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BRICS: opportunities to improve road safety

Adnan A Hyder® & Andres | Vecino-Ortiz®

Abstract Brazil, the Russian Federation, India, China and South Africa — the countries known as BRICS — are currently undergoing a deep
epidemiological transition that is mainly driven by rapid economic growth and technological change. The changes being observed in the
distribution of the burden of diseases and injuries — such as recent increases in the incidence of road traffic injuries — are matters of concern.
BRICS may need stronger institutional capacity to address such changes in a timely way. In this paper, we present data on road traffic injuries
in BRICS and illustrate the enormous challenge that these countries currently face in reducing the incidence of such injuries. There is an
urgent need to improve road safety indicators in every country constituting BRICS. It is imperative for BRICS to invest in system-wide road
safety interventions and reduce the mortality and morbidity from road traffic injuries.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

In recent years, five major emerging economies — Brazil, the
Russian Federation, India, China and South Africa, which
are known collectively as BRICS - have experienced not only
considerable growth in their macroeconomic indicators but
also substantial social and political changes. These rapid de-
velopments have modified the distributions of many health
risk factors and, consequently, the burdens of many diseases
and injuries.~ For example, rapid urbanization, technological
change and economic growth have led to substantial increases
in vehicle densities and in the complexity of the traffic mix.**
As infrastructural development and levels of law enforcement
have struggled to keep pace with the increasing traffic densi-
ties, it is not surprising that the incidences of fatal and non-
fatal road traffic injuries have increased substantially in BRICS
in recent years.® These countries now need a comprehensive
and cost-effective approach to road safety that addresses the
recent changes in the risks of such injuries, at least in the short
to medium term.

In terms of its road traffic injuries, the world could be
facing a change similar to what economists have designated as
the “Kuznets curve” - a phenomenon whereby middle-income
countries, especially rapidly growing economies, face higher
levels of mortality than low- or high-income countries.”* BRICS
already account for approximately 20% of the world’s deaths
from road traffic injuries and the associated economic losses
—estimated at 1 to 3% of gross domestic products - are likely to
increase unless investments to improve road safety are made."

Any attempt by BRICS to address the increasing incidence
of road traffic injury is likely to be hampered by budget and
institutional constraints and by a paucity of accurate data on
- and up-to-date monitoring of - the factors that determine
road safety. In most middle-income countries, such factors are
rarely investigated in systematic and rigorous observational
studies designed to minimize the effects of reporting bias.” At
the national level, data on road safety and road traffic injuries
are often collected inconsistently and are seldom reported by
independent agencies."” In this paper, we hope to contribute
to the global health dialogue on BRICS by reviewing the
relationship between economic growth and road traffic inju-

ries, presenting evidence on the current status of road traffic
injuries, and recommending improvement of road safety
monitoring and evaluation.

Economic growth and motorization

Sustained economic growth is a leading factor in the increasing
motorization in BRICS, mainly through two mechanisms: in-
creasing per capita income and increasing urbanization. Dar-
gay et al. predicted that by 2030, the number of working motor
vehicles in the world will have grown - from the 800 million in
existence in 2002 - to more than two billion, with China then
possessing 20% of all the vehicles in the world."

Per capita income appears to be the most important
determinant of the ownership of a commercial or personal
vehicle (Table 1)."'-* However, urbanization — at least in its
early stages, when there is increasing suburban sprawl but
little public transport - is also a very strong determinant of
the growth of a country’s vehicle fleet."

In areas with sustained economic growth, the growth of
the vehicle fleet generally outpaces the growth of the institu-
tions and resources needed to maintain road safety.’ This is a
particular problem in booming developing economies, where
there is limited institutional capacity to generate smart and
effective traffic regulations and the resources needed to provide
a safe infrastructure for the incoming flow of new vehicles and
to adjust both urban and suburban space to match the higher
demand for motorization.'"">"*

Another factor that contributes to the complexity of the
effect of economic growth on motorization is the heterogene-
ity in economic growth across urban and rural areas. At the
national level, road networks and the demand for motoriza-
tion generally expand at the same rate as the mean per capita
income."" However, on a smaller scale, within urban areas,
road networks often expand at lower rates than per capita
income, while car ownership expands at higher rates than
such income."

Increased motorization is one of many challenges faced by
BRICS as each country’s national income and urban population
grows. It appears to be an inevitable short-term consequence
of economic success. Between the start of 2009 and the end of
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Table 1. Gross national product per capita in 2010 and change in the number of vehides
per capita between 2007 and 2010, in 15 selected countries

Country GNP Change in vehicles
(US$ per capita) per capita (%)
Australia 46200 +6.0
Bolivia 1810 +2.2
Brazil 9540 +7.8
China 4240 +4.6
France 42190 —9.1
India 1260 +35
Italy 35530 +15.6
Japan 42050 -12
Mozambique 440 +0.5
Nigeria 1170 +3.2
Paraguay 2730 +55
Russian Federation 9880 +3.2
South Africa 9540 +0.7
United States of America 47350 +24
Viet Nam 1160 +11.7

GNP: gross national product; US$: United States dollars.

Sources: World Health Organization global status reports on road safety for 2009 and 2013.

2010, Brazil's and China’s vehicle fleets are
estimated to have grown by 8% and 36%,
respectively.”” By the end of 2010, Brazil
held half of all the vehicles in continental
Latin America excluding Mexico; China
had 36 million vehicles on its roads, and
the Russian Federation had 34 million."
At the same time, India had only 13 mil-
lion vehicles - although this represented
a 10% increase since 2006 — and South
Africa held 30% of all the vehicles, but
only 5% of the people, in Africa.'>'

Risk factors for road traffic
injuries

Important risk factors for road traffic
injuries include failure to use seatbelts
and child restraints in cars, speeding,

failure to wear a helmet while travel-
ling on a motorcycle, and driving while

under the influence of alcohol. These
so-called “five key risk factors” are the
main focus of the global Decade of Ac-
tion on Road Safety, which will end in
2020."” In the United States of America,
failure to use a seat-belt, driving while
under the influence of alcohol and all
of the five key risk factors combined ac-
counted, respectively, for 40%, 43% and
61% of the person-years lost by vehicle
occupants because of road traffic injuries
between 1982 and 2001."” The corre-
sponding proportions in BRICS may be
even higher because law enforcement in
BRICS generally appears to be more lax
than in the United States.

Investigation of the reported preva-
lences of the main risk factors for road
traffic injuries in BRICS (Table 2) reveals
two clear issues. First, a person living in
one of the BRICS countries is at a rela-
tively high risk of having a fatal road traf-
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fic injury because of one or more - often
avoidable - risk factors."® Second, there
is a paucity of nationally representative
and systematically collected data on the
risk factors for road traffic injuries in
BRICS.” This gap in knowledge needs
to be filled quickly.***

In BRICS, little improvement has
been noted recently in the levels at
which either existing road-safety rules
are enforced or interventions for the
improvement of road safety have been
implemented.' When the World Health
Organization scored levels of law enforce-
ment for speeding on a scale of 1-10
— with 10 representing the highest level -
Brazil and the Russian Federation scored
6, China scored 4 and India and South
Africa only scored 3." There is clearly
room for improvement in the enforce-
ment of traffic laws throughout BRICS.
The often low levels of such enforcement
indicate that many of people who live in
BRICS are not recorded when they do
break traffic laws and thus increase their
risks of a road traffic injury.

Health outcomes and road
trafficinjuries

At the current stage of development, the
BRICS countries are experiencing ac-
celerated economic growth - leading to
higher volumes of traffic - but have not
had the time to build the institutional
capacity to cope with such growth or to
invest adequately in the systems needed
to maintain or increase road safety. As a
result, a recent and substantial increase in
the numbers of both injuries and deaths
from road traffic accidents has occurred.
In general, the four middle-income coun-
tries among BRICS have higher traffic-
related mortality (Fig. 1) and non-fatal
injury (Fig. 2) rates than some low- and
high-income countries.

Table 2. Prevalence of key risk factors for road traffic injuries, Brazil, the Russian Federation, India, China and South Africa (BRICS), 2009

Risk factor Prevalence (%)
Brazil Russian India China South Africa
Federation
Failure to use helmet? 12 ND 50 84 5
Failure to use seatbelt in cars and trucks 40 ND 73 50 50
Speeding by drivers ND 3 ND 20 ND
Driving under the influence of alcohol® 11 ND 23 2 ND

ND: no data.
¢ Assessed among motorcyclists.

b Assessed among drivers who were stopped at checkpoints.
Sources: World Health Organization global status reports on road safety for 2009 and 2013.
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Table 3 shows the numbers of fatal
and non-fatal road traffic injuries report-
ed in 2009 and 2013 in each of the five
countries. Only the Russian Federation
showed a reduction in fatal road traffic
injuries between 2009 and 2013 (Table 3)
and a reduction in disability-adjusted
life years lost from road traffic injuries
between 1990 and 2010 (Table 4). Given
that many non-fatal road traffic injuries
go unreported, the numbers of such inju-
ries that were reported in BRICS in 2009
are high. In general, road traffic injuries
are now a much more severe problem
in Brazil, China, India and South Africa
than they were in 1990 (Table 4). The
situation in the Russian Federation seems
more encouraging and merits further
exploration.

Conclusion

In this paper, we present data reveal-
ing the need for BRICS to reduce the
burden posed by road traffic injuries —
much of which can be associated with
their recent, rapid economic growth.
The increased number of vehicles, the
increased complexity of the traffic mix
and rapid urbanization appear to be
key factors in the increasing incidence
of traffic-related injuries. Road safety in
BRICS needs to be improved through in-
vestment in interventions targeted at the
key risk factors and collection of more
reliable data to establish baseline values
and track temporal changes in more
detail.”* There needs to be regular,
large-scale systematic monitoring of the
factors that influence road safety. This
would then allow the cost-effectiveness
of interventions for the improvement of
road safety to be rigorously assessed and
any temporal changes in road safety to
be detected rapidly.*

The Russian Federation appears to
have had some recent success in reduc-
ing the incidence of road traffic injuries.
The monitoring and interventions
implemented in the Russian Federation
could perhaps be rolled out elsewhere.
In a population-based survey, over 60%
of adults who travel in motor vehicles in
the Russian Federation claimed to wear
seatbelts - either because they perceived
such restraints to be potentially life-
saving or because the law requires that
they be worn."” Effective investment on
reducing the prevalence of risk factors
- via, for example, enforcement, social
marketing or changes to roads and road
layouts — can make a difference. How-

ever, if the road safety targets it has set
itself are to be effectively translated into
lives saved, the Russian Federation still
has much work to do.”

The effective monitoring of road
safety in BRICS will require increases
in traffic law enforcement and related
research capacity. The development of
good and sustainable traffic research
capacity will, in turn, require technical
and financial investments by the BRICS
countries and probably technical assis-
tance from international organizations

Policy & practice
Improving road safety in BRICS

and donors.” The increasing incidence
of road traffic injuries in these countries
is a real challenge that is likely to impact
economic development, especially in
the long term. However, BRICS could
tackle the problem soon, while it is still
on the rise.

In the long term, BRICS must start
considering and investing in systems of
public transport that reduce individual
car ownership. Public transport has its
own risks and the vehicles and drivers
used must meet minimum standards.

Fig. 1. Fatal road trafficinjuries and gross national product, 15 selected countries, 2009
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Fig. 2. Non-fatal road traffic injuries and gross national product, 15 selected countries, 2009
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Table 3. Key demographics and numbers of road traffic injuries, Brazil, the Russian federation, India, China and South Africa (BRICS),

2009 and 2013

Variable Brazil Russian India China South
Federation Africa

Population (thousands)
2009 191790 142498 1169015 1336317 48576
2013 194946 142958 1224614 1348932 50132
Gross national product (US$ per capita)
2009 5910 7560 950 2360 5760
2013 9540 9880 1260 4240 6090
No. of fatal RTI (thousands)
Reported for 2009 35 33 105 89 15
Reported for 2013 37 26 134 65 15
Estimated for 2009 35 36 196 220 16
Estimated for 2013 44 26 231 276 16
No. of non-fatal RTI (thousands)
Reported for 2009 408 292 452 431 220

RTI: road traffic injury; USS: United States dollars.

Sources: Population sizes and estimated numbers of injuries come from the World Health Organization global status reports on road safety for 2009’ and 2013.!
Reported numbers of injuries come from the unpublished records of the relevant Ministries of Health.

Table 4. Global burden of disease attributable to road traffic injuries, Brazil, the Russian Federation, India, China and South Africa

(BRICS), 2010

Road traffic injuries Brazil Russian India China South
Federation Africa

Years of life lost 2022510 1431740 12587800 12154500 236697

% of total life years lost 6.30 320 3.30 6.30 1.00

Years lived with disability 288084 338380 3495430 2807810 84065

DALYs 2310590 1770120 15093100 14962 300 320762

Change in DALYs attributed to road injuries between +30 20 +60 455 +80

1990 and 2010 (%)

DALY: disability-adjusted life year.

Source: The Global Burden of Disease: country profiles (2013)."®

Investment in risk-reducing changes
to the road infrastructure - such as the
creation of separate lanes for private
motorized vehicles, bicycles, pedestri-
ans and perhaps buses - also need to be
considered. The provision of efficient
and affordable systems of mass transport

and the separation of private motorized
vehicles from all other forms of road
traffic should reduce congestion and en-
vironmental degradation. Each of these
issues is likely to become a mid- to long-
term threat to the health and economic
development of the BRICS countries. H
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Résumé

Groupe BRICS: possibilité d'amélioration de la sécurité routiere
Le Brésil, Ia Fédération de Russie, I'Inde, la Chine et I'Afrique du Sud - les
pays connus sous le nom de BRICS — connaissent actuellement une
transition épidémiologique profonde qui sexplique principalement par
la rapidité de la croissance économique et de [évolution technologique.
Les changements qui sont observés dans la distribution de la charge des
maladies et des blessures, comme les hausses récentes de lincidence
des accidents de la route, suscitent des inquiétudes. Le groupe BRICS
peut avoir besoin de capacités institutionnelles renforcées pour répondre

rapidement a ces changements. Dans cet article, nous présentons les
données sur les accidents de la route dans le groupe BRICS et nous
illustrons Itnorme défi que doivent actuellement relever ces pays dans
la diminution de lincidence de ces accidents. Il est urgent d'améliorer
les indicateurs de la sécurité routiére dans chaque pays constituant le
groupe BRICS. I est impératif que le groupe BRICS investisse dans des
interventions de sécurité routiére dans I'ensemble du systeme et quiil
réduise la mortalité et la morbidité dues aux accidents de la route.

Peslome

CrpaHbl BPUKC: BO3MOXXHOCTY ANs ynyuweHua 6e30nacHOCTY AOPOXKHOTO ABUKEHMA

Bpasunusa, Poccuinckaa Gepepauma, MHana, Kutan n tOxHas Adppuika
— CTPaHbl, 13BeCTHble Kak bBPVIKC,— B HacToALLee BpemA nepexiBaioT
rnyboKOe V3MEHEeHMe SMUAEMUONOTUYECKO CUTYaLMN, BbI3BAHHOE
B OCHOBHOM ObICTPBEIM 3KOHOMUYECKMM POCTOM U pa3BuUTHEM
TexXHoNornin. MIameHexus, Habnogaemsle B pacnpeneneHunu
6pemeHV bonesHel 1 TpaBM, Kak HanpumMep, HeflaBHee yBennmyeHve
TPaBMaTM3Ma, CBA3AaHHOIO C AOPOXHO-TPAHCMOPTHBIMMU
NPOVCLLECTBMAMMN, Bbi3bIBAIOT 03aboueHHOCTb. CTpaHam BPUKC
BO3MOHO MOHAA06UTCA 6OMBLUMIA MHCTUTYLMOHANbHbIN MOTEHLMAN
[NA CBOEBPEMEHHOrO pelleHna Npobnem, Bbi3BaHHbIX 3TUMM

N3MeHeHNAMU. B aaHHOW cTaTbe nMpefcTaBieHbl AaHHble No
NOPOXHO-TPAHCMOPTHOMY TpaBmaTn3My B ctpaHax bPVIKC n
NPOUNNCTPUPOBaHa OrpoMHasa npobnema, CBA3aHHaA CO
CHVPKEHWEM TaKOrO TPaBMAaTM3Ma, KOTOpasA CTOUT B HACTOALLEE BpemA
nepen 3tmMy cTpaHamut. CyLecTByeT HaCToATENbHas HEOOXOAUMOCTb
B YNyYLEHWUW MOKa3aTeneit 6e30MacHOCTY JOPOXHOTO ABUKEHMA
B Kaxkzol 13 ctpaH BPUKC. KpaiiHe BaxHO, YTobbl cTpaHbl BPKC
MHBECTUPOBANY B 0OLLIECUCTEMHbIE MePONPUATIA MO 6e30MacHOCTY
JOPOXHOIO ABVXKEHUA U CHWXKANW YPOBEHb CMEPTHOCTU Wt
3a6071eBaeMOCTI OT AOPOKHO-TPAHCMOPTHOIO TPaBMATVI3Ma.

Resumen

BRICS: oportunidades para mejorar la seguridad vial

Brasil, la Federacion de Rusia, India, China y Sudéfrica, los pafses
conocidos como BRICS, se encuentran en la actualidad en una transicion
epidemiolégica profunda impulsada principalmente por el rapido
crecimiento econdmico y el cambio tecnoldgico. Los cambios que se
observan en la distribucién de la carga de enfermedades y lesiones,
como los aumentos recientes de la incidencia de los accidentes de
trafico, son motivo de preocupacion. Es posible que los BRICS necesiten
una capacidad institucional mas fuerte para hacer frente a esos cambios

de manera oportuna. En el presente articulo, presentamos datos sobre
lesiones en accidentes de trafico de los BRICS e ilustramos el enorme
desafio al que dichos paises se enfrentan actualmente para reducir la
incidencia de las mismas. Hay una necesidad urgente de mejorar los
indicadores de seguridad vial en todos los paises BRICS. Es imperativo
que estos paises inviertan en intervenciones de seguridad vial en todo el
sistema y reduzcan la mortalidad y morbilidad por accidentes de trafico.
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