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Abstract
5RDG WUDI¿F DFFLGHQWV DQG WKH HIIHFWV WKH\ VXEVHTXHQWO\ LQFXU DUH LQFUHDVLQJ GUDPDWLFDOO\ DQG
HVWLPDWLQJWKHFRVWRIURDGWUDI¿FFUDVKHVFRXOGEHDYLWDOVWHSLQLPSURYLQJWKHUHFRJQLWLRQRIWKLV
ZLGHVSUHDGSUREOHP7KHPDLQREMHFWLYHRIWKLVSDSHULVWRHVWLPDWHWKHFRVWRIURDGWUDI¿FFUDVKHV
in Iran using the Human Capital (HC) Method. Results of this study indicate that the cost of road
WUDI¿FFUDVKHVLQ,UDQIRUWKH\HDUZDVDSSUR[LPDWHO\ELOOLRQ,UDQLDQ5LDOV DERXW
$US 11.458 billion), which accounted for 1.41% of Iran’s Gross National Product (GNP) in that
year. This study shows that lost output and property damage account for the largest proportion of
WKLVFRVWZKHUHDVKXPDQDGPLQLVWUDWLRQDQGPHGLFDOFRVWVDUHWKHQH[WKLJKHVWFRQWULEXWRUV,Q
DGGLWLRQWKLVVWXG\HVWLPDWHVWKHFRVWRIDFFLGHQWVLQ,UDQIRUWKH\HDUGHSHQGLQJRQWKHLU
status as fatal, causing serious injury, slight injury and property-damage-only.
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1. Introduction

marizes the results obtained from this research
with a discussion and the conclusions.

5RDG WUDI¿F FUDVKHV DQG WKHLU FDVXDOWLHV DUH
a serious threat to many people round the
ZRUOG :+2 >@ VWDWHV WKDW URDG WUDI¿F
crashes cause the death of more than 1.2 million people and the injury of between 20 and
50 million people annually around the world,
ZKLOHPRUHWKDQRIWKHVHGHDWKVRFFXULQ
low and middle income countries. Estimating
WKH FRVW RI URDG WUDI¿F FUDVKHV DW D QDWLRQDO
level could highlight this problem, not only
as a social concern, but also as an economic
SUREOHPWKDWLPSRVHVKLJKDQGXQGHVLUDEOH¿nancial burden on the society. In addition, an
HVWLPDWHRIWKH¿QDQFLDOLPSDFWRIURDGFUDVKHVTXDQWL¿HVWKHPDJQLWXGHRIWKLVHFRQRPLF
burden and the advantages that will arise from
LPSURYLQJURDGWUDI¿FVDIHW\
This concept appears to be of additional importance once it is arisen in developing countries, where there are often high numbers of
WUDI¿F FDVXDOWLHV DQG OLPLWHG UHVRXUFHV 7KLV
means that it is vital to assign funding rigorRXVO\DQGDVH[SHGLWLRXVO\DVDWWDLQDEOH$'%
>@VWDWHVWKDWWKHFRVWRIURDGFUDVKHVLQ
developing countries accounts for between
1 and 3% of their annual GDP. As stated by
:+2>@ORZDQGPLGGOHLQFRPHFRXQtries incur annual costs caused by road traf¿FFUDVKHVWKDWDUHPRUHWKDQWKH¿QDQFLDODLG
they receive for developmental purposes.
This research study aims to estimate the cost
RIURDGWUDI¿FFUDVKHVLQ,UDQXVLQJWKH+XPDQ
Capital (HC) Method. It is organized as follows; section 2 presents an overview of previRXVFUHGLEOHVWXGLHVLQWKLV¿HOGVHFWLRQLVD
review of the methodology employed in this
UHVHDUFK WR HVWLPDWH WKH FRVW RI URDG WUDI¿F
crashes in Iran, section 4 introduces the data
sources and assumptions applied in this paper,
and section 5 shows the results from the estimation methodology. Finally, section 6 sumInternational Journal of Transpotation Engineering,
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2. Literature Review
(VWLPDWLQJ WKH FRVW RI URDG WUDI¿F FUDVKHV DW
a national level has a long history, with more
WKDQ\HDUVRIUHVHDUFK,Q-RQHVHVWLPDWHGWKHFRVWRIWUDI¿FFUDVKHVLQWKH8QLWHG
Kingdom, after which crash costing studies
continued and were developed by other reVHDUFKHUVVXFKDV5H\QROGV'DZVRQ-DFREV
0LOOHU2JGHQDQG(OYLN>'DZVRQ3DUU\  $FFHVV (FRQRPLFV  -DFREV
DQG(OYLN@
Reviewing previous studies shows that several
key methods have been used for crash costing
in various studies, and the more reliable and
XVXDOO\ XVHG WHFKQLTXHV DUH VXPPDUL]HG DV
IROORZV>6LOFRFNDQG75/$'%
DQG$\DWL@
• Human Capital (HC)
• Willingness To Pay (WTP)
• Life-Insurance Method
• Implicit Public Sector Valuation
• Value of Risk Change
• Court Award
There are some demographic-based limitaWLRQVRIWKHVHWHFKQLTXHV6RPHRIWKHPHWKods, such as WTP, Life-Insurance, and Implicit Public Sector Valuationand Value of Risk
Change are based on the public’s awareness
RIULVNH[SRVXUHDQGWKHFRQVHTXHQFHVRIWUDI¿FFUDVKHVDVDSUREDEOHVRFLDOGDQJHU7KHUHfore, applying these methods in developing
countries where the populace has less understanding of the risks concerned is not sensible
or useful.
In the ‘Court Award Method` the calculations
include the sum awarded by a judge to the
family of a deceased or injured party, not the
life value or lost output of that person. One of
the considerable shortfalls of this method is
164
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considering the role of personal judgment in
GHWHUPLQLQJ WKH FRHI¿FLHQWV$OVR WKLV PHWKod cannot cover all of the indirect costs of a
WUDI¿FFUDVKVXFKDVHPRWLRQDOLPSDFWVRFLDO
pressures and other costs that incur on the
families of those involved, and wider society
as a whole. Thus, this method is not ideal for
the accurate estimation of the indirect costs of
WUDI¿FFUDVKHV>6LOFRFNDQG75/0RKDQDQG$\DWL@
The HC method and the WTP method are the
PRVW SUHYDOHQW DQG ZLGHO\ XVHG WHFKQLTXHV
IRUHVWLPDWLQJWKHFRVWRIURDGWUDI¿FFUDVKHV
The HC method estimates the cost of road
WUDI¿F FUDVKHV LQ WHUPV RI WKH ORVW HDUQLQJV
incurred by the casualties, whereas the WTP
method estimates the cost as the amount that
individuals are willing to pay to reduce the
ULVN RI H[SHULHQFLQJ D URDG WUDI¿F FDUVK >,VPDLOHWDO@7KHGLIIHUHQFHEHWZHHQ+&
and WTP depends on the goals or priorities of
members of the society, and also the availability of data. If the main concern of a research
VWXG\LVWRPD[LPL]HWKHQDWLRQDORXWSXWWKHQ
the HC method is more suitable, whereas the
WTP method is the best choice when the aim
is to improve social welfare by improving the
road safety. Furthermore, the availability of
data for the WTP method is another limitation
in developing countries which makes the HC
method a more attractive choice in this case
>-DFREV@
The WTP method has been adopted in several
developed countries such as USA, UK, New
Zealand and Sweden for estimating the cost
RIURDGWUDI¿FDFFLGHQWV(OYLN>@GLYLGHG
WKHFRVWVRIWUDI¿FFUDVKHVLQWR¿YHPDLQFDWegories, which were medical costs, lost output
FRVWV ORVW TXDOLW\ RI OLIH SURSHUW\ GDPDJHV
and administrative costs. In another study, ElYLN>@XVHGWKH:73PHWKRGWR¿QGWKDW
WKHFRVWRIORVWTXDOLW\RIOLIHDFFRXQWVIRURYHU

KDOIRIWKHWRWDOFRVWRIWUDI¿FFUDVKHV0LOOHU
>@VSOLWWKHWRWDOKXPDQFRVWVRIURDGWUDI¿F FUDVKHV LQWR ORVW TXDOLW\ RI OLIH FRVWV DQG
¿QDQFLDO FRVWV LQ D VLPLODU PDQQHU WR WKH
WTP method of estimation. In 2002, Miller
and his colleagues used the WTP method to
HVWLPDWHWKHFRVWVRIWUDI¿FFUDVKHVLQWKH86$
as accounting for more than 2.3% of its total
GNP. Lost output and property damage were
the two major components of their estimated
costs, comprising 26% of the total [Elvik,
3DUU\5LVEH\HWDO@
On the other hand, despite the advanced data
UHTXLUHPHQWV DQG JRDOV RI WKH +& PHWKRG
it has been adopted in several crash costing
VWXGLHV LQ GHYHORSLQJ FRXQWULHV VXFK DV -RUdan, Egypt, Indonesia, Ghana, South Africa,
%DQJODGHVK ,QGLD 9LHWQDP WKH 3KLOLSSLQHV
DQG7KDLODQG>'RZQLQJ0RKDQ
$'%$6($1  (FRQRPLFV &LUFOH
$O0DVDHLGHWDO'H/HRQHWDO
,VPDLOHWDODQG$QKHWDO@
Furthermore, this method has also been used
WRHVWLPDWHWKHFRVWRIWUDI¿FFUDVKHVLQVRPH
developed countries, such as Australia, CanaGD*HUPDQ\1RUZD\3RUWXJDO-DSDQ$XVtralia and Austria [Access Economics, 2011;
5(OYLNDQG5LVEH\HWDO@
Several studies are conducted to estimate the
FRVW RI URDG WUDI¿F FUDVKHV LQ ,UDQ LQ UHFHQW
\HDUV$\DWL>@HVWLPDWHVWKHFRVWRIUXUDO
URDGV WUDI¿F FUDVKHV LQ ,UDQ PRUH WKDQ 
ELOOLRQ ,UDQLDQ 5LDOV LQ  $\DWLV VWXG\
GLYLGHVWKHFRVWRIWUDI¿FFUDVKHVLQWRFRVW
components, which are fatalities and human
costs (58.4%), property damage (28.3%),
DGPLQLVWUDWLYH FRVWV   PHGLFDO FRVWV
 DQGORVWWLPHFRVWV  =DKHGDQG
FRDXWKRUV>@XVHGWKH96/PHWKRGWR
estimate the cost of rural fatalities and permanently disabled casualties accounted for between 0.3 and 2.2 percent of Iran’s GNP in
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)XUWKHUWRWKLV$\DWL>@HVWLPDWHG
WKDWWUDI¿FFUDVKHVLQ,UDQFRVWDURXQGRI
its GNP. In this study, the rate on investment
return in road safety improvement projects in
Iran was calculated at more than 360%. Ayati
DQG $KDGL >@ GLVFXVV WKH FRVWV RI ORVW
TXDOLW\RIOLIH UHVXOWLQJ IURP WUDI¿F FUDVKHV
in Iran, and they estimate the costs of fatalities and permanent-disabilities in 2004 to be
EHWZHHQ  DQG  PLOOLRQ ,UDQLDQ 5LDOV $\DWL DQG FRDXWKUV >@ HVWLPDWH WKH
FRVWRIWUDI¿FFUDVKHVLQ,UDQLQWRKDYH
EHHQ PRUH WKDQ  ELOOLRQ ,UDQLDQ 5Lals. In addition, they determined the cost of
damage to vehicles on rural roads to be 56.7
percent of the total cost of crashes in that year.
$\DWL>@JRHVRQWRDVVHUWWKDWWKHFRVWRI
WUDI¿FFUDVKHVRQUXUDOURDGVLQ,UDQLQ
was over 5725 billion Iranian Rials. This
VWXG\ GLYLGHG WKH FRVW RI WUDI¿F FUDVKHV LQWR
FDWHJRULHVZKHUHWKHFRVWVRIIDWDOLWLHVDQG
ORVWTXDOLW\RIOLIH   DQG DGPLQLVWUDtive costs (14.4%) account for the major cost
components. This study used the Court Award
Method to estimate the lost-output costs of
WUDI¿FFUDVKHV
Overview of previous studies in Iran shows
that there have been a limited number of endeavors to estimate the costs associated with
URDG WUDI¿F FUDVKHV )XUWKHUPRUH HDFK RI
these attempts has some limitations. All of the
VWXGLHVKDYHGDWDGH¿FLHQFLHVLQWKHLUPHWKRGV
of estimation. Moreover some of them suffer
from lack of straightforward methodology.
Other studies are limited in that they focus
on limited cost-components. This paper aims
WRHVWLPDWHWKHFRVWRIURDGWUDI¿FFUDVKHVLQ
Iran with an integrated and well-supported
framework. Therefore, this paper introduces
a detailed and comprehensive methodology
WRHVWLPDWHWKHFRVWRIURDGWUDI¿FFUDVKHVLQ
GHYHORSLQJFRXQWULHVZKLFKFDQEHPRGL¿HG
International Journal of Transpotation Engineering,
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and updated according to the availability of
data sources.

3. Methodology
This study adopts the Human Capital Method
WRHVWLPDWHWKHFRVWRIURDGWUDI¿F&UDVKHVLQ
,UDQ7KHPHWKRGRORJ\RISUHVHQWVWXG\LVH[WUDFWHG IURP >$'%  6LOFRFN DQG75/
 DQG $\DWL @ 7KH +& PHWKRG LV
based on the summary of all costs relating to,
or arising from, a crash. Among different variations of the HC approach, the Gross-Loss-of2XWSXWLVWKHHDVLHVWDQGPRVWIUHTXHQWO\XVHG
WHFKQLTXH,QWKLVPHWKRGFRVWRIWKHDFFLGHQW
is calculated as the present value of the potenWLDOHDUQLQJVWKDWFRXOGKDYHEHHQDFTXLUHGE\
the injured or deceased person, if the accident
KDGQRWRFFXUUHG>,VPDLOHWDO@
Therefore this research study adopts the
Gross-Loss-of-Output of the HC approach to
HVWLPDWHWKHFRVWRIURDGWUDI¿FFUDVKHVLQ,UDQ
IRUWKH\HDU7RWKLVHQGWKHWRWDOFRVWRI
URDG WUDI¿F FUDVKHV LV FDWHJRUL]HG LQWR WKUHH
main sub-costs, each of which includes some
FRVWFRPSRQHQWV7KHFODVVL¿FDWLRQRIWUDI¿F
crashes and their related sub-components is
VSHFL¿HGLQ)LJXUHDQG7DEOH
(DFKRIWKHVHFRVWFRPSRQHQWVFRYHUVVSHFL¿F
parts of the direct and indirect costs of a road
WUDI¿FFUDVK3URSHUW\GDPDJHFRVWVFRYHUWKH
damage that occurs to vehicles, roadside properties and goods carried in the vehicles. Casualty-related costs include medical costs, human costs and lost-output costs. Medical costs
UHIHU WR WKH ¿QDQFHV UHTXLUHG GXH WR LQMXULHV
occured in crashes, and human costs cover the
indirect effects of crashes, such as suffering,
bereavement and other adverse effects on the
TXDOLW\ RI OLIH /RVW RXWSXW UHIHUV WR WKH ORVV
to the economy of the productive capacity of
those affected by crashes. Finally, administrative costs consist of police services, insurance
166
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companies, court costs and other administraWLYHFRVWVLQFXUUHGGXHWRWUDI¿FFUDVKHV>6LOFRFN DQG75/ $'%  DQG$\DWL
@

data items that are not available in national
studies are estimated using the assumptions
provided in credible international related material. These assumptions are presented and
described as follows:

4. Data and Assumptions
(VWLPDWLRQRIWKHFRVWRIURDGWUDI¿FFUDVKHV
DW D QDWLRQDO OHYHO UHTXLUHV D YDULHW\ RI GDWD
and statistics. However, the available raw data
regarding the road safety situation in Iran is
OLPLWHGWRWKHQXPEHURIURDGWUDI¿FFUDVKHV
road fatalities and road injuries. The available
data of Iran`s road safety statistics in the last
4 years is presented in Figure 2 and table 2
>,156&6@
For other necessary data items that are unavailable, the corresponding values in other
related studies in Iran is used. This research
paper will use parallel available data items acFRXQWLQJIRUWKHLQÀDWLRQUDWH2WKHUUHTXLUHG

A. Assumptions for Estimating the Cost
of Property Damage
Property damage costs cover the damage that
occurs to vehicles, roadside properties and
goods carried in the vehicles as a result of
crashes. To estimate the cost of property damages, it is necessary to determine four other
data items as well as the total number of traf¿F FUDVKHV 7KHVH DGGLWLRQDO SLHFHV RI GDWD
are the distribution of damage to vehicles,
the number of damaged vehicles, the rate of
crash underreporting and the cost of damaged
goods and roadside properties. To estimate
the number of damaged vehicles, the average
number of involved vehicles per crash is ob-

)LJXUH&RVWHVWLPDWLRQRIWUDI¿FFUDVKHVE\µ+XPDQ&DSLWDO¶PHWKRG
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LQ >,156&6 @ WR HVWLPDWH WKH DFWXDO
number of vehicles involved in road crashes
LQ,UDQLQWKHQXPEHURI3URSHUW\'DPage-Only crashes is multiplied by 1.10 to cover the underreporting of accidents to the police. Finally, to account for the value of goods
that may be carried by the damaged vehicles
and roadside properties, %5 of the value of the
damaged vehicles is added to the total damage
FRVW>$\DWLHWDO@

WDLQHG IURP >$\DWL @ DQG PXOWLSOLHG E\
WKHQXPEHURIFUDVKHVLQ7KHGLVWULEXtion of damaged vehicles, which considers the
severity of the damage, is estimated according
WRWKHUHVXOWVRI$\DWLDQGFRDXWKRUV>@
and these values are assumed to be the same
for all the severity levels of crashes. The average costs of damage for public properties
and different types of vehicles are calculated
E\ DSSO\LQJ WKH LQÀDWLRQ UDWHV   WR WKH
HTXLYDOHQW ¿JXUHV LQ$\DWL >@$V VWDWHG

7DEOH&RVWFODVVL¿FDWLRQRIWUDI¿FFUDVKHVLQWKHµ+XPDQ&DSLWDO¶PHWKRG
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B. Assumptions for Estimating the Cost
of Lost Output
Lost output is one of the cost-components
of casualty-related costs, which refers to the
loss to the economy of the productive capacity of those affected by crashes. It is typically
the largest casualty-related cost sustained in
developing countries, and can range from one

day for slightly injured casualties, to decades
of lost working time for a person who is killed
or permanently disabled in a crash [Silcock
DQG75/ $'% @7KH WZR PDLQ
W\SHVRIGDWDWKDWDUHUHTXLUHGIRUFRVWLQJRI
lost output are the average wages of casualties
and the amount of lost time.

)LJXUH7KHQXPEHURIURDGWUDI¿FFUDVKHV 

7DEOH7KHQXPEHURIURDGWUDI¿FFUDVKHVDQGDVVRFLDWHGFDVXDOWLHV 

Year
2006
2007
2008


7UDI¿F)DWDOLWLHV
27,567

23,362


7UDI¿F,QMXULHV
553,234
550,714
718,008
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the years of lost output, which is 23.67 years
LQ WKLV VWXG\ &RQVLGHULQJ WKH DYHUDJH LQÀDWLRQ UDWH DQG DSSUR[LPDWH LQFRPH JURZWK LQ
,UDQ LQ WKH ODVW VL[ \HDUV ZKLFK DUH 
DQG  UHVSHFWLYHO\ >,156&6 @ WKH
discount rate (r) is calculated as 0.056.

To estimate the amount of lost time due to traf¿F FUDVKHV WKUHH GLIIHUHQW DVSHFWV VKRXOG EH
considered, which are lost time of injured parties, lost time for fatal casualties and permanently disabled persons and lost time of others
LQYROYHGLQWKHFUDVK>6LOFRFNDQG75/@
To estimate the average lost time for different
casualty types in Iran, the results of the study
E\ $\DWL >@ DQG VXJJHVWLRQV E\ >75/@
are used. The lost time for others affected by
crashes, depending on the type and severity of
the crash, is obtained from Ross Silcock and
75/>@DQG$\DWLDQG$KDGL>@7KH
average lost years of a permanent-disabled
or a deceased individual involved in a road
WUDI¿FFUDVKLVHVWLPDWHGDW\HDUVDQG
days (23.67 years) according to data obtained
IURP,156&>@)XUWKHUPRUHWKRVHZKR
are deceased or permanently disabled before
reaching 21 years of age or after the age of 60,
are not included in the estimates [Silcock and
75/,VPDLOHWDO$\DWL@
To calculate the average wages of casualties
DQG RWKHUV DIIHFWHG E\ FUDVKHV LQ  FRUUHVSRQGLQJ¿JXUHVZHUHREWDLQHGIURP$\DWL
>@E\DSSO\LQJWKHLQÀDWLRQUDWHVH[WUDFWHGIURPWKH,UDQ&HQWUDO%DQN7KHORVWRXWSXW
from a fatality or a permanently disabled perVRQLVFDOFXODWHGXVLQJWKHHTXDWLRQ  ZKLFK
LVVXJJHVWHGE\5RVV6LOFRFN75/>@DQG
'H/HRQDQG&RDXWKRUV>@

C. Assumptions for Estimating Medical
Costs
The medical costs incurred by those who are
injured in crashes and their families, range
from assistance given at the scene to medical
FDUH UHTXLUHG GXULQJ UHFRYHU\ RU GHDWK7KLV
PD\LQFOXGH¿UVWDLGDQGUHVFXHVHUYLFHV DPbulance), hospital costs (food and beds, opHUDWLRQV [UD\V PHGLFLQHV GRFWRUV  DQG UHhabilitation costs (treatment and prosthetics)
>6LOFRFN DQG 75/ @$V VWDWHG LQ$\DWL
>@ ZKLFK LQFRUSRUDWHV D FRPSUHKHQVLYH
hospital survey in Iran in 2007, the injuries
GXHWRWUDI¿FFUDVKHVDUHFDWHJRUL]HGDFFRUGLQJ WR WKHLU VHYHULW\ LQ  FODVVHV %DVHG RQ
WKLVFODVVL¿FDWLRQV\VWHPRIURDGFUDVK
injuries are slight injuries, while %16 of traf¿FLQMXULHVDUHVHULRXVZKLFKVRPHRIZKLFK
are led to death. The average medical cost for
HDFKJURXSLVH[WUDFWHGIURP$\DWL>@E\
DSSO\LQJ WKH VDPH LQÀDWLRQ UDWHV XVHG LQ WKH
last section.

D. Assumptions for Estimating Human
Costs
Human costs refer to those indirect effects of
WUDI¿FFUDVKHVWKDWKDYHHPRWLRQDOORQJWHUP
impacts, such as suffering, bereavement and
RWKHUDGYHUVHUHVXOWVRQWKHTXDOLW\RIOLIH7KH
KXPDQ FRVWV RI URDG WUDI¿F FUDVKHV DUH HVWLmated using the methodology suggested by
TRL, where depending on the crash severity,
a certain percentage of the total costs of traf¿FFUDVKHVDUHFRQVLGHUHGWREHKXPDQFRVWV
7KHVH DUH EDVHG RQ LQÀXHQFH FRHI¿FLHQWV

(1)
,Q WKLV HTXDWLRQ : LV WKH DYHUDJH DQQXDO
wage, g is the economy growth rate, r is the
HIIHFWLYHGLVFRXQWUDWHWKDWUHÀHFWVWKHGHFOLQH
LQWKHZRUNLQJHI¿FDF\RIDSHUVRQDVWKH\DJH
HTXDO WR WKH HFRQRPLF GLVFRXQW UDWH PLQXV
the real income growth rate) and n refers to
International Journal of Transpotation Engineering,
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ZKLFK VSHFL¿HG DV  IRU IDWDO FUDVKHV 
for serious injury crashes, 0.3 for slight injury
crashes and 0.01 for property-damage-only
crashes [Silcockand TRL2003; Anh et al.,
@

E. Assumptions for Estimating Administrative costs
Administrative costs cover insurance companies, court costs, police services, and other
DGPLQLVWUDWLYH FRVWV LQFXUUHG GXH WR WUDI¿F
crashes. Administrative costs are typically
low compared to other cost components of
WUDI¿FFUDVKHVDQGXVXDOO\LWLVQRWZRUWKWR
spend a lot of time and effort in calculating
elaborate estimates. Contrary, police forces
and insurance companies usually don’t report their actual costs. Therefore this study
uses the assumption of Ross Silcock and TRL
>@ ZKLFK HPSOR\V WKH DYHUDJH RI WKH
ratios of the administrative costs to the total
costs in the crash-costing studies of other similar countries, using the HC method [Mohan,
 $'%$6($1  (FRQRPLFV &LU-

FOH$O0DVDHLGHWDO'H/HRQHW
DO,VPDLOHWDO$QKHWDO@
Using this method, the ratio of administrative
costs to the total costs is calculated as 6.16
percent.

F. Assumptions for Estimating the Costs
of a Fatality, an Injury and a PropertyDamage-Only (PDO) Crash
Estimating the costs of a fatal, serious injury,
slight injury or a PDO crash is useful in the
economic evaluation of road safety improvement studies and also in provincial allocations for road safety improvements. To estimate these costs, data regarding the average
QXPEHURIFDVXDOWLHVLQYROYHGLQURDGWUDI¿F
crashes in Iran, according to the severity of
their injuries, is necessary. Considering the
lack of available information related to this in
,UDQVRPHFRUUHVSRQGLQJ¿JXUHVRIFUDVKFRVWing studies in similar developing countries are
H[WUDFWHGDQGWKHLUDYHUDJHYDOXHVDUHXVHGLQ
WKLVUHVHDUFKVWXG\ 7DEOH >$'%$6($1
 $'%$6($1  $'%$6($1
'H/HRQHWDO@

Table 3. Ratio of administrative costs to the total costs in various countries
Ratio of administration cost
Country
Year
to the total cost
Egypt
2010

Iran

14.40%
Vietnam
2005
3%
Thailand
2005
4.20%
Myanmar
2005
5.20%
%UXQHL
2005
2.83%
Cambodia
2005

Indonesia
2004
6.63%
Iran
2001
10.80%
South Africa
2000
5%
Argentina

5%
-RUGDQ

8%
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Table 4. The average number of casualties occurring in varying severities of road crashes in different developing countries
Serious Injury Crash

Fatal Crash
Country

Fatalities

Thailand
Egypt
Myanmar
Singapore
%UXQHL'DUXVVDODP
Average

1.16
1.4
1.103
1.04
1.17
1.17

Serious
Injuries
0.48
0.7
1.23
0.13
0.38
0.58

Serious
Slight
Fatalities
Injuries
Injuries
0.43
1.25

1
0.26
1.12
0.36
2.17
0.26
1.43
0.64


5. Results

Serious
Injuries
-

Slight
Injuries
1.72
1.2
1.4
1.27
1.53
1.42

for 6.14% of the total.
Moreover, the estimated results show that a
road crash fatality cost around 613.46 million
,UDQLDQ 5LDOV LQ  D VHULRXV LQMXU\ IURP
a road accident cost 107.30 million Iranian
Rials, and a slight injury cost 18.32 million
Iranian Rials. A property-damage-only crash
cost considerably less at 2.48 million Iranian
Rials. More details and cost-components for
each causality level are presented in table 6.

This section presents the results of the study
LQWKUHHVHFWLRQVLQWKH¿UVWWKHFRVWRIURDG
WUDI¿F FUDVKHV LQ ,UDQ IRU WKH \HDU  DQG
the portion from each cost-component are presented. Section 2 shows the estimated costs of
a fatal, an injury and a property-Damage-Only
3'2 FUDVKLQ$VDUHVXOWLQVHFWLRQ
WKHUDWLRRIWKHWRWDOFRVWRIURDGWUDI¿FFUDVKHV
in Iran to the Gross-National-Product (GNP)
is presented and discussed.

B. Estimation of the Cost of a Fatal, an
Injury and a PDO Crash in 2009

$(VWLPDWLRQWKH&RVWRI7UDI¿F&UDVKes of Iran in 2009

This step of the study estimates the costs of a
IDWDODQLQMXU\DQGD3'2&UDVKLQ7R
this end, table 7 shows the total cost of road
WUDI¿FFUDVKHVLQ,UDQDFFRUGLQJWRWKHVHYHULW\
OHYHOIRUWKH\HDU)DWDOFUDVKHVUHSUHVHQW
the main bulk of other severities of crashes.
The total average cost of a fatal crash in Iran
IRULVDURXQGPLOOLRQ,UDQLDQ5LDOV
DERXW 86 WKRXVDQG  ZKLOH WKH DYHUage cost of a serious-injury crash and a slightinjury crash are about 273 million Iranian
Rials (about $US 27.4 thousand) and 138 million Iranian Rials (about $US 13.82 thousand)
respectively. Finally, the average cost for a
property-damage-only crash is around 112
million Iranian Rials (about $US 11.2 thousand).

Using the HC method to analyze the data
SUHYLRXVO\ GLVFXVVHG WKH WRWDO FRVW RI WUDI¿F
FUDVKHVLQ,UDQLQDQGWKHYDOXHRIHDFK
cost-component are estimated and presented
in table 4. In addition, the cost of a road crash
fatality and a road crash injury, and their asVRFLDWHG FRVWFRPSRQHQWV LQ ,UDQ IRU 
are presented in table 5. From table 5, it can
EH VHHQ WKDW URDG WUDI¿F FUDVKHV FRVW DURXQG
114455 billion Iranian Rials (about $US 11.42
ELOOLRQ LQWKH\HDU7KHUHVXOWVVKRZWKDW
property-damage-cost accounts for the largest
percentage of the total (36.86%); lost-outputFRVWLVWKHQH[WELJJHVWFRVW  UHVWRI
them are human costs (16.18%); medical costs
(12.60%), and administrative costs accounted
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Slight injury Crash

Slight
Fatalities
Injuries
0.41
1.2
0.82
0.67
0.3
0.68
-
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7DEOH7KHYDOXHWKHRIFRVWFRPSRQHQWVRIURDGWUDI¿FFUDVKHVLQ,UDQIRUWKH\HDU
Cost component
(VWLPDWHG9DOXH %LO- (VWLPDWHG9DOXH %LOPercentage
Property damage
Administrative costs
Medical costs
Lost output costs
Human costs
Total Cost of Road

lion Iranian Rials)

7,025.33





lion US Dollars)
4.22
0.70
1.44
3.23
1.85
11.42

36.86%
6.14%
12.60%
28.22%
16.18%
100.00%

7UDI¿F&UDVKHV

C. Determining the Ratio of the Total
&RVWRI7UDI¿F&UDVKHVWRWKH*13
In this step, the ratio of the total cost of Iran
URDG WUDI¿F FUDVKHV DQG WKH SRUWLRQ RI HDFK
cost-component to the GNP are calculated for
 7KH *URVV 1DWLRQDO 3URGXFW *13  LV
the total value of goods and services produced
by a country in a given time period, generally
one year, based on current market prices (not
allowing for the depreciation of certain goods
and services) [Islamic Republic of Iran CenWUDO%DQN@$FFRUGLQJWRWKH,VODPLF5HSXEOLFRI,UDQ&HQWUDO%DQN>@WKH*13
RI,UDQLQZDVDURXQG86ELOOLRQ
&RQVHTXHQWO\ WKH WRWDO FRVW RI URDG WUDI¿F
FUDVKHVLQ,UDQIRUWKH\HDULVPRUHWKDQ
1.41 percent of the Iran GNP (Table 8).

6. Conclusion and Discussion
This study uses the Human Capital method
WRHVWLPDWHWKHFRVWRIURDGWUDI¿FFUDVKHVLQ
Iran, and the main result is that the cost for the
\HDULVHVWLPDWHGWREHDURXQG
billion Iranian Rials (about $US 11.458 billion). The present research shows that road
WUDI¿FFUDVKHVFRVW,UDQPRUHWKDQRI
LWV *13 LQ  DQG WKDW SURSHUW\ GDPDJH
FRVWVUHVXOWLQJIURPWUDI¿FFUDVKHVDFFRXQWHG
for around 0.52% of Iran’s GNP, with lost out-

put accounting for 0.4%. These are the highest
percentage value factors of the various costs
LQFXUUHGE\WUDI¿FFUDVKHV
Moreover, the costs of different types of traf¿FFDVXDOWLHV LQFOXGLQJWUDI¿FIDWDOLW\WUDI¿F
VHULRXVLQMXU\DQGWUDI¿FVOLJKWLQMXU\ IRUWKH
\HDUDUHHVWLPDWHG7KHFRVWRIDWUDI¿F
IDWDOLW\LQLV HVWLPDWHGDWDURXQG
million Iranian Rials (about $US 61.4 thouVDQG  DQG VLPLODUO\ D VHULRXV WUDI¿F LQMXU\
is estimated at 107.3 million Iranian Rials
(about $US 10.74 thousand), while the cost of
a slight injury is estimated at 18.3 million Iranian Rials (about $US 1.83 thousand).
Moreover, this study estimates the costs of a
fatal road crash, a serious-injury road crash,
a slight-injury road crash and a propertyGDPDJHRQO\FUDVKLQ,UDQIRUWKH\HDU
ZKHUHDIDWDOURDGFUDVKFRVWPLOOLRQ,UDQLDQ5LDOV DERXW86WKRXVDQG DVHrious-injury crash cost 273 million Iranian Rials (about $US 27.4 thousand), a slight-injury
crash cost 138 million Iranian Rials (about
$US 13.82 thousand), and a property damage only crash cost 112 million Iranian Rials
(about $US 11.2 thousand).
It can be seen that while the more severe road
crashes caused lost output and the higher cost,
WKH H[WUHPHO\ KLJK SUHYDOHQFH RI OHVV VHULous and property damage only crashes means
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Table 6. The values of a road crash fatality, a road crash injury and a PDO crash in Iran for the
\HDU

7DEOH(VWLPDWHGFRVWVRIURDGFUDVKHVLQ,UDQDFFRUGLQJWRVHYHULW\OHYHOLQ PLOOLRQVRI
Iranian Rials)
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that they account for the largest proportion of
the Iran’s GNP. Therefore a large effort is re-

TXLUHGWRPLWLJDWHWKHHIIHFWRIWKHVHOHVVVHULous crashes, which may be neglected due to

7DEOH7UDI¿FFUDVKHVFRVW

)LJXUH7KHUDWLRRIHDFKFRVWFRPSRQHQWWRWKH,UDQ*13LQ
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LQ\RXQJSHRSOHLQQVZ´7KH%DOQDYHV)RXQdation.

their reduced severity compared to fatal and
serious injury crashes. Due to the high prevalence of the lost time, output and resources resulted from these smaller crashes is consideraEO\JUHDWHUWKDQPD\EHH[SHFWHG,WLVWKHIDFW
that they are not being actively reduced due
to their status as being low-impact to society.
This study has shown that when the effects are
combined, they are in fact high impact to society and economic functioning.
At the other end of the scale, fatal and serious injury crashes on a stand-alone basis have
D YHU\ KLJK ¿QDQFLDO FRVW DQG RWKHU VHULRXV
associations, in terms of human costs, loss of
morale, and a large effect on the individuals
involved and wider society as a whole. There
are already considerable efforts to reduce
the number of these serious crashes, and as a
result they are much less prevalent than the
less serious injury and property-damage-only
FUDVKHVKRZHYHUWKHLUH[WUHPHVHYHULW\ZKHQ
WKH\GRRFFXUPHDQVWKDWHIIRUWVPXVWEHH[panded to reduce their incidence also.
This study has shown the different impacts
of various levels of crashes severity, and has
KLJKOLJKWHG WKH IDFW WKDW HIIRUWV DUH UHTXLUHG
across the board to reduce losses in terms of
KXPDQ FRVWV ¿QDQFHV WLPH DQG UHVRXUFHV
The HC method has shown itself to be a very
useful tool for countries such as Iran, where
there is a lack of data available and possibly
less understanding of the issues by the wider
populace. Further work should focus on better data collection regarding road crashes, to
allow more detailed analysis that may help
tailor policy and education in order to reduce
the prevalence of all severity levels of road
crashes.
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