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Insurance and traffic safety

by Anders Englund and Hans Erik Pettersson

Swedish National Road and Transport Research Institute (VTI)

SE 581 95 Linkoping Sweden

Summary
The report gives an account of a project commissioned by

the Swedish National Road Administration (SNRA)

concerning The effect of traffic and vehicle insurance

on traffic safety . The project was carried out within

the scope of the SNRA investigation commissioned by

the Government concerning the possibilities of using

insurance to improve traffic safety.

The report starts with a short description of vehicle

insurance in Sweden, both compulsory traffic insurance

and voluntary insurancecovering material damage to a

motor vehicle.

A literature survey is included in the project. The re

sults are summarised in a survey based on slightly more

than twenty reports, lectures and memoranda. The survey

reports how various aspects of the issue on the effect of

insurance on traffic safety are elucidated, for instance dif-

ferent factors in uencing the size of the premium, such

as differentiation, discounts, bonus-malus and excess in

surance, as well as the role of insurance as a means of

distributing specific costs. An important field in this con-

text refers to facts from literature concerning the possi-

bilities of in uencing different kinds of traffic behaviour

such as choice of transport standard, means of transport,

vehicles and driving behaviour. For different reasons, it

proves difficult but not impossible to in uence road user

behaviour through such actions. The survey presents the

actions useful to test.

As a background to the understanding of how in-

surance can in uence road user behaviour, a theoretical

frame of reference is presented. Road user behaviour is

characterised on the one hand concerning driving con-

sidered as a task divided into strategic, tactical and ope-

rative tasks and on the other hand the way the road user

carries out the tasks, i.e. on the knowledge-based, rule
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based or skill based levels. Furthermore, external con-

ditions and the road user s aim and experience control his

behaviour. Based on these facts and a summary concerning

what type of road user behaviour can be in uenced, funda-

mental possibilities of various types of insurance are

discussed concerning the in uence on road user behaviour

and also traffic safety and possible changes of the in-

surance that would result insuch effects.

Although the concise description can be regarded as a

summary ofwhat can be found in the literature in the field

and what can be considered possible to achieve, five con

clusions are listed at the end.

An insurance attached to the individual and not only

to the vehicle, which is now the case, would create

untested possibilities and conditions for traffic safety

effects.

The insurance cost as a variable part of the total

vehicle cost in terms of cost per kilometre driven, for

example, and possibly also differentiated according to

different risks of traffic conditions would lead to other

possibilities for the individual to choose from and

different traffic safety effects for society.

A differentiation of the insurance premium concer

ning accident risk and personal injury cost instead of the

current total accident cost could mean the purchase of

safer vehicles.

A differentiation of the premium costs if road user

behaviour has been proved safe or unsafe from a traffic

safety point of view would increase the possibilities of

in uencing actual behaviour in traffic and traffic safety.

Continued development in the field ofinsurance and

road safety depends to a great extent on further know-

ledge, both theoretical and empirical.
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1 Background

This report constitutes a presentation of an assignment

commissioned by the Swedish National Road Admini-

stration (SNRA). It was conducted within the framework

of a survey which the government gave to the SNRA

and Treasury Board in December 1993, to carry out

together with representatives of the insurance compa-

nies. According to the governmental decision the purpose

of the survey was to review the potential for using

insurance as a means of improving traffic safety .

After introductory work in the working group for

vechicle insurance and traffic safety the SNRA gave

the Swedish National Road and Transport Research Insti-

tute (VTI) the task of carrying out a survey regarding The

effect of traffic and vechicle insurance on road safety .

This task was to be completed within the time period from

December 1994 up to and including March 1995, requiring

VTI rapport 415A

35 working days for completion. VTI s survey was

presented in a report to the working group and was then

presented at its meeting on the 30th ofMay 1995.

When VTI now presents its assignment before the

SNRA s survey is entirely completed - in a VTI-report,

this takes place with the assignment commissioner s and

working group s approval. It should also be mentioned

that this report differs somewhat from the version which

was presented and used in the survey. This applies pri-

marily to the description of and references to Swedish

vehicle insurance which have undergone considerable

changes in connection with the de regulation which has

taken place since spring 1995, and also the overview of

the literature where a few minor additions and clarifi-

cations have been included.
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2 Purpose

The purpose of the SNRA s assignment to VTI was to

supply the survey s working group with factual material

and a basis for discussion on the possibilities of using

insurance to improve traffic safety. In the project plan

the purpose was clarified in terms of the following points.

12

Review of the relevant literature. In this connection,

the OECD report entitled Automobile insurance and

accident prevention of 1990 was one of the sources

mentioned.

Review and summary of the surveys and empirical

investigations which have been carried out on the

effects of insurance on traffic safety and traffic

behaviour. Particular mention was made of some

reports from Finland, Norway and Sweden.

Problem analysis for highlighting the theoretical po-

tential of insurance to in uence behaviour.

A description of the effects of the current insurance

structure on traffic safety; intended versus actual.

Description of the potential for the current insurance

structure to influence traffic safety.

Description of hypothetical effects as a consequ

ence of various types of changes in the insurance

system.

Description of gaps in know-how which may well

be worth covering in order to obtain a better de

scription of the effects of both the current system

and of possible changes.
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3 Vehicle insurance in Sweden

In the survey entitled Korkort 2000 S'akrare Forare

(Driving Licences in the Year 2000 - Safer Drivers)

(SOU 1991:39) there is a more detailed description of

vehicle insurance. The basic idea behind motor vehicle

insurance as expressed by the survey is that the in-

dividual should be able to handle damage related costs

in the event of an accident. This is ensured by spreading

damage-related costs over a period of time and between

all policy-holders. The premium expresses the indivi-

dual s average damage-related costs when, as a member

of the policy holder group, he pays his proportional part

of damage related costs for the entire group . One

should add that even operating costs for insurance are

included in the premium.

This may be interpreted such that it is regarded as

reasonable to differentiate insurance between different

groups depending on the difference in damage related

costs which exist between the various groups but that

any differentiation over and above this is dubious. The

members of the survey, however, feel that such a formal

differentiation can nevertheless be motivated on con-

dition that it leads to a generally lower damage related

cost and thus subsequently to lower premiums and that

it does not affect the individual in an unreasonable way.

Vehicle insurance which is tied to the insured vehicle

consists of a compulsory and a voluntary section.

3.1 Compulsory vehicle insurance in Sweden

The compulsory part of vehicle insurance consists of a

traffic insurance. This insurance compensates for per-

sonal injuries incurred by the driver, passengers, pedi

strians and cyclists in connection with a traffic accident.

Compensation is awarded to all injured parties irres-

pective of who has caused the injury. This means that

responsibility in the event of an accident extends beyond

the usual damage liability which presupposes premedi

tation, carelessness or negligence. The Road Accidents

Act is structured in this way because it is based on the

notion that traffic involving motor vehicles is a parti-

cularly risky activity.

As regards damage to property, no compensation is

paid for damage to the vehicle causing the accident or

for its load.

Previously prior to de-regulation in spring 1995

there were a number of regulations common to all in
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surance companies which were issued by the Treasury

Board regarding risk classification, premium calculation

and prior registration of premiums. These regulations

were removed in conjunction with de-regulation and it

is now up to each individual company to impose a pre-

mium in accordance with the parameters which it finds

suitable. However, until praxis is established, the previous

parameters are generally still used. That is to say, the

premium may vary depending on the make of car, annual

mileage, the home address of the vehicle owner, the

existence of a bonus and whether the vehicle owner is

a teetotaller or not. One important difference compared

with the situation prior to de regulation, however, is that

each company now has to rely entirely on its own data

regarding damage and injuries which sooner or later may

cause problems for companies with a small share of the

market.

Normally there are no insurance excesses in con

nection with traffic insurance although there are certain

exceptions.

0 Rental vehicles and vehicles owned by juridical per

sons generally have traffic insurance with an ex

cess.

0 Young drivers below the age of 24 have a special

excess insurance amounting to 1000 Skr.

0 An excess insurance of 1000 Skr. is applied if the

driver has no driver s license, shows premeditation

or gross negligence. Furthermore, this excess in-

surance is also applied in connection with traffic-

related offences involving alcohol.

0 For tractors and off-road vehicles several insurance

companies apply a compulsory traffic-related ex-

cess insurance of 1000 Skr.

A company may demand to recoup the cost involved in

damage or injury from a driver who has shown in-

tentional negligence or gross negligence or has driven

while under the in uence of alcohol in connection with

negligence. For private individuals this right to recoup

costs is regulated by Swedish road traffic insurance law

to 1/10 of the base amount; in December 1996 this

amounted to a maximum of 3636 Skr.

If a vehicle whose insurance should by rights have

covered the cost of damage does not have traffic in
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surance or if the vehicle causing the accident is unknown,

damage is compensated by the companies jointly via the

Traffic Insurance Association.

3.2 Voluntary motor vehicle insurance

The voluntary part of the insurance is responsible for

damage to property which affects the owner s own

vehicle. This insurance covers material damage to the

vehicle, fire, glass, theft, damage to the engine, rescue

14

and legal costs. It is often possible to have additional

coverage for a replacement vehicle when one s own

vehicle is being repaired. Ifthe insurance covers material

damage to the vehicle, this is generally referred to as fully

comprehensive insurance, otherwise it is known as par

tial insurance.

As a few years back the various insurance companies

do not co-operate on terms, discounts or insurance ex-

cesses for the voluntary insurance.
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4 Overview of the literature

This project includes a review of the literature including

a number of reports, presentations and PMs relating to

insurance and traffic safety. Of these, just over twenty

appeared to be within the framework of the assignment,

that is to say they related to the effect of traffic insurance

and automobile insurance on traffic safety. Instead of

providing a summary of the contents of each and every

one of these we have chosen to highlight the way in

which they illustrate various aspects of the effect of

insurance on traffic safety. See also section 4.1.

We have chosen to structure the literature review in

this way partly in order to keep it within a reasonable

total size and partly so as not to overload our presentation

by presenting every reference which is related within

each respective sub-area but which does not add any-

thing new in particular.

Before we provide the area-by area overview, some

of the most important reports should be mentioned in-

dividually. One of the most substantial reports is also the

oldest, namely A review of insurance in relation to road

safety (Atiyah, 1973). This is a thorough and, despite

its size of just over 230 pages, a concentrated review

on the subject. Even if Atiyah fairly naturally relates more

to conditions in Australia, a number of aspects are dealt

with of a more general nature, based on a critical and

creative perspective.The same applies also to the fol

lowing overview where Atiyah is referred to in con-

nections with several aspects. Wilde (1982 and 1988)

is a researcher who has focused rather a lot of interest

on the issue of the motives behind safe driving and the

role of insurance in this respect. However, he appro-

aches this subject entirely on the basis of his theory on

risk homeostasis. Since this theory is fairly controversial

his contribution to this subject is of rather a special

nature. Wilde s arguments are presented and commented

on in section 6.1.

Two reports with a wide perspective should be men-

tioned. One, Automobile insurance and road accident

prevention (OECD, 1990), contains an in-depth account
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ofthe role of insurance companies and vehicle insurance

in accident prevention and traffic safety. This presenta-

tion is mainly based on responses from seventeen count-

ries to an extremely comprehensive survey. Various in-

surance-related conditions are dealt with, primarily in the

formal descriptions of how they are used in different

countries; in other words what is praxis, how one asses-

ses the significance for traffic safety which they are

intended to have and to a certain extent how one regards

the effect which they actually have or have had. The

responses constitute the assessment not the result of

empirical studies. The other report, Insurance related

issue, their significance for traffic safety (Englund &

Pettersson, 1988), presents a summary of just over 10

pages of the results of a series of studies in the area of

insurance and traffic safety. They were carried out in

the 19805 as a joint Nordic project under the auspices

of the insurance industry. The studies include the pro

duction of two separate methods for analysis of possible

effects of various insurance conditions (B ackman et a1,

1981 and Pettersson, 1982), as well as a statistical ana

lysis of implemented bonus changes in Finland (Kallinen,

1980 and 1981), and in addition two empirical surveys

(Backman and Mikkonen, 1984, and Eriksson, 1986).

These studies are described briefly in their context in

the following literature review.

Since empirical studies are extremely rare in this area,

there is reason to also give special mention to Young

drivers rewarded for safe driving repayment of part

of premium (Vaaje, 1992) which we will return to in

the review.

4.1 Various aspects of insurance and traffic

safety

The results of the literature review are thus presented

in the following section as an overview of how different

aspects of the subject of insurance and traffic safety are

treated. The aspects which are included are shown in gure

1.
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INSURANCE CONDITIONS

 

Differentiation according to vehicle
damage cost

TRAFFIC BEHAVIOUR

 

Differentiation according to mileage
Differentiation according to home
address

Discount for installation/use of safety
equipment

 

Premium

 

  

Discount for limitations in use of the vehicle

Teetotallers discount

Bonus/Malus

Insurance excess

  

Young drivers excess

Increased cost if certain safety equipment occurs

is not used

   

Increased cost

when damage

V Choice of transport standard

A Means of transport

Vehicle

T Installed safety equipment
H

E Use of own vehicle

R Behaviour in traffic

0
A Use of safety equipment
D

Choice of maintenance standard

U
S Insurance
E

R Continued training

     

Figure 1 Various aspects ofinsurance - tra ic safety

4.2 Factors which influence the size of the
premium

Differentiation of the insurance premium

The subject of differentiation of the insurance premium

according to parameters such as vehicle damage cost,

mileage and home address, has been handled by a num-

ber of authors. In one report (Backman et al, 1981) there

is a presentation of a description process produced by

a working group under the leadership of professor Valde

Mikkonen. In this description one regards man s traffic

behaviour as an operation which is controlled by a sys

tem of regulations on three levels. At the overriding level

behaviour is regulated by the role model, at the next level

by a combination of individual motives and needs,

known as motive integration and at the third level by

action processes, internal models. In the analysis one

asks for each and every one of the various behavioural

aspects, see figure 1, the question as to whether a parti

cular insurance condition, for example the mileage, may

or may not have an effect on behaviour via one of the

mechanisms at the three named levels. In an account

from a seminar where this analysis method was used,

Christensen (1982) established that the method is ofsuch

a nature that it should be able to be used as support for

those working with the development of various forms

of insurance. In order to inform about this method and

teach the best way in which it can be used, the traffic in-

surance association of Finland organised a number of addi-

tional seminars in autumn 1985 (Mikkonen, 1985).

Fuller (1991) takes up the issue of differentiation of

insurance premiums in a presentation at an international

16

 

Influence vehicle manufactures etc.

Distribute certain costs

traffic safety symposium. He emphasises that differentia-

tion according to accident related costs is of significance

since it should be regarded as important to shut out high-

risk drivers. At the same time Fuller maintains that one

fundamental weakness in the insurance system regarded

from the behavioural viewpoint is that one punishes

individuals economically on the basis of their group

identity, age, address, ownership of a certain type of vehicle

etc. andnot with regard to their individual risk behaviour.

As regards pricing of the premium, the insurance

companies, just as Muskaug (1989) expresses it, can

naturally react positively to vehicle types which are

seldom involved in accidents or vehicles which protect

the occupants if an accident occurs. Neither Muskaug

nor Fuller comments on the significance of the fact that

insurance is tied to the vehicle and not to the individual

who is responsible for the behaviour one is rewarding

or punishing.

In the publication entitled Fordonsfors'akringens

inverkan pa trafikbeteende (Pettersson, 1982) (the ef-

fect of automobile insurance on traffic behaviour) the

author offers a summary of the most important con

ditions which should be met for vehicle insurance to be

able to influence traffic behaviour. The various stages

and components which must be taken into account when

analysing such aneffect were compiled in the form of

a flow chart which in its turn was used to design a

survey as an aid in practical analysis. As an example of

how the survey can be used, an analysis was conducted

regarding the effect on traffic behaviour which a premi-

um classification system and a geographic zone structure
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respectively would be able to offer. The analysis shows

both that there is room for in uence and that there is a

need for knowledge within the various areas if one is to

be able to say anything with any degree of accuracy on the

possible effects on traffic behaviour.

Discounts

Discounts for installation and/or use of safety equipment,

to take one example, is another factor which can in-

uence the size of the premium. Kunreuther (1985) men

tions this as an example of measures used to encourage

car buyers to choose a car equipped with automatic seat

belts or airbags.

In Sweden discounts have occasionally been offered

for vehicles equipped with ABS-brakes and for the use

of protective clothing when driving or sitting as a pas

senger on a motorcycle. However, the question

(Englund, 1987)is whether discounts lead to consumer

behaviour of the intended nature or whether they gene

rally only function as a reward for behaviour which the

consumer would have displayed even without this dis-

count. No survey which highlights this issue has been

discovered.

Another form of discount is of benefit to teetotallers.

The extent to which this has had any function other than

to redistribute costs according to damage frequency,

however, has not been established. One can assume that

even if the distribution motive is important the discount

is not an insignificant aspect of traffic safety work from

the information point of view.

Bonus Malus

Bonus, that is to say a reduction of the premium cost

owing to lack of involvement in accidents during a

particular time period, is used by all insurance companies

to a greater or lesser extent. In the review of the lite

rature which has taken place we have not found a single

exception. Often the bonus system is combined with a

malus scale, that is to say, an increase in premium after

an accident has occurred, even for those insurance cli-

ents who do not have a bonus which can be cancelled.

In Norway a qualified working group conducted an

analysis a few years ago of car insurance, bonus re

gulations and traffic safety (Jensen et a1, 1990). The

group studied various types of insurance in a number

of European countries with special attention to the use

of bonus malus. They also conducted a review of

know-how about rewards and punishment as means of

altering behaviour. From the behavioural science view

point this review is a little too superficial to provide an

entirely stable basis for action. In brief the working group

establishes that promises of rewards have a better effect

than distributing rewards and that the distribution of

rewards to drivers who have beendriving for a certain
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period without being involved in accidents has no effect

at all or indeed leads to more accidents. Despite this the

working group wrote as follows: As can be seen in

chapter 4 the research and survey which was conducted

in this area shows varying results. The working group

has the impression that the investigations which show

positive effects form a basis for assuming that a bonus

system has a generally positive effect on traffic safety .

The problem, however, is twofold: firstly, that there are

no surveys which show a positive effect of a bonus

malus system; secondly, that it is hardly feasible even

if there were investigations which showed a positive

effect and others which showed no effect or even a

negative effect to identify only those which display a

positive effect and state that this is a sufficient basis for

assuming that the system has a positive effect on traffic

safety.

Within the framework of a Nordic project relating

to insurance conditions and their significance for traffic

safety (Englund, 1982) Kallinen (1980 and 1981) in

vestigated the effects of changes in the structure of

insurance in terms of registered traffic injuries and da-

mage. Changes in the number of traffic-related and per

sonal injuries after a change in the bonus system in 1970

were not of such a nature that one could interpret them

as a token of increased traffic safety. After the change

in the bonus system which was conducted in 1972, one

could admittedly discern changes in the number of in-

juries and accidents which could be interpreted as an

improved degree of traffic safety, but since this was

accompanied at the same time by a number of traffic

safety measures within society in general it is difficult

to decide which role, if any, the bonus system on its own

may have had.

Hurst (1980) in an article entitled Can anyone re-

ward safe driving puts his finger right on the weakest

points of the bonus malus system when he writes the

following: Insurance rebates like no-claims bonuses are

appropriate rewards for good behaviour, but they are so

hopelessly delayed that it is hard to see how they could

reinforce specific safe driving behaviours .

Fuller (1991) in his previously mentioned presentation

discusses another fundamental weakness when it comes

to rewarding accident-free driving or an improvement

in terms of accident incidents. The aspect which is being

rewarded is not a specified behaviour in a given situation,

but the consequences of an entire behavioural pattern,

that is to say the final result in the form of no damage

or less damage. Fuller maintains that this creates prob-

lems for the driver who does not really get to know how

he or she should behave in order to reach this final result.

Bower (1991) discusses the same issue when he es

tablishes that the data which the insurance companies

use in the bonus malus system has only a weak link to
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the unsafe driving behaviour which needs to be changed.

Bower is of the opinion that actually the bonus systems

are designed such that the insurance client does not feel

that he is being rewarded for good driving behaviour

since the bonus only has an effect when he receives the

bill for the premium for the forthcoming year. Bower

suggests that the insurance companies should levy a

larger annual fee in advance and thereafter make a re

payment for every fourth month without an accident

together with a big fanfare linking the cash refund with

the policy holder s safe driving record .

The new insurance regulations which Gjensidige For

sikring in Norway introduced in 1989 are a trial of this

nature. The motives were to combine accident preven-

tion effects of rewarding injury free driving with a wish

to retain the customer for several years. Young drivers

below the age of 23 pay a supplement to the annual

insurance premium. The supplement amounts to 1600

Norwegian kroner at the age of 18 and drops gradually

to 1000 kroner for a 22 year old. The extra premium is

paid every year into a special account for each customer.

The sum total in the account is paid out after 5 years or

at latest at the age of 25, provided that the customer has

not been involved in any accidents which affect the

bonus and provided he is still insured in the company.

An ongoing evaluation shows a reduction in reported

accidents by about 20% per car compared to a control

group. The author himself asks the question whether it

is likely that the chance of a reward of this nature can

affect the driver in such a drastic way that it explains

this vast improvement in accident frequency. He men-

tions under-reporting and selection of low-risk drivers

as two factors which could have contributed to this

favourable result (Vaaje, 1992).

In an experiment with a Swedish Telecom transport

organisation a study was carried out on the effect offour

different measures of which a bonus for accident free

driving was one (Gregersen, Brehmer & Morén, 1995).

The bonus was structured such that each test group of

30 people received an initial 200 Skr. per vehicle. For

each accident caused by a driver in the group depending

on the degree of the severity of the accident a sum of

100 or 200 Skr. was deducted from the total sum of 6000

Skr. After one year the group was given whatever re-

mained of the total sum to use for any activity which

the group chose. The evaluation based on the results

after two years showed that two measures behavioural

in uence through group discussion and driver training

gave the largest reduction in accident risks, followed

by the bonus with a far smaller reduction. The fourth

measure a campaign - did not result in any reduction

in accident risks. The authors mention that the bonus

brought about a significantly reduced risk of accidents

although the participants felt that a figure of 200 Skr.
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was far too low. In addition, the drivers did not discuss

the measures among themselves. The authors also felt

that the results might have beeneven better if a larger

sum of money had been offered. One reflection in this

context is that the structure of economic compensation

used in this study may perhaps be better placed under

the heading of a malus system.

In the initially mentioned OECD report (OECD,

1990) a comment is made on the bonus malus system

in the following way: While it is obvius that these sys-

tems reduce the number ofclaims, most often artificially

by policy-holders not informing the insurance company

about small claims, all countries are not persuaded that

they have a real effect in terms of reducing the number

of personal injury accidents, hence on prevention. The

prevention aspect of bonus/malus system is not clearly

evident, but it is certain that public opinion is in favour

of systems which give reduced premiums in the absence

of a claim .

Finally we can mention that the bonus/malus system

and any effect it may have had constituted one of the

subjects which under the heading of Bonus/Malus or

not? was dealt with in the OECD Workshop B5 on

Automobile Insurance and Traffic Safety in Estonia

in spring 1995 with participation by A. Englund of

Sweden and D. Negrin of Italy (Englund, 1995).

Insurance excess

In the literature the various types of insurance excess

have not attracted any considerable interest. Backman,

Haapanen & Mikkonen (1981) however, have the in-

surance excess as part of the insurance system as one

of the conditions whose effects are analysed with the

analysis method they developed, see the above section

regarding the differentiation. The analysis they conducted

shows among other things that the excess may have an

effect, for instance in the choice of traffic standard and

choice of vehicle. Possibly also to a certain extent on

the way in which the vehicle is driven. However, the

effect in this particular regard cannot be particularly

large, the authors point out, since one avoids accidents

for other reasons. It is obvious, theysay, that the in-

surance excess spurs such drivers to careful driving

who would otherwise drive rather little and rather care-

fully. The authors also establish that according to the

analysis the insurance excess has its clearest effect on the

number of reported accidents ; owing to the excess system

one simply does not report minor accidents to the in-

surance company.

Christensen (1982) as already noted, presents an ac-

count from a Nordic seminar where this analysis method

was used. Three different working groups analysed

singly the possible effect of two different insurance

conditions, both of which applied to a raised insurance
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excess after an accident. One variant related to a higher

excess when an accident had occurred, in conjunction

with one of eleven examples of gross negligence of a

traffic regulation. The other variant was one where the

size of the extra excess depended on the municipality in

which the accident occurred. The results of the analysis

are not shown other than as a study of how the analysis

method itself functioned.

Insurance excess relating to young drivers

In the literature reviewed here, the subject of youth-

related insurance excess is not discussed separately. On

the other hand, the accident involvement of young drivers

(in actual fact young novice car drivers) is dealt with,

for instance in the OECD report (1990). Vaaje (1992),

see above, describes an experiment whose purpose is

to test a special type of insurance which is expected to

lead to fewer accident for young drivers. However, this

approach does not really discuss what one means by the

term youth-related insurance excess, even if the purpose

is the same.

4.3 The role of insurance as an aid in distri-
buting certain costs

Many authors point out either in the introduction to their

work on insurance and traffic safety or as a commen

tary the task which vehicle insurance hasas a tool to

help distribute certain costs over the collective insurance

clientele. Chich (1991) does so by quoting Lloyds device:

The contributions of the many to the misfortunes of

the few . Atiyah (1973) points out that distribution really

takes place via the insured, that is everyone is involved and

pays a portion of the total cost and via payments over time,

that is to say the individual insurance client pays a larger

or smaller number of premiums before an accident occurs

and an equally large or small number of premiums after

the accident. The premiums after an accident are generally

raised either as a result of the loss of bonus or because of

a malus clause. It appears, as Vaaje (1992) points out, that

young car drivers and car owners are subsidised by older,

more experienced drivers or; expressed differently, the

insured young car owner pays more for his insurance as

he gets older. The OECD report also deals with the role

of insurance in this regard and establishes that insurance

spreads the burden of the risks so effectively that policy

holders can become involved in activities which imply a

high risk.

Atiyah (1973) and others, for example Fuller ( 1991 ),

emphasise that vehicle insurance in theory reduces the

restrictive effect which would accrue on drivers if they

themselves took the full risk of liability for the economic

consequences of an accident. However, says Atiyah,

there is no support for assuming that such a fear would

create a more careful driving approach or what is
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actually not the same thing reduce the number of acci-

dents and their severity. He emphasises that one must

remember that such a fear has a far less restrictive effect

than the fear of being injured in an accident.

Evans too in his book Traffic safety and the driver

( 1991) deals with this aspect. In his opinion drivers with

a very small amount of insurance protection over and

above the legislated level have an accident frequency well

below the average while drivers with an extremely high

frequency tend to avoid driving even around the block

without a collision insurance. However, he feels, such

patterns do not reflect the influence of insurance on driver

behaviour but rather an insight into driver behaviour as to

when it is necessary to take decisions on the type of in-

surance to buy.

Fuller (1991) comments on the role of insurance

when it comes to distributing the costs in the following

way. Originally the insurance concept was based on the

assumption that accidents occurred as part of a divine

plan rather than as a result of a person s actions. Since

accidents occurred from above , as it were, road users

should share the divine punishment between themselves.

Nowadays however, he says, a certain degree ofpersonal

responsibility can be levelled at the driver who should

thus be punished in the form of increased insurance

costs.

4.4 Influencing vehicle manufacturers

Atiyah (1973) mentions the effect on vehicle manu

facturers as well as other companies via insurance as

an aspect when he discusses measures of a more general

character and direction, based both on accident related

costs and insurance industry statistics.

4.5 Influence on various types of traffic be-
haviour

Choice of transport standard

The term transport standard relates generally to a per

son s access to a means of transport; the type of trans

port, how accessible it is etc. In this context the specific

concern is whether the person has access to a car of

his or her own or not. As regards the effects via in

surance in this respect, the review of the literature has

not provided any evidence.

Choice of transport means

In principal one could see that, as in figure 1, insurance

or insurance costs in uence the policy-holder s choice

of transport method, that is to say the choice between

using his own vehicle or public transport in a certain

situation.

Backman and Mikkonen (1984) investigated whether

there was any connection between knowledge ofinsurance

and the choice of transport means one s own vehicle or
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some other means of transport in a specific traffic situa

tion, namely when the roads were slippery after snowfall

in the morning, when it was time to travel to work. They

found there was no such connection. Nor were there any

differences in the scope of insurance between what was

labelled as risk takers and risk-avoiders.

Eriksson (1986), see below for further details, also

included the choice of transport means in his study, but

did not find any support for the theory that better know

ledge of insurance and insurance costs had any effect on

this choice.

Choice of vehicle

In cases in which one differentiates insurance premiums

according to vehicle accident costs one might believe

that this affects the choice of vehicle in purchase.

Pettersson (1982) uses the premium classification of

vehicles as an example when testing the analysis method

he developed. The method is practicable and the analysis

results show that there is scope for in uencing the road

users behaviour in terms of vehicle choice.

Eriksson (1986) studied the effect of insurance on

the choice ofvehicle for youngsters doing their national

service. An experimental group which received infor-

mation about vehicle insurance was compared with a

control group. No statistically reliable effects could be

traced, but the trends of the results may give reason to

maintain a hypothesis regarding such an influence and

test it on other groups. It turned out that part of the test

group which did not own any vehicle but which planned

to buy one chose models which were classed lower from

the premium Viewpoint after they had received the in

formation compared to before.

Fr¢yland (1983) mentions in his review of various

types of decision which may be influenced by the struc

ture of the insurance, Choice of vehicle type and

Choice of brand of vehicle as examples of insurance

conditions but does not offer any support for the theory

that insurance itself or insurance structure would in-

fluence these choices.

Installation of safety equipment

The potential for using insurance to in uence car buyers

and those who already own cars to install a certain type

of safety equipment is mentioned by Froyland (1983)

and in the discussion related by Englund (1987).

Use of one s own vehicle

Atiyah ( 1986) deals with the consideration that if drivers

were forced to bear their own costs in an accident with-

out being able to rely on insurance, some drivers would

be economically affected in such a way that they would

be removed from the traffic system. This would in itself

naturally lead to fewer accidents, says Atiyah, but it is
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undoubtedly so that the cure would be worse than the

disease. The social costs ofthese unspread losses would

almost certainly be greater than the cost of the accidents

saved and for that reason alone the possibility is not

worth serious consideration. Atiyah goes on to say that

it is only desirable to reduce the amount of car driving

via the tool of insurance if the total cost of accidents

cannot in a good and reasonable way be applied to the

groups which can most effectively control their accident

frequency. At present the fact is, as Atiyah points out,

that portions of the accident-related costs are being

applied to those who do not have any accidents while

other portions of the cost are being borne by sickness

insurance and taxpayers. Since these groups cannot

in uence accident frequency there is reason to adopt

measures to ensure that the total costs are instead chan-

nelled via the insurance system.

Eriksson ( 1986) did not find any effects of better know

ledge of insurance and insurance costs among youngsters

doing their national service when it comes to using their

own cars.

Froyland ( 1983) takes up Choice of mileage per

year as a condition but says only that since this cost

increases with the driven distance the insurance premium

will in principle in uence the use of the vehicle in such

a way that the owner will be encouraged to limit it.

In uence on behaviour behind the wheel

The potential for using insurance to in uence behaviour

in traffic has been discussed by several authors. A certain

degree of insight into how some of them regard this

problem is given in the section on bonus malus pre-

viously in this review. There were references to views

from among others Bower (1991), Fuller (1991) and

Hurst (1980).

To return to Bower (1991) who presents himself as

an experimental psychologist without experience from

traffic research one can note that he emphasises the

significance of rewards and punishments being given

immediately after the behaviour which one wants to

in uence and that this should take place consistently. That

is to say there should be no reward for inappropriate

behaviour or punishment for good behaviour. In order

to accomplish adequate rewards and punishments it

must be possible to monitor the drivers behaviour. Ac-

cording to Bower, it is the absence of an appropriate

monitoring system for individual drivers that presents

the major obstacle to implementing more powerful be-

haviour change programs . Bower concludes by of

fering a few examples of how it is already possible to

arrange this kind of automatic follow-upof the individual

drivers behaviour from a purely technical viewpoint and

of how insurance, in particular the insurance premium,

enters the picture.
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Fuller (1991) also takes up the use of sticks and

carrots to modify driver behaviour and starts off by

establishing how difficult it is to specify the type ofroad

behaviour we are interested in. Fuller emphasises the

significance of getting car drivers to learn what he brie y

describes as antecedent behaviour consequences

relationships in traffic and illustrates this with three types

of traps. They consist of what he refers to as the con-

sequences trap , that is to say that a driver displays

unsafe behaviour because this gives positive conse

quences for example in the form of time saving; the

contingency trap where the driver displays unsafe be-

haviour because he has not learned what happens after

what in traffic, and the conditioning trap where the

driver displays unsafe behaviour because the safe alter-

native is no longer used in situations where a dangerous

result has a very low degree of probabilitiy. When it

comes to the role of insurance Fuller does not make any

direct link to this process and what could be done to

avoid each trap but instead applies a more general pers-

pective which has been shown previously in the section

on bonus malus. His review concludes with a con

viction that there is space for an insurance system with

a far better differential ability and a greater degree of

efficiency in terms of being able to discover and punish

dangerous behaviour.

Hale (1991) links with Fuller and establishes that one

needs a model of the driver decisions which one wishes

to influence. He proposes Asmussen s phase model

a structure of various phases from, for example, choice

of vehicle and route, via behaviour during the journey,

for example choice of speed, up to avoidance mano-

euvres, collision speed and ambulance transport as the

initial basis and provides examples of how various fac-

tors in uence such things as choice of speed on a certain

type of road or the use of a seat belt. He uses experiences

of previous studies within the industry to comment on

the role of reward and punishment. Reward is a positive

challenge to learn while punishment tends to function

best as a means of keeping the already converted to the

straight and narrow path. What can be learned from the

motivation program in industry, he says, is that one must

set up clear goals, clarify the behaviour which leads to

rewards and punishments respectively and provide swift

and clear feedback.

Atiyah (1973) deals with the potential of insurance

as regards influence on traffic behaviour in two sections,

specific deterrent and general . The former relates

to cases in which one wishes to prevent various types

of specific behaviour which cause or can be assumed

to cause accidents, whereas the general relates to a more

general approach, for example in the form of special

premiums for young drivers. However, as regards both

these efforts there are factors which play a larger role
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in a deterrent purpose. Atiyah mentions the risk of the

driver and passengers being injured and the risk of police

action and punishment, for example in the form oflosing

one s driving licence.

The in uence of insurance on driver behaviour is

included as a condition which was studied both theore

tically and empirically in the survey conducted in Finland

within the framework ofthe insurance industry s Nordic

project in this area (Backman et al, 1981 and 1984). The

theoretical study relates to a test with the help of the

analysis method which was developed. The analysis

resulted, among other things, in the conclusion that if

traffic insurance is linked to the driver s licence,the

result is a far better set of preconditions for in uencing

behaviour. The empirical study covered such things as

behaviour at traffic lights in relation to bonus levels, to

take one example. The results do not show any trace of

the in uence of insurance in this respect. However, car

drivers say that they believethat insurance relatedcon-

ditions in uence behaviour in traffic in general, even

their own behaviour - a perception which, however,

decreases with increased risk-taking.

The literature sources mentioned so far give the imp-

ression that it is for many reasons difficult but not im

possible to in uence road user behaviour with this type

of action. An additional illustration is provided in the

study and evaluation of the California good driver

incentive program (Harano et a1, 1974). Various groups

of drivers were rewarded by having their driving licence

validity period extended, but this did not have any proven

effect in terms of traffic penalties and a somewhat varied

result in terms of accidents.

The use of safety equipment

Froyland (1983) takes up the issue of the use of safety

equipment in this review of various types of decision

which can in uence the structure of insurance. He feels

that it is possible that a reduced insurance excess or

reduced premium as a result of using safety equipment

on a voluntary basis may be assumed to contribute to

increased use.

The in uence of vehicle maintenance

In the empirical survey which Backman et a1 (1984)

carried out there was a study of the maintenance of the

trial group s vehicles in relation to, among other para-

meters, their behaviour in traffic and their bonus. It tur-

ned out that there were no differences in bonus between

people driving well-maintained and poorly-maintained

vehicles respectively.

Even Froyland (1983) includes vehicle maintenance

in his study of Insurance as a tool in traffic safety en-

hancement . He refers to experiences from a Danish sur

vey which shows that 3 1 1% of passenger cars involved
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in accidents resulting in personal injuries or fatalities

suffered from considerable technical shortcomings. This

and similar results in American, German and Swedish sur

veys do not, however, provide any reliable conclusion re-

garding the accident reduction effect which could be
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achieved through better maintenance of vehicles. He does

establish, however, that the insurance companies can use

lower premiums as a contribution in order to in uence the

scope of maintenance and that it would be well worth in

vestigating the effects of such an approach.
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5 Theoretical frame of reference - background to under-

standing how insurance can influence traffic behaviour

As can be seen from the literature overview, some lec

turers and authors connect on to established knowledge of

learning mechanisms or a model which summarises those

concepts and the relationships between concepts which

they use. It feels natural to proceed in the same way in this

report, that is to say present a theoretical frame of refe-

rence as abackground to an understanding of how insurance

can in uence traffic safety. This frame of reference in-

cludes a description of road-user behaviour in terms of the

ideas, which are now prevalent within this area. Further

more, there is a description of the appearance of the in

dividual road-user s transport situation and the factors,

which in uence it. Both these descriptions include examp-

les of how insurance plays a role.

5.1 Description of road-user behaviour

The role of the road-user has a strategic component,

which encompasses those decisions, and choices, which

the road user makes to create the preconditions for his/

her behaviour in traffic. Examples of strategic decisions

are the choice of home address in relation to other ac-

tivities which he/she wants to or must participate in,

vehicle purchase, decisions which determine whether

or not to engage in a particular transport assignment,

choice of transport means, the time reserved for trans

port, choice of route etc.

The tactical component implies considerations and

decisions during the transport process itself. Examples

of tactical considerations are: choice of speed in various

situations to get to the destination within the time limit

determined in the strategic choice, decisions concerning

overtaking etc.

Finally, the operative component of the road-user s

role consists of physically implementing the tactical

choices, that is to say to handle the vehicle s controls

and read the traffic environment in such a way that

information essential to carrying out the tactical choices

is obtained.

Decisions concerning the insurance protection one

wants as a road user are naturally of a strategic nature.
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As with the issue of other strategic decisions, we can

expect that this decision will have consequences for how

we can implement road user tasks at other levels too.

The way in which the road-user carries out his tasks

is divided into three levels, according to Rasmussen s

theory (Rasmussen, 1986).

Behaviour at a knowledge-based level means that

we test hypotheses with regard to what has to be done

in order to achieve the desired goal. This takes place on

the basis of the goals one has, the preconditions, which

the environment offers, and the knowledge one might have

from similar situations on previous occasions. Behaviour

at the knowledge based level thus has the nature of

conscious problem solving.

Behaviour at the rule-based level means that one uses

previously thoroughly learned action sequences in order

to achieve one s goals, that is to say one registers the

situation and chooses the plan of action which one con

siders most suitable. Behaviour at this level only requires

conscious attention when choosing the pattern of be

haviour.

Skill-based behaviour means well-trained actions

in familiar environments. Such actions are carried out

automatically and instinctively, that is to say without one

even being aware that one has taken a decision to act.

The experience, which we collect over the years,

allows us to tackle increasing varieties of situations, by

choosing from patterns of action ready to use. As times

goes these will include increasingly lengthy behavioural

sequences which can be implemented as coherent,

linked skills without having to make any choices on a

rule based level.

Looking upon relationship between the various tasks

and their control, it is reasonable to regard it as desirable

that the behaviour which road-users demonstrate should

be found in the cells labelledA, E and I in figure 2 below.

This means that strategic tasks are primarily solved at

the knowledge-based level, tactical tasks at the rule-based

level and operative tasks at the skill based level.
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Behaviour control

Knowledge-based Rule-based Skill-based

Strategic level A B C

Task levels Tactical level D E F

Operative level G H |

    

Figure 2 The combination of the three categories of the road-user s tasks and the three levels at

which human beings control their behaviour

5.2 External preconditions, goals and expe-

rience regulate road-user behaviour

Human behaviour always has a purpose. The way in

which one behaves in order to achieve this purpose is

determined by the external preconditions one faces and

the previous experience one has ofthe relevant situations.

5.2.1 Externalpreconditions

The external preconditions of the traffic situation are

largely designed by society, vehicle manufacturers, in-

surance companies etc., in other words factors over

which the road user haslimited in uence. The road user

is able to modify the system within the framework of

these conditions. The road user s transport needs impose

fixed demands, which he tries to satisfy through his

strategic choices. For instance, this may be a matter of

deciding whether he needs a car or not, how large a

vehicle he needs and so on. This individual adaptation

of preconditions and the changes, which lie outside the

road user s sphere of in uence, create new transport

openings, which in turn stimulate new transport assign-

ments.

Norman (1991) draws attention in a human factor

perspective to the fact that the individual shapes the

technical environment he faces so that it suits the task

to be dealt with, that is to say in this case passenger and

freight transport. With this gradual forming process, the

technical environment also contributes to changing the

task itself and the potential for solving new tasks. The

sum total is that we obtain a dynamic process in which

the relationships between the transport system s pre-

conditions and possibilities on the one hand, and the tasks

which the road-user can undertake and the requirement

he imposes on the other, undergo a process of constant

change.

Insurance operates as a factor in this context and in

this process. It is in relation to this that insurance must

be structured if we are to use it to in uence road user

behaviour and thus road safety. Traffic insurance consti-

tutes one precondition which, seen from the perspective
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of the road user, helps to shape the transport system in a

particular way. For instance, it is an essential precondition

for gaining access to the car based system. The premium

contributes to the overall transport cost, which in its turn

in uences the road-user s interest in or possibility to use

a car.

The voluntary insurance is admittedly decided by the

road-user himself, but it nevertheless helps to shape the

transport system. It makes it possible to satisfy the

demands for economic security, which the road-user

may have at the same time as it increases the cost of

vehicle ownership.

5.2.2 The road-user s goals

The road user has two types of goal. One is the trans-

portation, which the road-user wants to carry out. For

each such transport assignment, the road user makes

an assessment relative to alternative transport methods

and in relation to other tasks, which he wants to under-

take within the framework of the available resources.

These assessments cover everything from transportation

which is essential trips to and from work or school,

shopping trips, trips to the hospital, journeys in the line

of work etc. to trips which would be enjoyable to per

form, that is recreational trips. Various types of transports

are assumed to have a different degree of price sensitivity

depending on where on the Essential Recreational con-

tinuum they happen to be.

In order to understand why road-users behave in the

way they do, one must also take account of the other

type ofgoal the road user s quality goal, that is to say

the requirements which the road user places on how the

transport is to take place. We include four requirements

here, accessibility, economy, comfort and safety. Each

road-user evaluates the various requirements differently,

and may also be forced to weight the various require-

ments against each other since they are often mutually

contradictory: a comfortable journey can cost more than

an uncomfortable one, insistence on a shorter travelling

time may imply impaired safety levels etc.
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Road-user's

values

Demands on the

transport system

Road-user's > Transport

values task

Transport

possibilities

Preconditions

over which

the road-user

has no influence

Transport 4 .

system

/

Figure 3 The transport tasks which the road-user tries to implement in the transport system and the demands which

he imposes are determined by the potential which the system offers and the values which the road-user applies as

regards tasks and requirements.

There is reason to assume that the safety requirements

is assessed very high, perhaps even so high that we can

regard it as parameter-setting. This means that if one

feels that there is a risk of being involved in an accident,

one is prepared to sacrifice all the other demands in order

to obtain the type of control over the situation, which

will help prevent or avoid an accident.

One can summarise the potential for in uencing

road-user behaviour for example Via the structure of

the insurance system such that we must bring about

a change whereby the road-user s transport tasks are

changed or the demands imposed on the way these

transport tasks are carried out are changed.

5.2.3 The road-user s experience

Regarded in Rasmussen s terms, all learning starts at the

knowledge-based level, see figure 2. With increased

experience, there is an increased degree of automation

in human behaviour. We create action patterns which

become increasingly comprehensive and complex and

which we apply in a stereotypical manner. This means,

according to the matrix in figure 2, a shift in the road-

user s control of his behaviour from the left to the right.

The fact that we can nonetheless perceive relatively

major variations in routine human behaviour, can be

explained by our ability to create different action patterns

for situations which only display minor differences. For

example, we could perceive that a road user s rules

governing action would differ depending on how much

time he or she has set aside for a particular journey. If

there is little time for the journey, small safety margins

are applied and greater concentration is needed for ac-

tually driving. If there is plenty of time, the driver applies
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greater margins, which in turn requires less concentration.

As already noted, from the safety viewpoint it is

desirable that the operative part of the road-user s task

is controlled as far as possible on the skill based level,

that is to say with a high degree of automation. On the

other hand, it is naturally desirable that as great a pro

portion as possible of the strategic tasks are carried out

at the knowledge-based level, with the wider scope it

offers for taking new considerations into account. The

choice of vehicle insurance is a strategic part of the

road usage task, that is to say a choice, which in uences

the preconditions for the road-user s behaviour as a

road user. However, there is reason to believe that this

choice is seldom made on a knowledge-based level. The

likely explanation is that part of the insurance the traffic

insurance part is compulsory (choosing to get a car

by definition requires such an insurance) and also that

the differences between the terms which the various

companies offer are perceived as so small that there is

felt to be little value in making strategic considerations.

To this should be added the fact that the marketing of

insurance takes place in such a way that the road-user

generally does not understand the terms until an accident

takes place.

What one naturally would prefer is that the road-user,

as part of his/her strategic considerations at the know-

ledge-based level, takes due account of the preconditions

imposed by the insurance on his behaviour as a road-

user when he establishes the rules by which he interacts

in traffic. However, if the road-user has only a limited

awareness of which terms apply (see Eriksson, 1986),

then the potential for such influence is naturally very

limited. One factor, which further contributes to this, is
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that insurance is not personal but linked to the vehicle.

One precondition for insurance to be able to have any

effect on road user behaviour and thus on traffic safety

is that the road users are made fully aware of which

behavioural alternatives are offered by the insurance, so

that they can tailor their behaviour accordingly. It is of

course possible to in uence behaviour on a rule-based

level by rewarding certain patterns of action and puni

shing others. Several references in the literature review

however, make clear that this type of learning requires

that the reward and punishment are applied very close

indeed to the behavioural pattern one is trying to shape.

It is difficult to see how this type of immediacy can be

created if one only uses the insurance premium as the

sole source of reinforcement.

5.3 Which type of traffic behaviour can be
in uenced?

The matrix in figure 2 shows nine different categories

of road user behaviour defined on the basis of task and

control levels. It is primarily at the knowledge-based level

that we can apply the type of in uence, which results

in behavioural changes, that is to say that we create new

action patterns, which are applied on the rule based and

skill based levels. It is also possible that in uence can

be applied at the rule based level in such a way that the

relationship between various previously acquired action

patterns is altered by the actions taken. Compared to that

it is difficult to see how it would be possible to bring

about direct in uence on the skill based behaviour since

it is undertaken automatically, at an instinctive level.

One important question to be dealt with in this context

is whether it is possible to in uence the road-user s risk

taking willingness. It is assumed that the road user in

principle does not accept any risk of being involved in

an accident. He always acts in a way which he percei-

ves gives him full control over the situation. This issue

is dealt with in greater detail in section 6.
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This also means that the safety requirement is re

sistant to external in uence. It should thus be regarded

as fairly insensitive to variations in accident-related costs.

If this were not the case, the expected effect of vehicle

insurance would be impaired safety since insurance

reduces accident costs for the individual.

On the other hand, the road user is sensitive to the

total transport cost. An increase in the price of petrol

prompts him to reduce his total driving. This in turn

reduces the number of accidents, even if it does not

affect safety in terms of the number of accidents per

kilometre driven. In this sense, insurance could have a

safety-related effect, since it contributes to make driving

more expensive. Furthermore, measures increasing the

cost of such road user behaviour, which is assumed to

lead to poorer safety, can also have an effect.

Finally, it is reasonable to assume that measures

promoting better information about the accident risks

linked to various strategic choices, can help persuade

the road-user to choose less risky situations, in particular

if the cost of such choices is marginal. An example is

the use of seat belts. Here, the society succeeded to

accomplish a relatively high usage frequency by use of

information alone. In order to persuade those who were

not convinced by the safety arguments to actually use

their seat belts, the cost of the alternative behaviour was

increased by imposing a law on compulsory seat belt

use.

In conclusion, one can say that measures designed

to in uence road user behaviour should focus on beha-

viour at the knowledge based level. Furthermore, there

is little to be gained from measures, which increase ac-

cident related costs. In principle, we thus discern four

potential paths for in uencing road-user behaviour via

vehicle insurance. These alternatives are dealt with in

greater detail in section 7.
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6 Possibilities of principle for various forms of insurance

to influence road-user behaviour and traffic safety

The basic precondition for insurance to be able to in-

uence the road user s behaviour and thus traffic safety

is that the insurance should offer the road-user an alter-

native mode of action (Pettersson, 1982). The insurance

system must be designed to make it advantageous for the

road-user to behave in a particular way compared with an

insurance featuring an alternative layout.

6.1 The use of insurance

The very fact that we have traffic insurance can be

compared with a hypothetical situation in which we drive

without insurance. The most obvious effect of insu-

rance in such a comparison would be that it would lead

to an impaired traffic safety. Wilde (1988 and 1982)

maintains that for insurance to have any traffic safety

effect, it should reward those who drive in such a way

that they do not get involved in accidents. His approach

is very akin to a bonus-based system, but the consequ-

ences of his approach are that the greatest effect would

be obtained if we completely withdrew insurance. The

costs involved if one causes an accident while uninsured

are probably far greater than the possible bonus losses

one can incur within the framework of the insurance

system.

Wilde s basic idea is that taking a risk has a positive

value over and above the increased accessibility, which

a certain degree ofrisk taking involves. The value of this

risk-taking is balanced against the costs one can expect

if one is actually involved in an accident. With this star-

ting point, he discerns four possible strategies for in-

creasing traffic safety:

- reduce the perceived benefit which is linked to ha

zardous behaviour

- reduce the perceived cost which is linked to careful

behaviour

increase the perceived benefit which is linked to

careful behaviour

increase the perceived cost which is linked to ba-

zardous behaviour

These strategies can be aimed at either of the following

two goals:

a) particularly safe or risky behaviour, for example

using the seat belt or driving too fast

b) result variables, for example getting involved in an

accident or not.
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He sees a significant difference between these two stra-

tegies. In case (a) it is possible for the individual to

compensate for a change in the risk level with other risky

behaviour, but this does not apply for case (b). This

means that Wilde regards it as crucial that measures are

aimed at the very fact that one has been involved in an

accident or not, and that he does not regard it as par-

ticularly meaningful to reward or punish safe or risky

behaviour in cases which do not actually result in an

accident.

One way of describing the road-user s choice of

driving behaviour can be formulated as follows. We

designate the subjective probability of becoming involved

in an accident given a certain driving behaviour, as p.

The benefit one draws from displaying this behaviour

in the form of the accessibility it offers and the positive

excitement involved, is designated U. The cost or ne-

gative effect one can expect in the event of becoming

involved in an accident is designated L. The road user s

choice of driving behaviour cannow be described in

terms of equation (1) below, that is to say the road-user

is assumed to want a driving behaviour which causes

this equation to be fulfilled. Note that U and L represent

subjective benefit and are expressed in the same quantity.

U*(1-p)=L*p (1)

U and L in equation (1) are true values while p and l-p

are the individual s subjective perception of the true acci

dent risk P. Wilde s model presupposes that there is very

good correspondence between p and P. What is typical of

the relation in (1) is that p is very small and L is very great.

Wilde s theory implies that it is in principle impossible

to in uence P, in other words the actual accident risk,

since this is determined by the risk the road-user is willing

to accept and not the other way round. Ifone uses physical

measures to reduce the risk of accidents and injuries, the

road-user will simply alter his behaviour to maintain the

relationship in equation (1). Wilde suggests instead that

we should concentrate on the relationship between U and

L, that is to say increase the cost of causing an accident

or increase the gain which accrues from not causing

accidents, which in turn forces the road user to change p

in order to maintain the equality in equation (1). The actual

accident risk P would thus also change.

One critical point in Wilde s theory is that the road

user must have a relastic appreciation of the actual ac-

cident risk. It is difficult to understand how this could be
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possible. It is also essential for this appreciation of the

accident risk to be exceptionally precise since the

extremely marginal change of L in equation (1) which

the cost of insurance represents or the even smaller

cost which a bonus loss would involve would require

a very small change in the already previously small p

value. Wilde s theory can also be criticised on empirical

grounds (see for example Kunreuther, 1985).

One might also question whether road-users take any

account at all of accident risks other than at a strategic

level. It appears more reasonable to regard the situation

such, that road-users perceive the existence of a risk of

being involved in an accident if they become involved

in traffic, but that they can control this risk by selecting

suitable safety margins and implementing them so that

they feel they are in full control over the situation. What

is regarded objectively as a variation of a risk could from

the road user s perspective be regarded simply as a

matter of the size of the safety margins he chooses and

may instead be expressed as a perceived variation ofthe

attentiveness requirement or comfort parameter rather

than as a perceived variation in the accident risk

(Englund, 1988). This means that if insurance is to have

any effect on traffic behaviour, then motives other than

safety considerations will play a key role.

Demanding a mandatory traffic and vehicle insurance

is assumed to have a positive effect on traffic safety in

the sense that it increases the expenses of travels by car.

This is supposed to contribute to reduce the volume of

traffic and by that the accidents since they roughly can

be looked upon as proportional to the amount of traffic.

It has been shown that e. g. increases of the petrol price

have positive effects in consequence of decreasing dri-

ving. The insurance presumably has the effect that it

together with other costs associated with possession of

a car make a good many people especially younger

refrain from buying a car. If the insurance was made a

variable part of the total vehicle cost and was linked to

the individual instead of the vehicle the effect on the

amount oftraffic would presumably be even greater, see

section 7.

6.2 Insurance excess and bonus

The bonus system can be regarded as a complicated

means of obtaining an insurance excess. From the

psychological viewpoint, there is no reason to expect

these two approaches to have different effects on be-

haviour. A loss ofbonus can be regarded as an insurance

excess spread over the duration of the time which passes

until the policy holder once again returns to the same

bonus class as when the accident occurred. Insurance

excess and bonus undoubtedly create an alternative

action scenario in the sense that they increase the cost

of behaving in ways which cause accidents to occur.
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In accordance with the above reasoning under the

heading 6.1 The use of insurance we nonetheless re-

gard it as less likely that behaviour as a road-user would

be in uenced since that cost can be regarded as ext

remely marginal in relation to the expected damage

related costs in the form of personal injuries.

The insurance excess and bonus system do, how-

ever, in uence the reporting of accidents. In other

words, the higher the excesses or bonus losses, the less

keen people are to report accidents/damages to the in-

surance companies and police. It is important to bear

this in mind since one might otherwise easily be led to

draw inaccurate conclusions from changes in the official

accident statistics or the insurance company accident

statistics in conjunction with possible changes in the

bonus system and insurance excess system.

6.3 Annual mileage differentiation

The insurance premium increases with increased mile-

age. In principle, this could have a traffic-safety effect

by contributing to reduced driving. However, this effect

- if indeed it exists at all can be assumed to be of

marginal significance. One buys insurance coverage for

a given annual mileage, so there is no reason to be rest-

rictive in one s driving after having paid the premium as

long as one does not exceed the annual mileage limit.

Furthermore, the mileage is only checked if the policy

holder is involved in an accident. If a lower annual mile-

age category was paid for, the policy holder has to pay

an additional fee to cover the difference. As long as one

is not involved in an accident, nothing will happen even

if one pays for less than the mileage actually covered.

There is thus reason to suspect that many cars are insured

in too low a mileage category. One additional contri-

butory reason why the insurance system s mileage-

dependency is assumed to be of marginal significance

is the fact that the incremental cost of increased mileage

is set on a diminishing scale, that is to say the additional

cost per kilometre decreases considerably as the total

mileage rises. From the insurance company s viewpoint,

this is well motivated since the risk of accidents per

kilometre is far lower for drivers covering long distances

than for those who only drive shortdistances. However,

it can hardly be said to reduce the amount of traffic on

the roads.

6.4 Vehicle classification

The fact that insurance premiums vary withthe type of

vehicle being insured might have a positive effect on

traffic safety. Premium differentiation is soundly an-

chored from the insurance viewpoint, since it depends

on a variation in accident-related costs between different

vehicle types. In cases in which new vehicle models

come onto the market, the classification may be some-
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what unclear but this is corrected as soon as sufficient

accident related data is collected. The problem is that

accident-related costs vary for several reasons. They

vary, for instance, owing to repair costs, the risk of

personal injury, the accident-tendency of the type of

driver who is drawn to this particular type of vehicle,

and the type of journey for which the vehicle is used.

As a result, vehicle classification is not solely or per-

haps not even primarily a re ection of the vehicle

design s in-built safety. However, this innate safety plays

a vital role in classification and thus also for the insurance

cost, so that a vehicle with a safe design has a lower

insurance cost than a vehicle which is similar on all other

points but offers a lower level of safety. One precon

dition for this differentiation to shape vehicle choice

towards safer vehicles, however, is that the vehicle buyer

is aware of this aspect, and that he weighs in the cost

of insurance as one of the parameters when choosing

the vehicle in the first place. There is reason to believe

that the high cost of motorcycle insurance has had a

certain safety enhancing effect in this way.

When buying a vehicle, we are naturally not guided

solely by the need to minimise costs. We also want a

good vehicle. A parameter which many people are as-

sumed to attach considerable importance to is the ve-

hicle s safety. As a result, the safety-related information

which forms the basis for part of the premium dif-

ferentiation between different vehicle types could be
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exploited by the vehicle buyer. Once again, the buyer

needs to have a good idea of how this premium dif-

ferentiation works between different vehicles and which

factors affect it. It is probably rather unlikely that a car

buyer begins by investigating the insurance market and

then lets his findings here dictate his final choice of

vehicle. Eriksson (1986) carried out a test in which he

studied whether information about the insurance struc-

ture in uenced conscripts strategic traffic behaviour in

vehicle and transport selection. Even though there were

tendencies which pointed in the expected direction, it is

doubtful whether they allowed themselves to be in-

uenced by this information. One of the reasons for the

lack of any effect may possibly be that the information

provision efforts were rather moderate a one hour

presentation and some printed material. The information

was deliberately kept at this low-key level so as to cor-

respond to a realistic level as if this method were used

in full scale.

6.5 Insurance premium differentiation depen-
ding on home address

The fact that insurance premiums vary withwhere in

the country one lives, for example as a result of varia

tions in theft risk, does not really create scope for any

alternative actions which can contribute to increased

traffic safety.
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7 Which possible changes in the insurance system could

give results in terms of traffic safety?

According to the View put forward in this report, the

structure of the insurance system can in uence both the

economic preconditions for the road-user s behaviour

in traffic, and his knowledge about risk occurrence in

traffic. As mentioned previously, this leads to four pos

sible ways of using insurance to in uence traffic be-

haviour, and thus obtain an effect on traffic safety:

1. The transport cost can be in uenced via the in-

surance premium so that the amount of traffic is

reduced and thus also the number of accidents.

2. Insurance premium differentiation can help guide

traffic towards safer transport means and transport

patterns. There is also the likelihood of a redistri-

bution of traffic from high-risk groups to low-risk

groups.

3. Premium differentiation can help guide drivers to

safer behaviour on the roads.

4. Premium differentiation can increase road-users

knowledge about accident risks and thus offer a more

accurate basis for their strategic choices.

In the continued reasoning, it is also assumed in ac-

cordance with what was outlined in section 5 above, that

the road user s desire to avoid accidents is so strong

that he does not accept any accident risk but instead

expects to be able to maintain full control over safety

through suitable selection of safety margins. The con-

sequence of this is that we do not discern any potential

for in uencing safety through punitive financial mea-

sures in the event of an accident, for example through

insurance excesses or bonus losses. Note that this does

not contradict the potential for using insurance premium

differentiation to provide information about risk distri-

bution in the system, and thus in uencing the road-user s

knowledge about safety margin requirements.

In general, one can expect greater effects from both

the existence of insurance as such and the possible

differentiation one chooses to apply, if a greater pro-

portion of the actual accident-related cost is extracted

via the insurance premium.

7.1 The potential for using insurance to reduce

the amount of motorised traffic and thus
accidents

Under conditions, which are identical in all other res-

pects, the number of accidents can be regarded as di-

rectly proportional to the amount of motorised traffic.

Reducing the number of vehicles on the roads is thus a
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powerful traffic-safety measure, but it is naturally im

portant to bear in mind at the same time that traffic is

only a re ection of both commercial and recreational

travel. If we are to use reduced motorised traffic as a

traffic-safety measure, we should strive to retain com

mercial transportation and reduce all traffic, which can

be regarded as non-essential. The crucial point in this

context is that the cost of insurance can be changed

from its current position of being a fixed part of the

vehicle cost, to becoming a uctuating part, which de-

pends on just how much the vehicle is used.

There is every reason to assume that insurance al-

ready today contributes to traffic safety limiting mo-

torised traffic by affecting transport costs. The initial

traffic limiting effect of insurance costs should be that

they in uence the road user ability to finance a vehicle

in the first place. However, for those who have chosen

to buy a vehicle, the amount it is used will probably be

in uenced to a very small extent since the incremental

cost of adding one or more annual-mileage classes to

the premium is marginal in relation to the total transport

cost

The requirements, which the road user places on the

ability to move around, are determined largely by such

strategic choices as home address in relation to work

place, schools, shops etc. Such basic strategic choices

impose a number ofnon-negotiable demands on transport

possibilities. One such demand may be to have access

to a car. This means that if the insurance cost is to in-

uence car ownership, then this cost has to compete

with values, which are very important to the driver. If

one takes the decision to buy a car, insurance in its

current structure in reality can be regarded as part of

the fixed cost of car ownership, that is to say effective

insurance costs will be lower the more mileage one

covers.

If, instead, the insurance cost could be made into a

part of the uctuating cost, the road-user s choices

expand considerably. It would be cheaper to own a car,

but the cost of using it would increase. In other words,

if one was in the position of being dependent on having

access to a car, one could choose to carry out essential

transportation but avoid all non-essential trips if one

considers such trips as too expensive.

With modern technology, it is already perfectly fea-

sible to structure the insurance premium as a uctua-

ting part of the transport cost. We will probably soon

be using so-called smart-card systems for road tolls and

parking fees. This type of smart card generally goes
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under the name of electronic purse . Within the frame-

work of such a solution, it is also possible to impose an

insurance premium, which is directly linked to the mile

age Covered. Another alternative is to transfer part or all

of the insurance cost to the uctuating part ofthe vehicle

cost by imposing the premium as part of the price of

petrol at the pump.

Finally, it should be pointed out that it is not possible

to be entirely sure of the net effect on the amount traffic

and thus traffic safety of such a reform since it may

actually result in more people buying cars. This in turn

would mean that what we have instead is a redistribution

of traffic intensity to cover more road users, rather than

an actual reduction.

7.2 The possibility of using insurance premium

differentiation to redistribute traffic in favour
of safer vehicles, safer driving conditions and
safer road-user groups

Transferring the insurance premium to the uctuating

part of vehicle cost is in effect a refinement ofthe annual-

mileage differentiation system, which can be expected

to in uence the amount of traffic on the roads. However,

all traffic is not equally dangerous. It is more dangerous

to drive in the dark than in daylight, certain vehicles offer

better passenger protection than others, inexperienced

drivers run a greater risk of being involved in an accident

than experienced drivers, and so on. In this context, we

are discussing the possibility of using insurance to re-

distribute traffic from less safe to safer conditions.

A vehicle classi cation system offers a very limited

potential for persuading road-users to buy safer vehicles

if we assume that all premium differentiation shall be

motivated by actual accident-related costs. This is be-

cause accident costs for a specific vehicle type depend

on many factors over and above the vehicle s safety

standard, see section 6. The potential for using insurance

to in uence vehicle purchase toward safer vehicles

could possibly be improved if vehicle classification de-

pended solely on the vehicle s safety standard. It is worth

pointing out that if insurance is made part of the uctua-

ting cost ofvehicle operation, it would probably put pres-

sure on vehicle manufacturers to try and limit insurance

costs in the same way as their current efforts to reduce

fuel consumption, since a low overall operating cost is

a good sales argument.

The accident risk varies considerably between dif-

ferent groups of individuals. Differentiation of the in

surance premium with regard to the accident risk, which

is linked to a particular group of drivers could have a

positive traffic-safety effect. This could help redistribute

some ofthe traffic from groups more prone to accidents

to those less prone to accidents. This type ofdiffe

rentiation would also be in full agreement with the prin
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ciple that the premium should be linked to actual accident

risks. However, it would require that the insurance sys

tem be changed so that it is linked to the person rather

than to the car, as is the situation at present.

Smart card technology is currently undergoing inten

sive development where the relatively large computer

power which is built into modern vehicles can be used

in order to let the electronic card also functions as a type

of driver s licence the card is used to start the car,

and so on. By linking insurance payment to a card of

this sort, one could not only control the total amount of

driving, but also vary the premium depending on when,

in which vehicle and by whom the transport assignment

is being carried out.

7.3 The potential for using insurance premium

differentiation to guide road-users towards
safer behaviour

One question which is arising in the context of using

insurance to in uence road-user behaviour, is whether

the premium can be used to teach people to drive more

safely by rewarding safe behaviour and punishing dange

rous behaviour,see section 4. When we talk about re-

wards and punishments in learning contexts, we talk

about learning to act in a particular way or avoid acting

in a particular way because the result of this behaviour

is linked with a reward or punishment. What we are

talking about here is a form of unre ecting learning where

the central factor for learning to take place is that the

reward or punishment occurs with the greatest possible

immediacy following the targeted behaviour. This type

of very prompt reward or punishment is difficult to ac-

complish with the use of insurance premiums. However,

behaviour can be in uenced in a more conscious or

planned manner, i.e. one can give the individual infor-

mation about which reward gain or punishment

cost is linked to a given behaviour via the insurance

premium. For instance, it may be possible to introduce

a system whereby the premium is raised if the driver is

apprehended for some type oftraffic-related offence.

In such a case, the driver knows exactly what it is going

to cost him if he breaks the law, and can then decide

whether the cost increment is worth the benefit he feels

he may have from committing the traffic offence.

The insurance system already applies a punitive app-

roach in the form of the bonus and insurance excess

system. However, we feel, just like the researchers who

are referred to in the overview ofthe literature, that there

is little reason to expect that insurance induced punish

ment as a result of accidents will offer any positive

traffic safety effects, since this punishment is extremely

marginal in relation to the total consequences to be ex-

pected from an accident.
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However, it is entirely reasonable to expect traffic-safety

effects by making the insurance premium dependent on

whether the driver displays those special behavioural

patterns, which can be expected to lead to accidents.

This means that the road-user would not be persuaded

to avoid such behaviour primarily in order to reduce the

accident risk, but instead mainly so as to minimise his

insurance costs. In order to bring about such an effect,

it is naturally important that there is a link between the

punished behaviour and the accident risk, which is not

always very obvious. Furthermore, it is necessary for

the probability of discovery if one displays the undesired

behaviour to be reasonably high and for the insurance

premium to be linked to the individual driver.

In this context too, a smart-card solution may be of

interest. In principle, it might be possible to differentiate

the premium with regard to the speed of travel, how

severely one accelerates and brakes etc.

7.4 The potential for using insurance premium

differentiation to increase road-user know-
ledge about accident risks so that they can
make safer strategic choices

If we assume that the safety motive is one of the strongest

motives in uencing road-user behaviour, there is reason
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to assume that the road user will be willing to utilise all

the available information on how to improve his safety. This

naturally presupposes that he perceives the information he

receives as reliable and credible.

In the arguments put forward so far, it has been

assumed that premium differentiation is motivated on the

basis of the distribution of accident-related costs. If we

could consider differentiation, which is instead based on

the accident risk and/or injury risk, we would get a sys

tem, which gave the road user a clearer signal. It would

be a system, which directly re ected the risk of being

involved in an accident or being injured, and it would

not be confused by parameters such as variations in

repair costs. One could even consider a differentiation,

which caricatured the accident and injury distribution

such that vehicles, traffic situations or persons which

one wanted to remove from the traffic system were

subjected to a higher premium than was actually moti

vated according to accident and injury distribution. This

could naturally bring about far tighter control in favour

of safer traffic. However, the legal and social viability

of such a form of differentiation is questionable.
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8 Conclusions

In the hope that the reader will take the time to read this

report in its entirety, the authors have striven towards a

brief, concise presentation of the case. As such, this

report provides a summary of

0 what the literature says on this subject,

0 a theoretical frame of reference as a background to

an understanding of how insurance can in uence

traffic safety,

0 possibilities of principle for the current insurance

system to in uence road-user behaviour and traffic

safety, and

0 possible changes to vehicle insurance which could

have an effect on traffic safety.

If we nevertheless try to present conclusions of some

sort, some of them could be formulated as follows if

we only take account of traffic-safety aspects.

Insurance linked to the individual and not as at present
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to the vehicle would offer hitherto untried possibilities

for in uencing traffic safety.

Insurance costs as a uctuating part of the total

vehicle cost in terms of cost per kilometre driven, for

example, possibly also differentiated according to va-

rious traffic-related risks, would give the individual

additional choices and would grant society a possible gain

in traffic safety.

Differentiation ofthe insurance premium with regard

to accident risks and personal injury costs instead of as

at present for the total accident related costmight

prompt the purchase of safer vehicles.

Differentiation of the insurance premium depending

on whether the driver displays a safe behaviour or not,

would increase the possibility of in uencing actual be

haviour in traffic and traffic safety.

Continued development in the field of insurance and

traffic safety is extremely dependent on further know

ledge acquisition, both theoretical and empirical.
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