengers 

4 

  Motorcycle 

drivers 

6 

  Bicycle 

passengers 

7 
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  Bicycle 

drivers 

3 

  Pedestrians 0 

  Trailer 0 

S/Total   110 

Total   508 
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Questionnaire for Human Capital method 

QUESTIONNAIRE SURVEY    

This questionnaire aims at evaluating the road accident cost for Rwanda.  The research itself 

targeting to choose the suitable approach to be used during the evaluation of accident cost for 

Rwanda by comparing 2 approaches which are Willingness to pay (WTP) and Human capital 

approaches. The information supplied by the respondents is only to be used for the above 

mentioned purpose and has nothing to do with any business.  

 

I. GENERAL QUESTIONS 

 

1. Are you Passenger or Driver? 

 

 

 

 

 

2. What was the mode of your transport during accident: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. What was the purpose of trip:   

 

 

Passenger  

Driver  

Other  

Car  

Pick up  

4 wheel driver/Jeep  

Microbus <15 seats  

Minibus < 30 seats  

Large bus > 30 seats  

Small truck < 3 tonnes 

capacity 
 

2 axles truck  

3 axles truck  

Trailer  

Motorcycle  

Bicycle  

Pedestrian  

Business or work  

Commuting  

Other  
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4. How  old are you:  

 

 

 

 

 

 

 

 

 

5. What is your monthly income? 

 

 

 

 

 

 

II. PROPERTY DAMAGE 

 

6. Was there vehicle damage:  

 

 

Less than 18 years  

18 - 25 years  

26 – 30 years  

31 – 35 years  

36 – 40 years  

41 – 45 years  

46 -50 years  

51 – 55 years  

56 – 60 year  

61 – 65 year  

66 – 70 year  

71 – 75 year  

76 – 80 year  

81 – 90 year  

91 – 95 year  

More than 95 year  

Less than 40,000Rwf  

40,001 to 50,000Rwf  

50,001 to 60,000Rwf  

60,001 to 70,000Rwf  

70,001 to 80,000Rwf  

80,001 to 90,000Rwf  

90,001 to 100,000Rwf  

100,001 to 200,000Rwf  

200,001 to 300,000Rwf  

300,001 to 400,000Rwf  

400,001 to 500,000Rwf  

More than 500,000Rwf  

Yes  

No  
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7. How much money (in Rwandan franc) was received or paid as compensation for 

accident?   

8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fatal injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Serious injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Slight injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Material damage only 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  
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9. How much was paid for the repair of vehicle (Rwf) 

10.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Was the vehicle insured?  

 

 

 

Fatal injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Serious injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Slight injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Material damage only 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

50,001 to 60,000 RWF  

60,001 to 70,000 RWF  

70,001 to 80,000 RWF  

80,001 to 90,000 RWF  

90,001 to 100,000 RWF  

100,001 to 150, 000 RWF  

150,001 to 200,000 RWF  

200,001 to 250,000 RWF  

250,001 to 300,000 RWF  

Greater than 300,000 RWF  

Yes  

No  
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10. How much was refunded by the insurance (Rwf)? 

 

 

 

 

 

 

 

 

 

 

 

 

11. Is there any cost that has been made for the vehicle that has not mentioned above?  

 

 

 

                 If” yes” mentioned it. 

 

III. ADMINISTRATIVE COSTS 

 

12. Can you mention the type of injuries?  

 

 

 

 

 

Fatal injury  

Less than 50,000 RWF  

50,001 to 100,000 RWF  

100,001 to 200,000 RWF  

200, 001 to 300,000 RWF  

300,001 to 400,000 RWF  

400,001 to 500,000 RWF  

Greater than 500,000 RWF  

Serious injury 

Less than 50,000 RWF  

50,001 to 100,000 RWF  

100,001 to 200,000 RWF  

200, 001 to 300,000 RWF  

300,001 to 400,000 RWF  

400,001 to 500,000 RWF  

Greater than 500,000 RWF  

Slight injury 

Less than 50,000 RWF  

50,001 to 100,000 RWF  

100,001 to 200,000 RWF  

200, 001 to 300,000 RWF  

300,001 to 400,000 RWF  

400,001 to 500,000 RWF  

Greater than 500,000 RWF  

Material damage only 

Less than 50,000 RWF  

50,001 to 100,000 RWF  

100,001 to 200,000 RWF  

200, 001 to 300,000 RWF  

300,001 to 400,000 RWF  

400,001 to 500,000 RWF  

Greater than 500,000 RWF  

Yes  

No  

Fatal injury  

Serious injury  

Slight injury  

Material damaged only 

accident 
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13. How did the victim leave the location of the crash? 

 

 

 

 

14. How much has been paid for the transport (Rwf)? 

 

 

 

 

 

 

 

 

 

 

 

 

 

15. Did the victim have a health insurance?  

 

 

 

 

 

 

 

Ambulance  

Taxi  

Family or friend  

Other  

Fatal injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

Greater than 50,000 RWF  

Serious injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

Greater than 50,000 RWF  

Slight injury 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

Greater than 50,000 RWF  

Material damage only 

Less than 5,000 RWF  

5,001 to 10,000 RWF  

10,001 to 20,000 RWF  

20, 001 to 30,000 RWF  

30,001 to 40,000 RWF  

40,001 to 50,000 RWF  

Greater than 50,000 RWF  

Yes  

No  
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16. How much of health costs have been refunded by the insurance (Rwf)? 

 

 

 

 

 

 

 

 

 

 

 

 

IV. HOSPITAL/CLINIC COSTS 

 

 

17. Did the victim go to the hospital/Clinic?  

 

 

 

 

 

 

18. How long was the stay in hospital (in days/hours)? 

 

Fatal injury 

Less than 1000,000 RWF  

1000,001 to 2000,000 RWF  

2000,001 to 3000,000 RWF  

3000, 001 to 4000,000 RWF  

4000,001 to 5000,000 RWF  

Greater than 5000,000 RWF  

Serious injury 

Less than 1000,000 RWF  

1000,001 to 2000,000 RWF  

2000,001 to 3000,000 RWF  

3000, 001 to 4000,000 RWF  

4000,001 to 5000,000 RWF  

Greater than 5000,000 RWF  

Slight injury 

Less than 1000,000 RWF  

1000,001 to 2000,000 RWF  

2000,001 to 3000,000 RWF  

3000, 001 to 4000,000 RWF  

4000,001 to 5000,000 RWF  

Greater than 5000,000 RWF  

Material damage only 

Less than 1000,000 RWF  

1000,001 to 2000,000 RWF  

2000,001 to 3000,000 RWF  

3000, 001 to 4000,000 RWF  

4000,001 to 5000,000 RWF  

Greater than 5000,000 RWF  

Yes  

No  

Fatal injury 

 

Less than 7 days  

7 to 14 days  

15 to 21 days  

22 to 28 days  

29 to 35 days  

36 to 42 days  

More than 42 days  

Serious injury Less than 7 days  
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19. Which costs had to be made? Please indicate what had to be paid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 7 to 14 days  

15 to 21 days  

22 to 28 days  

29 to 35 days  

36 to 42 days  

More than 42 days  

Slight injury Less than 24 hours  

24 to 48 hours  

48 to 72 hours  

More than 72 hours  

Description Costs Tick one 

answer 

Stay in hospital Less than 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

Food Less than 5,000Rwf  

5,001 to 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

Medical treatment Less than 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

Medicines Less than 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  
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20. If you do not know the detailed costs, what was the total amount (Rwf)? Please estimate 

as good as possible 

  

21. In case the victim dead at the scene what was the funeral costs? 

 

 

 

  

 

V. OUTPUT LOST 

 

22.  In case the victim survived, how long was the recovery time at 

home?........................(days) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Less than 100,000 RWF  

100,001 to 200,000 RWF  

200,001 to 300,000 RWF  

300, 001 to 400,000 RWF  

400,001 to 500,000 RWF  

Greater than 500,000 RWF  

Serious injury Less than 7 days  

7 to 14 days  

15 to 21 days  

22 to 28 days  

29 to 35 days  

36 to 42 days  

More than 42 days  

Slight injury Less than 24 hours  

24 to 48 hours  

48 to 72 hours  

More than 72 hours  
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23. Which costs had to be made after the accident at home? Please mention the type of costs 

and indicate what had to be paid. Do not mention costs that have been made in the 

hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24. If you do not know the detailed costs, what was the total amount (Rwf)? Please estimate 

as good as possible 

 

25. Was many caregiver were involved? 

 

 

 

 

 

 

Description Costs Tick 

one 

answer 

Food Less than 5,000Rwf  

5,001 to 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

Doctor consultation Less than 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

Medicines Less than 10,000Rwf  

10,001 to 20,000Rwf  

20,001 to 30,000Rwf  

30,001 to 40,000Rwf  

40,001 to 50,000Rwf  

More than 50,000Rwf  

1  

2  

More than 2  
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26. How many hours per day did caregivers stay with patient? 

 

 

 

 

27. Were those caregivers paid? 

 

 

 

28. If “yes” how much is the caregiver paid per hour? 

 

 

 

 

29. Did the job type of work change? 

 

 

 

30. If it was necessary to find a new job after injury, how much time did it take? 

 

 

 

 

 

31. Has the monthly income of the victim changed because of the injury? 

 

 

 

Less than 6 hours  

6 hours to 12 hours  

13 hours to18 hours  

19 hours to 24 hours  

More than 24 hours  

Yes  

No  

Caregiver Less than 1,000Rwf  

1,001 to 2,000Rwf  

2,001 to 3,000Rwf  

3,001 to 4,000Rwf  

4,001 to 5,000Rwf  

More than 5,000Rwf  

Yes  

No  

Less than 15 days  

16 days to 30 days  

31 days to 45 days  

46 days to 60 days  

More than 60 days  

Yes  

No  
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32. If” yes” how much was the new monthly income after injury? 

 

 

 

 

 

 

 

 

 

VI. HUMAN COSTS (Pain, Grief and Suffering Cost) 

 

The human cost of Road Transport Accident is often termed “pain, grief, and 

suffering.” The original value for pain, grief, and suffering of RTA casualties is 

determined by the amount required to ensure all lives or productivity lost (no 

matter what age and what remaining productivity) received a positive value 

 

33. According to your opinion, what would be the percentage of total Road Traffic Accident 

cost that represents resource required to alleviate the pain, grief and suffering costs? 

Please tick in appropriate box. 

Less than 40,000Rwf  

40,001 to 50,000Rwf  

50,001 to 60,000Rwf  

60,001 to 70,000Rwf  

70,001 to 80,000Rwf  

80,001 to 90,000Rwf  

90,001 to 100,000Rwf  

100,001 to 200,000Rwf  

200,001 to 300,000Rwf  

300,001 to 400,000Rwf  

400,001 to 500,000Rwf  

More than 500,000Rwf  

Fatal injury 

 

Less than 5%  

6 to 10 %  

11 to 20 %  

21 to 30%  

31 to 40%  

41 to 50%  

More than 50%  

Serious injury 

 

Less than 5%  

6 to 10 %  

11 to 20 %  

21 to 30%  

31 to 40%  

41 to 50%  

More than 50%  
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34. Is there something you would like to add? 

 

Thank you very much for participating in the interview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slight injury Less than 5%  

6 to 10 %  

11 to 20 %  

21 to 30%  

31 to 40%  

41 to 50%  

More than 50%  
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Questionnaire for WTP method 

QUESTIONNAIRE SURVEY    

This questionnaire aims at evaluating the road accident cost for Rwanda.  The research itself 

targeting to choose the suitable approach to be used during the evaluation of accident cost for 

Rwanda by comparing 2 approaches which are Willingness to pay (WTP) and Human capital 

approaches. The information supplied by the respondents is only to be used for the above 

mentioned purpose and has nothing to do with any business.  

We would now like you to take part in a hypothetical road alternatives choice exercise. We want 

you to suppose that you were asked to choose among various alternatives of the road, some with 

improvements and the other without improvements.  

One choice would be to use a better quality road involving lesser journey time, but you would 

require paying more cost/fare per passenger per trip in term of saving fatal, serious injury, slight 

injury and material damage only accident per month. 

The other choice would be to use an inferior quality road requiring more journey time but would 

involve a lower amount of cost/fare per passenger per trip and there is more probability of 

getting fatal, serious injury, slight injury and material damage only accident per month. 

You should always assume that the values, which we tell you, would be definitely experienced if 

you choose a particular alternative. 

We have presented this information in a series of possible scenarios. Each scenario would 

present one hypothetical but realistic choice for you. For each pair of scenarios we would like 

you to indicate which one you would choose. 

 

 

Definition of some words 

- A fatal injury accident is one in which one or more persons are killed as a result of the accident, 

provided death occurs within 30 days. 

 

- A serious injury accident is one in which there are no deaths but one or more persons are 

seriously injured i.e. usually detained in hospital as an ‘inpatient’. 

 

- A slight injury accident is an accident in which there are no deaths or serious injuries but a 

person sustains an injury of a minor character such as a cut, sprain or bruise or receives 

outpatient treatment. 

 



66 
 

-A Material damage only accident is one in which no one is injured but damage to vehicles 

and/or property is sustained. 

 

 

I. GENERAL QUESTIONS 

 

5. Are you Passenger or Driver? 

 

 

 

 

 

6. Please mention your gender: 

 

 

7. How old are you?  

 

 

 

 

 

 

 

 

8. What is your monthly income? 

Passenger  

Driver  

Other  

Male  

Female  

Less than 18 years  

18 - 25 years  

26 – 30 years  

31 – 35 years  

36 – 40 years  

41 – 45 years  

46 -50 years  

51 – 55 years  

56 – 60 year  

61 – 65 year  

66 – 70 year  

71 – 75 year  

76 – 80 year  

81 – 90 year  

91 – 95 year  

More than 95 year  

Less than 40,000Rwf  
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II. How much do you willing to pay to travel Kigali-Rubavu with Car 

 

Choice1: 

Option 

Accident 

type 

Travel 

time 

Total 

Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 150 33,000   

Road with safety improvement (safer road) No/day 135 153,000   

 
Choice2: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 195 39,000   

Road with safety improvement (safer road) No/day 165 165,000   

 

 
Choice3: 

   

 

 

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 165 51,000   

Road with safety improvement (safer road) No/day 195 159,000   

 
Choice4: 

  

  

 

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

40,001 to 50,000Rwf  

50,001 to 60,000Rwf  

60,001 to 70,000Rwf  

70,001 to 80,000Rwf  

80,001 to 90,000Rwf  

90,001 to 100,000Rwf  

100,001 to 200,000Rwf  

200,001 to 300,000Rwf  

300,001 to 400,000Rwf  

400,001 to 500,000Rwf  

More than 500,000Rwf  
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Road without safety improvement 1 Fatal/day 210 45,000   

Road with safety improvement (safer road) No/day 195 171,000   
 

Choice5: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 150 9,000   

Road with safety improvement (safer road) No/day 120 183,000   

 
Choice6: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 120 21,000   

Road with safety improvement (safer road) No/day 150 177,000   
 

Choice7: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 225 21,000   

Road with safety improvement (safer road) No/day 180 195,000   

 

 
Choice8: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 180 27,000   

Road with safety improvement (safer road) No/day 225 189,000   

 
Choice9: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 240 57,000   

Road with safety improvement (safer road) No/day 225 147,000   
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Choice10: 

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 225 63,000   

Road with safety improvement (safer road) No/day 240 141,000   

 
Choice11: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 270 87,000   

Road with safety improvement (safer road) No/day 240 111,000   

 
Choice12: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 240 99,000   

Road with safety improvement (safer road) No/day 270 105,000   
 

Choice13: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 285 81,000   

Road with safety improvement (safer road) No/day 255 123,000   

 

 
Choice14: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 255 93,000   

Road with safety improvement (safer road) No/day 285 117,000   

 
Choice15: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 300 69,000   
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Road with safety improvement (safer road) No/day 285 135,000   

 
Choice16: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 1 Fatal/day 285 75,000   

Road with safety improvement (safer road) No/day 300 129,000   

     

     Choice17: 

    

Option 

Accident 

type 

Travel 

time 

Total 

Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 150 21,600   

Road with safety improvement (safer road) No/day 135 49,600   
 

Choice18: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 195 23,000   

Road with safety improvement (safer road) No/day 165 52,400   

 

 
Choice19: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 165 25,800   

Road with safety improvement (safer road) No/day 195 51,000   

 
Choice20: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 
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Road without safety improvement 

1 Serious 

injury/day 210 24,400   

Road with safety improvement (safer road) No/day 195 53,800   

 
Choice21: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 150 16,000   

Road with safety improvement (safer road) No/day 120 56,600   
 

Choice22: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 120 18,800   

Road with safety improvement (safer road) No/day 150 55,200   

 
Choice23: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 225 18,800   

Road with safety improvement (safer road) No/day 180 59,400   
Choice24: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 180 20,200   

Road with safety improvement (safer road) No/day 225 58,000   
 

Choice26: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 
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Road without safety improvement 

1 Serious 

injury/day 240 27,200   

Road with safety improvement (safer road) No/day 225 48,200   

 
Choice27: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 225 28,600   

Road with safety improvement (safer road) No/day 240 46,800   

 
Choice28: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 270 34,200   

Road with safety improvement (safer road) No/day 240 39,800   

 
Choice29: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 240 37,000   

Road with safety improvement (safer road) No/day 270 38,400   

 
Choice30: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 285 32,800   

Road with safety improvement (safer road) No/day 255 42,600   
 

Choice31: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 
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Road without safety improvement 

1 Serious 

injury/day 255 35,600   

Road with safety improvement (safer road) No/day 285 41,200   
 

Choice32: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 300 30,000   

Road with safety improvement (safer road) No/day 285 45,400   
 

Choice32: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Serious 

injury/day 285 31,400   

Road with safety improvement (safer road) No/day 300 44,000   

     Choice33: 

         

Option 

Accident 

type 

Travel 

time 

Total 

Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 150 15,000   

Road with safety improvement (safer road) No/day 135 25,000   
 

Choice34: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 195 15,500   

Road with safety improvement (safer road) No/day 165 26,000   

 
Choice35: 
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Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 165 16,500   

Road with safety improvement (safer road) No/day 195 25,500   
 

Choice36: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 210 16,000   

Road with safety improvement (safer road) No/day 195 26,500   
 

Choice37: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 150 13,000   

Road with safety improvement (safer road) No/day 120 27,500   
Choice38: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 120 14,000   

Road with safety improvement (safer road) No/day 150 27,000   
 

Choice39: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 225 14,000   

Road with safety improvement (safer road) No/day 180 28,500   
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Choice40: 

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 180 14,500   

Road with safety improvement (safer road) No/day 225 28,000   
 

Choice41: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 240 17,000   

Road with safety improvement (safer road) No/day 225 24,500   
 

Choice42: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 225 17,500   

Road with safety improvement (safer road) No/day 240 24,000   
 

Choice43: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 270 19,500   

Road with safety improvement (safer road) No/day 240 20,500   
Choice44: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 240 19,000   

Road with safety improvement (safer road) No/day 270 21,500   
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Choice45: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 285 20,000   

Road with safety improvement (safer road) No/day 255 22,500   
 

Choice46: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 255 21,000   

Road with safety improvement (safer road) No/day 285 22,000   
 

Choice47: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 300 18,000   

Road with safety improvement (safer road) No/day 285 23,500   
 

Choice48: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Slight 

injury/day 285 18,500   

Road with safety improvement (safer road) No/day 300 23,000   

     Choice49: 

         

Option 

Accident 

type 

Travel 

time 

Total 

Fare/passenger Tick 
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Road without safety improvement 

1 Material 

damage 

only/day 150 15,600   

Road with safety improvement (safer road) No/day 135 17,400   
 

Choice50: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 195 15,700   

Road with safety improvement (safer road) No/day 165 17,600   
 

Choice51: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 165 15,900   

Road with safety improvement (safer road) No/day 195 17,500   
 

Choice52: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 210 15,800   

Road with safety improvement (safer road) No/day 195 17,900   
 

Choice53: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 150 15,000   
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Road with safety improvement (safer road) No/day 120 17,800   
 

Choice54: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 120 15,200   

Road with safety improvement (safer road) No/day 150 17,700   
 

Choice55: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 225 15,200   

Road with safety improvement (safer road) No/day 180 18,100   
 

 

 

Choice56: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 180 15,300   

Road with safety improvement (safer road) No/day 225 18,000   
 

Choice57: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 240 16,200   
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Road with safety improvement (safer road) No/day 225 17,200   
 

Choice58: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 225 16,300   

Road with safety improvement (safer road) No/day 240 17,000   

 

 
Choice59: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 270 15,500   

Road with safety improvement (safer road) No/day 240 16,800   
 

Choice60: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 240 15,400   

Road with safety improvement (safer road) No/day 270 17,300   
 

Choice61: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 285 16,100   

Road with safety improvement (safer road) No/day 255 16,600   
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Choice62: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 255 16,000   

Road with safety improvement (safer road) No/day 285 17,100   

 

 
Choice63: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 300 16,400   

Road with safety improvement (safer road) No/day 285 16,900   
 

Choice64: 

    

Option 

Accident 

type 

Travel 

time Fare/passenger Tick 

Road without safety improvement 

1 Material 

damage 

only/day 285 16,500   

Road with safety improvement (safer road) No/day 300 16,700   
 

Thank you very much for participating in the interview. 
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Appendix B: Results for accident costs analysis 

Table B-1: The coefficient of variables for serious accident of Car 

 

 

 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight -.804 .447 3.237 1 .072 .448 

Travel_time_hr -.029 .127 .051 1 .822 .972 

Cost -.252 .484 .271 1 .603 .777 

Constant 1.029 1.283 .643 1 .422 2.798 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-3: The coefficient of variables for material damage accident of Car 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage 4.579 .759 36.374 1 .000 97.384 

Travel_time_hr -.035 .206 .029 1 .864 .965 

Cost 1.542 4.035 .146 1 .702 4.676 

Constant -4.595 6.665 .475 1 .491 .010 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

 

 

 

 

 

 

 

 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious -.223 .451 .244 1 .621 .800 

Travel_time_hr -.092 .126 .542 1 .462 .912 

Cost -.011 .175 .004 1 .949 .989 

Constant .489 .980 .249 1 .618 1.630 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-2: The coefficient of variables for slight accident of Car 
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Table B-4: The coefficient of variables for fatal accident of two Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal 1.459 .473 9.503 1 .002 4.304 

Travel_time_hr -.062 .130 .231 1 .631 .939 

Cost .079 .085 .870 1 .351 1.082 

Constant -1.095 .971 1.272 1 .259 .334 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table B-5: The coefficient of variables for serious accident of two Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.179 .470 6.301 1 .012 3.250 

Travel_time_hr -.051 .131 .151 1 .697 .950 

Cost .148 1.276 .014 1 .907 1.160 

Constant -.882 4.300 .042 1 .838 .414 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-6: The coefficient of variables for slight accident of two Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .429 .452 .903 1 .342 1.536 

Travel_time_hr -.045 .126 .129 1 .719 .956 

Cost .796 2.456 .105 1 .746 2.218 

Constant -2.325 7.238 .103 1 .748 .098 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 
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Table B-7: The coefficient of variables for material damage accident of two Axles truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .032 .467 .005 1 .946 1.032 

Travel_time_hr -.128 .140 .842 1 .359 .880 

Cost .815 2.604 .098 1 .754 2.258 

Constant -1.795 7.172 .063 1 .802 .166 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-8: The coefficient of variables for fatal accident of three Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal 1.459 .473 9.503 1 .002 4.304 

Travel_time_hr -.062 .130 .231 1 .631 .939 

Cost .059 .064 .870 1 .351 1.061 

Constant -1.491 1.354 1.213 1 .271 .225 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table A2-9: The coefficient of variables for serious accident of three Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.194 .469 6.480 1 .011 3.302 

Travel_time_hr -.051 .130 .150 1 .698 .951 

Cost .198 1.274 .024 1 .877 1.219 

Constant -2.277 12.189 .035 1 .852 .103 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-10: The coefficient of variables for slight accident of three Axles truck 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .414 .452 .841 1 .359 1.513 

Travel_time_hr -.046 .126 .136 1 .712 .955 

Cost .701 2.455 .082 1 .775 2.016 

Constant -6.599 23.168 .081 1 .776 .001 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 
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Table B-11: The coefficient of variables for material damage accident of three Axles truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .643 .471 1.866 1 .172 1.903 

Travel_time_hr -.212 .141 2.261 1 .133 .809 

Cost 2.128 2.615 .662 1 .416 8.399 

Constant -19.250 24.188 .633 1 .426 .000 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-12: The coefficient of variables for fatal accident of four wheel driver/Jeep 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal 1.459 .473 9.503 1 .002 4.304 

Travel_time_hr -.062 .130 .231 1 .631 .939 

Cost .047 .051 .870 1 .351 1.049 

Constant -.973 .861 1.278 1 .258 .378 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table B-13: The coefficient of variables for serious accident of four wheel driver/Jeep 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.209 .469 6.638 1 .010 3.349 

Travel_time_hr -.050 .130 .145 1 .703 .952 

Cost .243 1.274 .036 1 .849 1.275 

Constant -1.010 3.316 .093 1 .761 .364 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-14: The coefficient of variables for slight accident of four wheel driver/Jeep 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .424 .443 .917 1 .338 1.528 

Travel_time_hr -.050 .126 .157 1 .692 .951 

Cost .769 2.409 .102 1 .749 2.158 

Constant -1.843 5.843 .099 1 .752 .158 
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a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-15: The coefficient of variables for material damage accident of four wheel 

driver/Jeep 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .047 .451 .011 1 .918 1.048 

Travel_time_hr -.141 .153 .850 1 .356 .869 

Cost .947 2.586 .134 1 .714 2.578 

Constant -1.648 5.734 .083 1 .774 .192 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-16: The coefficient of variables for fatal accident of bicycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal 1.445 .474 9.313 1 .002 4.243 

Travel_time_hr -.039 .134 .086 1 .769 .961 

Cost .152 .169 .804 1 .370 1.164 

Constant -1.027 .653 2.470 1 .116 .358 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table B-17: The coefficient of variables for serious accident of bicycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.171 .461 6.459 1 .011 3.225 

Travel_time_hr -.027 .135 .040 1 .841 .973 

Cost .489 4.991 .010 1 .922 1.631 

Constant -.603 .849 .504 1 .478 .547 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 
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Table B-18: The coefficient of variables for slight accident of bicycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .367 .454 .656 1 .418 1.444 

Travel_time_hr -.026 .130 .041 1 .840 .974 

Cost 1.001 6.147 .027 1 .871 2.722 

Constant -.232 .779 .089 1 .766 .793 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-19: The coefficient of variables for material damage accident of bicycle 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage 1.005 .465 4.674 1 .031 2.731 

Travel_time_hr -.197 .231 .731 1 .392 .821 

Cost 21.616 30.040 .518 1 .472 2442456985.715 

Constant -1.374 1.576 .760 1 .383 .253 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-20: The coefficient of variables for fatal accident of large bus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal .215 .451 .228 1 .633 1.240 

Travel_time_hr -.147 .127 1.347 1 .246 .863 

Cost .013 .061 .046 1 .830 1.013 

Constant .328 .800 .169 1 .681 1.389 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table B-21: The coefficient of variables for serious accident of large bus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious .788 .456 2.985 1 .084 2.199 

Travel_time_hr -.104 .127 .663 1 .416 .902 

Cost .079 .246 .104 1 .747 1.083 

Constant -.245 1.021 .058 1 .810 .782 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 



81 
 

Table B-22: The coefficient of variables for slight accident of large bus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight -.706 .454 2.422 1 .120 .494 

Travel_time_hr -.038 .127 .092 1 .762 .962 

Cost -.137 .350 .152 1 .696 .872 

Constant .681 .834 .667 1 .414 1.975 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-23: The coefficient of variables for material damage accident of large bus 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage -.742 .445 2.786 1 .095 .476 

Travel_time_hr -.028 .127 .050 1 .824 .972 

Cost -.290 .800 .131 1 .717 .748 

Constant .695 .922 .568 1 .451 2.004 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-24: The coefficient of variables for fatal accident of microbus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal .606 .453 1.791 1 .181 1.833 

Travel_time_hr -.058 .126 .215 1 .643 .943 

Cost .111 .123 .813 1 .367 1.117 

Constant -.525 .827 .403 1 .526 .592 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

Table B-25: The coefficient of variables for serious accident of microbus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious .812 .458 3.143 1 .076 2.253 

Travel_time_hr -.105 .127 .683 1 .409 .900 

Cost .476 1.243 .146 1 .702 1.609 

Constant -.268 .950 .080 1 .778 .765 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 



82 
 

 

Table B-26: The coefficient of variables for slight accident of microbus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .369 .451 .669 1 .413 1.447 

Travel_time_hr -.047 .126 .139 1 .709 .954 

Cost .421 2.456 .029 1 .864 1.524 

Constant -.206 1.389 .022 1 .882 .813 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-27: The coefficient of variables for material damage accident of microbus 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .616 .459 1.800 1 .180 1.852 

Travel_time_hr -.121 .156 .608 1 .435 .886 

Cost 2.399 2.634 .829 1 .362 11.011 

Constant -.720 .937 .591 1 .442 .487 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-28: The coefficient of variables for fatal accident of minibus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal 2.464 .523 22.158 1 .000 11.746 

Travel_time_hr -.074 .141 .275 1 .600 .929 

Cost .071 .069 1.031 1 .310 1.073 

Constant -1.411 .851 2.752 1 .097 .244 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 
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Table B-29: The coefficient of variables for serious accident of minibus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious .801 .459 3.052 1 .081 2.228 

Travel_time_hr -.106 .127 .694 1 .405 .899 

Cost .441 1.245 .125 1 .723 1.554 

Constant -.241 .941 .066 1 .798 .786 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-30: The coefficient of variables for slight accident of minibus 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .373 .451 .683 1 .408 1.452 

Travel_time_hr -.046 .126 .134 1 .714 .955 

Cost .445 2.455 .033 1 .856 1.560 

Constant -.267 1.639 .027 1 .871 .766 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-31: The coefficient of variables for material damage accident of minibus 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .489 .428 1.309 1 .253 1.631 

Travel_time_hr -.053 .128 .170 1 .680 .949 

Cost 1.522 2.329 .427 1 .513 4.582 

Constant -.747 1.256 .354 1 .552 .474 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-32: The coefficient of variables for fatal accident of motorcycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal -.223 .451 .244 1 .621 .800 

Travel_time_hr -.092 .126 .542 1 .462 .912 

Cost -.005 .082 .004 1 .949 .995 

Constant .474 .787 .363 1 .547 1.606 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 
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Table B-33: The coefficient of variables for serious accident of motorcycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.582 .484 10.697 1 .001 4.866 

Travel_time_hr -.107 .134 .632 1 .427 .899 

Cost .714 2.620 .074 1 .785 2.042 

Constant -1.088 2.744 .157 1 .692 .337 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

Table B-34: The coefficient of variables for slight accident of motorcycle 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .548 .454 1.455 1 .228 1.730 

Travel_time_hr -.077 .126 .373 1 .541 .926 

Cost .265 2.470 .011 1 .915 1.303 

Constant -.220 2.343 .009 1 .925 .802 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

Table B-35: The coefficient of variables for material damage accident of motorcycle 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage 4.756 .761 39.092 1 .000 116.277 

Travel_time_hr -.088 .221 .159 1 .690 .916 

Cost 8.862 13.440 .435 1 .510 7056.594 

Constant -8.799 10.258 .736 1 .391 .000 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 

 

Table B-36: The coefficient of variables for fatal accident of pickup 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Fatal .206 .453 .206 1 .650 1.228 

Travel_time_hr -.147 .127 1.347 1 .246 .863 

Cost .010 .055 .036 1 .850 1.010 

Constant .338 .829 .166 1 .684 1.402 
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a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

The Table B-37: coefficient of variables for serious accident of pickup 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Serious .777 .447 3.019 1 .082 2.175 

Travel_time_hr -.104 .127 .674 1 .412 .901 

Cost .147 .486 .092 1 .761 1.159 

Constant -.346 1.375 .063 1 .801 .708 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

The Table B-38: The coefficient of variables for slight accident of pickup 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a 

Accident_Slight .366 .451 .659 1 .417 1.443 

Travel_time_hr -.046 .126 .137 1 .712 .955 

Cost .202 1.228 .027 1 .869 1.224 

Constant -.320 2.104 .023 1 .879 .726 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

The Table B-39: The coefficient of variables for material damage accident of pickup 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage -.703 .255 7.611 1 .006 .495 

Travel_time_hr -.033 .127 .068 1 .794 .967 

Cost -1.192 1.382 .743 1 .389 .304 

Constant 2.325 2.273 1.046 1 .306 10.226 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 
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The Table B-40: The coefficient of variables for fatal accident of small truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Fatal 2.464 .523 22.158 1 .000 11.746 

Travel_time_hr -.074 .141 .275 1 .600 .929 

Cost .094 .093 1.031 1 .310 1.099 

Constant -1.658 1.051 2.487 1 .115 .191 

a. Variable(s) entered on step 1: Accident_Fatal, Travel_time_hr, Cost. 

 

The Table B-41: The coefficient of variables for serious accident of small truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Serious 1.208 .469 6.626 1 .010 3.345 

Travel_time_hr -.049 .130 .144 1 .704 .952 

Cost .479 2.547 .035 1 .851 1.614 

Constant -1.839 7.756 .056 1 .813 .159 

a. Variable(s) entered on step 1: Accident_Serious, Travel_time_hr, Cost. 

 

The Table B-42: The coefficient of variables for slight accident of small truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Slight .448 .427 1.096 1 .295 1.565 

Travel_time_hr -.055 .128 .188 1 .665 .946 

Cost .932 2.328 .160 1 .689 2.539 

Constant -2.684 6.766 .157 1 .692 .068 

a. Variable(s) entered on step 1: Accident_Slight, Travel_time_hr, Cost. 

 

The Table B-43: The coefficient of variables for material damage accident of small truck 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 1a 

Accident_Materialdamage .603 .480 1.577 1 .209 1.827 

Travel_time_hr -.216 .149 2.107 1 .147 .806 

Cost 1.885 2.702 .487 1 .485 6.585 

Constant -4.711 7.386 .407 1 .524 .009 

a. Variable(s) entered on step 1: Accident_Materialdamage, Travel_time_hr, Cost. 
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Results of road accident costs of vehicle types 

Table B-1: Summary result of road accident cost for Bicycles by using human capital 

method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage only 

Per Accident         

Property Damage 58,126 51,938 25,969 12,985 

Administrative Costs 46,668 23,334 11,667 5,834 

Total 104,794 75,272 37,636 18,818 

Per Casualty         

Lost Output 6,861,527 61,333 4,667 0 

Medical Costs 171,670 106,669 121,670 0 

Pain, Grief and suffering 3,961,585 110,690 58,210 0 

Total 10,994,781 278,693 184,546 0 

Grand Total 11,099,575 353,965 222,182 18,818 

 

Table B-2: Summary result of road accident cost for Motorcycles by using human capital 

method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage only 

Per Accident         

Property Damage 517,664 282,644 209,864 113,682 

Administrative Costs 210,456 161,759 80,880 40,440 

Total 728,120 444,404 290,744 154,122 

Per Casualty         

Lost Output 12,997,794 103,314 48,028 0 

Medical Costs 150,615 128,713 150,615 0 

Pain, Grief and suffering 7,701,473 201,542 66,312 0 

Total 20,849,882 433,569 264,955 0 

Grand Total 21,578,002 877,973 555,699 154,122 
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Table B-3: Summary result of road accident cost for Three axles trucks by using human 

capital method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage 

only 

Per Accident         

Property Damage 1,037,501 518,751 259,375 129,688 

Administrative Costs 666,680 539,590 269,795 134,898 

Total 1,704,181 1,058,341 529,170 264,585 

Per Casualty         

Lost Output 29,941,148 0 0 0 

Medical Costs 350,002 45,001 100,002 0 

Pain, Grief and suffering 0 0 0 0 

Total 30,291,150 45,001 100,002 0 

Grand Total 31,995,331 1,103,342 629,172 264,585 

 

Table B-4: Summary result of road accident cost for Two axles trucks by using human 

capital method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage 

only 

Per Accident         

Property Damage 977,224 529,862 264,931 132,465 

Administrative Costs 208,438 198,531 99,266 49,633 

Total 1,185,661 728,393 364,197 182,098 

Per Casualty         

Lost Output 20,673,665 89,750 59,083 0 

Medical Costs 40,001 35,001 40,001 0 

Pain, Grief and suffering 0 132,237 0 0 

Total 20,713,666 256,988 99,084 0 

Grand Total 21,899,327 985,381 463,280 182,098 
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Table B-5: Summary result of road accident cost for Small trucks by using human capital 

method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage only 

Per Accident         

Property Damage 625,626 312,813 177,032 98,641 

Administrative Costs 173,438 86,719 43,359 25,430 

Total 799,064 399,532 220,391 124,071 

Per Casualty         

Lost Output 20,792,479 0 0 0 

Medical Costs 95,003 75,002 95,003 0 

Pain, Grief and suffering 0 144,733 0 0 

Total 20,887,482 219,735 95,003 0 

Grand Total 21,686,546 619,267 315,394 124,071 

 

Table B-6: Summary result of road accident cost for Large bus by using human capital 

method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage only 

Per Accident         

Property Damage 10,985,484 5,847,743 3,143,872 1,571,936 

Administrative Costs 2,258,751 1,136,876 575,938 287,969 

Total 13,244,234 6,984,618 3,719,810 1,859,905 

Per Casualty         

Lost Output 17,365,887 0 0 0 

Medical Costs 283,023 251,659 283,023 0 

Pain, Grief and suffering 0 2,052,001 820,581 0 

Total 17,648,909 2,303,660 1,103,603 0 

Grand Total 30,893,144 9,288,278 4,823,414 1,859,905 
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Table B-7: Summary result of road accident cost for Minibus by using human capital 

method 

Description 

Type of Accident 

Fatal  Serious Injury 
Slight 

Injury 

Material 

Damage 

only 

Per Accident         

Property Damage 871,834 350,001 240,001 170,001 

Administrative Costs 458,438 435,750 217,875 108,938 

Total 872,323 785,751 457,876 278,938 

Per Casualty         

Lost Output 18,470,562 0 0 0 

Medical Costs 85,585 74,584 85,585 0 

Pain, Grief and suffering 8,839,954 45,168 13,587 0 

Total 27,396,101 119,752 99,171 0 

Grand Total 28,268,424 905,503 557,047 278,938 

 

Table B-8: Summary result of road accident cost for Microbus by using human capital 

method 

Description 

Type of Accident 

Fatal  Serious Injury 
Slight 

Injury 

Material 

Damage 

only 

Per Accident         

Property Damage 842,819 421,409 235,080 17,631 

Administrative Costs 86,250 43,125 35,156 17,578 

Total 929,069 464,535 270,236 35,209 

Per Casualty         

Lost Output 14,284,449 0 0 0 

Medical Costs 239,336 199,336 239,336 0 

Pain, Grief and suffering 0 288,784 0 0 

Total 14,523,785 488,119 239,336 0 

Grand Total 15,452,854 952,654 509,572 35,209 
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Table B-9: Summary result of road accident cost for Four wheel driver/Jeep by using 

human capital method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage only 

Per Accident         

Property Damage 400,013 200,007 54,001 27,000 

Administrative Costs 278,939 139,470 99,543 49,771 

Total 678,952 339,476 153,543 76,772 

Per Casualty         

Lost Output 24,174,703 0 0 0 

Medical Costs 332,456 243,170 282,456 0 

Pain, Grief and suffering 10,620,144 177,707 0 0 

Total 35,127,303 420,877 282,456 0 

Grand Total 35,806,255 760,353 435,999 76,772 

 

Table B-10: Summary result of road accident cost for Pick up by using human capital 

method 

Description 

Type of Accident 

Fatal  
Serious 

Injury 

Slight 

Injury 

Material 

Damage 

only 

Per Accident         

Property Damage 6,834,058 3,500,725 734,763 502,382 

Administrative Costs 333,340 298,483 149,241 82,121 

Total 7,167,398 3,799,208 884,004 584,503 

Per Casualty         

Lost Output 26,376,731 0 0 0 

Medical Costs 0 0 0 0 

Pain, Grief and suffering 0 0 0 0 

Total 26,376,731 0 0 0 

Grand Total 33,544,130 3,799,208 884,004 584,503 
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Table B-11: The comparison of accident costs resulted by using the human capital and 

WTP methods 

Vehicle type 

Road accident 

cost by HC 

method 

Road accident cost 

by WTP method 

Car 42,361,929 271,316,667 

Pick-up 33,544,130 75,190,000 

4 Wheel 35,806,255 113,305,319 

Microbus 15,452,854 19,927,027 

Minibus 28,268,424 126,670,423 

Large bus 30,893,144 60,365,385 

Small truck 21,686,546 95,676,596 

2 Axles truck 21,899,327 67,409,494 

3 Axles truck 31,995,331 90,260,169 

Motorcycle 21,578,002 162,790,000 

Bicycle 11,099,575 34,699,013 
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Table B-12: Summary calculation of accident costs per vehicle types by using WTP method. 

 

Vehicle 

Type 

Ye

ar 

Scale 

factor of 

cost 

Coeffic

ient of 

Fatal 

Accide

nt 

Coeff

icient 

of 

Cost 

Cost of 

Fatal 

Accident 

Coeffic

ient of 

Serious 

Injury 

Accide

nt 

Coeffi

cient 

of 

Cost 

Cost of 

Serious 

Injury 

Accident 

Coeffic

ient of 

Slight 

Injury 

Accide

nt 

Coeffi

cient 

of 

Cost 

Cost of 

Slight 

Injury 

Accident 

Coeffi

cient 

of 

Materi

al 

damag

e 

Coeffi

cient 

of 

Cost 

Cost of 

Material 

damage 

Car 365 10,000 -0.223 

-

0.003 271,316,667 -0.223 
-0.011 

73,995,45

5 
-0.804 

-0.252 

11,645,23

8 1.171 1.542 2,771,822 

Pick-up 365 10,000 0.206 0.01 75,190,000 0.777 
0.147 

19,292,85

7 
0.366 

0.202 6,613,366 -0.703 -1.192 2,152,643 

4 Wheel 365 10,000 1.459 0.047 113,305,319 1.209 
0.947 4,659,820 

0.424 
0.769 2,012,484 0.047 0.947 181,151 

Microbus 365 10,000 0.606 0.111 19,927,027 0.812 
0.476 6,226,471 

0.369 
0.421 3,199,169 0.616 8.862 253,712 

Minibus 365 10,000 2.464 0.071 126,670,423 0.801 
0.441 6,629,592 

0.373 
0.445 3,059,438 0.489 1.522 1,172,700 

Large bus 365 10,000 0.215 0.013 60,365,385 0.788 
0.079 

36,407,59

5 
-0.706 

-0.137 

18,809,48

9 -0.742 -0.29 9,338,966 

Small 

truck 365 10,000 2.464 0.094 95,676,596 1.208 
1.522 2,896,978 

0.448 
0.932 1,754,506 0.603 1.885 1,167,613 

2 Axles 

truck 365 10,000 1.459 0.079 67,409,494 1.179 
0.769 5,596,034 

0.429 
0.796 1,967,148 0.032 0.815 143,313 

3 Axles 

truck 365 10,000 1.459 0.059 90,260,169 1.194 
0.947 4,602,006 

0.414 
0.701 2,155,635 0.643 2.128 1,102,890 

Motorcycl

e 365 10,000 -0.223 

-

0.005 162,790,000 1.582 
0.796 7,254,146 

0.548 
0.445 4,494,831 1.209 8.862 497,952 

Bicycle 365 10,000 1.445 0.152 34,699,013 1.171 
1.522 2,808,246 

0.367 
1.001 1,338,212 1.005 21.616 169,701 
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Figure B-1: Comparison of cost components against accident severities for Bicycle 

 

 

 

Figure B-2: Comparison of cost components against accident severities for pickup 
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Figure B-3: Comparison of cost components against accident severities for Four wheel 

driver/Jeep 

 

 

Figure B-4: Comparison of cost components against accident severities for Microbus 
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Figure B-5: Comparison of cost components against accident severities for Minibus 

 

 

Figure B-6: Comparison of cost components against accident severities for large bus 

 

 

 

 

 

 

0
2000000
4000000
6000000
8000000

10000000
12000000
14000000
16000000
18000000
20000000

Fatal

Serious Injury

Slight Injury

Material Damage only

0
2000000
4000000
6000000
8000000

10000000
12000000
14000000
16000000
18000000

Fatal

Serious Injury

Slight Injury

Material Damage only



98 
 

Figure B-7: Comparison of cost components against accident severities for Small truck 

 

 

Figure B-8: Comparison of cost components against accident severities for Two axles truck 

 

 

 

 

 

 

0

5000000

10000000

15000000

20000000

25000000

Fatal

Serious Injury

Slight Injury

Material Damage only

0

5000000

10000000

15000000

20000000

25000000

Fatal

Serious Injury

Slight Injury

Material Damage only



99 
 

Figure B-9: Comparison of cost components against accident severities for Three axles 

truck 

 

 

Figure B-10: Comparison of cost components against accident severities for Motorcycle 
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