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Abstract. The traffic accident rate in fndonesia is still considerably high,

as reported by the national palice with arownd 60 accident casualties daily.

Of these casuaities, 24 of them are dead. This fignre is relatively high at the
ASEAN level where there are about 112 people died everyday because of
traffic accidents. The objective of the siudy is to provide an initial
estimation of the traffic accident loss and to use shat estimation o assess
the economic impacts of that event. Since the data used in the estimation
arc nationwide. then the final output of the study will be in the form of the
accident loss in term of GDP preportion. Using the same calcilation

methad, forecast of the total national accident cost for the next five years
was made. The method to calculate the road accident cost covers Jour
components: property damage, administrative cost, medical cost, and lost
output. There are two important data needed in this method: aggregale
accident data, and unit cost data for each component. Using these two
types of daia, the aggregaie cost can be estimated, and at the same time, the
total of certain types of cost. Using the 2002 Indonesia nominal GDP of
1.42 sriifion rupiah, the total accident costs in Indonesia was estimated
around 0.47% of GDP for Police Departinent reported data and 1.46% Sfor
the Health Department data. These fignre is relatively high compared with,

Jor exanple, Singapore that has figure of 0.46% of its GDP,. For the next
Jive years, the total amonnt accident cost which is saved by the action plan

approximately about Rpf0 triilion. This estimation stilf has under reporting
probiems for mumber of casnalties and property damage, and under valued
probiem for the estimation of accidents it cosr,
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1. Introduction
1.1 General

The traffic accident rate in Indonesia is still considerably
high, as reported by the National Police Department with around 60 accident
casualties daily. Of these casualtics, 24 of them are dead. This figure is
relatively high at the ASEAN level where there are about 112 people died
everyday because of traffic accidents.

Considering that the accident casualties could also take place both on
sea and air transportation, the total accident casualty is certainly higher.
According to the insurance report, there are about 187 traffic casualties with
63 of them died everyday. To ascertain the quality of traffic accident data, the
level of under-reporting associated with injury accidents should be estimated,
because it will affect the computation of the national accident costs.

To estimate the ‘economic cost’ of traffic accident, the availability of
the traffic accident casualties’ data will be the necessary condition. It is far
from easy to obtain that kind of data that could represent well the impact of
raffic accidents to the national economic indicators. According to the national
police report, the total loss of accidents reached 41 billion rupiah in 2002.
The estimation in this study could produce different result due to the
utilization of human capital method that is different with the one used by the
national police.

1.2 Background

The main reason of this paper is to raise the issue of traffic
accidents in two dimensions. First is the human dimension. The traffic
accidents are basically unexpected events that could cause much type of losses
such as material, physical, and most importantly, human life. Second, human
as a capital is economic dimension, so the cost analysis is the further
background of this study in order to get economic analysis.

The analysis of accident cost can be used for resource allocation at
national level in terms of investment in the improvement of road safety. It is
described simply by comparing the efforis to avoid or reduce the traffic
accidents and the losses caused as the impacts of the accidents themselves.
Hence, the expenditure of government bodies and individuals in the efforts to
reduce the accidents should be classified as an economic investment that
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certainly has to be taken into the comprehensive calculation of the economic
impacts of road accidents.

To estimate the economic impacts of the accidents, the number of
accidents casualties and the accident loss are the most needed data. Using
human capital approach, the data should consist of administrative cost,
hospital expenses, and the potential loss of human productivity. However, the
reliability and availability of the data sometimes are doubtful.

1.3 Objectives

The objective of the paper is to provide an initial estimation
of the traffic accident loss and to use that estimation to assess the economic
impacts of that event. Since the data used in the estimation are nationwide,
then the final output of the study will be in the form of the accident loss in
term of GDP proportion.

The second objective is to compare the total national accident cost
obtained from reported accident data from the National Police Department
and data from the Health Department. The Health Department data was
calculated in order to overcome the problem related to under reporting of the
National Police Department data.

The last objective is to forecast the total national accident cost for the
next five years using the same calculation method with national accident
cosling method in 2002. This national accident cost forecasting will be using
Health Department data.

2. Methodology

To calculate the impact of the traffic accidents in the
monelary term is far from easy. First, it is an unexpected event. Second, the
value of human life and safety is almost impossible to estimate. Everybody
will have difficulty to reveal his/her ‘safety price’. However, there are some
approaches to estimate the economic impacts of the traffic accidents.
According to Miller (1991), there arc two general approaches to quantify the
‘human safety’, that is human capital method and comprehensive method.
Human capital method calculates the direct cost of accidents such as vehicle
repairing costs, medical treatment costs, and loss of productivity cost.
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Comprehensive method basically estimates the insurance costs that reflects the
compensation for the individuals who are trying to anticipate the negative
impacts of the accidents.

The sources of dala used in the study are from police, life insurance,
Indonesia Central Board of Statistics (CBS) and interview with the car
insurance customers, repair shop staff, and official staff in hospital.

2.1 Human Capital Method

This method combines the costs that take place during and
after the traffic accidents. In other words, this is the ex-ante costs. The costs
consist of administrative cost, vehicle repairing cost, medical treatment cost,
and the present value estimation of the casualties’ loss income due to the
accidents. This method is also called the gross output method. To estimate the
economic value of output loss, we use the ‘average assumption’ because the
accidents could take place randomly at any income level. It is almost
impossible to calculate accurately according to the individual income level.
The medical treatment cost will be further classified as death and injury (that
needs the hospital treatment). Human Capital Method is utilized for some
reasons. The most substantial and primary reason is the availability of data.

2.2 Comprehensive Method

Comprehensive Method needs some particular requisites that
extremely difficult to obtain in developing countries, including Indonesia. The
data, like the standardized data in the National Police Department report and
other related institutions, are not found yet.

The 2002 national data will be utilized for this study. The problem is
that in Indonesia every institution has its own data version that is different to
cach other. As a result, there are difficulties to estimate the vehicle repairing
cost and insurance reimbursement due to different classification used by each
institution, namely insurance and the police.
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3. Cost Components

The method to calculate the road accident cost covers four
components: property damage, administrative cost, medical cost, and lost
output. There are two important data needed in this method: agpregate
accident data and unil cost data for each component. Using these two types of
dala, the aggrepate cost can be estimated, and at the same time, the total of
certain types of cost.

3.1 Property Damage

The accident data that involve the property damage are
obtained from police and high-way company (PT Jasa Marga 2003). The
vehicle damage cost could vary depending on the severity of the traffic
accidents themselves. Hence, it is crucial to obtain the estimated cost of each
level of accident severity for each traffic accident (unit cost).

To estimate this type of cost, the field survey to car services center
will be useful to obtain the relevant cost in repairing the damaged cars
according to the severity of the accidents and the type of vehicles. As a result,
the cost estimation will not include the non-vehicle damage, such as damage
to public infrastructure like lamp-post, guard-rails, traffic signs and the road
surface.

Another problem identified was the different definition of the severity
level of accidents. In peneral, the accident severity was measured based on
how severe the accident casualties themselves. However, for property
damage, the level of severity was measured based on the severity of vehicle
damage. Although thesc might relate to each other, the reality clearly
indicated that the traffic accident that caused the severe vehicle damage will
not always cause serious casualties injury.

In this report, accident data from the National Police Department
(2003) will be used as reported national data. But one problem that may occur
is that the National Police Department does not classify accident data based
on the lcvel of severity.
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3.1.1 Property Damage Estimation
for Indonesia

Almost every accident will cause vehicle damage, and in
some cases, infrastructure damage such as traffic lights, electricity poles, and
road marks. It means the cost will include both vehicle and infrastructure
reparation. Estimation for these cost components is impossible due to the lack
data from the National Police Department. Another relevant cost related to
property damage is the car rental cost while the vehicle is under reparation.
The rental cost is included in the estimation because one would have to rent a
car if one’s car got accident. However, in Indonesia, this might not be
significant.

The cost estimation of property damage could be oblained from
vehicle reparation center or service station. Another source of data and
information is the car insurance company that should provide the total claim
for vehicle damage that is caused by traffic accident. However, in Indonesia,
the insurance data which are related to road accident are difficull to be
collected. Further, there is possibility that the data will be bias because not all
damage vehicles are covered by insurance. Hence, data and information from
reparation center or service station should be enough to estimate unit cost of
property damage. The vehicle services center provides the reparation cost
data that includes machine repairing, body reparation cost, spare parts
replacement cost, and other reparation and maintenance costs.

After oblaining the property damage cost per unit from the vehicle
service station, the data on the total property damage will be certainly needed.
These data are provided by the National Police Department (2003) and PT
Jasa Marga (2003). The police dala seems to be significantly under-reported,
while the PT Jasa Marga dala only covers the accidents on the toll road, i.e.,
0.135% of the total road in Indonesia. However, the data from the National
Police Department will be used as reported data because this department is
the main source of vehicle damaged data. The National Police Department
reported data will be compared with the Health Department data.

Some estimates can be made to measure number of property damage
based on the level of severity by making assumption that the level of property
damage is correlated with the level of casualties. With this assumption we can
predict that a fatal accident can cause a fatal casualty and a serious damage on
properly. While thcre may be some correlation belween injury sustained and
wreckage caused, the relationship is not always proportional. For example, in
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a pedestrian accident, the vehicle may have little or no vehicle damage but the
injury sustained can be extremely serious; or the opposite can happen that a
serious damage on property accompanied by a slight injured casualty. For this
reason, some correction is made to accommodate this possible correlating, and
some steps are executed (o eslimate total property damage cost:

Step {
Calculate average amount of vehicles that cause each casualty.

There is no actual data that shows distribution of vehicle damaged by
severily. To calculate the estimated proportion of vehicles, the distribution of
casualty severity is used. This disirtbution is divided into three categories of
casualties: fatal damage (37%), serious damage (25%), and slight damage
(38%) (Table 1). The result shows the distribution for fatal, serious and slight
damage casualties are 8,929, 6,012 and 8,762 respectively.

Tahle 1
ESTIMATED AVERAGE NUMBER OF VEHICLES PER CASUALTY

Average number of vehicles by level

Number of of severity per casuelty
Type of vehicle involved vehicles - -
io road accidends Fatal Serious Slight
damage damage damage
(38%) {25%) _(37%)
Public vehicles 1,654 0.07 0.07 0.07
Privare vehicles 2,706 0.12 0.11 0.11
Heavy and light goods private vehicles 1.092 0.05 0.05 0.05
Heavy and light goods non-private vehicles 2,791 0.12 0.12 0.12
Public bus 1,084 0.05 0.05 0.04
Non-private bus 130 0.01 0.01 0.0]
Moloreycles 8,518 0.37 0.35 .35
Total 17,975 0.78 0.75 0.74

Note: - The interpretation of these figures is that the relative numbers of vehicle {unit) included in the
lraiBic accident to people involved, For example, for each falal damage of Private vehicles of 0,12,
il means, there are 0.38 x 2,706 privale divided by 8,929 people involved. Thus, for each fatal
damage, private vehicles involved in this accident are 0.12 umil vehicle.
- Faor cach fatal damage, Lo1al vehicles involved in this accident arc 0.78 unit vehicle.
Source: Natianzl Police Depariment R, 2003,

Step 2
Determine average mimber of velicles damaged per casualiy.

The number of vehicle presented in Table 1 does not reveal damaged
vehicles only. According to previous study in South Africa’, total vehicle
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damage can be corrected 20% from total National Police Department reported
data. There is a situation that can be envisaged where large vehicle or bus
collides with one or more pedestrian causing fatal injuries, but insignificant
vehicle damage. Using this assumption, we multiply the previous dala with
80% (Table 2).

Table 2
ESTIMATED AYERAGE NUMBER OF YEHICLES DAMAGE PER CASUALTY
{(WITH CORRECTION FACTOR}

Average number of vehicles damage by level
of severity per casualty

Type of vehicles involved in Number of
roadl accidents vehicles Fatal Serious Slighi

damaoge damage damage
(38%) {25%) (37%)

Public vehicles t,654 0.06 0.06 0.05

Private vehictes 2,706 0.09 0.09 0.09

Heavy and light goods private 1,092 0.04 0.04 0.04

Vehicles

Heavy and light goods non-Private 2,791 0.10 0.c9 0.09

vchicles

Public bus 1,084 0.04 0.04 0.04

Non-privale bus 130 0.00 0.00 0.00

Motoreycles 8,518 0.30 0.28 0.28

Total 17,975 0.02 0.60 0.60

Senrce: National Police Departiment R [, 2003.

Step 3
Calculate vehicle damage cost by type of vehicles.

Data of vehicle damage unit cost was obtained from field survey to
reparalion center or service station. This data contained only two types of
vehicles, car and motorcycle. It is assumed that unit cost of car damage
represents all types of car. The survey was conducted in Jakarta in 2003.

The amount of property damage cost by level of damage is presented
in Table 3 and Table 4.
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Table 3

AVERAGE UNIT COST OF CAR DAMAGE BY LEVEL OF SEVERITY

Level of damage

Repairing categories

Unit cost (Rp)

iviachine repairing 1,0C0,000.00
Body repair 5,000,000.00
Fatal damage Spare parls 3,000,000.00
Tolal 9,000,000.00
Body repair 1,500,000.00
Serious damage Spare parts 1,000,000.00
Total 2,500,000.00

(Contimed)

fContinnation Table 3)

Level of damage

Repairing categorics

Unit cost (Rp)

Body repair 750,000.00

Slight damage Spare parts 100,000.00

Total £50,000.00

Souree: Field survey, 2003,
Table 4
AYERAGE UNIT COST OF MOTORCYCLE DAMAGE BY
LEVEL OF SEVERITY
Level of damage Repairing categories Unit cost (Rp)

Machine repairing 200,600.00
Body repair 300,000.00
Fatal damage Spare parts 1,000,000.00
Teotal 1,500,000.00
Body repair 100,000.00
Serions damage Spare parls 900,000.00
Tolal 1,000,000.00
Body repair 100,000.00
Slight damage Sparc parts 400,000.00
Total 500,000.00

Source: Meld survey, 2003.

Aggregation an type of vehicles into car’s type and motarcyele’s type
las to be done due to the availabilily of unit cost dala. The proportions of
vehicles by level of severity per casually can be shown in Table 5.
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Table 5
AYERAGE NUMBER OF YEHICLE DAMAGE BY CAR AND MOTORCYCLE

Average number of vehicles damage by level of
severity per casualty

Type of vehicles Number of
involved in rond vehicles Fatal Serious Slight
accidents damage damage damage
(38%) {25%) {37%)
Car 9457 0.33 0.31 0.31
Maotorcycle 8518 0.30 0.28 0.28
Total 17,975 0.62 0.60 0.60

Sotirce: Nalional Police Department R.T, 2003,

Then, the calculation of the damage cost of vehicle, by type and per
casualty, can be done by multiplying the unit cost and its average number
distribution (Table 6).

Table &
CALCULATION OF AYERAGE DAMAGE COST PER YEHICLE PER CASUALTY

Unit cost of vehicles damage by level of severity

Type of Vehicles Number of per casualty (Rp)
Involved in Road Vehicles
Accidents Fatal Serious Slight
damage damape damage

Car 9457 2,953,018.95 786,510.31 G6,477.90
Motorcycle B,5t8 443,301.53 283,366.60 41,187.59
Tatal 17,975 3,396,320.47 1,069,876.91 407,665.49

Notes:

~ Unit cost for falal damage are Rp9 million for car and Rpl.5 millian for molorcycle.
-~ Unil cosl for serious damage are Rp2.5 million for car and Rpl million for motoreycle.
-~ Unil cost for slight demage is Rp850 thousands (or car and Rp500 thausands for motorcycle.

Step 4
Culculate the total vehicle damage cost with the number of casualties
by type of severity (National Police Department reported data).

The further calculation is multiplying this distribution of average unit
cost with the total number of casualties produced by the National Police
Department reported data (Table 7).
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Table 7
TOTAL YEHICLE DAMAGE COST BY TYFE OF SEVERITY

Total cost of vehicles damage by level ol

Type of vehicles  Number severity (Rp)
involved in road of Fatal Serious Slight Total Cost
accidents vechicles damage damage damage (Rp)
Car 9,457 25.874,352,000 4,728,500,000 2,379,381,200 32,982,233.200
Motorcycle 8,518 3,884,208,000 1,703,600,000  1,260,0064,000 6,848,472,000
Total 17,975 25,758,560,000 6,432,100,000 3,640,045,200 39,830,705,200
Step §

Adding the property damage only cost (PDG).

Property damage only (PDO) cost is vehicle damage cost that comes
from single accident which can not be calculated using crash data.
International PDO proportion assessment is utilized to get the Indonesian
calculation of property damage only, due to unreported PDO data in
Indonesia. From intemational experience, like Thailand, there is about 5.3
PDO per injury. The most reasonable proportion for Indonesta is 2 PDO per
injury, to avoid over estimating calculation. The data of the total injured
casualties are from the Health Department that was about 2,550,000 in 2002,
due to unavailability of National Police Department report on this necessity.
The unit cost of PDO is estimated at Rp500 thousands for each vehicle. The
number of PDO was 5,100,000 (2 PDO in each injury multiplied by 2,550,000
injuries). Thus, the total PDO cost was Rp2.55 rillion in 2002.

There are some indications that accident data from the National Police
Department are under-reporting, so a comparison was made between the
National Police Department data and Health Department data (Table 8). The
final output from the same steps with the previous data is shown in the next

paragraph.
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Table 8
COMPARISON BETWEEN NATIONAL POLICE DEPARTMENT DATA
AND HEALTH DEPARTMENT DATA

National Pollce Health Department
Department data dala
Fartal casualties 8,762 30,000
Serious injured casualties 6,012 450,000
Slight injured casualties 8,929 2,100,000
Total casualiies 23,703 2,580,000
Total accidents 12,267 1,335,226*

Nore: * Estimated data using casuallies ratio between the National Police
Depariment and Heallth Department, 2003,

Using the same steps with the National Police Department reported
data, and with some adjustment in type of casualties’ severity into two types
only (fatal and injured casualties), the Health Department data show that total
property damage cost is higher than the National Police Department reported
data, or Rp4,011,225,191,699.64.

3.2 Administrative Costs Estimation
for Indonesia

Aside from property damage, the traffic accidents also
produce the administrative costs. These costs are paid by various institutions
that are related to the accidents themselves such as police, some ministrics,
insurance {both vehicle and life), and hospitals. However, this cost estimation
is sometimes ambiguous. Police, for instance, has the program to minimize
the accidents through the assignment of its squads, but the funding for that
program is nol necessarily provided to mimimize the accident but it might
come from any other programn such as routine management of traffic.

In any accident, the administrative costs could be linked to the
severity of the accidents. In a major accident where there is serious motor
vchicle damage, the police might have to deal with that directly, and after that
it may need a long procedure of investigation, insurance claims, and other
legal procedurcs. This might lead to higher administrative costs. For the
casualties themselves, there could be additional administrative costs such as
funcral cost for fatal casualty.
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Administrative cost could occur from the cost paid by institution
related to road accident. In this report there are four agencies that have to pay
this kind of cost. First, the cost related to the National Police Department,
such as administration cosl of investigation and operational cost on personnel
and vehicles to manage safety-related work. Second, the annual budget of the
Ministry of Transportation used for managing road safety program. Third, the
cost that appears on the insurance claim process. And the last is funeral cost
which is paid by individual in society (Table 9).

Table 9
IDENTIFICATION OF ADMINISTRATIVE COST

Agency ldentification of administrative cost
- Administration cost of investigation
National Police Department - Operational cost on personnel and vehicles
Annual budget on traffic control or managing road
Ministry of Transportation safety objectives
Insurance company Administrative cost on claim process
Socicly Fuperal cost

The administrative cost component related to the accidents only
occurs to the police data in the form of administration cost of investigation by
the Police Department. The cost is Rp52,000.00 for every major case, and
Rp15,500.00 for every minor case. Based on the assumption that most of the
cases are major cases, with the total of 12,267 cases, the total administrative
cost could reach Rp637 million in 2002. This component also includes other
types of cost in minimizing the accidents such as intersection monitoring and
highway patrols.

The assumplion is that on average, the total police officers involved in
this program are about 22% of the total police squads, especially the low-
ranks officers. With the assumption that this program utilizes one operational
car for every two officers, the total operational costs reached about Rp50.52
billion in 2002 (Table 10).
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Table 10
TRAFFIC CONTROL COST OF NATIONAL
POLICE DEPARTMENT 2002

Cost component Cost per umnit Unit Annual cost
(Rp) (Rp)

Personnel/day 10,000.00 4,943 personnels 18,041,950,000.00

Cperational cost 13,140,000.00 2,471 motor vehicles 32,468,940,000.00

ol motor vehicles

Total 50,510,890,000.00

Second is the routine costs spent by the Ministry of Transportation to
minimize the accidents through the activities such as road improvement
projects. It is estimated around Rp300 million per year. The total estimation in
2002 was about Rp6.94 billion with the number of the casualties 69,745.

The third component is insurance administration cost, either vehicle
insurance or life insurance. This cost component contained not only cost that
is charged by insurance company as administrative cost, but also cost that
occurs in the claim process such as the telephone bill and transportation cost.
For damage on vehicle, average administrative cost in processing the claim is
Rp150,000.00 (the reported number of vehicle was 17,975, thus the total cost
of vehicle insurance was Rp2,696,250.00), while for life insurance is less than
Rp50,000.00 (the number of casualties was 23,703, thus the cost of life
insurance was Rpl,185,150,000.00). This data obtained from field survey
(interview) that was conducted in Jakarta to insurance consumers in 2003.

From the data above, it is shown that total insurance administrative
cost for the National Police Department reported data in 2002 is
Rp3,881,400,000.00 which represents the actual insurance administrative cost.

Another cost component that should also be taken into consideration
is the funeral cost. The cost is about Rp300,000 per fatal casualty” and with
the tolal fatal casualty of 8,762 in 2002, the total funeral cost is Rp2.6 billion
while for the Health Department data total funeral cost is RpS.1 billion (Table
11). Hence, the cost may be biased because funeral cost varies according to
the location. In rural area, this cost can be much lower than in urban area,
especially in the metropolilan cities like Jakarta,
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Table 11
ESTIMATED FUNERAL COST
Fatal casualties Number of fatzl Unit cost Total cost
{death) casnalties (death) {Rp) (Rp)
Nat. Palice Dept. 8,762 300,000.00 2,628,600,000,00
reported data
Estimated from Health 30,464 300,000.00 9,139,200,000.00

Depariment data*

Note: * ADB - ASEAN, 2004 (Draft).

Table 12 below is the recapitulation of total cost components in

administrative cost,

Table 12
ESTIMATED TOTAL COST IN ADMINISTRATIVE COST

Compoaents of administrative cost

Cost estimation |
(Rp)

Cost estimation 2

{Rp)

Administrative cost of investigation by
National Police Department

Cosl ol National Police Department:
- Personnel

- Motor vehicles operational cost
Ministry of Transporiation's annual budget

637,884,000.00

18,043,066,307.11
32,471,519,352.79

637,884,000.00

18,043,066,307.11
32,471,519,352.79

300,000,000.00 300,000,000.00

on trafTic control
Insurance administrative cost 3,881,400,000.00 3,881,400,000.00
Funeral cost* 2.628,600,000.00 9,139,200,000.00
Total Cosi 57.955,124,000.00 64,465,724,000.00

NMote: * ADB — ASEAN, 2004 (Drah).

3.3 Medical Costs

The medical costs could vary depend on the severity of the
accidents themselves. The minimum cost is the ambulance cost if the casualty
is not severely injured. But if the casualties are severely injured, then there
will be additional cost in term of the ‘on the spot’ medical treatment. The
costs will go higher if the casualties need further special treatments at the
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hospital. However, if the casualties passed away inslantly, the costs will be
lower since il only covers the related funeral costs.

3.3.1 Medical Costs Estimation for Indonesia

The medical cost basically varies due to severity of injury and
the type of hospitals. For fatal accident case, the cost will cover the number
of hospitalized days, surgery cost (if applied), medical check-up, drugs, and
doctor services, For serious injury cases, the data and information needed are
the number of hospitalized days, medical check-up, and doctor services. For
minaor injury case, the data should include the number of hospitalized days,
on-going treatment, and other related costs.

3.3,2 Identification of Medical Cost

To calculate medical cost, it requires data on the cost
according to the level of severity. There are some steps to calculate the total
medical cost (Table 13 and Table 14).

Step [
Calculate the amount of each medical cost components.

Table 13
[DENTIFICATION OF MEDICAL COST COMPONENTS

Level of Severity Identification of medical cost components T°mlﬂ‘;“i; cost
p

Wery slighl injured Medical check-up, doctor services and
casualty drups, less than Rpl million 1,000,600.00

Slight injurcd casualty: - Surgery cost about Rp3 million
- Cost of hospilalization days, dmgs and
on-going treatment is Rp2 million 5,100,000.00
- Ambulance cost is Rp100 thousands

Serious injured casnally: - Surgery cost about Rp§ million
- Drugs and cost of on-going treaiment is
Rp2 millien 10,100,000.00
- Ambulance cost RplQ0 thousands
million

Nores: * Field survey, 2003.
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Step 2
Calculate total cost from each type of casualties’ severity.

Table 14
MEDICAL TOTAL COST
Reported Data Number of  Medical unit Tolal cost
of Mational Police Department  casualties (Rp) {Rp)
Slight injured casualty 8,929 4,100,000.00 36,608,900,000.00
Serious injured casualty 6,012 10,100,000.00 G0,721,200,000.00
Total 97,330,100,000.00

Therefore, the Health Department data to cover under reporting of the
National Police Department data can be presented in the Table 15.

MEDICAL TOTAL COST BASg;':;;]}?EALTH DEPARTMENT DATA
Health Department MNumber of Medical unit cost Tatal cost
data casualties (Rp) (Rp)
Fatal casualty 30,000 1,000,000.00 303,000,000,000.00
Slighr injured casualty 450,000 5,100,000,00 2,605,599.420,000.00
Serious injured casoalty 2,100,000 14,100,000.00 4,377,651,080,000.00
Total 2,580,000 7,043,250,500,000.00

Irom the result above, the total number of estimated casuallies yields
the medical cost that is 700 times higher than National Police Department
reported data. Regarding the number of cstimated casualties that is four times
than the reported data, the income lost that must be added in the estimated
data then incrcased sharply.

3.4 Loss of Output (Income)

The loss of output {income) in the national economy could
take placc due to the loss of productive working time as a result of traffic
accidents. The loss of productive time takes place not only on the accident
scene, bul also on the vchicle service station, hospital, on-going treatment,
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medical rehabilitation, and public court. For the fatal accident, the loss will
be caused by the lost productivity of the remaining productive ages (the
retired age minus the death age). In many cases, this last component, in fact,
contributes most to the loss of output (income) due to traffic accidents.

The loss of productive time at the accident scene could also affect
other people surround the scene but it is extremely difficult to estimate this
kind of loss. The traffic congestion caused by the accident might not be
produced solely by the accident itself, but could be influenced by the location
and the time of accident.

To estimate the loss of output, there has to be the proxy of productive
time value. This value is calculated based on the average wage of casualties
that depends on the type of jobs and their ages. The loss of productive time
could also take place for the people who voluntarily help the casualties during
their recovery period. This is extremely difficult to calculate especially if the
casualties are the children.

For the fatal accident cases, the loss of productive time is basically the
number of remaining productive ages since the casualties pass away. The data
on the casualty age, retirement age, and average income by ages are necessary
to be obtained in order to do the cost estimation. The police, at least, provides
the age distribution of the accident casualties. The average wage to estimate
the output loss will be very crucial. The wage should consider not only the
casualties’ age, but also its possible increment annually. The type of jobs is
certainly another factor to consider. Since it is difficult to have the wage data
by ages, the study utilizes the national average annual wape. Another
alternative, aside from the wage, is by using the GDP per capita. Both the
wage and GDP per capita data are easily available.

3.4.1 The Estimation of Output (Income) Loss
in Indonesia

The cost component of the fatal accident casualties is the loss
of productivily on the remaining productive ages. In the other hand, for
injurcd-casualties, the loss of productivity can be valued by the time loss
needed due to medical care treatment. The estimation of this component will
be based on the data of the casualties’ distribution ages provided by the
National Police Department and average wage by ages provided by the
Central Board of Statistics (CBS) for the year 2002.
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The lost output (income) is estimated based on the average wage by
ages multiplied by the total casualties and the remaining productive ages. In

this study, the average retirement age in Indonesia is 60 years old. The steps
below will demonstrate the stages to calculate the value.

Step 1
Calculare the distribution of casualties by age.

Data from the National Police Depariment in 2002 show the
distribution of casualties by age as presented in Table 16. The problem is that
this proportion is not the right proportion for fatal casualties, but for the entire
casualtics, fatal and injured. Therefore we multiply number of casualties by

age with 38%, which is the proportion of fatal casuaities reported by the
National Police Department (Table 16).

Table 16
DISTRIBUTION OF CASUALTIES BY AGE, 2002

Age Number of casualties Proportion (%)
5-15 421 3.1
16-21 3,496 26.0
22-30 4,491 334
3140 3,090 230
41-50 1,458 10.9
51-60 477 36
Tatal 13,433 100.0

Sowuree: National Police Department R.1, 2003,

Step 2
Calculate economic value of fatal casualties (death) by age.

The loss of productivity from fatal casualties is the wvalue of
casualties” remaining productive age, which is from the economic point of
view, can be valued from average wagc by age. Average wage is changing
overtime with the increase of casuallies” age if they are ‘still’ alive. The trend

of average wage by age is incrcasing overlime, unless in the latest period
where the valuc ts decreasing.

For example, if a victim is killed in an accident and his age is about
35 years, the total loss productivity are the sum of income of remaining age,

M PERPUSTAKAAN PUSAT '

~rAQ TRINRTESRY 2
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that is; 5 productive years multiplied by annual wage rate of 31-40 age group,
plus 10 productive years multiplied by annual wage rate of 41-50 age group,
plus 10 productive years multiplied by annual wage rate of 51-60 age group.

Table 17a and Table 17b show that in 2002 the loss of productivity
for fatal casualties almost reaches Rp2 trillion for the National Police
Department reported data and is aboul Rp7 trillion for Health Department
data.

TOTAL LOSS OF PRODUCTIVITY g;'ll:jlllsi zli?IEIION CAUSED BY FATALITIES, 2002
Age Annual Distributionof  Numberol  Productive Estimated loss of
averape wapge  fatalities by age fatalitics years productivity
{Rp) (%) forgone (Rp)
5-15 3,994,908.00* 3 275 50 88,433,395,476.40
16-21 3,994,908.00 26 2,280 44 679,695,527,531.72
22-30 5,980,284.00 33 2,929 35 715,478,500,975.19
3140 7,488,604.00 23 2,016 25 341,344,929,003.17
41-50 5,905,458.00 1} 951 15 38,184,732,181.49
51-60 8,030,304.00 4 311 5 12,492,535,837.15
Total 8,762 1,875,629,621,005.13

Nete - ® Since there is no available data for 5-15 age group, we assumed 1that average wage for this group is
similar lo 16-21 age group.
Sonrce: National Police Departmenl reported dala, 2003,

Table 17b
TOTAL LOSS OF FRODUCTIVITY ESTIMATION CAUSED BY FATALITIES, 2002

Age Annual average Distribution of Number of Productive Estimated loss of

wage [atalities by age latalitics years productivity

(Rp} (%) forgone (Rp)
3-15 3.994.908.00 3 055 50 307,468,039,236.84
16-21 3,994 908.00 26 7.928 44 2.363,187,000,474.14
12-30 5,980,284.00 33 10,185 35 2,487,598 385,495.11
31-40 7,488,604.00 23 7.008 25 1,430,206,247,647.32
41-50 §,505,458.00 | 3,307 15 559,984,721,285.00
51-60 8,030,304.00 4 1,082 5 43,434,445 ,531.05
Total 30,464 7.191,878,845,669.45

Setrer: Health Depariment dala. 2003.
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Step 3
Calculate the loss of income of injured casualties.

The assumption for the accidents with injured casualties was that the
casualties have to be in one month medical treatment and this one month is
their lost productive time. Therefore, monthly average wage was used and
multiplied with the number of injured casualties and medical care days (Table
18a and Table 18b).

Table 18a
TOTAL LOSS OF PRODUCTIVITY ESTIMATION CAUSED BY
CASUALTIES INJURED, 2002

Age Monthly Propartionol  Number of Medicol Loss ol productvity
average woge casualties casualties care doys (Rp)
{Rp) (o) - {in month)
5-15 332,909.00 3 468 1 155,888,573.54
16-21 332,909.00 26 3,888 1 1,294,504,639.17
22.30 498,357.00 i3 4995 1 2,489,374,685.41
31-40 624,050.33 23 3,437 1 2,144,789,870.75
41-50 742,121.50 11 1,622 1 1,203,480,862.75
51-60 669,192.00 4 531 I 355,038,761.97
Tatal 14,941 7,643,077,393.59

Source: National Police Department reported data, 2003,

Table 18b
TOTAL LOSS OF PRODUCTIVITY ESTIMATION CAUSED BY
CASUALTIES INJURED, 2002

Ape Monthly Proporiian Number of Medical Loss of productivily
average wapge ol casuallies Casualties care days (Rp}
Mp) (%) {in_month)

5-15 332,909.00 3 79,919 1 26,605,706,614.31
16-21 332,909.00 20 663,649 l 220,934,798,868.46
22-30 498,357.00 33 852,531 | 424,864,831,523.12
31-40 624,050.33 23 586,578 1 366,054,090,783.89
41-50 742,121.50 I 276,774 | 205,399,651,965.3 1
51-60 (69,192.00 4 90,549 1 60,594,929,591 .31
Toatal 2,550,000 1,304,454,009,346.39

Source: Health Depariment data, 2003,
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The tables show that in 2002 the loss of productivity for injured
casualties is about Rp7.6 billion for reported data from the National Police
Deparitment and about Rp1.3 trillion for the Health Department data.

Other cost component not included in this calculation is casualties’
waiting time for searching other job if they cannot continue previous jobs. In
many instances, productive loss does not only affect the casualty but also the
voluntary care-givers who may be family members or relatives of the
casualty. This is seldom captured since the total amount of time lost and the
wage rate cannot be easily ascertained.

3.6 Human Costs

Despite of the direct effect of accident to the economy there
are also other effects that influence the quality of life, such as suffering from
pain. All injured casualties would suffer from both physical and emotional,
therefore based on the ‘willingness to pay method’, these effects should be
calculated.

This study adopts the proportion recommended by the Transport
Research and Laboratory which is calculated as follows:

- 28 % of total costs for a fatal accident,
- 50 % of total costs for a serious injury,
- 8% of total costs for a slight injury.

Based on these percentages of total costs, the human costs for fatal
accident can be seen in Table 19.

Table 19
HUMAN COST FOR FATAL ACCIDENTS, INDONESIA, 2002
(IN RP)
Fatal injured Serious injured Slipht injured

Mational Police
Department data 534,423,306,201.44  38,309,705,696.79 3.977,204,527.49

Health Department
data 2,045,104,376,477.67  1,819,278,365406.11 342,234,742,043.50
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3.7 Aggregate Costs

The following tables (Table 20 and Table 21) summarize alj
components of costs due to traffic accidents. The lost output (income) was
the bigpgest component with the value of Rp2 trillion for the National Police
Department reporied data while the Health Department data show the value
seven (7) times higher. The property damage itself only contributes less than
2% for the National Police Department reported data while in Health
Department data the proportion is much lower, about 0.4%. There is a
significant difference between the Health Department and National Police
Department reported data result in the proportion of medical cost. In the
Health Department data, the proporiion of injured casualties is much higher
than fatal casualties. It leads to the higher proportion of medical cost.

Table 20
NATIONAL COST OF ACCIDENTS, INDONESIA, 2002
Cost components Value (Rp) Proportion (%)

Property damage 4,011,225,191,699.64 60.53
Administrative cost:

- Cost of investigation 0.0 0.00

- Cost of Pelice Department 617,884,000.00 0.01
Personnel 18,043,066.307.11 627
Motor vehicles operational cost 32,477,519,352.79 0.49
Transportation Department annual 300,000,000.00 0.00
cosl of traffi¢ control
[nsurance cosl 3,881,400,000.00 0.06
Burial plot cosl 2,628,600,000.00 0.04
Medical cost:

- Total medical care cosl 97,330,100,000,00 1.47
Loss output:

- Injured 7.643,077,393.59 012

- Faralities 1,875,629,621,005.13 28.3¢
Human cosl 576,710,216,425.72 8.7¢
Total 6,626,506,676,183.97 140.00
% of GDP 0.47%

Souree: National Police Depariment reported data, 2003,
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Table 21
NATIONAL COST OF ACCIDENTS, INDONESIA, 2002
Cost components Value (Rp) Proportlon (%)
Property damage 4,011,225 191,699.64 19.4
Administrative cost:
- Cost of investigation 637,884,000.00 0.0
- Cost of Police Depariment 0.0
Personnel 18,043,066,307.11 0.t
Motor vehicles operational cost 32,477,519,352.79 0.2
Transporiation Depariment annual 300,000,000.00 0.0
cost of traffic control
Insurance cost 3,881,400,000.00 0.0
Burial plot cost 9,139,200,000.00 0.0
Medical cost:
- Total medical care cost 3,945,000,000,000.00 19.0
Loss output:
- Injured 1,304,454,009,346.39 6.3
- Fatalities 7,191,878,845,669.45 347
Human cost 4,206,617,483,927.27 20.3
Total 20,723,654,600,302.60 100.0
% of GDP 1.46%

Sotirce: Health Depariment data, 2003,

4. National Accident Cost

The national accident cost is obtained through totaling all
component costs. The total is then compared to the Indonesia GDP in 2002 in
order to estimate the national loss percentage.

4.1 Quality of Data

The data used to estimate the national accident cost still have
some problems. First, there is no single formal data of traffic accidents since
every institution seems to produce their own data without coordination. The
data released by the National Police Department is far below the Health
Department data. It could happen because the mild injured casualties are not
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reported to the police, and as a result the problem of under reporting becomes
obvious. Aside from that, the data of insurance claims to estimate the
property damage are still under estimate since only minority of vehicle owners
use the vehicle insurance services.

In addition to under reporting problem, the miss recording is another
serious problem. The hospital is frequently only interested in injury treatment
rather than the cause of injury. It might happen since the hospital does not
consider the cause of injury as an important matter.

4.2 National Cost Calculation

Using the 2002 Indonesia nominal GDP of Rpl.42 trillion,
the total accident costs in Indonesia was estimated around 0.47% of GDP for
the National Police Department reporied data and 1.46% for the Health
Department data. This figure is relatively high compared with, for example,
Singapore that has the figure of 0.46% of its GDP (ADB-ASEAN 2004), As
briefly mentioned, this estimation still has under reporting problems for
number of casualties and property damage, and under valued problem for the
estimation of accidents unit cost.

4.3 Constraints

There is strong assumption about the true value of property
damage cost that should be higher than Rp59 billion The result shows that the
properly damage cost was less than Rp59 billion due to the lack of property
damage data, similar to the case of the National Police Department data. It is
strongly recommended to calculate the real cost by surveyed data in the next
similar research.

The lost output does not cover the loss of the family’s (career)
productivity, while they take care of the casualties. It also does not cover the
opportunity cost of the workers who get permanent disability and must search
the new job.

The medical cost uses aggregation data about the total day spent in
caring, so there will be potential bias due to this aggregation.
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5. Saving

Action plan which is conducted should decrease amount of
money lost in road accident. Based on the growth of vehicles, the pattern of
accident casualties can be predicted mathematically. Using linear estimation
method, the results are shown in Table 22a and Table 22b.

Table 22a
FORECASTING RESULT WITHOUT ACTION PLAN
Year Fatal Injury
Serlous Slight
2005 37.019 511,637 805,100
2006 19,290 543,028 854,495
2007 41,605 575,014 904,829
2008 43,962 607,597 956,100
2009 46,363 640,775 1,008,309
2010 48.807 674,549 1,061,455
Table 22b
FORECASTING RESULT WITH ACTLON PLAN
Yenr Fatol Injury
Serlous Slight
2005 36,128 499,319 785,710
2006 37,458 512,700 814,640
2007 38,782 535,997 8431432
2008 40,100 554,220 872,107
2409 41,414 572,378 900,680
20140 42,724 590,479 029,164

The number of casuvalties is a parameter to estimate the cost of
accident in the future. Applying the previous computation method (2002
data), the Table 23 shows amount of money that will be spent in accident for
the next five years. This calculation is likely bias because of lack of data in
property damage category. So the final result is assumed not bigger than the
true value of accident cost in Indonesia.
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Table 23
PREDICTED ACCIDENT COST FOR THE NEXT 5 YEARS
(INRP)
Year Accldent Cost Saving of accident cost
With action plan Without action plan
2005 17,725,598,128,937.50 18,159,909,555,285.30 434,311,426,347.79
2006 18,373,682.376,468.70 19,266,696,587,165.60 893,014,210,696.91
2007 19,018,798,248,051 .80 20,390,260,360,817.60 1,371,462,112,765.84
2008 19,6061,309,383,500.20 21,543,296,048,958.40 1.881,986,665,458.23
2009 20,297,487,462,254.90 22,713,108,478,871.00 2,415,621,016,616.07
2010 20,879,897,148,140.70 23,903,929,374,794.30 3,024,032,226,653.67
Total 115,956,772,747,354.00 125,977,200,405,892.00 10,020,427,658,538.50

For the next five years, the total amount accident cost which will be
saved by the action plan will approximately be about Rp10 trillion. Using the
exchange rate US$1 equals to Rp8,500, its amount will be about US$1.17
billion. This calculation is using particular assumption about the property
damage cost. Since there is no actual data of property damage, the proportion
of casualties was used as benchmark estimation.

6. Concluding Remarks

With the significant under reporting problem, the total cost of
traffic accident in Indonesia was about Rp6.6 trillion or 0.47% of 2002 GDP
in the National Police Department reported data, and about 1.46% in the
Health Department data that explained in other sections of this paper. This
relatively high percentage should push the government to do more investment
on the road safety program.

To support that effort, all institutions that are responsible or have
interests in traffic accident data should cooperate with each other in order to
produce more accurate {and uniform) data. One data component that needs to
be improved much is the data on the causes of accidents.
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Notes

. This assumption is based on similarity between Indonesia and South Africa as developing
counltries.

2. Itis Jakana's rale, some other places can vary in this term depend on their welfare level.
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Appendix
Trafiic Statistics
Table 1
TOTAL CLAIMS AND GROWTH OF LIFE INSURANCE
(PASSENGER AND MOTOR DRIVER)

Year Casualties Growth Clalims Growih

(%) (Rp) (%)
1997 56,467 Na 77,062,064 na
1998 59,671 5.7 159,489,263 107.0
1999 57,496 -3.6 160,788,500 0.8
2000 52,322 9.0 148,564,099 1.6
2001 53,555 2.4 212,081,393 42.8
2002 67,518 26.1 151,550,061 -28.5

Source: PT Jasa Raharja, 2002,
Table 2
NUMBER OF CASUALTIES

(PASSENGER AND MOTOR DRIVER)

Casualties 2001 2002 Change (%)
category
Injured 15435 44,035 24.3
Fatalities 18,120 23,503 29.7
Total 53,555 67,538 26.1

Senrce: PT Jasa Raharja, 2002,




31

{ranunuay)

(443 B&b 0'9Z 8¢ 6'1Z 261 L't 8.8 ondeg

tie it 6'tt or L'PE 13 $0 BLI nynEn

£'os 6L8 v'8l 681 ¥'sT 192 £y 6Z0°[ Isamnny quon

o'L1 Fol F'eT ozt §'6S bLs 1v F96 Isame|ng Yinog

3 8¢ 1%l 6'91 S Pls 8ZZ 61 404 UBUFLILEY qInog
- 9'9Z Z1z 'oz 80¢ 'Ly 9L€ v'e 964 UBUBILI[EY] 1525
m 1'0t £ee 9'vZ Z81 £'sr 9tt 't 474 eg
o L't pee' §'sT 0v6 6'LE got'l o6l 69t OAE[ 15TH
fm. £'op €9z v'0Z 8s¢ £t 806 il 6TL'T BAR[ |ROUID)
e §'z¢ £88 LLT [T 86t 180°I sl 91LT BARL 15244
M T'61 08l 678 96y 6'LT €9z o'y 8L6 eueyTf 14d
® 43 RN A 61T 0sT o'py 10t 6'C F39 RITWng yinos
aw.r L't 561 991 29 L'se 9r1 ' 6oy UBLUELELLRS] 1534,
5 Lvz 391 T'0¢ 902 'sy L0t 6't 189 nery
..m 0et [A L 09z 081 68t 692 62 169 EITWNG 15044,
..w. L'Le pTAY 967 (414 L't 1449 o'z 799°1l RITWNG YUION
b'rp 91¢ 4 £51 €'t £11 1 o8t ‘SIUBCT HadY "N

(%) &anfug (%) Anfug {2) nozm._.w_\.ﬂw::u sapensud Junwgsudag

uapInglsiq wans uwopnquIs)q  SMOMI3S uUONINQuIsiA ez g |BuaflEN (=g anjog [puorday

SIN[ENsSE))

00Z " INFWLHVLIA IDITOd TYNOIDTH NI AHODILYD STLLTVASYD Ad STILTVASYD 40 YITININ




(), jo neoda @) €007 Ty wauHcdag 3ay [euolieN -aumeg

3
m L'LE 626'8 b'sT 4 () 0'LE 79L'8  0'001 £0L°E7 el
..m [0t 901 T i g'Le I 7' 6T npny3usg
k] 6'ET 60  t6Z 8 L'ob el (Al 687 tquer
m PLE 81z g'tz 6L1 8'8¢ 9z 34 £8S Bunduwrey
m £'eL £52 (Al 6 S'Ll 081 £y LE0's eueyeddo “A1d
! Fep cog 6'92 061 00t A 0't LOL eiefBua, Bsnp 1583
m T'ET 98 81z 18 0'ss +0Z 'l ILE weddus], BSAN 159Mm
C'H1 LT 6'61 LE 9'9 (44 8'0 981 153MT|NG 1SENOS
L'y 9zl 6'6T LL 8'zt 66 £l Z0g I50MENG |eIUs)
(%) Ainfur (2%} Linfu) (%} :o__m.ﬂw_m_u sajljensed wawyaedag
uopnnqrasiq FLE T agping s nolAg uopInquasi |e1Eg |euojIEN [THUIN a0 Teuoy3ny

ma=_d_._maU

(£ a[qc, ~ sonunuNLes)

32




Journal of Popufation vel 10, no.2, 2004: 1-34

Table 4
DISTRIBUTION OF CASUALTIES BY DRIVING LICENSE TYPE
Driving license type Casuallies Distributlon
(7o)

A General 1,795 16.50
Common 734 6.80

BI General 1,355 [2.50
Common 1,289 11.90

BIl General 499 4.60
Common 776 7.10

C 4412 40.60

Total 10,860 100

Source: Natonal Police Department R1, 2003 {Directorate of Traffic).

Table 5
CASUALTIES BY EDUCATION LEYEL 2002
Education level Casualtics Distribution (%)
Elementary School 2,160 [6.4
Junior High School 4,236 322
Senior High School 5,738 43.6
University 1,036 7.9
Total 13,170 100.0

Setirce: National Police Department RI, 2003 (Directorale of Tra(fic).

Table 6
NUMBER OF MOTOR VEHICLE INVOLYED IN
ROAD ACCIDENT, 2002
Type of motor vehicles Number Distribution (%)
Car 4,360 24.3
Truck 3,883 21.6
Bus 1,214 6.8
Motorcycle 8518 47.4
TOTAL 17,975 100.0

Souree: Mational Palice Department R1, 2003 {Direcrorate of Traflic).
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Table 7
GENERAL AND TRANSPORT STATISTICS OF INDONESIA
Profile 2001 2002 Change (%)
Land area (Km2) 1,919317
Totat road length (Km) 418,179 427,379 2.2
National road** 26,294.44 26,271.03
Provincial road** 37,596.19 38,913.56
District road** n.a 240,690.12
Municipality road** na 21,863.00
Highway** 532.00 576.00
Population (pzrson) 214,673,204 217,013,142 1.09
TralTic police officer* 22,182 24,352 9.78
(personnel)
Distribution to population (%) 0.0103 00112 0.009
Number of vehicles (unit):
Car 3,261,807 3,862,579 18.42
Truck 1,759,747 2,015,347 14.52
Bus 687,570 731,990 6.46
Maotoreycle 15,492,148 18,061,414 16.58
Regislered driving license:
A 1,201,815 1,246,028 3.59
BI 486,466 453,986 -6.68
BII 114,880 119,563 408
C 2,575,614 3,204,671 24.44
Casuallies:
Fatalities 9,552 8,762 -7.98
Sertous Injury 6,656 6,012 -9.68
Slight Injury 9,181 8,929 -2.74
Motor vehicle involved in road accidents (unit): Distribut. (%)
Car:
Private - 4,306 24.26
Passenger - 1,654 9.20
Official - - 2,706 15.05
Truck:
Private - 3,883 21.60
Commercial - 1,092 6.08
Official - 2,791 15.53
Bus:
Private - 1,214 6.75
Passenger - 1,084 6.03
Official - 180 0.72
Motarcycle - 4,518 47.39

Notes: * Bali, North Sumatera and South Sumatera are excluded.
*« CBS, 2003 (National Transporiation Stalistics 2002).
Source: National Police Department R.1, 2003.






