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Abstract: The traffic patterns, modal shares and accident patterns in low and middle-income
countries differ significantly from those obtaining in high-income countries. Since road safety
research and development has not had a high priority in India and many other Asian
countries, we have not been particularly successful in arresting the growth in fatalities and
injuries due to road traffic crashes. Estimates of social and economic losses due road traffic
crashes have been grossly estimated in all past studies. Studies need to be done with greater
scientific rigour to set the record straight. According to our estimates road traffic crashes
may be contributing losses of 2-4 per cent of the annual GDP and environmental degradation
similar amounts. Therefore, we conclude that: (1) If costs of accidents and environmental
degradation are included in calculating feasibility of road projects then, we may arrive at
different policy options than those considered at present; (2) The costs of road accidents have
to be internalised at the planning stage itself. Once this is done, it will become obvious that
much more attention needs to be given to the design of safer roads and highways and that the
investment required can be justified on economic grounds, (3) National Governments must
establish an independent agency for road safety staffed by professionals, (4) All road projects
must be subjected to road safety audits and environmental impact assessments with special
reference to the vulnerable road users. (5) A special effort must be made to train a large
number of professionals in the scientific approach to road safety.
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INTRODUCTION

The World Health OrganizatiofW.H.O.) released itS¥orld Report On Road Traffic Injury
Prevention in 2004(Peden, M. et al., 2004This reportfocusedon road traffic injuries (RTI)

and fatalities as a worldwide health problem and included a summary of the known risk
factors associated with road traffic crashes and possible countermeasures that should be put in
place to control the problem. It also pi@id out that OWithout new or improved interventions,
road traffic injuries will be théhird leadingcause of death by the year 20200. The publication

of this report spurred some national and international agencies and civil society groups to give
a little more attention to the problem of road safety and a number of resolutions have been
passed by the United Nations General Assembly, World Health Assembly and the Executive
Board of the WH.O. (W.H.O., 2009h. As a follow up, the Russian Federation to bdshe

First Global Ministerial Conference on Road Safety orRQ@9November 2009Before this
conference the WHO releasedG#&obal Status Report On Road Safety: Time For Action in

July 2009(W.H.O., 2009% and followed up withGlobal Status Report On Road Safety 2013:
Supporting a Decade of Action (W.H.O., 2013 (GSRRS13) Thesereports give a broad
assessment of the status of road safety-1fi8 countries. The data were obtained from
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national governments using a standardized survey form.

The GSRR43 shows that theoverall global road traffic fatality rate is 18 per 100 000
popuhktion. However, middiéncome countries have the highest annual road traffic fatality
rates, at 20.1 per 100 000, while the rate in {glome countries is lowest, at 8.7 per 100

000 and that over half of those who die in road traffic crashes are padsstoicyclists and

users of motorized twwheelers (MTW). Here wenalyzethe data reported by Asian
countries, which include a vast majority of the middle and-ilmseme population of the

world, to understand the injury trends by national income and Insbdaes of traffic in
different societies. These data are used to propose road safety countermeasures and policies
that may be necessary to accelerate the reduction in RTI in the future.

ROAD TRAFFIC INJURY DATA FROM ASIAN COUNTRIES

The GSRRSwas developed over two years by the WHO. A standardised questionnaire was
sent to all member states. A National Data Coordinator was identified in each country who
was trained and then facilitated by a consensus meeting involving a multisectoral grpup of u
to eight road safety experts. The data and policy information so collected was then sent for
government clearance. Data were received from 176 WHO member states and associate
member states and 2 nrarember areas.

It is widely recognised that fatalitytagistics suffer from under reporting in many countries
and so the WHO team adjusted the fatality figures for a 30 day period for death after the
crash. They also used a negative binomial regression model for estimating fatalities for each
country by acounting for income, exposure, risk factors and strength of the health system
(details: http://lwww.who.int/violence_injury_prevention/road_safety status/30090ntil

Table 1. Road traffic injury and motor vehicle statistics for Asian countries (Source: WHO 2013)
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Table 2. Proportion of road traffic fatalities in India by road user type as reported in the WHO Global
Status Report on Road Safety 2013 and in-depth studies conducted at different locations in India.
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recently it was not possible to compare RTI trends across countries in Asia as a ragjority
them do not use similar definitions andvleaaried degree of undeeporting. The GSRRS

has used a scientific afach to estimate the number RiTl fatalities and this makes it
possible for us to do some comparisons. In this papeepat how the uterstanding oRTI
changes if we analyse the GSRRS estimates and compare them with self reported statistics
from different countries.

A summary of the data reported 7 Asian countries is given in Table 1. These data show
that 8 countries (3%) were not able to supply data on the proportion of diffetgpes of

road users killed in crasheBhough a majority of the countries provided details, the reliability

of data can only be judged by persons who are aware of the procedures used in their country
for collection of data. We give an example of thebgms by examining the data submitted

by India.

Data from India for fatalities by different road user typghe GSRRS13 and from detailed
studies from India argiven in Table 2. The datacluded in GSRRS1&dicate that the
proportion of 4wheeler occpants killed in India is greater than that of pedestrians or
bicyclists and the unknown proportion1%. The in-depth studies conducted in India show

a much higher proportion of vulnerable road users killed in cities and higtiiaysn, D. et

al., 2013 Tiwari, G. et al., 2000 This difference is explained by the fact that the data
submitted for India is partly based on official national statistics reported for Ofatalities by
vehicle typeQNCRB, 2012. In this table the Ovehicle typeQpisbablyrecorded as one
which was thought to be at OfaultO and not the one in which the victim was travelling. This is
the reason that bicyclstand pedestrians are reportechave low proportions in India the

WHO report. This analysis for India illustrates the problems in collecting reliable traffic
injury data from around the world.

Figure 1 shows the country reported and WHO estimateRTo fatality rates per 100,000
persons plotted against national qpapita income. Only8 (30%) of the countries have
reported fatality rates close to the WHO estimates. The WHO status usgsregative
binomial regression model for estimating fateltfor each country by accounting for income,
exposure, risk factors and strength of the health syséem the reportlso gives 90%
confidence intervals for fatality estimates. For some countries the lower end of the estimate
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Figure 1. Road traffic fatality rates for Asian countries vs. national per capita income (Source: W.H.O.
2013).

may be more realistic thahe point estimate. For example, the WHO estimate for India is
78% greater than the reported fatality rate, however, studies from India suggest the reported
rate may underestimate the actual number by arou#@2® and not78% (Mohan, D. et

al., 2009. It is widely recognised that the official estimates for roadfitrdttalities are
underestimateglacobs, G. et al., 20p0rhe WHO estimates give a more scientific raste

for these numbers, and tifeve take 20% as the estimate for undgporting in India, then

the Indian statistic comes close to the lower limit (90% confidence) of the WHO estimate.
The important point to note is that such a large number aftges may be undeeporting

even though the WHO estimate may not be altstyl accurate. Only 4 out of 27 countries
report fatality rates within 10% of the WHO estimate (Reported/Estimated rate ratio in Table
1). While more highincome countries seem tave reported ratedose to WHO estimates

than lowincome countries, it is interesting that both {meome and higlincome countries

can have under reporting and realistic reporting. For example, ancigime region like
Kuwait (KW) and Republic of Kora (KR) seemto have underreporting according to the
WHO estimate, but lovand middleincome countries lik&ri Lanka(LK) andMalaysia (MY)

report fatality rates close to the WHO estimate. Even if the estimates do not reflect the reality
accurately, they d reflect the extentof underreporting. However, itappears thais not
necessary to have highcome levels to develop reliable RTI reporting systems as commonly
assumed.

Figure 1also shows that national RTI fatality rates per 100,000 persanepored by
countries nor WHO estimates have a high correlation with natperatapitancome in Asia.
The WHO estimates seem to have a lower correlatiimincomethan the rates reported by
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individual countries. Some
high-income countries like
Oman (OM) ad Saudi Arabia
(SA) have higher rates than
low and middleincome
countries likelndonesia (ID)
and Philippines (PH) This
suggests that higher national
incomes do not necessarily
produce better road safety
policies. This is contrary to

the widely held beéf that
RTI rates are highly
dependent on per capita

incomes (Kopits, E.
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and Figure 2. Proportion of 2/3-wheeler occupant fatalities vs.

Cropper, M., 200b This is proportion of 2/3-wheeled vehicles in country fleet (Source:
probably because all earlier W.H.O. 2009a).

analyses depended on official

fatality rates as reported by individual countriegjure 2shows that in general countries that
have a higher proportion of 2i8heel vehicles in their fleet have a higher proportion of 2/3
occupant fatalitiegData from: W.H.O., 2009a However, there is a reasonable spread of
fatality proportions around each vehicle proportion. Japan (JP) and Singapore (SG) are high
income countries that have similar 2i®eeler fleet ratios (reporting is likely to be reliable,
country and WHO fatalityestimates are similar) but Singapore fatality ratio is 2.7 times
greater than that of Japan though their overall fatality rates are similar. This indicates that
even countries that have similar incomes, vehicle fleet ratios, motor vehicle standards and
traffic regulations can have different fatality patteribis is probably due to other factors
influencing fatality rates- urban living patterns, street and highway infrastructure, etc.
(Mohan, D. and Bangdiwala, S., 2Q18igure 3 also indicates that data supplieddye of

the countries may not be reliable. Bangladesh (BD), aitcame country with a high
proportion of 2/3wheeled vaicles reports very low proportion of fatalities. It is possible that

the data reported does not reflect readhtwall cases

In order to propose safety
policies for the future it is

necessary to have some ide:
about how vehicle fleet
distributions  change  with
increase in income, especially
motorcycle ownership. It is
important for us to understand
motorcycle ownetsip trends

because these vehicles have .
very high risk of Dbeing

involved in fatal crashes. It is
assumed by many policy

makers that car ownership
increases and  motorcycle
ownership  decreases  with

increagng percapita incomes.
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Figure 3. Proportion of 2/3-wheelers and motor cars in vehicle
fleet vs. per-capita income in Asian countries (Source: W.H.O.
2009a).
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Figure 3shows that this is only roughly true and generally car proportions increase and 2/3
wheeler proportions decrease with increases ircapita incomes (The numbers do not add
up to 100 for each country as other vehicles are not included). However, taesrgar
variations at similar levels of income. The correlation by income is weak for both under
incomes less than $10,000 fmapita. Sine most countries are below US%,0@0 income
levels at present, it is unlikely that many country annuaicppita itomes will exceed
US$ 10,000 in the next two decades. At present Japan is the onijdiaghe country in Asia

with a large populationTherefore, we are likely to see continuing high use of MTWs in most
Asian countries.

The above analysis indicates that:

¥ RTI rates in middle and loswmcomecountries are unacceptably high with the majority
of the victims being vulnerable road users.

¥ MTW use will continue to be high in most Asian countries in the medium term future.

¥ Reliable fatality and injury rates are ratailable for most Asian countries, therefore,
it is not easy to calculate social and economic impacts of RTI on society.

¥ Any calculations based on official statistics are likely to be underestimates for most
Asian countries.

IMPACT OF RTI ON SOCIETY

A very large number of HMCs have been estimating the costs of road traffic crashes over the
past three decades. The methods used and costs allocated have generated a great deal of
discussion and debate, in particular because of the difficulty of putting anpnetlues on

pain and suffering. A study undertaken by the European Federation of Road Traffic Victims

on impact of road death and injury in collaboration with the Commission for European Union
gives the following qualitative conclusions regarding thesatfiof road traffic crashes on

victims (European Federation of Road Traffic Victims, 1995

¥  Physical and mental impairment through road traffic injury can have long-term effects
which deny victims the ability to maintain their standard of living.

¥ A large proportion of the relatives of dead and disabled victims, as well as the disabled
themselves, suffer psychological disorders. The worst situation is that of the relatives of
the dead.

¥ The bereaved are the worst affected - 70% - by relationship problems, communication
difficulties and sexual problems. The figure for relatives of disabled victims is 40%, and
for the disabled themselves 50%. After 3 years these problems do not decrease as one
would expect, but worsen for each category by about 5 points.

¥ About 50% of the relatives of victims, and the victims themselves, state that for extended
periods they consume more psychotropic products like tranquillisers, sleeping tablets,
tobacco, alcohol and drugs than before the incident.

¥ It is sometimes believed that due to the tragedy, the relationship of the respondents with
their normal social partners deteriorates

¥ The capacity to enjoy life as before the crash tragically disappears for 91% of the
relatives of dead victims for the first 3 years. After this period, the loss persists for long
periods for 84% of them. For many this loss will be permanent.

We have quoted from this report extensively because it is important to note that economic
costing of human tragedies can only beduas an inefficient tool to understarne tpartial
costs of the problem
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SOCIAL COST OF ROAD TRAFFIC INJURIES

Calculation of direct and indirect costs of injuries, deaths and damage due to road traffic
crashes started in the 1970s and many such analgsesbeen done in USA and Europe
(Braddock, M. et al., 199Brazier, J. et al., 199&arlsson, G., 199De Blaeij, A. et al.

Elvik, R., 1994 Elvik, R., 2000a Elvik, R., 2000h Elvik, R., 2001 Lensminde, K., 2004
Mayeres, |. et al., 199Ghe main objective of assessing costs has been to provide an
objective tool for help in selecting more cestective countermeasures for road safety and
also to justify expenditures for the same. Howevericesrlike Haue (1994 question the very

basic principles of codienefit analysis where human lives, pain and suafjeare involved.
Professionals like Hauer working in this area take the position that putting a monetary value
on human life is ethically unacceptable. As far as the liberal economists are concerned the
objective of cosbenefit analysis is welfare maxisation. The process is neutral with respect

to distributive outcomes and is insensitive to how the impacts are distributed between various
groups of the population. For example, in India a large proportion of the pedestrians who get
killed would come fromthe lowincome strata of the population and car drivers from the
highrincome strata. If a coftenefit analysis is attempted for increase in speeds of cars in
urban areas then the increase in costs due to higher incidence of deaths among poor
pedestriangould be offset by timesaving of rich drivers. Most people would consider such a
justification immoral and unacceptable. However, governments, municipalities, and car and
companies do incur costs when human beings are injured or killed in traffic crashes.

No matter what methods are used, the economic costs of traffic crashes turn out to be so high
that it be&eomes easier for professionals to justify higher expenditurggramoting road

safety. Areport commissioned by the Global Road Safety Pattigersf the World Bank
summarisethe dforts in the area and concludbat Ooverall it does appear that in most
countries, costs exceed 1 per cent of GDP which may now be considered to be an
underestimate of national accident cogti@obs, G. et al., 20D0A more recent report by

IRAP (Mcmahon, K. and Datah, S., 200Bdiscusses the background to valuation of safety
benefits, briefly reviews the main methodologies that are in use, and presents
recommendations for values for use in economic appraisal. They state that Oestimates of the
value of statisticalife are heavily influenced by income regardless of the method that is used.
Both Willingnessto- pay and the Human Capital/Lost Output approach provide estimates that
are income dependent. A study of Valuation in a range of European countries fowimbthat

40% of the variation between fatality values in the different countries could be accounted for
by variation in Gross Domestic Product (GDP) per caitiaro, J-L. et al., 19930. Table 3

shows theValue of Statistical Life as a ratio of per capita income (2004) for selected
countries IRAP recommends that a reasonable[‘able 3. Value of Statistical Life as a ratio of

rule of _thumb f_or the dEfa_u“: value for theper capi.ta income (2004) for selected countries
economic appraisal model is 78 a central (Adapted from Mcmahon, K. and Dahdah, S.,

ratio value, with a range of 60 to 80 for2008).

sensitivity analysis. They recommend for the Yy
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25% of the value of a fatality, with a range of 20% to 30% for sensitivity analysis. The
equivalent values in tms of multiplier

of GDP per capita are a central value ofable 4. Estimates of costs due to road traffic crashes

17 with a range of 12 to 24 for inlIndia (Adapted from Anon,2000)

sensitivity analysis.
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of Surface Transport (India) and 6"4"5&,#),8"+ ", ((
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Services (2000. A summary of the
values calculated in tke studies is given in Table 4

The study conducted by Tata Consultancy Servaresstimate of road accident costs 0.69

per cent of GDP of Indibut the studynakes thdollowing mistakegMohan, D., 200p

(@) The Ouseful lifeO of an Indimnassumed to be 62 years. However, the probability of
an Indian dying before age 5 was 97 per thousand in 1999 which would give a low life
expectancy at birth. This is why even the disabaitusted life expectancy in India at age 60
was found more thall years. Other estimates show that even in-1992 persons at age

10 could expect to live up to 68 years and those at 50 up to 73 years(BbaggeA., 199%
Therefore, this study has also underestimated the life expectancy by more than 10 years
(>15%). This is critical, because with improving health standards individuals are active and
provide very useful social functions well beyond the age of 62.

(b) The study did not account for the undercounting inherent in the official statistics on
road acents.

(c) The costs of medical treatment are taken from government hospitals which include a
large number of hidden subsidies.

(d) There is no attempt made to understand the differentials in wages of different road
users and to account for it. Since estians and bicyclists are likely to belong to the poorer
sections of the population they will lower the accident costs in this way of calculation as they
have a higher involvement in crashes.

This method therefore does not satisffab'e 5. Revised estimates for costs of road traffic

the condition of accepability to the crash injuries in India for 1995 (Source: Mohan, D.

2002
public. ! -(+.1,)0 . o
(e) The major statistical error, however, rugope:(0)%+.& "$.1)023 o H052(+"
is the underestimate of injuriesnd 4)%(2"( 67789(: +ii+2"<
vehicle damage in thistudy. for 1995 T#'$%#%&' 14508, "&()!
they_ ‘use the figures (_)f(_38,_351 f(_)r_ (&)%*+',-':.*)/ ner 1)) * ngRHSE.,
fatalities and 266,541 for injuries. This is %0.+)%&

a ratio of 13.9 for fatalities:injuries. If 1%0%)/%0.+)%&" (¥ +"+* B+

we take theconservative ratio of 1:15:70 =-=/0 2334567
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fatalities we gethe figures as shown in

Table 5 The cost of injuries alone according to this estimate is approximately Rupees
322,000 millionagainsttotal estimate oRupees 69,502 million by the Tata Consultancy
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report. This revised estimate indicates thedraacident costs to 3.2 peent of the GDP of
India in 1995.

Estimate Based on IRAP Guidelines 2008
Table 6 shows estimates for cost of RTlraple 6. Estimates for cost of RTI in India in 2012

in India in 2012 based on IRAP based on IRAP guidelines
guidelines(Mcmahon, K. and Dahdah,
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The above discussion suggests that

societal cost of road traffic crashes could

well be around 3 per cent of the GDP of Asian countries including India. Besides the
economic costs associated with RTI, it is possible that the social costs may be higher in low
and middleincome countries (LIC& MIC) than highincome countries (HIC) for the
following reasons:

¥ LIC and MICgenerallyhave higler rates of road crashes than HIC

¥ Since cosbf life is reflected in the perapita income of the country and its GDP, the
proportion of costs due to lostlife should be similar all countries.

¥ As a proportion of per capita income, costs of similar levels of medical care are higher
in LIC/MIC as compared to those in HIC

¥ Because of a scarcity of good rehabilitation care facilities and lack of aids for the
disabled, road crash victims suffering permanent disability would suffer greater lack
of access ahemployment opportunities in LIC/MIC

¥ Owing to lack of welfare functions provided by the state and health care facilities,
families of injury victims have tspend much more time looking @ftinjury victims
in LIC/MIC. This causes greater time and economic losses averall

THE ROAD AHEAD

The fact that road traffic crashes may be contributing losses of 3 per cent of the annual GDP
in India and other Asian courdgs and environmental degradation similar amounts, makes it
imperative that we use this knowledge for making policy making more rational regarding the
following issues:

(a) Modal choices concerning motorised transport, bicycling and walking

Investments inransportation must be made very carefully so that the returns are optimised. If
costs of RTI and environmental degradation are included in calculating feasibility of road
projects then, we may arrive at different policy options than those consideredexitp

(b) Investments in safety features and designs for urban roads and rural highways

Estimates of social and economic losses due road traffic crashes have been grossly estimated
in all past studies. Studies need to be done with greater scientdia ttig set the record
straight. In the next few years large investments are going to be made in urb and and rural
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infrastructure. The discussion in previous sections illustrates that the losses due to RTI are
very high on our roads and the victims includedisproportionate share of pedestrians,
bicyclists and other road users. Highways, once constructed, have a long life span and design
faults continue to have their deleterious effects over this period. To redasz ldsses the

actual costs ofoad acaillents have to be internalised at the planning stage itself. Once this is
done, it will become obvious that much more attention needs to be given to the design of safer
highways and that the investment required can be justified on economic grounds.

(c) Independent agency for road safety

All states must establismandependent agency for road safstgffed by professionals. Since

the annual losses amount to more than 3 per cent of GDP, even a 5 per cent in decrease in RTI
per year can effect huge savin@$e international experience suggests that there is a strong
correlation between scientific research and reduction in RTI. At present insignificant amounts
are spent on safety research in most Asian countries. This agency would have the
responsibility ofpromoting and commissioning such work. As a start, 0.5 per cent of highway
construction funds may be allocated for starting the department.

(d) Integration of safety and environmental issues

The environment impact assessment and road safety audit repaitshighway and road
construction projects must be considered in a joint meeting to clear conflicting policy options
and to strengthen synergistic policies.

(e) Capacity building

A special effort must be made to train a large number of professionals in the scientific
approach to road safety. To do this special road safety centres (stand alone and in universities)
will need to be established and existing ones strengthened inialhsexf the country. The

World Bank has published a special report regarding the role and responsibilities of road
safety professional@liss, T. and Breen, J., 200%nd the recently releasédiia Transport

Report includes a special chapter onetgfthat outlines the steps needed to build build
professional capacity in Ind{@lational Transport Development Policy Committee, 2014
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