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Abstract

International comparisons are frequently used to assess the road safety performance of a country or to monitor its development over time, at
a national or regional level. In most instances either accident or injury risks have to be considered, which results in the need for a quantitative
estimation of the amount of travel, namely traffic volumes. Only in special cases may risks be indirectly compared using methods of induced
exposure.

The required data on traffic volumes is not always readily available. This is especially true if old data or data from several countries for a
long period are to be used, as in comparative time series analysis. Several simplifying assumptions can be adopted to bypass this lack of date
but often the estimates resulting from these simple assumptions are not entirely satisfactory.

Between 1996 and 1998 the European Union (EU) sponsored, within the scope of the 4th Research Framework Programme, a COST
Action (COST 329) to analyse and establish a common methodological framework for description and analysis of safety developments—past
and future—that could also represent the effect of interventions. Researchers from 14 European countries participated in this action. One
activity carried out was the development of a method for estimating the traffic volume of countries where such data is not available, using
data on vehicle fleet and fuel sales in the studied country and mathematical models fitted to existing data (from other countries) on fuel
consumption, vehicle fleet and traffic volume. In the European context, this method is especially useful for some Eastern and Southern European
countries.

In this paper the mentioned method is described, the results of its application to Portugal are presented and ways to use it in other countries
to estimate their traffic volumes for the period 1980-2000 are described.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction International comparisons are frequently used to assess
the road safety performance of a country and monitor its de-
Road safety analysis requires adequate data on accidentgselopment over time, at a national or regional level. In most
and casualties (up-to-date, complete, systematic and reli-instances either accident or injury risks have to be consid-
able), on factors expected to influence accident risk and sever-ered, which results in the need for a quantitative estimation
ity (namely road characteristics, vehicle speed or class, driverof exposure; only in special cases may risks be indirectly
characteristics or safety devices used) and on conditions thatompared, using methods of induced exposure. Risk assess-
may represent exposure to risk (population, number of vehi- ments are made with some measure of the amount of travel,
cles or traffic volume). namely traffic volumes.
Gathering yearly national exposure data for road transport
is a complex task, involving the execution of expensive traffic
* Tel.: + 351 21 8443661: fax: +351 21 8443029. or travel surveys, on aregular and systematic way. In the case
E-mail addressjoao.cardoso@Inec.pt. of traffic volume estimations, some countries have no national
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system for counting traffic; instead, they use data on fuel sales2. Model form
and estimations of fuel efficiency of the vehicle fleet (when
available) to calculate traffic volumes. A regression model was fitted to data on traffic volume,

For this reason, it is not always the case that the requiredgasoline sales, diesel sales, car and truck fleets, from a sample
data on traffic volumes is readily accessit#T6C, 199%. of COST 329 participating countries.
Thisis especially true if old data or data from several countries ~ The general form of the model is given by the following
for a long period are needed, as in comparative time seriesequation:
analysis ETSC, 2003andEC, 2004.

Sometimes, this lack of data may be bypassed using sev-TVir = @i X f; X (bir x GAS;; + ciy x DIS;) 1)
eral types of as;umptlons. Qne often used assumption .Iswhere T\ is traffic volume in country, during yeat; g; is
that exposure (kilometres driven) may be represented di- . !

. . country factor, dependent on vehicle fleet figures for country

rectly by fuel sales (tons of fuel), a figure that is assumed .

LT : . i; f is common trend for the unitary fuel efficiencieandc;
to represent fuel consumption; the resulting comparisons,’ . - . . o
involve ratios of accidents or victims per tonnes of fuel bi s energetic efficiency in gasoline consumption in country

Another often used assumption states that the average dist’ during yeat; G is energetic efficiency in diesel consump-

tance driven by car or truck equals a certain amount of tion in countryi, during yeart; GASy is gasoline sales in

kilometres per year (for instance 10000km per year for cou_ntry|, during yeart; DIS; is diesel sales in country
cars). during yeatt.

Frequently, the estimates resulting from these simple as- Basically, this equation states that gasoline and diesel sold

) ) . in a country are used in the production of its traffic volume.
sumptions are not entirely satisfactory. As an example, the

. . L Additionally, it is assumed that there is a general time trend
first above mentioned assumption ignores the effect of the’ " )

. : ; : - (fy) in the yearly average distance travelled per tonnes of fuel
increasing trend in energetic efficiency of cars and trucks.

This weakness may be a major handicap, since it is well sold (the energetic efficiency of fuel consumption), common

) Y . to all studied countries. Furthermore, in each country, the
known that current vehicles are more efficient than vehicles : .
yearly average distance travelled per tonnes of fuel sold is
produced 10 or 20 years ago.

This situation has justified the interest in an improved (but supposed to be related to a factor specific to that couagry (

. N . : . Differences between energetic efficiency of each fuel type in
simple) method for estimating traffic circulation at a national -
level. each year and country are represented by specific fadiors (

Between 1996 and 1998 the European Union (EU) spon- andc). . . .
S Factor g is mainly influenced by overall features of
sored, within the scope of the COST program (European each country, namely the composition of its vehicle fleet
Co-operation in the field of Scientific and Technical Re- Y: y P '

search), a COST Action (COST 329) to analyse and estab-the road network characteristics and the overall rod trans-
lish a c,()mmon methodological framework for description port activity. Variablef; reflects the overall development of

) fuel consumption efficiency in all reference countries (the
and analysis of safety developments—past and future—that o
) : ones used for model fitting). Factobsand c are used for
could also represent the effect of interventions. Researchers . L . . :
. . . : uniformization of energetic efficiency of different types of
from 14 European countries participated in the action (Bel- uel
gium, Czech Republic, Denmark, Finland, France, Germany, ’

e T T e, N o Sy 2 S5 0 50 0
Sweden and United Kingdom). 9 9 9 ©)(

Within the aggregated data working group, one activity (Gi). Eq. (1) may then be written as:

carried out was the analysis of the possibility of developing 1v,, — 4; x £, x (GAS;, + k;,DIS;) (2)
a method for estimating the traffic volume (measured in ve-
hicle x km) of countries where such data is not available, It may be assumed also that this factqy)(depends on the

using data on vehicle fleet and fuel consumption in the stud- composition of the vehicle fleet and that a truck consumes
ied country and mathematical models fitted to existing data four times more fuel than a cAdf there is no information
(from other countries) on fuel consumption, vehicle fleetand on the composition of the car fleet (number of gasoline cars
traffic volume. This seemed especially useful for some East- versus number of diesel cars), an estimate of the time series
ern and Southern European countries (namely Portugal). Afor ki; can be made using the following general equation:
method for such estimates was successfully developed, fit-
ting models to data for the period 1982-1995, and used to 4, — ktruck x trucki; + kcar x caf
produce estimates for Portugéldrdoso, 1999 truck;; + ca;

Recently, the National Civil Engineering Laboratory kear = 1; kiyck = 0.25 3)
(LNEC) was commissioned by the Portuguese Traffic Di-
rectorate (Direcgo-Geral de Tafego) to use the method to
update the estimates and to enlarge the estimating period to 1 this hypothesis is in accordance with Frendadger and Lassarre,
years 1980-20000ardoso, 2008 1997 and Portuguese data (GEP, 1990).
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