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ABSTRACT

As of the Ist of July 1990, the legal BAC-limit in Sweden was lowered from 0.05% to
0.02%. To assess the’ impact of this reform, an intervention ARIMA-analysis was performed
on traffic accidénts data. Three categories of acc:dcms were analysed: (1) fatal accldents (ii)
single-vehicle accidents, and (iii) ‘all traff' ic accidents. According to the findings the
infervention was followed by a signifi canl decrease in the number of trafﬂc accidents. For all
traffic. acmdents the reduction was about 7 per cent, for single-vehicle : acc:dents, 11 per cent,
and for fatal accufonts. 10 per cent. Although the outcome accords w1th prevxous experience

and -some other data thal suggest a general downward shift in BAC level, it cannot be

* precluded that the esumatcd intervention effect is confounded by other faclors “The resulls_

should therefore be mterpr«:ted with cauuon The irtervention models mcluded proxies for

mileage and per capita alechol consumpllon as controls,

* INTRODUCTION

The present study aims at evaluating the 1mpac1 on trafflc safety of the lowermg of the
Swedish legal BAC-limit from 0.05 to 0.02%.

Most evaluations of changes in per se limit are based on US experiences in several States, of
lowering the legal limit from 0.1 to 0.08%. The overall conclusion from thcse studles is that
reforms, of this kind, reduce the number of alcoho! related accidents (ngson. Hecren &
Winter, 1996). The Swedish reform is different in that the lowering of the limit was done
from an already low level, which cast some doubt as to whether the road safety potential was
already exhausted, However, two circumstances speak in favour of a possnble effect: a large
number of studies indicate that also low BAC’s impair driving pcrformance (for reviews, see
Moskowitz et al, _{1985), and Kruger (1993)); the lowering of the BAC-hmn may have a
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general effect, reducing also the incidence of drunken driving above the ofiginal levey

L

(Brooks & Zaal, 1993; Hingson e'tlal;. 1996), ;

The reform in 1990 was analysed previously by Ross & Klette (1995). They fou-nd a —

significant reduction in the number of day-time but not in night-time fatal accidents_. |

B

Impact assessment and ARIMA analysis s

An approach which is increasingly used to assess thie impact of the present kind of reforms is A

mterrupted time series analysis”. The approach is based on.the technique for time series .’ A

analyszs thal has been developed by Box & Jenkins (1976), often referred to as ARIMA- P

maidels, ancra]ly, it is not possible to ob_tam long time series of any reliable direct measure . T

. of drunken driving, such as representaﬁve road side tests, Therefore some proxy is often used . i
as criterion (o.utput series), e.g. the number of single-vehicle accidents or some other " category

of accndents which is known to be stronigly alcohol-refated. In the present sludy, mlleage and § T

' alcohol consumpuon are included as natural control variables. i c

. | _ L p

~ DATA AND METHOD . _ L

m

Monthly data on the number of police reported road traffic accidents involving personal 1 I

injury in the following categories: (i) fatal accidents, (ii) single-vehicle accidents, and (ili) all ! , 1

traffic accidents, were used as outcome variables. ' . ' pv

ar

The post-intervention period was July I9790.1hrough June 1996, and the pre-intervention § thy

period July 1987 through June 1990. The indicator of alcahol consumption is the total volume § ef

of sold alcohol (F)0%, litres in millions). The proxy for mileage is de]iveries.of motor petrol R

(litres in IQO')'; peak values are observed for the summer half.
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Tahle 1
repotted traffic accidents with personal Injury, alechol consumption (100%, litres in

millions), and deliveries of motor petrol (lltres in 160"}, Sweden 8707-9006, and 900‘7- :

9306.
8507 - 9006 9007 - 9306
Indicator . Mean SD ‘Mean SD
Falal accidents 63.00 14.58 55.42 12.55 E
Single-vehicle acc.  366.83 62.63 312.61 ) 50.84 o
All accidents 1456.33 22064 131542 215.75
Alcohol . 285 53 . 2.68 A8
Petrol 4.78 . .54 4,77 51

Table 1 shows that the mean of the alcohol consumption series was somewhat lower during

the post-intervention period, while the difference in petrol deliveries is negligible.

Time series analysis is associated with a number- of complications which, if not duly
Loq\.nderud can create strongly misleading results. The strategy of analysis that w1ll be
pursued can be described as follows. In the first step the effects of the control variables

(alcohol consumption and mileage) on each outcome variable are estimated through ARIMA-

“modellibg. This analysis is performed on data prior to the intervention (January 1985 through

June 1990). On the basis of the estimates the outcome series for the entire study period (July

1987 through June 1996), are adjusted so that they reflect the variation in traffic accidents

purged of the effects of alcohol consumption and mileage. In the next step the adjusted series
are used for estimating the intervention effect. The rationale of this approach is to minimise
the risk of obtaining an estimate of the intervention effect which is contaminated by the

effects of the control variables.
RESULTS

Effects of alcohol consumption and mileage

As already mentioned, the first step of the analysts involves !he estimation of the effects of
the contro} variables. Since alcohol intake increases the risk of traffic accident, and an
increased per capua consumption reflects an increase in the numbet of drinking occasions, we
should expect that an increase in.lhe over-all consumption, other things equal, results in an

increase in the number of traffic accidents.

-89-

: Mean and standard deviation by month for various categories of j)olice-




For fatal accidents and single-vehicle accidents none of the effect estimates (not shown) wery

statistically significaht irt the models based on differenced data.

,lniervenllon‘effgcts ‘

The iptervenlion effect is estimated on the adjuste'd series for traffic aécidenls: i.e., first, 4
estimated iméact of the control variables (al_cohol consumption and mileage) was remove
_hext the following model was estimated: LnAdjAce, = ,BD9007, +N,

where AdjAce is the adjusted accident series and D9007 is a dummy variable which represen
the intervention. The dummy takes the value @ before the intervention, and 1 after (i.e. a
June 1990). All data were scason'ally differenced. The estimated percehlage chaﬂge fo]loﬁ]ﬁ
the intervention is obtained from (he expression: (e"™-1)100, According to the results (Table
the intervention had a statistically 'significam impact on all three outcome measures, For fat,
accidents the reduction is 9.7 per cent; for single-vehicle accidents, 11 per cent; and for i
category all accidents, 7.5 per cent. The differences between these estimates are indeed

small; nevertheless the pattern is consistent in that the strongest intervention effects

. obtained on the accident categories which have the largest alcohol involvement.

Table 2 Estimated effects (ARIMA-models) of the intervention in July 1990 (D9007)
on  various categories of police reported (raffic accidents with personal infury

' Estihated on -sea_sonally differenced data 8707-9306 which are adjusted for estimated
effects of alcohol consumption and motor petrol, Semi-logarithmic models,

Fatal accidents Single-vehicle accidents All accidents

. Effect SE Effect SE Effect  SE
D007 102 042 . 1T os4 -078' 031
AR(D) A2 13 220 13
AR(2) 27 13 B
SAR(1) -.58 11 34 14 -43" 14
Test | ,
Q . 8.46 (lag 12), p>.74 6.92 (lag 12), p>.86 8.57 (lag 12), p>.73.

Q 24.53 (lag 36), p>.92  28.36 (lag 36), p>.81 32.26 (lag 36), p>.64
Ip<.10; p<.05; **p< 01 ‘ '
‘Box-Ljung test for auto-correlated residuals
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Table 3. Distribution of BAC-levels among convicted drunken drivers 1987 and 199y

- {

BAC (permille) . - 1987 1991 - Total

0.50-0.99 ; 17.7 24.4 22.2

1.00-1.49 252 282 272

1.50-1.99 - 26.0 239 24.6

2.00-2.49 _ 18.0 15.0 16.0
©2.50- _ 13.1. 8.5 10.0
. Total 100.0 1000 - 1000

Mean BAC - - 1.68 .54

Median BAC _ 1.63 1.45

N B 7 R v A ST

Not available (N) |, 10 20 . 31

As can bé seen in the table; there is a downward shift in the distribution between the twg -

points in time; in 1991 the average BAC was 9 per cent lower than in 1987 (p<.01).

. DISCUSSION

According to' the impact analysis, the lowering of the legal BAC-limit in July 1990 in Sweden . __

to 0.02% was followed by a significant reduction in the number of traffic accidents. For-al] -

. wraffic accidents inclusive, the reduction was about 7 %, for single-vehicle accidents 11-%,
and for fatal accidents 10 %. However, these results should be interpreted with great caution,;
As is always the case with quasi-experimental studies, no definite statements about causality

can be made as to what extent the observed reduction in traffic-accidents can be attributed o,

" the intervention. Even though we controlled for the effects of alcohel comsumption and ]

mileage the possibility remains that the observed reduction in traffic accidents might be due

10 some other change that coincided with the intervention. In future research one should

consider caréfully what additionat controls should be included. For instance, it appeared that  §

the .decrease in driving, done by young people, probably accounts for about one third of the ] ]

decrease in fatai accidents.

Granted that the intervention effect is real it seems to have been materialised through
_ general reduction of the BAC-level, i.e. that DWI also at higher BAC- levels decrease

However, here, too, a caveat is in order. Although the difference between 1987 and 1991 in

average BAC js statistically significant, the comparison includes two single years only.
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anvicted drunken drivers 1987 and 1991

7 1991 | _Total
7 - 244 222
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D 23.9 24.6
) 15.0 16.0
1 8.5 " 10.0
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3 177 1150
) T 31

ard shift in the dislnbuuon between the tw

jer cent lower 1han in 1987 (p<.01}.

of the legal BAC-limit in July 1990 in Sweden
on in the number of traffic accidents. For alf -

bout 7 %, for sing]c'-vehicle accidents 11 %, -

sults should be interpreted with great caution
studies, no definite statements about causaliy
juction in ‘traffic accidents can be attributed t
for the effects of alcohol consumption and

'eci reduction in traffic accidcnls might be duc‘ | 1

¢ interyention. In future research one shoul

R
uld be included. For instance, it appeared that

\ probably ‘accounts for about one third of 1he

t seems to have-becn materiatised through:#5y
DWI also at higher BAC- levels - decred
augh the difference between 1987 and 1991 i

comparison includes (wo single ycars onl

-

However, the outcome is in line with previous experience

and also gets'- some indep Lo
suppoit from a couple of other studies which use more direcl measures of DWI, Fi P
Aberg's (1993) study, irst,

lhere is
which is based on lwo surveys conducted |n 1987 and 1991 -

respccuvcly It appears that at the latter occasmn it was three times as frequent that one h d .
one ha
cancelled @ drive because one believed that one’s BAC was oo high. There is, of
of course,

more than one way of mterpretmg this difference, but it may reflect an increased tend
en ency to

refrain from driving after consumption of alcohol. Secondly Norstrm (1997) analysed the
development of DWI between 1957 and 1993, as indicated by the fraction of drivers Ile ! " .
. in lmmc accidents, and who were suspected to be under the influence of alcohol aceo :0 ved. | i
the police report. The finding, based on ARIMA-modelling, and controlting for. rallcnght(l)-'- |
 consumption, suggested a reduction in DWI by 16 per cent following the 1990 eform, o
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