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Abstract  This research has examined the range of methods available for estimating accident costs and mechanisms for 

passing such costs on. Therefore, it can be adopted the willingness-to-pay approach in estimating the human cost, through 

estimating the value of life. It was proposed to include both methods in the survey. Survey respondents would first be asked 

contingent valuation questions that probe willingness-to-pay for risk reduction in two different scenarios. Following this they 

would then undertake a stated preference choice. This research carry out a sample size of 400 respondents. The results 

indicate an estimated cost of road traffic accidents in Egypt of approximately 52 billion Egyptian Pounds (about $US 6.6 

billion) for the year 2014 that accounted for 2.27% of GDP. This research and studies in other countries suggest that 

willingness to pay research is an important prerequisite to investment in road safety measures. 
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1. Introduction 

Road accidents represent a huge social problem. Many of 

these accidents are preventable and by preventing them, 

society increases the supply of scarce resources that can be 

used to increase income and improve welfare. 

This research is the first comprehensive study of the costs 

of road accidents in Egypt. One of the recent reports of the 

World Health Organization (WHO) in 2013 has indicated 

that over 91% of the world‟s fatalities on the roads occur in 

low-income and middle-income countries, which have only 

about 50% of the world‟s vehicles. In contrast, there are 

approximately 20 to 50 million persons who are exposed to 

non-fatal injuries as a result of these incidents, many of 

which lead to disability WHO [1]. 

Ismail and Abdelmageed [2] indicate that the country 

could lose up to 11.8 billion Egyptian Pounds (about $US 2.1 

billion) per year through road traffic accident alone. So, 

traffic accidents are the most serious impact of road traffic on 

the society.  

Egypt is considered the highest country in recording the 

highest fatality rates (Death /100,000 vehicle) as a result of 

road accidents, as shown in Figure 1. But, as a death rate by 

number of fatalities per 100,000 population, Egypt is ranked 

as twenty two according to information and decision making 

support center (IDSC) / Road accidents in Egypt [3].  

But the issue do not stopped at these numbers, but goes  

 

* Corresponding author: 

n_gonah@yahoo.com (Nasser M. Abdallah) 

Published online at http://journal.sapub.org/ijtte 

Copyright © 2016 Scientific & Academic Publishing. All Rights Reserved 

beyond them in the future, predicting the inflation of the 

problem size. This is due to many different reasons. One of 

the most important reasons is the simultaneous increase in 

the number of registered and used vehicles in Egypt, as they 

increased from 2.6 million vehicles in 1996 to 7.03 million 

vehicles in 2013, which leads us to expect the traffic 

problems exacerbation; and thus, traffic accident rates are 

expected to increase, Central Agency for Public 

Mobilization and Statistics (CAPMAS) [4]. 

From Table 1 it can be seen that compensation value 

development awarded by insurance companies in Egypt for 

car accidents during the period from (2001/2002) to 

(2006/2007). 

Economic loss by the road traffic accidents in Egypt 

estimated approximately 12 billion LE for the year 2008 as 

shown in Table 2. The losses can be assumed to cost the 

economy annually between 1 and 2% of the GDP value. 

According to the Table 2, average cost per fatal accident is 

estimated around 2 million LE. If number of fatal accidents 

would be reduced by half, gradually from 8000 in 2011 to 

4000 in 2027, accumulating savings in fatal accident cost for 

15 years (from 2012 to 2027) will reach up to 60 billon LE. 

Just comparing investment cost and savings cost, it will be 

easily judged for the economic viability, as long as the 

reduction target would be achieved. MiNTs [5]. 

The accident costs themselves fall into two main 

categories: material and non-material costs. Material costs 

include property damage, administrative costs, medical and 

hospital costs, net lost production and congestion cause. The 

non-material costs such external costs are dominated 

however by the emotional and social costs of casualties 

resulting from transport accidents. 



 International Journal of Traffic and Transportation Engineering 2016, 5(1): 10-18 11 

 

 

Figure 1.  Road Accident fatality rates in 2008 

Table 1.  Compensation value development awarded by insurance companies for car accidents per Million Egyptian Pound 

Years Obligatory Insurance Value Complementary Insurance Value Total 

2001/2002 213 212 425 

2002/2003 298 211 509 

2003/2004 348 236 584 

2004/2005 404 270 674 

2005/2006 419 300 719 

2006/2007 518 400 918 

Source: information and decision making support center (IDSC) / Road accidents in Egypt (September 2008) 

Table 2.  Total Cost of Road Traffic Accidents according to Severity Level in Egypt 2008, MiNTs [5] 

Accident severity level 
Estimated number 

of accidents 

Average cost per 

accident (LE) 

Total cost 

(Million LE) 

Percentage of all accidents 

Total cost (%) 

Fatal 5372 1994001.8 10711.8 85.8 

Serious 12758 120735.3 1540.3 1 

Slight 2801 84200.2 235.8 1.9 

Property damage only 7 55472.7 0.4 0 

All road traffic accidents 20938 
 

12488.4 100 

 

Rune Elvik [6] stated that, four measures of accident costs 

are commonly used to account for the cost of accidents in 

different ways: 

Comprehensive Cost- a method of measuring motor 

vehicle accident costs that include the effects of injury on 

people's entire lives. This is the most useful measure of 

accident cost since it includes all cost components and places 

a dollar value on each one. 

Years Lost Plus Direct Cost- includes the same cost 

components as the comprehensive cost category; however, it 

replaces lost earnings, lost household production, and pain 

and lost quality of life with a non-monetary measure: lost 

years. Those costs in this category which are given a 

monetary value are known as direct cost. 

Human Capital Cost - includes all comprehensive cost 

components except pain and lost quality of life.  

Willingness-to-pay approach has many supporters, and 

from a theoretical point of view is the best approach, 

assessing willingness-to-pay empirically has turned out to be 

very difficult. Studies have been reported in many countries, 

but the results vary enormously. In view of this, there is a 

need for more research concerning how best to elicit 

willingness-to-pay for improved road safety. 

This research has examined the range of methods 

available for estimating accident costs and mechanisms for 

passing such costs on. After that it can be conclude regarding 

the various cost categories and estimation techniques. 

This research aims to make an initial estimation of the life 

value of Egypt cars' drivers, and the quest to use it in 

estimating the size of the annual economic and social losses 

incurred by the state as a result of traffic accidents. 

2. Literature Survey 

Different methods are available for estimating costs which 

are produced by different countries according to their needs 

or requirements. Here some popular methods are listed. 
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1. Gross Output Methodology: 

2. Human Capital Methodology:  

3. Net Output Methodology:   

4. Life Insurance Methodology:  

5. Court Award Methodology:  

6. Implicit Public Sector Valuation Methodology:  

7. Willingness-to-pay Methodology:  

Generally, accident costs can be estimated using either the 

avoidable costs approach or the WTP approach. The 

avoidable cost approach incorporates a valuation of fatalities 

based on the discounted value of future income of an average 

fatal traffic accident victim. This human capital valuation 

plus other costs such as hospital, police, and property 

damage costs. The human capital estimate is usually the 

largest proportion of avoidable cost estimates.  

Alternatively, a WTP approach can be used to derive a 

value of statistical life and serious injury, or to estimate 

values of WTP to avoid accidents. However, other 

unperceived costs usually still need to be added to determine 

comprehensive WTP based accident costs.  

WTP values can be determined using contingent valuation 

and stated preference surveys or by analysis of revealed 

preference data. Contingent valuation and stated preference 

methods 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. Contingent valuation and stated preference survey 

approaches were preferred because the context can be 

controlled and the responses are therefore more likely to be 

consistent and relevant to the application for which the value 

is being derived, Henry Le and etl, [8] 

Over the last two decades, in a number of countries, 

surveys to derive WTP based value of life estimates have 

typically used a contingent valuation technique, Viscusi and 

Aldy. [9].  

Recently researchers Hasan A. Mohamed [10] in KSA, 

and Ainy and et al. [11] in Iran, and Mofadal AI and et al. [12] 

in Sudan accident costs have been derived using a 

willingness-to-pay (WTP) approach with contingent 

valuation (CV) method.   

Also, recently researchers Rizzi, L and et al. [13] and 

Hojman, Or-tuzar & Rizzi [14] in Chile and de Blaeij et al. 

[15] in Netherlands have experimented with stated 

preference surveys to derive values of statistical life and 

severe injury. The stated preference survey method involves 

a series of scenarios requiring people to choose between two 

routes with different levels of safety, travel time, and other 

characteristics. Statistical analysis is then used to derive the 

value of statistical life. 

Following a review of previous studies, using the stated 

preference approach shows that it have several advantages as 

follow: Applying this method at the same time as the travel 

time and vehicle operating cost stated preference surveys 

would improve the consistency be-tween the accident cost 

estimates and the other values. Using this method would also 

provide the opportunity to contribute to the latest research in 

this field. However, as this method has not been widely 

applied, there was a greater risk associated with relying only 

on this method to derive values. There might be 

unanticipated pit-falls when applying it in Egypt that would 

only become apparent during the actual surveys or even in 

the subsequent analysis. For this reason, it was considered 

prudent also to include some contingent valuation questions 

as part of the survey design. 

3. Methodology  

In order to strike a balance between using a reliable yet 

up-to-date method, it was proposed to include both methods 

in the survey. Survey respondents would first be asked 

contingent valuation questions that probe WTP for risk 

reduction in two different scenarios. Following that a stated 

preference choice will be undertaken. It was anticipated that 

using both methods would increase the certainty of obtaining 

reliable results and enable comparison of the accident values 

derived from both methods.  

3.1. Sample Size 

Recently, it becomes very popular to use Sample 

Calculator through the internet access to estimate the Sample 

size. Sample Calculators are utilized the following equation.  

In terms of the population selected, the sample size n and 

margin of error E are given by: 

x = Z(c/100)2r(100-r)           (1) 

n = N x/((N-1)E2 + x)        (2) 

E = Sqrt[(N - n)x/n(N-1)]      (3) 

Where:  

N = the population size,  

r = the fraction of responses that you are interested in, and  

z(c/100) = the critical value for the confidence level c.  

Technically, the main factors affecting the sample size are: 

1- Confidence Interval 

2- Confidence Level 

For this research the Confidence Level is considered 95% 

and the Confidence Interval is considered ±5%. Running the 

abovementioned sample calculators the obtained sample size 

is 385. This research carry out a sample size of 400 that will 

reduce the confidence Interval to ±4.9%.  

The research has identified a sample size of about 400 

persons, randomly selected according to spared of Egypt 

cities, and age of the group set that lie between 18 to 72 years, 

and finally by the type of the education levels, in order to 

facilitate the coverage of different income categories of the 

society as shown in Table 3. 

3.2. Data Collection 

Different sources of data collections have been considered 

to achieve the main target of this research. Field survey of 

road users exposed to probability/risk to be involved in 

accidents is implemented. State-of-The-Art for previous 

literatures deal with estimation accident cost resulting from 

http://www.isixsigma.com/library/content/c000709.asp
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road accidents is undertaken. 

The main objective of this Study is to obtain a reliable 

accident cost (AC) estimate in Egypt. Estimate of optimistic 

cost can be utilized to ask the Authority Decision Makers to 

increase the allocated fund for traffic safety and 

understanding the economic feasibility of doing that.  

Table 3.  Demographic Characteristics of the Sample 

Statement Frequency % 

Age 

From 18 to 30 years 237 59.33 

From 31 to 45 years 115 28.67 

From 46 to 60 years 32 8 

More than 60 years 16 4 

Gender 
Male 337 84.33 

Female 63 15.67 

Education 

Secondary 35 8.67 

University degree 295 73.67 

Master or PhD degree 52 13 

Others 19 4.67 

Income 

Less than 1,000 LE 77 19.33 

Up 1000 to 2000 LE 93 23.33 

Up 2000 to 4000 LE 103 25.67 

Up 4000 to 10000 LE 111 27.67 

More than 10000 LE 16 4 

Number of 

children 

No child 213 53.33 

One child 39 9.67 

Up 1 to 3 child 117 29.33 

Up 3 to 5 child 25 6.33 

More than 5 child 11 2.67 

Number of cars 

No car 195 48.67 

One car 181 45.33 

More than one car 24 6 

Location in Egypt 

Upper Egypt Region 60 15 

Great Cairo Region 216 54 

Lower Egypt Region 124 31 

The extent of 

family exposure to 

traffic accidents 

Yes 240 60 

No 160 40 

Respondents or 

their family 

Degrees of injury 

Death 17 4.33 

Serious injuries 44 11 

Minor injuries 76 19 

Property damage 103 25.67 

During the field survey, more than 500 personal interview 

surveys are conducted. The data obtained by direct interview 

surveys are supported by additional data through intercept 

survey. Intercept survey data are collected at tertiary 

institutions, food courts and shopping malls. Another type of 

intercept survey is conducted by utilizing the World Wide 

Web (WWW). The survey by WWW was designed by using 

the Google Drive Forms (GDF). The GDF link is posted on 

Facebook Groups. The data was then processed and 

assessed. 

The survey questionnaires to derive WTP accident cost 

(AC) included two techniques:  

 Contingent Valuation (CV)  

 Stated Preference (SP)  

The difference between these two techniques in the how to 

ask the question.  

The CV approach involved direct question. In this case, 

respondents are simply asked to state how much they were 

willing to pay for a reduction in the risk of getting killed in a 

road accident.  

SP techniques provide a more sophisticated method for 

obtaining individuals valuations by asking respondents with 

pairs of hypothetical realistic scenarios. Scenarios, trade 

different travel attributes such as travel time, cost and 

number of casualty to decide which alternative to choose. 

The results can be used to develop Choice Models to 

estimate AC.  

The section hereunder presents the design, analysis of the 

CV approach and results. Then, SP approach is presented in 

hereinafter section.  

4. Contingent Valuation Approach  

4.1. Questionnaire Design 

The research will depend on using a questionnaire form 

prepared for this purpose. This form was used by major 

previous studies in this field; notably the studies of 

Jones-Lee and et al. [16] and Henry Le and et al. [8] that 

conducted a comprehensive survey in the United Kingdom 

and Singapore, respectively. In this research some 

modifications based on Egypt and Egyptian local conditions 

and behaves are considered. It is planned to set up a 

questionnaire form such that it will filled within 10-15 

minutes. Form contained 16 questions that fall into three 

broad categories: 

1. Factual and other questions- concerning vehicle 

ownership, daily kilometric, etc. as well as the usual 

questions concerning age, income and other personal 

details. 

2. Perception questions- intended to test the quality of 

individual perception of transport risk concepts. 

3. Valuation questions- intended to provide estimates of 

relevant marginal rates of substitution, relative 

valuation of fatal accidents. 

The accident CV questions were asked for different 

income categories. A total of 431 people completed this 

section of the questionnaire. The questions included 

previous three mentioned categories.  

The first part concerning vehicle ownership, daily 

kilometric, etc. as well as the usual questions concerning age, 

income and other personal details. 

The second part (2A) as shown in figure 2 explores 

whether people understand risk or they cannot. Different 

routes are presented with different level of road safety where 

Clearly Route A is safer one. The results shows that 31 of 

431 with about 7% respondents answered this test question 
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incorrectly. They did not understand the risk proposition and 

their subsequent answers are unreliable. Therefore, these 

people are excluded from further analysis. 

The second part (2B) explores how much the respondent is 

willing to pay per year for reducing the risk of being killed in 

an accident. Based on the last five years record by Egypt 

Traffic Police Authority, 10 people out of every one million 

car drivers/passengers are killed each year. The question 

includes two options A and B. Option A involved a 50% 

reduction in the risk of being killed, while Option B involved 

a 30% reduction. 

 

PERSON NUMBER       1 

PART2  Accident Contingent Valuation 

We are now interested in what you think about travelling on the road and 

how much you value your safety when travelling 

PART 2A         

Imagine that you have decided to walk to a friend‟s house. There are two 

different possible routes, which involve crossing busy roads. Which of the 

following road is safer to cross? 

O Crossing A has a risk of 20/100,000 that will be killed in an accident  

O Crossing A has a risk of 40/100,000 that will be killed in an accident  

PART 2B         

Now imagine that you have to make a journey every weekday of the your 

for some reason. 

We know from official accident records that 8000 person out per year in 

Egypt that equal 100 death/million person in year while making your daily 

journey  

Interviewer: O Option A 

     

 ● Option B  

 

 

 

  

 

 

 

 

 

 

 

      

How much are you willing to pay per year for the reduction in 

this risk? 

  

O 30 LE or less per year that equal 15 piasters per day 

O 60 LE per year that equal 24 piasters per day 

O 120 LE per year that equal 48 piasters per day 

O 180 LE per year that equal 72 piasters per day 

O 240 LE per year that equal 96 piasters per day 

O 420 LE per year that equal 168 piasters per day 

O 600 LE per year that equal 240 piasters per day 

O 1000 LE per year that equal 400 piasters per day 

O More than1000 LE per year 

Figure 2.  Questionnaire Form 

The reason for presenting two different risk reduction 

scenarios was to investigate whether this will be resulted in 

different willingness to pay values.  

After each amount per year the questionnaire addresses 

the respondent‟s WTP per day for a reduction in accident risk. 

The idea is to help the respondent to choice their own 

alternative if the amount is expressed as a per day amount. 

The amount displayed in this question is derived by dividing 

the yearly amount given in questionnaire form by 250 

(working days per year).  

Table 4 shows the annual CV values and the 

corresponding number of respondents for each option. 

Table 4.  Annual CV Value (WTP for accident risk reduction) 

Egyptian Pound/Year 
Option A (50% 

risk reduction) 

Option B (30% 

risk reduction) 

Less than or equal 30 75 87 

60 43 63 

120 63 69 

180 29 36 

240 79 58 

420 27 24 

600 35 20 

1000 45 39 

More than 1000 5 5 

Total 400 400 

4.2. Questionnaire Results 

Figures 3, 4, 5 and 6 show the distribution of the willing to 

pay for respondents according to income, location categories, 

transport modes, and respondents or their family degrees of 

injury. From these Figures, it can be concluded that:  

1. The willing to pay increase with respondent‟s income 

levels.  

2. The respondents live in great Cairo region attend to pay 

more than the others according to the extent of family 

exposure to traffic accidents in this region. 

3. The passenger car users have been willing to pay more 

than the other modes users. 

4. There is an effect of the respondents or their family 

degrees of injury on respondents willing to pay to 

eliminate the risk of death for theme and their families. 
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Figure 3.  The willing to pay and Respondent‟s Income 

Suppose the government has a program to improve the safety of your 

daily journey, would reduce the yearly risk of being killed to 70 per 

million that is, there would be a 30% reduction the risk of being 

killed. 
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Figure 4.  The willing to pay and Respondents Location Categories 
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Figure 5.  The willing to pay and Respondents Transport Modes 
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Figure 6.  The willing to pay and Respondents or their Family Degrees of 

Injury 

Table 5.  Value of Accident Risk Reduction (LE per year) 

Option 
Mean (LE 

per year) 
N 

Std. 

Deviation 
Median 

Option A (50% risk 

reduction) 
298.2 400 312.66 180 

Option B (30% risk 

reduction) 
252.9 400 299.22 120 

Average of both option 275.55 400 305.94 150 

4.3. Accident Costs Using CV 

Mean values of annual WTP for accident risk reduction 

were calculated for Option A and Option B based on the 

responses in Table 4 after excluding the 10% of respondents 

who failed in the understanding of risk question. Table 5 

shows the resulting values of risk reduction. 

The mean value of accident risk reduction (VRR) was 

298.2 LE per year for Option A (50% risk reduction) and 

252.90 for Option B (30% risk reduction). The median value 

was 180 and 120 respectively.  

Miller and Guria [17] suggest that the median is the best 

estimate, if the survey does not weed out high values. But if 

these have been weeded out, the mean is more reliable. 

The actual risk of death in a traffic accident in Egypt is 

approximately 100 per million per year, therefore a 50% 

reduction in risk (Option A) equates to a reduction of 50 per 

million. Therefore to obtain the value of statistical life, the 

CV value (298.2 LE/year) is multiplied by 1,000,000/50, 

giving a value of 5,964,000 LE.  

For Option B the 30% reduction in risk equates to a 

reduction of 30 per million (30% of 100 per million). 

Multiplying the CV value (252.91 LE/year) by 1,000,000/30 

gives a value of statistical life of 8,433,033.  

Also, it can be seen that while respondents were willing to 

pay for a reduction in the risk of being killed in an accident, 

they seemed unable to differentiate between low 

probabilities of being involved in an accident. This led to a 

wide range for the value of statistical life by CV 5,957,600 

LE – 8,433,033 LE for the two risk reduction percentages 

considered. 

5. Stated Preference Approach 

5.1. Questionnaire Design 

- Choice Context 

Given the primary objective of the study was to derive 

WTP valuations of time, operating costs and accidents for 

different modes, SP experiments could be designed in either 

a route choice or mode choice context. The route choice was 

selected because it could offer a realistic choice to 

respondents. In Egypt, using a mode choice context could 

run the risk of losing respondents who do not have a realistic 

alternative mode available. 

When developing SP experiments there was a trade-off 

between complexity and the number of SP experiments 

presented. Because the study was demanding in terms of the 

different parameter values required, it was better to present 

two simpler experiments than one overly complex 

experiment. In order to cover the range of parameters of 

interest two experiments of nine scenarios were presented to 

each respondent. 

- Experiment Design 

In designing the SP experiments it is necessary to 

determine how many different values, or levels, each of the 

variables included in the experiment should have. Generally 

the larger the number of levels the more accurate a variable 

may be estimated but this has to be weighed against the 

larger number of scenarios needed. The way in which the 

different levels of each of the variables are combined must be 

carefully determined. It is important to ensure that the 

variables are combined so that there are low correlations 

between them, otherwise multi-collinearity results and 

estimation problems may result. The standard procedure for 

determining how the different variables are combined is to 

use the „orthogonal‟ designs presented by Kocur et al. [18]. 

An orthogonal design is a design where the correlation 
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between the variables is zero. 

For the SP design to derive value of AC for car there were 

three variables of interest: travel time, trip cost (TC), and 

number of accidents. The number of scenarios needed was 

27 based on each variable having three levels as shown in 

Table 6. 

Table 6.  Example of Questionnaire Scenarios 

PERSON NUMBER 1 SCENARIO (OF 9) 1 

Choice Game 

 Route A Route B  

Trip cost (LE) 40 30  

Journey time in busy 

condition (minutes) 
120 160  

Number of fatality per year 20 14  

 

Given this choice I would 

choose 
O A ● B  

In order for the designs to be robust it is important that the 

designs contain a good range of trade-offs and that the 

implied boundary values cover a good range. A boundary 

value is the value at which the utility between two modes is 

exactly the same and can be calculated for each scenario 

presented. The boundary values used in the designs was 

based on the results from the previous study results, and also 

from the Pilot Survey. 

The levels were selected as realistic as possible to 

respondents. The levels of journey time were based on their 

nominated typical journey, which was collected from the 

main questionnaire. 

The journey time of interest was the in-vehicle time, 

which was the overall door-to-door journey time minus any 

wait or walk time. The distance bands for car users were: 

 short: 15-30 minutes  

 medium: 31-45 minutes 

 long: more than 45 minutes 

The trip cost were broadly related to the levels people 

faced at that time. Given imaginary situations were presented 

it was possible to deviate from existing conditions to a 

certain degree. 

The number of accidents per year was estimated using the 

average accident rates from the past five years for roads 

network in Egypt. 

The purpose of this experiment was to derive a value of 

WTP per trip by individuals for reducing the number of 

fatalities accident casualties, as well as a value of time 

travelling in busy conditions in relation to trip cost. Since the 

accident casualty rates were presented as a number per year, 

the value of risk reduction for a fatality was determined by 

multiplying the WTP with the total annual traffic using the 

selected route in a year. The approach was based on work 

carried out in this field by Hojman, Ortuzar & Rizzi [14] and 

Henry Le and et al. [8]. 

An introductory screen for the Car Accident experiment, 

and a scenario in which a respondent would have to make a 

choice between two routes is a shown during the following 

link by Arabic version.  

https://docs.google.com/forms/d/10BXrWMcorW0b3xJP

efXtCSwRI4j-HzKcxTIxLiFhm-c/viewform?usp=send_for

m 

5.2. Analysis and Results 

It is assumed in the multinomial logit model that the 

observations extracted from stated preference experiments 

are independent variables. 

Therefore, the multinomial logit model can be written as: 

Un.i.car= βcarIVT IVT+ βcarTC TC+ βcaracc ACC     (4) 

Where:  

U= Utility function   

β= Parameters to be estimated for the three variables listed 

hereunder, 

IVT = In vehicle time (Time in busy conditions)  

TC = Trip Cost (EGP) 

ACC = Accidents Fatalities 

The estimated model for car users is shown in Table 7. For 

this model all the parameters are significant and of the 

expected sign. The goodness of fit as measured by ρ “rho” 

squared are 0.157 which is good.  

The values for avoided fatal casualties were derived by 

dividing the relevant accident parameter in Table 6 by the 

trip cost parameters, and shown in Table 7.  

Table 7.  Car User Model 

Variables 
Parameters 

(β) 
Std Err 

T- 

Ratio 
P-Value 

TC -0.060 0.008 -7.206 0.000 

IVT -0.15 0.02 -6.882 0.000 

ACC -0.12 0.06 -2.091 0.037 

Number of 

Observations 
4076 

Number of individuals 1019 

Null log-likelihood -706.317 

Final log-likelihood -673.56 

ρ “rho”1 0.157 

Table 8.  Value of Avoiding a Fatal Casualty per Trip 

Cost (Egyptian pound) Value Std Err 

Value of an avoided fatality (per trip) 2 1.77 

Estimates of the Value of Statistical Life (VSL) was 

obtained by multiplying the WTP values per trip in Table 7 

by the average annual traffic volume on the road network as 

estimated by the 2013 (GARBLT). The average weekday 

traffic for all links in the networks, weighted by link lengths, 

obtained from the Traffic Information Center (unit of 

GARBLT) was 10373 vehicles per weekday. This equates to 

an average annual traffic volume of 3,172,100 vehicles 

(using the STM weekday to annual expansion factor of 300). 

                                                             
1 ρ “rho” is selected since the study deal with population parameters. 

https://docs.google.com/forms/d/10BXrWMcorW0b3xJPefXtCSwRI4j-HzKcxTIxLiFhm-c/viewform?usp=send_form
https://docs.google.com/forms/d/10BXrWMcorW0b3xJPefXtCSwRI4j-HzKcxTIxLiFhm-c/viewform?usp=send_form
https://docs.google.com/forms/d/10BXrWMcorW0b3xJPefXtCSwRI4j-HzKcxTIxLiFhm-c/viewform?usp=send_form
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The Value of statistical life (avoided fatality) are estimated 

by 6,344,200 LE. 

6. The Total Cost of the Life Loss in 
Egypt 

The both methods that have been adopted in this research 

are considered to provide a practical and reasonable 

approximation. Therefore, this research will be adopt the 

value of statistical life estimates derived from CV approach 

to calculate the cost of the life loss as a result of traffic 

accidents as shown in Table 9. 

The amounts indicated above represent the minimum limit 

of losses, as they took into account only the fatalities 

occurring as a result of only road accidents. These numbers 

will be higher, if they take into account all types of road 

accidents (whether accidents with serious injury, minor 

injury, or only damages) at the level of the country. 

According to previous studies in Egypt the value of injury 

loss is estimated by about 10.27% of the value of lost life and 

the value of the damages only as a result of accidents is 

estimated by 0.1% of the value of the lost life, Ismail and 

Abdelmageed [2]. 

As the official statistics indicate that the number of road 

accidents in Egypt in 2014 has reached about 14403 

accidents, and resulted in about 24.154 thousand patients, as 

well as only damages about 21188 accidents.  

With these estimates, the overall cost of road accidents in 

Egypt can be calculated as shown in the following Table 10. 

The ratio of the cost loss to GDP confirms that the 

estimation results of this research are appropriate with the 

prices of 2014, as the percentage of these costs to GDP 

amounted in real values to about 2.27%, comparing 4.3% in 

KSA and 7.4% in the US estimates and about 3.2% of the 

Australian estimates. 

From this research it can carried out the average cost of a 

road traffic accident is about 3,618,148.59 compere with 8.5 

thousand Egyptian Pounds for the year 1984. The 

corresponding average cost for 2008 is 500 thousand 

Egyptian Pounds that estimated by Human Capital approach 

[2].  

7. Overall Comparison with 
International Values 

Many governments of the developed countries, for 

example, Australia, New Zealand, Sweden, Switzerland, 

United Kingdom, and the United States, have begun using 

the willingness-to-pay approach as a basis to the official 

economic evaluation of a statistical life. Table 11 shows a list 

of the mean of the Value of a Statistical Life for a number of 

developed and developing countries. It shows that the 

proposed value of about EGP 5.96 million in Egypt as the 

value of a statistical life is relatively low compared to the 

estimates of the other developed and developing countries. 

8. Conclusions  

This study estimates the cost of road traffic accidents in 

Egypt for the year 2014. The estimation process is carried 

out using different techniques for the willing to pay and 

updating previous national cost estimates. The study 

estimates the cost of road traffic accidents in Egypt for 2014 

by around 52 billion Egyptian Pounds with an average cost 

per accident of 3.6 million Egyptian Pounds. 

Reader may think that this cost is relatively high compared 

with Egypt GDP. The estimations of AC in other countries 

considered in this research shows that Canada and EU 

countries come on the first rank and followed by Middle East 

countries. Egypt shows almost the same cost of Middle East 

Countries.  

Table 9.  The Cost of the Life Loss as a Result of Traffic Accidents 

Year Population 
The number of road 

fatalities 

The value of a statistical 

life EGP 

The overall cost of the life 

loss EGP 

2012 82,541,354 6431 5,964,000 38,354,484,000 

2013 84,628,982 6700 5,964,000 39,958,800,000 

2014 86,813,723 6236 5,964,000 37,191,504,000 

Table 10.  The Cost of Road Accidents in Egypt According to 2014 Statistics 

Statement Number 
The value of the 

accident cost in EGP 
The total cost in EGP 

Percentage of all 

accidents total cost (%) 

Fatalities 6236 5964000 37,191,504,000 71.37 

Total injuries 24154 612500 14,794,325,000 28.39 

Property damage 

only 
21188 5964 126,365,232 0.24 

Total 52,112,194,232 100 
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Table 11.  The Estimated Values of a Statistical Life According to the 
Country 

Country 
The value of a statistical life in million 

Egyptian pound 

World average 9.68 

Australia 12.78 

Austria 16.78 

Canada 17.54 

Sweden 8.77 

Taipei, China 5.91 

United kingdom 14.49 

United States 13.16 

New Zealand 6.87 

Malaysia 2.29 

KSA 6.48 

Iran 5.15 

Egypt (the current search) 5.96 

Source: Asian Development Bank-Association of Southeast Asian Nations , The 

Cost of Road Traffic Accidents in Malaysia, Regional Road Safety Program, 

Accident Costing Report, AC 5, Malaysia. [19] 

The authors think that due to high rate of accident in Egypt, 

Egyptian have the real feeling that they have to pay to reduce 

this high rate. This may explain why the obtained cost seems 

high if compared with Egypt GDP.  

This estimated cost is corresponding about 2.27% of GDP. 

Policy and decision makers are highly recommended to 

increase the governmental fund to improve traffic safety and 

economic feasibly is clearly proofed by this Study.  

The results obtained in this Study and those obtained by 

similar ones in other countries, suggest that willingness to 

pay method is an important technique to simulate the users 

opinion and to produce a reliable utility function modal.  
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