
INTRODUCTION 

SEAT BELTS UNDE R A VOLUNTARY RE GIME 

Some aspect o f  use related to occupant and 
vehi cle characteri s t i cs, and driving behaviour 

by 

G. M. Mackay�< , K .  J .  Dale>'<>'< and A. Whi te'" 

A � compens ation theory o f  human behaviour h as been p revalent in 
the field o f  accident research for many years. Taylor ( 1964) fo r example 
ob�erved the galvanic skin response ( GSR) o f  drivers to a variety o f  traf f i c  
si tuations , intersections , curves and other hazards , and found the speed was 
adjus ted in relation to perceived external hazards in an attemp t to maintain a 
s t able level o f  emotional tens ion as measured by GSR. 

Such observations h ave been generalised into a risk homeos tasis 
theory by Wilde ( 19 8 1) where i t  is p roposed that drivers increase speeds after 
the introduction of s ome permanent s afety improvemen t. The use of GSR has been 
criticised .on the grounds that i t  does not relate directly to the s ubjective 
probability o f  an acciden t ,  but is influenced by o ther intrins i c, rather than 
extrins i c  factors ( O ' Neill, 1 9 7 7) . 

The Peltzman hypothes i s  has been wi dely quoted ; in essence Peltzman 
examined U.S. ac cident and death rates from 1947  to 1974 (Peltzman , 1975) . He 
con cluded that the int roduction o f  seat belts for all car seats , energy-absorb
ing s teering colunns , improved winds creens , dual-braking s ys tems and p added 
ins trumen t p anels had f a i led to redu ce traffic deaths. The hypothesis put for
ward to  explain t he absence of an expected reduction was that drivers increase 
their " driving inten s i ty" as a compensation me asure and thereby increase the 
risk of acciden ts. Conybeare ( 19 80) in Aus tralia condu c ted a s imilar analys i s  
and suggested that the introduction o f  seat belt laws in Aus tralian s tates had 
reduced deaths and injuries to car occupants , but a collective compensation 
p roces s was operating so  that there was an increase in deaths and inj uries among 
non-car occupants such as pedes trians . 

The essen ce o f  the risk com?ensation theory i s  that at  both the 
individual and the collective level, drivers adjus t their risk t aking behaviour 
(which may or may no t correlate with actual acci dent involvement) in order to 
keep their perceived levels o f  risk con s tan t .  Hence the p rovision of a measure 
whi ch decreases either thei r exposure to accident involvement or the risk o f  
receiving inj ury once a collision o ccurs , in reali ty results i n  behavioural 
change whi ch dimini shes the ef fect of the new measures. 

O'Niell ( 1 9 7 7)  dis cusses a utility maximisat ion model of driving 
behaviour. Drivers , assumed to be rational, behave so as to maximis e  their 
expected gains from each environment al demand. Their object ives are to reach 
the i r  destinations quickly and s afely. I f  an external improvemen t in s afety i s  
introduced " rational drivers may react so  that a s afety innovation makes matters 
worse". 

>'< Acciden t Research Uni t ,  University o f  B i rmin gham. 
** BL Technology Ltd. 
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The Peltzman hypothes i s  has been cri t i cised by Jok s ch ( 1 9 76)  who 
found importan t omis s i ons o f  some variables whi ch make the model unrel i able. 
More re cently the Pe l tzman hypo thes i s  has been adopted by Adams ( 19 8 1) to 
exp lain some conclus ions which he drew from an analy s i s  of  mo rtali ty figures 
from 1 7  coun t r ies . Adams proposes that " p rotecting car o ccup an ts from the con
sequences o f  bad driving encourages bad driving" . His  analysis took the form o f  
two compos i te indi ce s .  1 3  coun tries were se lected whi ch h a d  i n troduced com
puls o ry seat be l t  legis lation and the tot al number o f  road deaths ( c ar o ccupants, 
pedes trians , motorcyclis ts and o thers a l l  aggregate d together) were s tandardised 
to a 1 9 7 1  base. The e xpe rience o f  those countries from 1 9 7 1  to 1978 was then 
comp ared with an index f rom four coun tries whi ch had no compul s o ry belt use 
laws , Japan , I ta l y ,  the United S t ates and B r i t ai n ,  f o r  the same period.  Thi s  
comp arison purporte d  to  show that the greater reduct ion in to tal road deaths o f  
a l l  types which o ccurred in the four "non-l aw" countries i n  comp arison t o  1 3  
1 1  law" , was because the introduction of  s e a t  be l t  l aws incre ased road deaths . 
The methodo logy however is flawe d because in the " law" group not all those 
coun tries introduced that law in 1 9 7 1 .  The laws were int roduced at di fferent 
t imes between 1 9 70 and 1 9 7 7 .  I f  the analys i s  i s  conducte d by s h i f t ing the 
coun tries f rom the "non-law" to the " l aw" group at the t i me that each coun try 
actual ly in troduced a s e at belt law,  then the conclusion drawn by Adams i s  
reve rse d. A number o f  other cri t i cisms such a s  the use o f  a l l  road deaths 
rather than · ju s t  car o ccupant deaths in the analys i s  have been made (New 
S cient i s t  198 1 ) . Neverthele s s  the more general ques tion remains , to what extent, 
i f  a t  all,  does a r i sk compensat ion theory apply to the use o f  seat b e l t s ?  

In a f undamental sense , r i sk compens ation i s  likely t o  operate in 
the s i tua tions where a clear feedback exi s ts be tween the p re sentation of risk 
and the driver. Thi s  o ccurs with rnos t  p rimary s afety characte ri s ti cs such as 
braking , handling and night-time v i s i b i l i  ty , factors whi eh infl  uence acciden t 
avo i d ance. 

Fo r examp le ,  Rumar et a l  ( 19 76 )  obse rved that drivers using s tudded 
tyres on i cy roads maintained h i gher speeds. but they did not t ake f u l l  advantage 
o f  the in cre ased grip. avai l able and therefore were also driving with higher 
s afety margins than drivers without s tudded tyre s .  A rather s imil a r  s tudy 
(Wil s on and Anderson , 1980) compared drive rs ' reactions to cro s s-p ly and radial
ply tyre s .  No s igni f i can t speed d i f fe rence s  were measure d ,  perhaps because 
drivers did not pe r ce i ve the additional s afe ty margin available with thi s  par
t i cular feature . Evans and He rman ( 19 76 )  examined headway accep tance in re l a
t ion to accele ration abi lity of the car , and found that drivers a ccepte d smaller 
he adway gaps in a cros s ing manoeuvre in cars with a high accele ration perfo r
mance . 

In the se condary s afe ty a re a ,  i f  anything , the risk compensation 
theory appears t o  be reversed. Van Buse ck e t  a l  ( 1980) observed he adway 
dis tance s  and seat belt wearing on a Detro i t freeway. Seat be l t  users , under a 
voluntary regime , had longer headways than non-users. Deutsch e t  a l  ( 1980) 
examined i n te r s e ct i on behaviour and found that non-users of seat be l ts j umped 
re d traf f i c  l i gh ts more f requently than be lted drivers. 

The s tudy reported here explores some aspects o f  be l t s  use in rela
tion to the above theories. l t  rep resents the f i rst  p art o f  a be fore and after 
comp ar1sion o f  a mandatory use law for seat belts whi ch i s  due to be enacted 
late in 1982 in B ri t ain. 
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THE METHODOLOGY 

This project examines s e at belt use in relation to t ravelling speed 
of cars and also some o ther aspects o f  belt use and vehic le features. Three 
rural s i tes were chosen where f ree flow conditions could be meas ure d ,  and speeds 
were recorded by a disguised radar me ter. Observations were limited to weekdays 
and daylight hours. Speed, car make and model, car age ( from the la s t  le tter o f  
the re gi s t ration number , a felicitous feature o f  the U.K . sys tem) , drive r and 
f ront passenger sex and belt use were recorded on magnetic t ape. Throughout the 
data collection pe riods it was s unny and dry. 

RESULTS 

Speed - Approximately 1000 cars were s ampled at e ach o f  three s it e s .  
·'-- Table 1 shows the mean speeds at  e ach s i  te and the maximum and minimum values 

for belted and unbelted drivers. The range of speed i s  o f  intere s t, at  sit� B 
for e xample it was from 3 1  to 90 m.p.h. for unbelte d drivers with a mean value 
o f  49 . 2  m. p.h.  A t  all s i tes  the overall national speed limit of 70 m. p.h. 
applied. No consis tent differences be tween belt wearing and speed emerge from 
these res ults. 

· The data f rom the three si tes were aggre gate d and compared in Fig. 1 
for belt usage . The diffe rence in the mean speeds, 48 . 0 1  m.p.h.  for belted 
drive rs and 4 7 . 0 7  m.p.h . for unbelted drivers , was 0 . 94 m.p.h. The seat belt 
usage rate was 36 . 4%. Clearly the difference in the mean speeds o f  les s  than 
1 m.p.h. is o f  little importance. 

Fig. 2 shows the speed dis tributions by sex of driver and belt use. 
Overall wearing rates were 35% for male drivers and 40% f o r  female drive rs, that 
be ing a s i gnificant res ul t .  The me an speeds for male drive rs belted and 
unbelted were 48 m.p.h. and 4 7  m. p.h. respectively. Fo r female drivers the 
mean speeds were 4 7  m.p.h. and 46 . 6  m.p . h. for belted and unbelted conditions. 
The di f fe rences in the mean speeds were negligible . 

These results s ugge s t  that seat belt use , if it does p rovide a sense 
of s ecurity, does not t rans l ate into fas te r  driving. This is contrary to a 
s ugges tion by Adams ( 1 981)  that belt use increases the risk to other road users 

Table 1 - Speeds and B e l t  Use 

Speeds in m.p.h. B = drivers be lted,  NB = drivers no t belted 

Minimum Maximum Means N 

B NB B NB B NB 

S i te A 2 5  2 1  74 7 1  4 4 . 6 44 . 9  9 89 
S i te B 33 31 85 90 5 0 . 4 49 . 2  1048 
Si te c 32 30 6 7  73  48. 3 4 7 . 1 1060 

s uch as pe de s  tri ans and mo to r cy c 1i s t s • 

In cont ras t to  belt use ,  o ther var i ables relate more markedly to 
vehic le spee ds. Table 2 gives the mean speeds for certain vehicle character
is t ics aggregated for the three s i tes. 

4 2  



500 

·400 

300 

200 

1 00 

I 
I 

) 

,., 
/ \ 

/ \ f \ I \ 
I \ I \ I \ I 

I 
I 
I 
f 
I 
I 
I 

I 

F I G U R E  1 

U N  B E L  T E D  

20 2 5 3 0 3 5  40 4 5 505 5  6 0 6 5  7 0 7 5 808 5  
S PE E D  M P H  

43 



M
AL

ES
 

FE
M

AL
ES

 
-"

"" 
-"

"" 

UN
BE

LT
ED

 3 0
0 

FI
GU

RE
 2

 

..... 
""

 
\ 

2 0
0

 
( 

\ \ 
\ 

1 
UN

BE
LT

ED
 

I 
\ 

/ 
\ 

\ /
BE

L T
ED

 
/ ' 

\ \
 

10
0 

I 
1 

I 
\ 

/ 
'* 

_J 
M

PH
 

� 
�

 �
 

21 0
 

31 0 
410 

s'
o 

61 0
 

710 
2D

 
3' 0

 
4 '0

 
5'0

 
6 '0

 



Table 2 - Speed and Vehi cle Class , Nationali ty and Age 

Vehi cle Class 

Small Medium Lar�e s12o rts S i�nifi cance 

Mean Speeds (mph) 45 . 9 1  4 7 .  32 49 . 5 4  50 . 29 F .  Stat.  @ 0 . 0001 

Vehi cle N ational i t_l 

U . K .  E uropean Japanese S igni f i cance 

Me an Speeds (mph) 4 7 .  25 4 7 .  9 4  4 7 .  5 F .  Stat .  @ 0 . 1 1 3  

Vehi cle ABe 

12re-19 75 19 75- 78 12o s t  1 9  78 S i�i f icance 

Mean Speeds (mph) 45 . 5 5  4 7 .  3 1  48 . 4 3  F .  S tat . @ 0 . 0001 

Vehi cle national i ty showed no s igni f i can t variation with spee d .  
Veh i cle class an d age we re h i ghly s i gn i fi cant howeve r ,  with newer larger 
veh i cles trave l l in g  fas ter than o lder smaller ones .  These re sults s ugge s t  that 
addit ional vehi cle performance does in fact ge t use d  in the sense of giving 
somewhat highe r travell ing speeds , and in parti cular the sports category of car 
does in reali ty trave l fas ter under free flow condit ions . These results are in 
accord with Smeed ( 19 73 )  who found that vehicle speeds were dire ct ly related to 
powe r/we ight ratio and inversely re lated to vehicle age . More recent work 
( Lines 1981)  has conf irrne d this trend and the general con clus i on i s  that 
addi tional "performance" , whi ch is an e xpres s i on of the characteris t i cs o f  
avail ab le powe r ,  han dling and b raking , i . e .  active s afety feature s ,  d o  result  in 
increased speeds . 

BELT USE AN D  VEHI CLE CHARACTE RISTICS 

In re l a t i.on to vehicle factors l i t t le work has been clone on b e l t  
use ;  mos t  p revious s tudies have concentrate d on s i t uational , dernographi c ,  
att i tudinal and personality vari ab l e s . In that different rnakes and rnode ls o f  
car p rovide varying s ol ut ions to the comfo rt and convenience aspects o f  belt  
use ,  it  seems obvious that actual on-the-road use should be analysed with this 
in mind. Some comparis ions of s tatic and retractor b e l t  us age rates were rnade 
in the rni d -19 70s ( Mack ay , 1 9 76 ) , when re tractor b e l ts became a s tandard f i tt ing 
on rnany mode l s ,  co-incident with one-handed operat ion . P rior to that time , when 
re tractor belts  were an option for the f i r s t  time b uye r ,  their use was roughly 
doub le that of s tati c  b e l ts . With s tandardi s ation , that dif ference almost dis
appeared an d factors of vehicle make and age appear now to be more dominant than 
be l t  type . 

The res ul ts from the curren t s tudy of belt  use by veh i cl e  character
i s t i cs are shown in Tab le 3 ,  for drivers . Sports cars at 1D % show markedly lower 
bel  t usage rate s ,  but the other classes  are rather s imil ar wi th rates around 
3 7% .  Irnported cars showed h i gher b e l t  usage rates , particularly Japanese wi th 
46% ,  as agains t  35% for dome s t i c  cars . Age of car showed that newer cars have 
h i gher belt  usage rates w i th almo s t  double the rate o c curring for cars less  than 
two years o f  age at 4 3 % ,  cornpared with cars over s i x  years of age at 2 4% .  All 
these res u l ts are h i ghly s ignifi cant statis tically.  
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Table 3 - Be l t  Use by Car Characteris tics 

Vehicle Class 

Sma l l  Medium Lar�e SEorts S i�ifi  cance 

% in s amp le 14% 72% 12% 2% p < . 005 
Overall wearing rate 34% .37% 38% 10% 

Vehicle Nationaliti 

U . K .  EuroEean Japanese S i�ificance 

% in sample 73% 22% 5% p < . 01 
· Overal l wearing rate 35% 3 9% 46% 

Vehicle Age 

Pre-1 9 75 1 9 75-78 post 1978  S igni f i cance 

% in sample 2 6 %  22 % 52%  p < .  005 
Ove rall wearing rate 2 4% 35% 43% 

· Clearly there may we ll  be interactions be tween these variables . For 
e xample the numbe rs o f  Japanese cars have increased markedly in recent years , so 
that they tend to be newe r than dome s ti c  cars . Such cross-tabulations were made. 
l f  model class and age are contro l l e d ,  then b e l t  use showed no s igni f i cant 
di fference by vehi cle nat iona l i ty . Moreover , for some group"ings the pos i tion 
was reversed with for e xamp le small ,  pos t-1978 dome s t i c  cars having a s igni fi 
can tly h i gher b e l t  usage rate than imported cars . Vehicle age thus appearn as 
the dominant variable rather than nat ionality per s e .  

Thi s  conclusion he l d  when , within the dome s ti c  group , manufacturer A 
had a usage rate o f  32% and manufacturer B had a rate o f  38% . Manufacturer B 
had a greater proportion of newe r cars in this sub-samp le and that factor 
appeared to influence the belt us age rates .  

One factor not  s tudied in this survey was the e ffect o f  two versus 
four doors in the bodyshe l l  on be lt use . E rgonomi e wo rk indicates that belts  in 
two door cars are less convenient to put on and less comfortable for normal 
driving;  s uch influences mi ght we l l appear in usage rate observation s .  

Bergan e t  a l  ( 1 9 79)  in Canada looked a t  usage rates and found that 
U . K .  cars , naturally clas s i f ie d  in Canada as fore i gn ,  had higher wearing rates 
than Japanese cars , whi ch in turn had higher wearing rates than dome s ti c  makes .  
Clearly owner character i s t i cs may we l l  re f lect on b e l t  usage . The mos t  extreme 
population for e xample may be seen in the U . S .  amongs t those car buyers who chose 
to purchase VW Rabbi ts with pas s ive seat b e lt s .  Such a population very probably 
have di f fe rent leve ls o f  knowledge and attitudes from the general driving pub l i c  
(Reinfurt 1981) . 

I f  the h i gher usage rates in newer cars is  in fac t be cause o f  greater 
comfort an d convenience factors , then with time usage rates in older cars should 
improve . In an environmen t where belt use is not mandated it would be intere s t
ing to e xp lore this factor i f  i t  could be i solated from other variab les s uch as 
j ourney length and driver knowledge . 
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PASSENGER PRESEN CE 

The e f f e ct o f  compan y on behaviour , at leas t in cars , has no t been 
the s ub j e ct of much inves tigation. Same general so cial theories have been 
deve loped (Zaj on c ,  1 965 ) in relat ion to the audience e f fe ct . The presence o f  
an audience wi l l  e ither improve o r  imp ai r  performance depending on which res
ponses are dominant among the individuals concerned.  Improved performance may 
result  i f  the dominant responses are corre c t ,  whi l s t  impaired performance 
res u l ts i f  the dominant responses are incorre ct . Zaj on c ' s interpretation o f  
these theories i s  that people are more aroused and mo tivate d by the presen ce o f  
o the rs ,  an d this leads to improved performance o f  we l l- le arn t  tasks and a 
diminished performance o f  unfamil i ar ones .  These theories havebeen crit i ci s e d  
on the grounds that n o  dif fe rentiat ion is  made be tween the mere pass ive presen ce 
o f  others  and a ctive spectators in the theat ri cal sense . In relation to driving 
this clearly is  a beguil ingly complex s ub j ect . 

Ebbesen and Haney ( 1 9 73) examined driving behaviour when turning at 
interse ctions . They attempted to measure the e ffects o f  various types o f  
audiences on risk-taking action . I f  forced t o  wait in a line o f  cars b e fo re 
being a llowed to turn , drivers s ubs tan t i al ly increased the risks they were will
ing to t ake , b ut the presence of other cars behind o r  bes i de the sub j e ct driver 
induced no . addi tional risk-taking b ehaviour . No general the o ry however appears 
to be avail ab le that can be tes te d  in the context of seat b e l t  use and the 
audience e ffect . 

Tab le 4 shows the correla tions be tween driver seat b e l t  wearing 
rates and p as s enger presence , sex  and b e l t  use .  A numher of conclus ions fo l low 
from these data.  Drive rs with passen ge rs p resent are more l ikely to use seat 
b e l t s  than when alone (39% versus 34%) . Be l t  use by front seat occupants goes 
together in that on 83% o f  the occas ion s  on whi ch a driver was belted,  the 
p as s enger was also  belted.  

In contras t the sex o f  the passenger , regardles s  of  belt  use , had no 
s i gni f i cant influence on drive rs ' wearing rates . The presence o f  a passenger 
appears to have a reinforcing effect on the driver in te rms of increasing h i s  
b e lt use and this is  i n  accord with the general social theory men tioned above . 
An observational s tudy s uch as this howeve r , cannot spe cify what is  the 
" dominant response" , b ut i t  seems clear that some audience e f fect may wel l  be 
presen t  which reinforces the general propo s it ion that seat bel ts shoul d b e  worn . 

Female drivers showed h igher usage rates than males by 5 %  (40% 
ver s us 35%) . There is some sugge s tion in the data that i f  a female passenger 
is  p re sent and unbelted,  the chances are greater that the driver wi l l  be 
unbelted ( at 7% b e l t  usage rate) if he is male , than i f  he is  female ( at 1 4 %  
belt  usage rate ) . Sex  in gene ral i s  not a dominant influence on belt  use how
eve r .  

Vehi cl e  speeds were con s i dered i n  rel ation to the presen ce o f  a 
pas senger ( Tab le 5 ) .  These results show that mean speeds are s igni f i cantly less 
if a pas senger i s  p re sent . I t  might be concl uded from this that risk-taking 
behaviour is dimini shed by the presen ce of a passenge r ,  b ut clearly o ther 
e xplanations could  be put forward. 
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Table 4 - Be lt Use ,  Passenger Presence and Sex 

Passenger Passenger Driver Driver % o f  % Bel t  Characteristics  Belt  Worn Characteris t i cs total Use 

regardless a l l  36 . 4  100 
' 

regardles s  ,male 35 75 
regardles s  female 40 25 

absent regardless al l 34 5 9  
present regardles s  a l l  39 41  

none p resent male 33 � 59 none p resent female 39 

a l l  yes a l l  83  � 41 a l l  no a l l  10 

male , regardless a l l  40 � 41 fema le regardless all  39 

female yes male 82  l female yes female 80 31 female no male 7 
female no female 14 

male yes male 90 l male yes female 77 10 male no male 1 3  
male no female 14  

Table 5 - Speed and Pas senger Presence 

Mean speed 

CONCLUSIONS 

No Passenger 

49 m.p . h .  

Passenger Present 

45 m . p . h .  

pop n S igni f icance 

p < . 01 

p < . 01 

p <  . 025 

p < . 005 

not 
s ignificant 

not 
s i gnifi cant 

p <  . 05 

p < . l  
not 

s i gnifi cant 

p < . 001 

This s t udy has e xamined some aspects of vo lun tary seat  b e l t  use . 
The res u l ts s ugge s t  that an increase in risk-taking behaviour , as assessed by 
trave l ling speed, does not occur with seat b e l t  use , contrary to the Pelt zman 
hypothe s i s . Other aspe cts of b e l t  use are inves t i gated and vehicle c lass and 
age appear as importan t  de terminants of driver b e l t  use .  Vehicle speed i s  also  
influenced b y  these vehicle characte r i s tics with newe r ,  lar ger cars trave l ling 
fas ter than o lder,  smaller ones .  B e l t  use is s t rongly inf lueno::rl by vehicle age .  
Finally the presence o f  a pas senger appears to have an audience e ffec t  in that 
drivers ' b e l t  usage rates increase and speeds diminish if a passenger is  p resent . 
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