
13th ICTCT workshop Proceedings
Evaluation of Traffic Safety Measures

119

TRANSPORT SAFETY - ECONOMIC ASPECTS

Peter Fischer

Institute for Transport Planning and Traffic Engineering
University of Technology Vienna
Gusshausstrasse 30/2, 1040 Wien
phone: (+43 1) 58801 23127
e-mail: peter.fischer+e231@tuwien.ac.at
www-ivv.tuwien.ac.at

Preface

The evaluation of measures to improve transport safety seldom takes into account the
connection between accidents and the economy. Different views on this topic lead to
different actions and safety measures. For this reason a broader view of both the transport
and the economic system is necessary to enable a profound evaluation of measures, that are
related to transport safety.

The number of accidents is not only determined by the use of transport safety measures.
One major factor is the volume of car use, which is influenced by land use sociogeographic
factors and the transport system itself.

Source: Tansplus

If car use increases suburbanisation increases as well, which leads to more land
consumption. In the end this results again in an increase of car use. Such a relationship is
called "reinforcing feedback". It will lead to exponential growth.
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On the other hand an increase of car use leads to more congestion. Congestion discourages
people to use their cars. As car use decreases, there is less congestion, which again leads to
an increase of car use. Such a relationship is called "stabilising feedback". It will lead to a
dynamic equilibrium.

Technical improvements in the field of telematics might reduce congestion. The described
reinforcing feedback loop concerning car use and congestion will lead to a new equilibrium
on a higher level. That means the same amount of congestion, but more car use.

Technical improvements may reduce the specific emissions of cars (amount of pollutants per
km driven). As the specific emissions decrease the total emissions will decrease as well, if all
other entities stay constant. But, if car use increases total emissions will increase as well.
The same relationship is valid for energy consumption.

Finally another effect of increasing car use is an increasing number of accidents. Whereas
enforcement activities, safety measures and an increased public awareness can reduce the
number of accidents.

The impact of transport safety on economic indicators is twofold. As accidents cause money
flows, their impact on the Gross National Product (GNP) can be regarded as positive. This
means that if the number of accidents rises the GNP rises because of the effort for repair and
recovery. On the other hand the loss of production caused by persons, who are unable to
work due to transport accidents leads to a decrease of the GNP.

In the following the method of Causal Loop Diagramming is used to show how the number of
accidents is determined by other entities and in which way accidents affect the GNP.
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If the number of accident rises both the cost for repair and recovery and the days persons do
not work rise. An increase of days persons cannot go to work leads to a decrease of the
GNP, whereas the costs for repair and recovery are entered up positively. An increase of
GNP may - with some time lag - lead to an increase of car use, which results in a greater
number of accidents.
On the right side of the diagram we notice a positive feedback loop. That means an increase
in any one element in the loop will start a sequence of changes that will increase the original
element even more. A positive feedback loop has a reinforcing effect.
On the left side there is a negative feedback loop, that propagates a change in one element
around a circle of causation until it comes back to change that element in a direction opposite
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to the initial change. Whereas positive loops generate runaway growth or decline, negative
feedback loops tend to regulate growth, to hold a system within some acceptable range, or
return it to a stable state. A negative feedback loop has a stabilising effect; it will tend
towards a dynamic equilibrium.

In one way traffic accidents lead to an increase of GNP, in the other to a decrease. It is to
question if the GNP as an indicator represents the effect of accidents on national economy in
an adequate way. Or, if other economic indicators are more suitable to represent the effects
of a certain number of accidents.

The Gross National Product (GNP) measures the market value of final goods and services
that have been produced domestically in a year. Included are goods and services that are
consumed during one year, as well as new investment goods and inventories that are not
used in the same year, but will be used in the future. Not included are intermediate goods
and services that were used to produce final goods and services during the same year
(Jeglitsch, 1989).

GNP is an indicator for a nation's income, which is measured in monetary units. However
goods and services determine a nations welfare, not money. Money is used as accounting
unit and medium of exchange. It allows adding up all the different types of goods and
services and their relative value.

Although GNP is the most widely used measure of economic well being, it does not measure
all aspects of economic well being. This indicator overstates economic well being in some
ways and understates it in other ways.

An important reason why GNP overstates economic well being is that environmental or social
damage is often counted as an economic gain. This can happen when negative externalities
result from production, consumption or use of private goods. These negative externalities
result in defensive expenditures to repair damages. For example, if car accidents increase as
a result of car use, defensive expenditures on treatments for victims and repair of vehicles
etc. will increase. GNP counts these defensive expenditures the same as other consumption
expenditures, so GNP would increase. These defensive expenditures do in no way represent
an increase in economic well being. Without these defensive expenditures, economic well
being would decline. Thus, GNP overstates economic well being by counting defensive
expenditures as a gain.

The limitations of GNP as an indicator of economic well being have been recognised by
economists for some time now, and alternative measures have been proposed. The most
comprehensive measure is the Index of Sustainable Economic Welfare (ISEW) developed by
Cobb and Daily.

The ISEW subtracts defensive expenditures and depreciation of natural capital from GNP.

The ISEW is an attempt to measure the portion of economic activity, which delivers genuine
increases in our quality of life - in one sense "quality" economic activity.
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Development of GNP and ISEW in Austria
from 1955 to 1992
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Source: Hochreiter et al., 1995

The Index of Sustainable Economic Welfare takes into consideration the following aspects,
which are relevant for welfare:

• non-marketable products (e.g. housework)
• social and ecological defensive costs (costs of social and environmental repairs)
• aspects of sustainability (the reduction of future welfare caused by production and

consumption today)
• the effort to obtain this welfare (e.g. the duration and intensity of work)
• distribution of labour and income

In a first step the consumption base is defined. It measures what could be consumed, given
the actual extent of production. It consists of market and non-market consumption.

In a second step the consumption base is reduced by the effort for economic activities that
do not genuinely contribute to economic welfare but are required to maintain the standard of
welfare (social and environmental repair costs) and by future reductions of welfare caused by
today's production or consumption:

• costs of commuting
• costs of road accidents
• costs of urbanisation
• costs of advertising
• costs of unsuitable cultivation of soil
• loss of natural areas
• costs of air pollution
• costs of water pollution
• costs of noise pollution
• defensive health expenditure
• depletion of non-renewable resources
• long-term environmental damage (greenhouse effect)



13th ICTCT workshop Proceedings
Evaluation of Traffic Safety Measures

123

The provisional result obtained from the two steps described above is weighted by an index
for the inequality in the distribution of income and labour. Income differences between
employed and self-employed, males and females and employed and unemployed are taken
into account.

If the development of the ISEW is compared to that of GNP, a growing gap can be observed.
Up to the 1970s, GNP only slightly overestimates the growth of economic welfare but after
that it is completely misleading. While GNP continues to rise, sustainable economic welfare
has been stagnating since the mid-1980s (Hochreiter et al., 1995).

As has been shown there are elements of accident occurrence, which lead to an increase of
GNP. It is obvious however, that accidents can never lead to an increase of well being. From
the point of view of Transport safety the Index of Sustainable Economic Welfare seems to be
more suitable to represent well being.
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The Index of Sustainable Economic Welfare takes into account several effects of road
accidents. The consumption base is lower due to accident victims, who cannot work
regularly. Another factor that reduces the ISEW is the cost for repair and recovery. In this
way a nations economic welfare is represented in a more realistic way than by using the
GNP. The GNP only measures the performance of economy, disregarding externalities. The
performance of the economy becomes higher and higher, while the nations welfare stays
constant. Accidents are only one example, which shows the misleading character of GNP.
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