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RTC fatalities and economic growth

RTC fatalities was ranked 9th among major causes of
death (WHO, 1990) but is predicted to be the 3rd highest
cause of death globally by 2020 (WHO, 2004)

Previous studies: �Kuznets RTC fatality curve�

van Beeck et al. (2000) found that the relationship
between RTC fatalities and prosperity changed from
positive in 1960s to negative in the 1990s in OECD
countries
Kopits and Cropper (2005) found that the number of
RTC fatalities increased until GDP per capita reached
$8600 and decreased thereafter

We apply an economic growth model to examine the
transition of RTC fatality rates in some OECD countries
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Conceptual framework

F
P = V

P ×
F
V (F=RTC fatalities, P=Population, V=No. of vehicles)

The �rst term proxies exposure (�hardware� factors:
vehicles, roads)
The second proxies the probability and severity of a RTC
(�software� factors: technologies, policies)

In early stages, �hardware� factors dominate. Later,
improvements in �software� factors may outweigh the
negative e�ects of increased exposure

In the long-run, RTC fatality rates of di�erent countries
may converge (to a steady state level) despite possible
divergence in the short-run

The transition process may be a�ected by the
characteristics of individual countries
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Stylised transition curves
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Australian RTC fatalities/100,000 pop.: 1925-2008
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Economic model

Dynamic growth model by Phillips and Sul (2007)

log yit = ait + xitt =

(
ait + xitt

µt

)
µt = bitµt

Test:

convergence (bit → bas t→ ∞), and

formation of groups: bit →

{
b1 if i ∈ G1

b2 if i ∈ G2
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Convergence test

�Log t� test by Phillipe and Sul (2009)

Decay model:bit = bi +
σi εit

L(t)tα , where σi is a scale

parameter, εit is iid (0,1), L(t) satis�es L(t)→ ∞ as
t→ ∞, and α is a decay control parameter
Limiting form: Ht ∼ A

L(t)2t2α where

Ht = N−1 ∑
N

i=1
(hit −1)2, hit = log yit/N

−1
∑
N

i=1
log yit , and

A> 0 is a constant
Empirical form: log H1

Ht
−2logL(t) = a+ γ log t+ut for

t = T0,T1...,T , T0 = rT , r = [0.2,0.3] and γ = 2α

The null hypothesis of convergence is tested as an
one-sided t-test for γ ≥ 0
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Test for clustering

1 Order the countries based on their average RTC fatality
rate for 1992-2008 (r=0.3)

2 Form a core group of k∗ countries by selecting the k

countries with the lowest average rates to form a
sub-group Gk that satis�es the convergence test

3 Add one country at a time to the core group and re-run the
test, the country is added if it converges with the group

4 Repeat the process for the remaining countries. If there is
no k in step 2 that satis�es the convergence test, the
remaining countries do not form a sub-convergence group
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Data

Annual data on RTC fatalities per 100,000 population
from 24 OECD countries, 1985-2008

Australian Transport Safety Bureau

International Road and Tra�c Accidents Database
(IRTAD)

Slovakia, Poland, Slovenia, Czech, Israel, Korea and
Northern Ireland were excluded because of missing data
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Data: Adjustments

Common RTC fatality de�nition: �killed outright or died
within 30 days as a result of a RTC�

Some countries do not adhere. Adjustments made by
IRTAD (1998):

Italy: (7 days) +8%
France: 1970-92 (6 days) +9%
Spain: before 1993 (24 hours) +30%
Portugal: (24 hours) +30%
Greece: before 1996 (3 days) +15%
Austria: 1983 to 1991 (4 days) +12%
Switzerland: before 1992 (more than 30 days) -3%
Japan: before 1993 (24 hours) +30%



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

Data: Adjustments

Common RTC fatality de�nition: �killed outright or died
within 30 days as a result of a RTC�

Some countries do not adhere. Adjustments made by
IRTAD (1998):

Italy: (7 days) +8%
France: 1970-92 (6 days) +9%
Spain: before 1993 (24 hours) +30%
Portugal: (24 hours) +30%
Greece: before 1996 (3 days) +15%
Austria: 1983 to 1991 (4 days) +12%
Switzerland: before 1992 (more than 30 days) -3%
Japan: before 1993 (24 hours) +30%



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

Data: Adjustments

Common RTC fatality de�nition: �killed outright or died
within 30 days as a result of a RTC�

Some countries do not adhere. Adjustments made by
IRTAD (1998):

Italy: (7 days) +8%

France: 1970-92 (6 days) +9%
Spain: before 1993 (24 hours) +30%
Portugal: (24 hours) +30%
Greece: before 1996 (3 days) +15%
Austria: 1983 to 1991 (4 days) +12%
Switzerland: before 1992 (more than 30 days) -3%
Japan: before 1993 (24 hours) +30%



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

Data: Adjustments

Common RTC fatality de�nition: �killed outright or died
within 30 days as a result of a RTC�

Some countries do not adhere. Adjustments made by
IRTAD (1998):

Italy: (7 days) +8%
France: 1970-92 (6 days) +9%

Spain: before 1993 (24 hours) +30%
Portugal: (24 hours) +30%
Greece: before 1996 (3 days) +15%
Austria: 1983 to 1991 (4 days) +12%
Switzerland: before 1992 (more than 30 days) -3%
Japan: before 1993 (24 hours) +30%



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

Data: Adjustments

Common RTC fatality de�nition: �killed outright or died
within 30 days as a result of a RTC�

Some countries do not adhere. Adjustments made by
IRTAD (1998):

Italy: (7 days) +8%
France: 1970-92 (6 days) +9%
Spain: before 1993 (24 hours) +30%
Portugal: (24 hours) +30%
Greece: before 1996 (3 days) +15%
Austria: 1983 to 1991 (4 days) +12%
Switzerland: before 1992 (more than 30 days) -3%
Japan: before 1993 (24 hours) +30%



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

OECD data: Level
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OECD data: Index

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

NET ICE UK NOR SWZ SWD JPN GER FIN DEN FR IRE

AUT SP ITA LUX POR NZ BEL HUN USA GRE CAN AUS

Portugal

Greece

Hungary

Spain

Australia

USA

Iceland



Reductions
and

convergence
in RTC

fatality rates
in OECD
countries:
Preliminary
results

Son Nghiem,
Luke

Connelly,
Sue Gargett

Introduction

Methodology

Data

Preliminary
results

Concluding
remarks

OECD data: Transition
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Convergence evidence

Convergence test: γ is signi�cant but negative (coef.=-1.5,
t-val.= -32.8) indicating no convergence

However, two convergent sub-groups were found:

a slow reduction group: Iceland, Ireland, Italy, Greece,
Hungary and USA
a faster reduction group: the remaining countries
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Cluster evidence
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Summary

An economic growth model by Phillips and Sul (2007,
2009) has been applied to examine the transition of RTC
fatalities rates amongst OECD countries

There is no evidence of overall convergence in the
reduction of RTC fatality rates from 1985 to 2008

However, there is evidence that the countries can be
separated into 2 sub-groups with di�ering rates of
convergence
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Further work

Examine factors a�ecting convergence/divergence
behavior

Collect and analyse longer series

Explore possible group transitions

Formulate policy applications (insights for developing
countries)
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Questions, Comments?
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