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Regarding criticism about evaluations of Daytime Running Lights

(DRL), based on Finnish and Swedish accident statistics, repor-

ted by the Swedish Road and Traffic Research Institute (VTI).

Background

 

During the last years some opponents against mandatory use of

Daytime Running Lights (DRL) have used the accident statistics

presented in two reports, published by the VTI, in which effects

of DRL on accidents have been analysed and evaluated.

These opponents have, by sending letters to authorities and or-

ganisations in different countries, argued that these statistics

do not show any effects at all or that the effects are artefacts

and thus depending on irrelevant factors. It is worth noting

that none of these conclude that DRL impair traffic safety.

Furthermore, the arguments in these letters are not new to us.

Most of them.are also discussed in the reports. The reason for

this is that our analysis of data has been carried out to test

possible interpretations based on reasonable assumptions.

It is quite evident that a strict causal relationship between

change of traffic safety over time and the introduction of the

mandatory DRL law has not been established in these reports. The

reason is that causal relationships can never be established by

the use of statistical, descriptive, accident data only.

On the other hand the effects of DRL on a number of indirect

safety measures have also been investigated in Sweden as well as

in the USA. Most of the different indirect safety measures,

which have been studied, show positive effects related to the

use of DRL. For a short review of these studies see VTI-report

333A, 1988.



Our two statistical evaluations of DRL should be regarded as the

best estimates of the effect. These estbmates are based on

reasonable assumptions, knowledge of changes in traffic and

tests of alternative explanations.

The Swedish study has also been criticised for showing no over-

-all significant differences. But tests of significance on dif-

ferences in statistical descriptive data have a rather limited

value. The reason is that the statistical data are influenced

not only by the use of DRL but by a great many factors in traf-

fic without experimental control.

We are the first ones to admit that our evaluations could have

been carried out in a better way. As in many before and after

accident studies the evaluation started to late and after in-

troduction of the safety measure. So, information about thebe-

fore-period is limited.

Another important remark is that a majority of drivers used DRL

before the mandatory law. Thus generalisations from these evalu-

ations cannot be made to estimate the total effect when the use

of DRL has been changed from 0 to 100 per cent. It should be

mentioned here, that the law was introduced more in order to en-

courage and confirm the desired use of DRL than due to an ex-

pectation of a decrease in the number of daytime accidents.

However, before the mandatory DRL law was introduced in Sweden

(1977) the Swedish Ministry of Transport ordered an evaluation

of the experiences of DRL in Finland. The analysis carried out

showed very positive and congruent results. The Finnish experi-

ences were made during the winter period and outside built-up

areas. This fact made it possible to use summer periods as con-

trols.

Contrary to the mandatory DRL law in Finland the Swedish law was

(is) general, valid during winter as well as summer, inside as

well as outside built-up areas. The analysis of Swedish accident

data and other valid information were more sophisticated by al-



ternative models of evaluation but based on the same general

method as the Finnish study. The estimated effect based on the

Swedish accident statistics was not as large as that of the Fin-

nish one but the trends in the results were in very good agree-

ment.

Our conclusions and judgements in the two reports were made in

relation to valid traffic safety conditions in the two countries

during the periods of interest. As examples, the following con-

ditions can be mentioned: development of traffic, introduction

of other measures and change of traffic behaviour. Naturally,

the opponents have very limited information about these condi-

tions.

Finally, the opponents have, without scientific grounds, more or

less accused us of having made biased conclusions about the most

probable effects of DRL. This charge is absurd. Our main purpose

as an independent national research institute is to be unbiased,

to keep a high scientific standard and credibility.

We regret that the evaluations of DRL made in the Nordic coun-

tries, through the opponents, have caused troubles for decis-

ion-makers in different countries. Experiences in general and

evaluations in later Swedish investigations have strengthened

the conclusions in these reports.

It should be mentioned here that recent trend analysis of acci-

dent frequencies over years show a remarkable jump in 1977 to

lower levels especially for unprotected road users. We cannot

find any but one probable explanation for this break of the

trend: DRL.

Another effect of our experiences is that all arguments against

DRL in Sweden as well as in Finland have disappeared from the

debate since several years.



Answer on statistical questions

 

In the paper - DAYTIME RUNNING LIGHTS - WHAT NEXT?

October 1988 by Michael Perel, there are two statements which are

important to discuss concerning evalution of DRL.

1. In the Swedish investigation the proportion of multiple acci-

dents in daylight is not lower after the law under any season.

This statement seems to be the main reason for the conclusions

made by Perel and others.

Perel has chosen two other ratios instead of the ratio,

MD/SD
MN/SN

 

used in the Swedish study

 

namely:

MD and MD + SD
MD+MN+SD+SN MN+SN

MD = number of multiple accidents in daylight (D = Day)

MN = number of multiple accidents in darkness (N = Night)

SD = number of single accidents in daylight

SN number of single accidents in darkness.

This means that he has examined the proportion of multiple acci-

dents in relation to all accidents and the relation between day-

light and "darkness" accidents independent of accident types.

One of his arguments to use these ratios is that single accidents

can be influenced by the use of DRL. This argument is not valid

due to the definition of a single accident in Sweden, which de-

~fine a single accident as an accident without the direct or indi-

rect involvement of other vehicles or road users in the accident

situation.

Perels first ratio above does not change between before and after

the law and the second ratio is increasing.



A third more valid ratio is of course that between MD and MN

(MD/MN). This ratio is also increasing (+ 2 %).

Before; légéé = 2.67 and After; lélgl - 2,73; (+ 2 %)'

5976 5404

We should then also compare the relation between SD and SN

(SD/SN) This relation is increasing with 15 %

Before; él§2_ = 1,27 and After; 4llg - 1,45; (+ 14 %)

3305 2834

It is obvious that the number of single vehicle accidents during

daylight have increased in relation to the single accidents

during nighttime (darkness) with 14 % compared to 2 % for multi-

ple accidents.

Under the assumptions that the development of single accidents is

an estimation of changes in the risk situation in traffic due to

all other factors and not effected by DRL the effect of DRL

is - 11.3 %.



In figur l the background for the analysis of swedish data is
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Figur l: The model behind the evaluation of the DRL-laws in
Sweden and Finland.

The black area, multiple accidents in Rural/Winter conditions,

refer to the Finnish law and the black and shadowed area to the

Swedish law, which have no exceptions.



The assumption in the Swedish investigation is that only acci-

dents in the shadowed and black area will be influenced by DRL.

This means that on one hand single accidents are not effected and

on the other that accidents in darkness will not be effected.

The ratio used to evaluate the effects on accidents was

MD/SD
MN;SN

The background for this ratio is obvious from the figure. As the

results from the Finnish law was taken into account when evalua-

ting the Swedish law it was essential to make it possible to com-

pare the results from Rural/Winter conditions.

In the swedish investigation MD is first compared to SD, i.e.

(MD/SD)'

Before; lggég - 3.81 After;. l lgl - 3.58; (- 6 %)

4189 4112

and MN compared to SN, i.e. (MN/SN)

Before; iglé - 1.81 After; £393 - 1.91 (+ 6%)

3305 2834

which is the same as above and give the same result - 11.3 %

In the last case the comparison is described as a comparison

between the daylight and darkness accident situation, which means

that the darkness situation is an estimate of the change due to

all other factors and not effected by DRL.

The above is an attempt to describe firstly that the ratios used,

simultanously control for accident type and light conditions and

secondly that the multivariate approach more or less contain

Perel s analysis, if we regard the use of single accidents

together with multiple accidents as invalid.

The non-significant results from the statistical method used are

mostly a consequence of the limited number of accidents due to



the objectives to evaluate the four cells rural/urban and win-

ter/summer conditions. The result that gives the same sign of

the effect in the four cells has a probability of one case of 16.

If in addition we accept that the four cells are independent this

result will only occur in one case of 100.

The subdivision of multiple accidents into accident types, 20

cells, results in reductions in 16 cells (4 of them significant)

and an increase in 4 cells (3 of them in non built up areas in

summer).

Copies of page 28 and 29 from the swedish report are added.

2. Ambient light levels in US compared with the Nordic countries.

If arguments concerning the ambient light conditions should be

taken into consideration it can be of some value to realize that

DRL s were voluntary used in Finland and Sweden before the law in

those light conditions not common in US. The law covers therefore

the normal US daylight conditions. The above means that the

effects of the law can be regarded as valid for US conditions and

also effective.

Even if the above is more or less a reaction to all statements

concerning ambient light conditions it s to our opinion as

realistic as other statements.



Conclusion

 

As has been shown above the interpretation of the accident data

can be performed in different ways. In the analysis of the

Swedish data the hypothesis (models) were choosen in beforehand

and the accident data was structured according to these hypothe-

sis. The origin for the hypothesis was the Finnish study.

Of course it is possible to change the analysis and test other

hypothesis when the results are known. This use of data will

however not change the results, only the interpretation of the

accident data. Therefore it is essential to separate the results

of the tests from the interpretation of accident data - not

always done by the "opponents".

The best and only way to increase the knowledge in a proper way

is to perform new investigations in other countries.
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Accident types '

 

In the previous analyses the population was divided into disjoint subsets.

When we turn to subdivision according to type of multiple accidents, it

should be observed that all types are compared to the same set of single

accidents. Therefore, the different accident-type estimations are depen-

dent.

Accidents are classifed according to primary conflict. The following

types are considered:

a opposing conflict between motor vehicles from opposing directions.

0 crossing conflict between motor vehicles from crossing directions.

a coincident conflict between motor vehicles from coincident direc-

tions. 1

a cycle - -conflict between motor vehicle and bicycle or moped.

o pedestrian - conflict between motor vehicle and bicycle or m0ped.

The total sum of estimated effects in this analysis (-13 %) differs from

the total sum in the previos subdivision. This is a consequense of the non-

linear model.

Table 11 Percentual effects by accident type.

SUMMER WINTER SUM
non non

built-up built-up built-up built-up

Opposing - 13 - 8 - 8 - 11* - 1o
Crossing - 12 + 25 - 13 - 15 9

Coincident - 2 + 4 + 6 - 16 - 2

Cyclists - 25* - 19 - 10 - 18 - 21
Pedestrians - 27* + 7 -. 7* - 9 - 17

SUM l9 - 3 - 8 - 13 - 13

*) Significant on the S % level.

The corresponding effects in absolute figures are given in the next table.

VTI REPORT 208A

Appendix.



Table 12

years.

SUMMER

non

built-up built-up

Opposing - 84 - 66

Crossing - 199 + 90,

Coincident - 14 + 30

Cyclists - 864 - 153

Pedestrians - 363 + 11

SUM ~1524 - 88
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Estimated absolute effects, number of accidents per two

WINTER SUM

non

built up built-up

- 37 - 117 - 304

- 153 - 51 - 313

+ 27 - 93 - 50

- 90 - 32 1139

- 6 2 - 10 - 424

- 315 - 303 -2230

If running lights have any effect,greatest effect is expected for accidents

with Opposing directions and smallest (no decrease or increase) for

coincident directions. The effect on accidents with crossing directions can

be expected to be somewhere in between. Accidents with cyclists and

pedestrians can also be expected to decrease with the use of running

lights.

The pattern in tables 11 and 12 support this expectation:

I Opposing direction accidents show a 10 % decrease.

I Crossing direction accidents decrease 9 % with some variation.

I Coincident direction aeoidents decrease 2 %.

I Accidents with mopeds and cycles involved decrease 21 %. This is
the greatest reduction and most of it is due to the decrease in built-
Up areas, summer.

I Accidents with pedestrians decrease 17 %, also in this case a major
contribution comes from built-up areas in summer (-27 96).

Since the pattern of effects agrees with expectations the results support

the hypothesis that the decrease is connected with the increased use of

running lights.

VTI REPORT 208A




