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ABSTRACT

This investigation is a comprehensive examination of the
relationskilp between rural speed limits and accidents. South
Africe’s road fatality rate is very high when compared to those
of Western countries, and its urban and rural speed limits are
above average. South African drivers are in favour of higher
speed limits than are drivers from New Zealand, Finland and the
USA. An analysis of twelve industrialized Western countries
showed that their fatality rate could largely be explained in
terms of thelr speed limits. Forty-eight speed limit changes
in twelve countries are deseribed, and three models relating
the change in fatal, injury and total accidents with the change
in mean speed have been developed. South Africa's accidents
between 1972 and 1985 are analysed against a number of factors
by multiple linear regression. The mean speed of rural traffic
affects all categories of rural and urban accident; the urban
speed limit affects all categoriss of urban accident and rzural
fatal snd injury accidents. It is concluded that a change of
speed on part of the road network affacts accidents elsewhere
on the network. It is estimated that the Jlower rural speed
limits introduced between November 1973 and August 1984 saved
12 500 lives and 140 000 aceidents. It is recommended that the
urban and rural speed limits be reduced to 50 and 90 km/h
ruspectivaly.
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NOMENCLATURE

accident : in this context, a collision on tha road that has
been reported to the police.

all accidents : accidents of all degrees of severity, including
damage-only accidents (g.v.).

autobahn : a German freeway (q.v.).
casualty : one who is injured or killed in an accident.
damage-only accident : an accident without casualties.

E-days ! South African public holidays and certain days associ-
ated with them during which the traffic flow is abnozmal.

expressway : normally a dual-carriageway road with at-grade
intersections and no frontage access, used by all classes of
road user. In Europe the term is used for non-freeways
indicated by the EL7 sign "Reads for motor vehicles" and eon
which the traffic rules are the same as on a freeway (q.v.).

fatal mccident : an accident involving a fatality {q.v.).

fatality : one who is killed in an accident, usually within a

period of 30 days. In South Africa the period was 3 months
until December 1974 and 6 days from January 1975. In order to
make valid comparisons between the pre-Jamuary 1975 and the
post-January 1075 perieds, the nupbers of South African fatal
aceidents occurring before January 1975 have been reduced by 16
per cent,

freeway : a voad, ususlly a dual-carviageway, with grade-
separated interchanges, no frontage access, and prohibited to
certain classes of road user such as pedestriang, cyelists and
riders of mopeds. South Africa has some single-carriageway
freeways.

injury accident : an accident involving personal injury.
motvoway : a British term for a freeway.

OPEC : Organization of Petroleum Exporting Countries.

the Reef : previously applied specifically to the gold minirg
area to the east and west of .Jshannesburg; now applies general-
1y to Johannesburg and environs.

serfous injury : in South Africa an injury tequiring hospital-

ization or confinement to bed. Other countries may define a
serious injury differently.

-xyits




slight fnjury : in South Africa an injury not vequiring
hospitalization or confinement to bed. Other countries may
define a slight injury differently.

vehicle spot speed : the epeed of a vehicle at a given point on
the road.
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CHAPTER 1

INTRODUCTION

The {mposition of a maximum rural speed limit and the determi-
nation of its level ave contentious issues. In this investiga-
tion the safety benefits of rural speed limits are examined,
drawing upon South African and overseas data. The following
topics are covered:

* Speed limits and fatality rates in a number of countries.
# Attitudes to vural speed limits.

* Investigations into the safety effects of speed limit
changes, both South African and international.

* The relationship between collision speed and the proba-
bility of a fatality.

* The effects of the many changes in speed limits on voad
accidents in South Africa between 1972 and 1985,

L1 Structure of the dissertation

The background to the investigation is described in Chapter 2.
‘This chapter ocomprises the probiem, the history of South
African speed limits from 1970 and the fuel conservation mea-

sures i by the in to the OPEC oil

erigis.




In Chapter 3 the wurban and rural speed limits of a number of
countries are compared and a relationship between the fatality
rate and speed limits of the more industrialized nations is
derived., Attitudes to rural speed limits, both South African
and international, are described in Chapter 4.

Chapter 5 reviews the results of a number of overseas studies
of the effects on accidents of changes 4in the rural speed
limit., Ineluded in this chapter is an examination of the
relationship between collision speed and the probability of a
fatality ocecurring, Vehicle speeds on South African roads and
Bouth African studies into the relationship between speed limit
changes and accidents are discussed in Chapter 6. These
rasiits are simmarized in Chapter 7 and a general relationship
18 established; the shortcomings of this approach are then

discussed.

Chapter 8 is the most important in the report. The relation-
ships between South Africa's accidents and a number of other 3
factors between 1972 and 1985 are examined and the role of ;
speed and speed limits is investigated, The effects on safety BN

of the governmept's introduction of lower vural speed limits PN
hetween 1973 and 1984 is estimated. a

ik Chapter 9 draws conclusions from the findings of the previous
chapters, lower urban and rural spaed Limit are vecommended and o
PN areas for further research ave identified, -




CHAPiZR 2

BACKGROUND

Tha application of a maximum speed limit is a traffic control
technigue that has been used by road and traffic authorities
for many years, It has normally been introduced as a road
safaty measure, although lower speed limits were imposed in

some ias as a fuel measure during the oil
crises of 1956, 1973 and 1979,

Usually, speed limits have been applied to urban areas initial-
ly and extended to rural areas later. In 1936, for example, 30
mph (48 km/h) speed limits were in force in urban aveas in the
Cape Province and 20 mph (32 km/h) in urban areas in the
Transvaal. Not until 1966 was a general rural speed limit of
70 mph {113 km/h) introduced in South Africa.

In this chapter the problem of rural speed limits and the
history of South African speed limits from 1970 on both urban
and rural roads are discussed. The measures introduced by the
government to combat the oil crisls between 1973 and 1984 -~
with particular reference to fuel selling hours - and the
changes to tha price of fuel batween 1970 and 1986 are also
described,

2.1 The problem

The speed limlts most commonly applied in urban areas through-
out the world range betwsen 48 and 60 km/h. In some countries,
lower urban limits of 30 km/h or even 15 km/h have been used in




certaln residential areas. There is general consensus among
the authorities and the public that urban limits are necessary
and there is little pressure to have them raised. Thay are
recognized as an effective traffic safety measure.

However, the situation is quite different when we look at the
rural speed limit. There is little agreement about what con-
stitutes an appropriate speed limit, whether the speed limit
should vary on different classes of road or whether, indeed,
the rural speed limit is an effective voad safety measure.
This last point is illustrated by the following extract from
the 1984 annual report of the National Road Safety Ccuncill:

"There is no dirzect evidence that speed itself causes
accidents. What does; however. contribute to traffic
accidents is when the wrong speed for a specific situation
is applied."

In a similar vein the Automobile Association of South Africa
(M) stated recently’:

"In South Africa the lower {rural) speed Llimits were
initially given major credit for the subsequent reduction
in road accidents but this was at least partly due to a
marked change in driver attitudes arising from the prom* .
nence glven to the fuel crises by the media. However
experience hag shown that this was only of a temporaxry
nature,"

Without doubt the rural speed limit is one of the lass popular
traffic control measures, both with the public and with many
road and traffic organizations and officials. South Africa is




a large cot . ; with its White, and largely motorized, popula-
tion concentrated in a few widely separated cities. These
cities are linked by an excellent system of high standard roads
carrying low volumes of tvaffic. It dis quite understandable
that drivers wish to travel at high speed on this network.

On the other hand, South Africa has an extremely high road
fatality vate when compared with first world countries - in
terms of distance travelled, more than eleven times that of the
USA, for example. Nor is there any sign that this fatality
rate is decreasing: on the contrary, between 1979 and 1984 the
vate rose by 36 per cent from 13,3 to 18,1 fatﬂlities/los veh
km3‘ When compared with third world countries, however, South
Africa's fatality rate compares well. For example, South
Africa had a fatality vate of 22 fatalities yper 10 000 motor
vehicles in 1984, The rates of some randomly thosen African
countries were: Tunisia 30; Bgypt 72; Kenya 05; Nigeria 264°.

2.2 South African speed limits since 1570

During 1970 and early 1971 the spesd limits on urban and rural
roads were 35 mph (56,3 km/h) and 70 mph (112,7 km/h) respec~
tively. On 1 April 1971 the speed limits were metricated and
adiusted upwards to 60 and 120 km/h. These limits were regu-
lated by the provinces by means of the Provincial Road Traffic
Ordinances.

In late 1973 OPEC countries reduced oil production, applied
embargoes against certain countries, including South Africa,

and increased the price of oil ally. The

reacted by introducing a number of fuel conservation measures
which included reducing the urban and rural speed limiks to 50
and 80 km/h respectively. Thase restrictions were imposed by
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means of regulati,ns under the National Supplies Procurement
Act, which took precedence over the Provincial Ordinances; they
came into force on 14 November 1973.

It was soon found that fuel consumption was increased as a
consequence of the lower urban limit and on 25 January 1974 the
speed ldmit was vestored to 60 km/h; it has remained at this

value since.

On £6 May 1975 the vural limit was raised to 90 km/h. It
stayed at this level until 1979 when the Iranian civil war
threatened the nation's oil supply again., On 8 June 1979 the
Government imposed a 70 km/h speed limit on rural voads in
designated magistarial distriets surrounding the seven largest
metropolitan areas. This restriction was very unpopular and
the number of metropolitan areas to which the 70 km/h limit
applied was reduced to thrae on 31 August 1979, On 28 BSeptem-
bexr 1979 the 90 km/h speed limit was reinstated on all rural

roads.

The tural speed limit was zaised on 1 April 1981 to 100 km/h on
vural freeways and the national road network; this limit was
extended ko the vremainder of the rural system on 6 November
1981,

During tha 1970s the provinces had reduced the maximum speed
iimit on non-freeway rural voads from 120 to 100 km/h - free-
ways ramained at 120 km/h. Thesa limits did not apply, of
course, in view of the Government's fuel consexvation leglsla-
tion, However, on 1 August 1984 the Government was sufficient-
ly confident that the country's fuel supplies were secure and
removed speed limits from the regulations. The responsibility
for speed limits reverted to the provinces, with the result




that the limit on rural freeways increased from 100 to 120
km/h. During 1985 the speed limit was taised to 120 km/h on
certain non-freeway rural roads. These various changes are

illustrated in Figure 2.1.

SPEED LIMIT ~kw'h

1378 '72 '?24 ' ‘78 ‘€n ‘ez 'e4 ‘@6
VEAR

Figure 2.1: History of urban and rural speed limits be-
tusen January 1978 and Decewber 1985

2.3 Fuel conservation measures during the OPEC oil crisis

to conserve fuel

The T k! a number of
in November 1973 in response to the OPEC fuel erisis. These
were gradually relaxed during the following years as the secu-
rity of the country's oil supplies became increasingly assured.
In mid-1979 the Iranian civil war threnténed the country's oil
supplies again and stringent conservation measures were rte-
imposed for three months. The fuel conservation measures were

Lifted in August 1984,

The introduction of lower rural speed limit has already been
described. Other important measures included restricted




selling hours for fuel, greatly increased fines for speed limit
violations, constraints on the amount of fuel that could be
stored or carried in containers and the introduetion of an 80
km/b maximum speed limit for trucks exceeding nine toms in

gross vehicle mass; this limit has since been made permanent.

2.3.1 Restrictions on fuel selling hours between 1973 and
1982

It is postulated that restrictions on the selling hours sf fuel
affect travel, and hence accidents. Restrictions on vhen fuel
could be sold were introduced in November 1973 and lasted until
June 1982, Datails of these restrictions ave listed in Table i
2.1

Table 2.1: Details of fuel selling hours

Date Restriction No. of
hiveek
Pre-Noy. 73 | No restriction 168 E
14 Now. 73 | No sexvice Sat. 18h00 - Mon. O8h00 130 L
10 Dec. 73 | No service 18h00 - 06h00 on weekdays 58 '
No service Fri. 18h00 - Mon. 08h00 PSR
16 May 75 | No service 18n0C - 07h00 on weekdays (13 "
No service Sat. 13n00 - Mon. 07h00 ¥
22 Oct. 76 | No service 18h00 - O7h0$ on weekdays 60 B H
No service Sat. 12h00 - Hon. 07n00 )
3 Mar, 78 | No service 18h00 - 08h00 on weakdays 60 2
No service Sat. 18h00 - Mon. 08h00
26 Maz, 79 | No gervice 18h00 - O7h00 on weekdays 60
No service Wed. 12h00 - Thur. Q7h00
No service Sat. 18h00 - Mon. 07h00 :
8 June 79 | No service 18h00 - 07h00 on waekdays 55 i
gt No service Fri. 18h{Q - Mon. Q7h00 T i
o 28 Sep. 79 | No service 18h00 - G7h00 on waekdays 60 S |
B No service Sat. 12h00 - Mon. 07h00 e i
11 July 81 | No service 18h00 - O7hO0 on weskdays 66 6' i
No service Sat. 18h00 - Mon. 07h00 g
18 June 82 | No restriction - R5 levy for seles 168 S
after 18h15 and on Sundays L
i
Note: This table is based on information supplied by the % B
€ 1

]
i
L Department of Mineval and BEnergy Affairs 1

fw a " e 7 e



2.4 Changes to the fuel price between 1970 and 1986

It is also believed that the fuel price affects the amount of
travel and therefore the number of accidents; details of the
change in price of fuel are given in Table 2.2. The fuel price
shown is the retail price at the pump of 93 octane petrol on
the Reef (Johannesburg area); two sets of prices are given, the
actual price and the real price with a base year of 1975, This

same information is also shown in Figure 2.2.

Table 2.2: Retail price of petrol between 1970 and 1986

Date Price - ¢/1 Date Price - o/l
Actual | 1975 Actual | 1975
price cents price cents S
ok
1 Jan. 70 9,2 14,7 1 Apr. 80 $4,4 32,0 R
1 Apr. 71 9,9 14,8 1 Apr. 81 55,0 28,0 B I
1 July 72 10,2 14,2 6 July 81 61,0 29,8 S
1 Dec. 72 10,4 13,7 1 Mar. 82 64,6 27,3
1 Jan, 73 10,9 16,4 1 Sep. 82 6552 27,1
25 Oct. 73 12,4 15,2 | 28 Feb. 83 63,6 24,9 gt
1 Feb. 74 15,1 18,1 22 Aug. 83 59,6 22,3 “
2 Dec. 74 16,0 17,1 i Feb. 84 60,2 21,6 S
27 Mar. 75 18,0 18,4 1 Apr. 84 61,8 21,6 oo
24 Oct. 75 21,1 20,2 1 Sep. 84 63,5 21,2 :
L Apr. 76 | 23,8 21,9 | 24 Jan. 85 88,5 27,4 :
1 Sep. 76 24,1 21,1 | 25 Mar, 85 90,1 27,2
10 Jan. 77 28,1 24,0 9 Sep. 85 94,6 27,1
1 Apr. 77 28,6 23,6 | 11 Nov, 85 | 100,0 27,8
3 Apr. 78 28,9 21,5 1 Jan. 86 | 102,0 26,8
3 July 78 30,1 21,5 3 Maz. 86 92,0 23,9
1 Jan, 79 33,3 22,9 | 14 Apr. 86 83,0 21,2 !
23 Feb. 79 39,3 26,4 [
8 June 79 54,2 35,6 !

Note: This table is based on information supplied by the
Department of Mineral and Energy Affairs i
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Figure 2.2: Actual and real (1976) price of 93 octams
petrol on the Reef betwsen January 1978 and
April 1986

Although the petrol price at the beginning of 1986 was more than
11 times what it was in 1970, in real terms it was less than
twice as much. The decline in world oil prices at the end of
1985 has resulted in a reduction of the actual price of petrol;
the real price is less than 50 per cent higher than it was in
January 1970. Petrol reached its highest price in real terms
during the Iranian civil war in mid~1979, when South Africa had
to purchase its oil supplies on the spot market

2.5 Concluding remarks

Despite a high road fatality rate in South Africa, there is,

doubt in official quarters of whether speed and accidents are
related, The many changes in the tural speed limit during the
OPEC oil crisis offers an excellant opportunity of examining the
relationship between these two factors, The fuel conservation
measures and the changes in fuel price are also factors which
are likely to have had an effect on the number of accidents.
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CHAPTER 3

SPEED LIMITS AND FATALITY RATES IN DIFFERENT COUNTRIES

The general urban and rural speed limits for 27 countries are
listed in Table 3.1. Where the information was available, the
fatality rate is shown as well. The speed limits are those that
applied on 1 April 1985 and the fatality rates are for either
1983 or 1982,

‘The rural speed limits of the Eastern bloc countries, the USA ¥
and Scandinavia tend to be lower than those of the other West W
European nations. South Africa has speed limits that are higher 3. L
than the average on all categories of road - note also South Lol
Africa's formidable fatality vate. Portugal and Spain have the
highest fatality rates among the Buropesn countries, As these v
two countries, and South Africa, have fatality rates that are b
quite different from those of the other cuntries, the three are

excluded from the following analysis.

For Tabla 3.1 the category of rural road described as "Express-
way" is definad in reference 5 as roads indicated by the EL7

sign "Roads for motor vehicles" of the 1968 Convention vn Road 3
Signs and Signals. This sign is used on non-motorways on which H |
the traffic rules are the same as on a motorway.

Footnote: There is some doubt regarding the fatality rata for I
Austria. In reference 6 the 1982 fatality rate calculates as {
4,9 fatalities/10° veh km (1 681 fatalitles; 341,5 x 10° veh km by .
travelled), In Table 5 of refevence 6 the 1982 travel is "
estimated as 392,4 x 10® veh km; this gives a fatality rate of A
i 4,3 fatalitias/ 10° veh km, However, Table 7 of reference 4 5
B glves a fatality rate of 3,6 fatalities/10® veh km. In view of A
‘) these discrepancies, Austria's fatality rate is ignored in the
subsequent discussion.

B : " e o s .
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The values of the -speed limits given in Table 3.1 for West

German freeways and expressways are recommended

values only;

there are no mandatory speed limits on these classes of road.

Table 3.1: Speed limits and fatality rates in various
8)

countries (references 3,5 and

Countzy Speed limits - km/h Fatality
rage per
Urban Rural 10% veh
km
Free- | Express-| Other
way way

Austria 50 130 100 100 5,0
Belgium 60 120 120 90 5,1
Bulgaria 60 120 80 80 -
Cyprus 48 - - 97 -
Czechoslovakia 60 110 90 90 -
Denmar! &0 100 80 80 -
Finland 50 120 80 80 2,0
France 60 130 110 90 b4,4
{Germany {East) 50 100 80 80 -
{Germany (West) 50 130 130 100 3,4
Hungary 60 100 80 80 -
Ireland 48 97 97 97 -
Italy 50 140 110 110 2,8
Luxembourg 60 120 90 90 3,4
Netherlands 50 100 100 80 2,3
Norway 50 80 80 80 2,2
Poland 60 110 110 40 -
Portugal 60 120 20 90 10,3
Romania 60 90 90 90 -
Spain 60 100 90 80 6,7
Sweden 50 110 110 70 - -
Switzerland 50 120 80 80 2,7
USSR 60 90 90 0 -
UK 48 112 112 97 2,1
USA 48 88 38 88 1,6
Yugosiavia 60 120 100 80
South Africa 60 120 120 100 18,6
Mean 55 115 96 88 4,7

Figure 3.1 shows the fatality rate plotted against the urban

speed limit and the rural expressvay speed limit.

The fatality

P S S

O Mt w
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rate is strongly correlated with the speed limits, particularly
the urban limit, to which it is very sensitive.

i 348 .
, 128 A
- A4 . *
£ 180 ©  Rural
5 .
“é 8 e -
5 68 ° a [} a
e Gm e o Urhan
40

1 2 3 4 s 6
FATALITY RATE - fatalities/180 wiilion veh hs

Figure 3.1: Scattergram showing the relationship betueen
the urban and rural speed limits and the
fatality rates of twelve Western countries

A multiple linear regression was done on the data and the i
following relationship was derived:

p, 4 E
FR = 0,14321 U + 0,02788 RE - 7,47185 : i
(5,2) (3,8) (-4,6) s J
5 i
R® = 0,823: n = 12 .
S
. 8 fesmsic}
where FR = fatality rate =~ fatalities/10° veh km i
U = urban spoad linit - kn/h !

i
RE = rural expressway speed limit - km/h o “
!
i

The t values of the rvegrassion coefficients are given in brac-
kets and are all highly significant,
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This relationship explains 82 per cent of the variation of the
fatality rate of this group of countries. A reduction of the
urban speed limit from 60 to 50 km/h (16,7 per cent) reduces the
fatality rate by 36,6 per cent. A veduction of the rural
expressway limit from 100 to 90 km/h (10 per cent) reduces the
fatality rate by 7,1 per cent. The three rural speed limits
(freeway, exprassway and other) are all highly correlated and .
this latter veduction in the fatality vate should be construed e

as a consequence of a ten per cent reduction in the overall

rural speed limit. 5 comparisen between the observed and

predicted fatality rates of the twelve countries is shown in
Figure 3.2, L

It might be argued that there is no cause and effect relation-
ship between speed limits and fatality vates, that countries
with low fatality vates have achieved them by employing a number
of road safety measures, which include lower speed limits. ey
However, for this to hold, there should be strong multicolli- % ol
nearity between the urbdn snd the rural speed limit - countries 3

that set low urban speed limits will also set low rural speed ';’
limits. In fact this has 't happened; the urban and rural
speed limits are almost indepandent of one another.

We can summarize by saying the following:

|

:

% It seems that the fatality rate is atvongly influenced by |

the speed limit, particularly the urban limit. For this i

4 group of twelve industrialized nations, the variation in AN

i fatality rates is largely attributable to their different :
s speed limits. )

P % Although South Africa's speed limits are comparable with
the countries listed in Table 2.1, they ave above average
in all four road classes.
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Figure 3.2: Histogram showing the ohserved fatality rates of 12 Uestorn devel- k
oped countries awd the predicted rates based on their urban and
rural speed 1lmits
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CHAPTER ¢

ATTITUDES TO SPEED LIMITS

In this chapter two recent South African surveys of drivers'
attitudes co speed limits are compared and contrasted with the
findings of surveys done in New Zealand, the United States of
America and Finland.

4.1 South Africe

Two surveys of drivers' attitudes towards speed limits were done
in 1983, one by the Automobile Association of South Africa and
the other by the market research firm Markinor.

4.1.1 The Automobile Association survey

The AA conducted a speed limit survey in April 1983 through the
mediun of its journal The Motorlst’ . Readers rlere asked whether

they were satisfied with the curren) maximum speed limits on

urban and rural roads (then 60 and 100 km/h respectively) or
whether they would like to see the existing limits changed in
any way; there then followed a table consisting of a matrix of
six types of road and eleven values of speed limit. Further
questions dealt with the age, sex, residence and so on of the

veader.

The survey was biased In so far as it was addressed to members
of the AA only, who are mainly car drivers and are drawn predom-
inantly from the White sector of the population. The
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respondents were mainly males (B8 per cent), the largest age
group was the 60 plus group, followed by the 31 to 40 age group.

Two-thirds wished the urban speed limit to remain at 60 km/h.
On two-way rural roads half were satisfied with 100 km/h or less
and one~third supported 120 km/h or more. Higher speed limits
were favoured on urban snd rural expressways. On rural freeways
three-quarters were in favour of an increase in the speed ILimit
to 100 kn/h ox mora®.

4.1.2 The Markinor survey

At about the same time the market research firm Markinor condue-
ted a Gallup poll of a vepresentative sample of 831 white
motorists in metropolitan areas, quota controlled by sex, age,
language and dncome®. The participants were asked what the
speed limit should be on an urban road, a non-freeway rural road

and a rural freeway.

Three-quarters of the sample were satisfiad with an urban speed
Linit of 60 km/h, slightly more than half were content with a
100 km/h speed limit on non-freaway rural toads and 60 per cent
wished for a 120 km/h speed limit on rural freeways.

It was also Found that men prefer to drive faster than women,
young people prefer to drive faster than older people, and
people from the inland cities (particularly Pretoria) prefer to
deive faster than people from the coastal clties.
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respondents were mainly males (88 per cent), the largest age
group was the 60 plus group, followed by the 31 to 40 age group.

Two-thirds wished the urban speed 1limit to remain at 60 km/h. )

On two-way rural roads half were satisfied with 100 km/h or less :
.

and one-third supported 120 kn/h or more. Higher speed limits "

were favoured on urban and rural expressways. On rural freeways L
three-quarters were in favour of an increase in the speed limit
to 100 km/k or mm:ag. Ly’

4.1.2 The Markinor survey

At about the same Uime the market research firm Markinor conduc-
ted a Gallup poll of a representative sample of 831 white
motorists in metropolitan areas, quota controlled by sex, age, o
language and income®. Tha participants were asked what the <

speed limit should be on an urban road, a non-freeway rural road "

and a rural freeway.

Three-quarters of the sample were satisfied with an urban speed
limit of 60 km/h, sl.'htly more than half were content with a
100 km/h speed limit on non-freeway rural roads and 60 per cent
wished for a 120 km/h speed limit on rural freeways.

It was also found that men prefer to drive faster than women,

young people prefer to drive faster than older people, and f n
people from the inland cities (particularly Pretoria) prafer to |
drive faster than pecple from the coastal citles. |
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4.1.3 The two surveys compared

The results of the two surveys are compared in Table 4.i; they
agree quite well, although the percentage of respondents who
support the nominated speed limit on each category of road is

lower in the case of the AA survey than the Markinor survey.

Table 4.1: Comparison between the AA and Markinor speed limit
surveys (references 8 and 9)

Survey Percentage of respondents in favour of a
speed limit as stated
Urban roads | Rural non- | Rural free-
freeways ways
60 kn/h 100 kn/h 120 kn/h
AA 70 49 T4
Markinor 73 56 89

The current speed limits - 69 km/h on urban roads, 100 km/h on
rural non-freeway roads and 120 km/h on rural freeways - corres-
pond with the desires of the majority of White drivers.

4.2 The United States of America

Between 1074 and 1982 the question "Do you favour or oppese
keeping the 55 mph (88,5 km/h) speed limit on the nation's high-
ways?" vas posed on six occasions in Gallup polls. The respon-
ses are given in Table 4.2, The percentages changed little
during the eight years and about three-quartars of the popula-
tion supports the 55 mph speed limit.
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A demographic breakdown of the 1982 responses showed that young
high-income White males from the southern or western states were

the most likely group to oppose the 55 mph speed limit.

Table 4.2: Public opinion of the 55 mph (88,5 km/h) speed limit
in the USA (references 10 and 11)

Response Percentage

1974 |1977 1979 |1980 1981 |1682

In favour 73 76 71 81 75 76
Oppose 24 |22 {26 {17 j23 |21
No opinion 3 2 3 2 2 3

In another survey carried out in 1979 1 323 drivers were asked
about their preference for a speed limit on wmajor highways.
Only 4,3 per cent preferred a speed Llimit above 65 mph (105
xa/myt2,

In 1980, in a survey of public perceptions of highway safety,
drivers were asked thair opinion on the level of enforcement of
the 55 mph speed limit. Nearly half thought that the level was
abour right whereas 44 per cent thoupht that emforcemsnt was not
strict enoughl®, In this same survey it was found that support
for the gpeed limit was velated to the amount of driving done by
the respondent. The greatest support came from those who had
dgiven less than 2 000 miles (3 200 km) the previous year -~ 89
per cent in favour - and the least from those who had driven
more than 30 000 miles (48 000 km) the previous year - 54 per
cent in favour.

L N

v
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4.3 New Zealand

Surveys to gauge the Now Zealand public's attitude to road
safety measuras have been done from time to time. In two of
these surveys, in 1975 and 1981, respondents ware asked whether
they wished the 80 km/h speed limits on open roads to be raised,
lowered or laft unchanged. The results ars glven i{n Table 4.3
and indicate considerable support for the spead Ilimit; the
support was siightly higher in 1981 than it was in 1975,

Tabla 4,3: Public opinion of the 80 km/h speed limit in New
Zealand (veforence 14)

%975 1981 .
Raised 34 23
Lowared 2 3
Kept as is 63 66
Don't know [ 1

The results were considerad surprising by the survey's designers
because New Zealand's rural spead limit is low by international
standards and is widely flouted.

4.4 Pinland

A very interesting review by Peltoniemi desecribes public opinion
regarding spaed limits in Pinland durdng 1973 and 1974%°. A
speed Limit experiment was initiated in southern Finland in
August 1973 for a planned period of three years.

e
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Differentiated speed limits of 60, 80, 100 and 120 km/h were
applied; elsewhere in Finland there were no speed limits except
those of local communities.

However, the energy crisis intervened and a general speed limit
of 80 km/h was applied to the whole country during the period 12
December 1973 to 30 June 1974. Thereafter, the original plan of
the eyperiment was continued.

There was a marked reduction in the number of traffic accidents
and fatalities during the experimental period and a state
research committee concluded that the effeect of speed limits on

the number of idents was greater than the combined
effects of other possible factors. Despite the original
experiment having been affected by the nationwide imposition of
the 80 km/h speed limit, it vas nevertheless possible to study
the changes in opinion before and after the setting of speed
limits,

The study of the population's opinion consisted of a question-
naire survey of licensed drivers from five centres, three within
the experimental area and two outside it. The same drivers were
polled in the summers of 1973 and 1974 and 1 531 and 1 374
returns were received. Support for the speed limiks was deter-
mined by the general question "Do you support speed limits or do
you oppose them?". A number of other questions were asked as
well.

Articles written on speed limits in 19 newspapers and four auto-
mobile journals during 1973 were collected and analyzed.The
following emerged from the 1973 questionnaire survey:

4 84 per cent of the respondents supported general speed
limits.
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Women supported speed limits slightly more often than did

men.

Younger drivers supported speed limits less than did older
drivers.

People living in cities supported speed 1imits less than
did people living in rural aveas.

Low income earners supported speed limits more than did
high income earners, :

Private licence holders supported speed limits more than
did professional licence holders.

HMembers of automobile clubs were less supportive of speed

limits than were non-members.

Owners of small cars supported speed limits more than did

owners of larger cars.

Those identifying with right-wing parties had the lowest
propertion of supporters of spead limits - 67 per cent.
Those identifying with centre parties had 90 per cent
supporters and those with left-wing identification 94 per
cant.

Opponents of speed limits drove at a higher average speed
(106 km/h) than did those supporting speed limits (94
xm/h). .

Findings concerning attitudes towards speed limits in the press

were as follows:

Articles were evenly distributed among positive (34 per
cent), neutral {33 per cent) and negative {33 per cent)

groups.
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T,

* Automobile journals were quite negative whereas newspapers

4

were generally neutral or positive in their attitudes.

8
4
i

% Right-wing newspapers were more negative in their atti-

tudes, centre party newspapers were generally positive and

left-wing newspapers were the most positive. e

* The official {aditorial) stand of newspapers and journals
towards speed limits was most often negative. The most

T negative editorials appeared in automobile journals and the
most positive in left-wing newspapers.

* The articles written by automobile journalists differed

i quite markedly from other writers' texts. Only'38 per cent
of their articles were supportive of speed limits and 358

per cent were negative in their attitude.

In the second opinion survey, in the summer of 1974, the support
for speed limits increased from 84 per cent dn 1973 to 91 per
cent in 1974, Support increased in all political groups, on the
left from 84 per cent to 96 per cent and on the right from 67 to
78 per cent. Tha lowest proportion of suppost (76 per cent) was
found among those balonging to automobile clubs.

The author suggests that the magnitude of the change in opinion
in one year is unusual and was brought about largely by the
marked decline iIn traffic accidents and the energy crisis.
These created an atmosphers whers changing ane's attitude could

be readily related to the vrisis and to the common good.

The author also makes the point that those most hostile to speed
limits - the automobile writers - were also presumably thosa who
were in the best position to be aware of the benefits of speed »

e
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s

limits, Facts alone do not necessarily change attitudes.

&
2

The press tended to be more negative towards speed limits than 3
was the general public. Similar siltuations were found in !
Austrian and West German studies.

4.5 Summary and discussion

White South African drivers are in favour of much higher speed

{ A

N iimits than drivers from the three other’ countries, despite Pai]

ot their much higher fatality rate. ol
i

Certain findings were common to South Africa, the United States
of America and Finland. Younger drivers and male drivers were
less supportive of speed limits than older drivers and female
drivers. In both Finland and the USA, high income drivers and H
those who had driven a long distance in the preceding year wera
mora negative towards speed limits than low income drivers and
those who drove only a short distance in a year.

If the remainder of the findings in the Finnish study are appli- ! i
cable to other countries then this might help to explain the i ‘
desire of the White South African to have & high speed limit.
He is right-wing and enjoys a high income. The press is also i

right-wing, In Finland, thesa factors are associated with i !
negative attitudes tovards speed linits. The difference between ci |
the AA and the Markinor surveys might be explained by the AA
survey belng confined te the Assmciation's members. In Finland,
automobile club members weve more negative Lowards speed limits i
than wer¢ non-members. b H i
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Relatively low speed limits were in force at the times of the
surveys in New Zealand, the USA and Finland, and the populations
wers aware of the safety benefits. In South Africa, the various
rural speed limits that have been 4pplied since 1974 were fuel
conservation measures and the safety benefits weve little known
or publicized.

A1l the public opinion surveys, apart from the Gallup polls in
the USA, were aimed at drivers. South Africa, with its popula-~
tion of about 27 million and vehicle population of about 4,8
millfon, is less motorized than tha other countries. Approxi-
mately half of the fatalities are pedestriang and it is quite
likely that non-drivers would have a very different view from
that of drivers of what constitutss a desirable rural speed
limit.
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CHAPTER §

FOREIGN EXPERIENGE OF SPEED LIMIT CHANGES AND ROAD
SAFETY

This chapter reviews some speed limit changes veported in
countries other than South Africa. Although it is comprehen~

sive, this review is not exhaustive,

There have been many experiments and studies related to the
effects of changes uvf speed limit on voad safety. A number of
experiments involved speed limit changes during school and
public holidays and summer weekends, These experiments were an
attempt to veduce the numbar of road accidents and injuries
during those periods regarded as most dangerous. Other studies
have examined the results of speed limits being applied to short
lengths of road.

Most of these experimental results have been excluded from this
analysls because they are not thought to be reprasentative of
typical traffic conditions. In general, only the resultz of
speed Limit studies in which the speed limit was applied contin-
wously for minimum period of about one month - praferably much
longer - to a substantial length of zoad have been included.

Some of these studles have besn previously reviewed'®. They are

repeated here and considerably more detall is given; many

further vesults are also included,
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5.1 Belgium

The Balgian government imposed a 70 kn/h speed limit on previ-
ously unrestricted roads as a fuel conservation measure during
the Suez crisis. This limit was {nstituted on 8 December 1956,
raisad to 80 km/h on 17 February 1957 and abolished on 16 March
1957. Very cold weather was experienced jin February 1957 and
the analysis of the effeet of the ghange in speed limits on
accidents was restricted to a comparison between a 27-day period
in Janvary 1957 aud the same period in January 1956,  After moal
correcting for the change in traffic in the two perlods, fatali-
ties and injuries had both decreased by 15 per cent and acci-
dents by 6,5 pev cent (2 589 and 2 420 accidents, 47 and 40

fatalities, 372 and 316 injuries for January 1956 and adjusted
17,18
O

January 1957 respectively.
5.2 Finland

Finland has done extensive speed limit experiments over a
16-yaar period between 1962 and 1978; these have been described
comprehensivaly by Salusjirvi'®.

5.2.1 Speed limit experiments in the 1960s

During the 1960s four speed limit experiments ware done, two of
which were shorg-tetm experiments spplied countrywida during L
public holidays. The remaining two {nvelved experimental
periods lasting several months and are described below. N

& P SO & v
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Spead limit experiment In 1962

On 1 June 1962 a ganeral speed limit of 9D km/h was applied in . : g
three provinces for a four-month periocd on previously uncon-
trolled roads. Approximately half of the total vehicular travel v
was done on these roads, On 30 September the spead limit was
rvemoved. The mean spsed of vehicles pricr to the imposition of

the speed 1imit was 69 km/h and the 85-percentile speed was i
about 90 km/h. After the dimposition of the limit the speads J‘ 3

dropped by 2 and 8 km/h respectively, S

The recorded numbar of accidents during the experimental period
was compared with the estimated number, had no speed limit been
in force. The total numbsr of accidents decreased by 6 par ¢
cent, injury accidents by 8 per cent and fatal accidents by 10
per cent.

Speed Hmit experiment in 1968

During Octobar and November 1966, a general speed limit of 90 . i
km/h wvas again imposed, this time throughout the country.
Compared with 1962 the mean speed had increased by 7 km/h to 76
km/h and about 25 per cent of drivers were exceeding 90 km/h; in
1962 the proportien was 15 per cent. The mean speed foll 3 km/h
and the 85-percentile speed 11 km/h. The s imated reduction in :
1 total accidaents was 7 per cent, injurles 10 per cent and fatali-

ties 24 per cent, A

T N ’
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5.2.2 Speed Umit experiments between 1973 and 1976

During the early 1970s it was decided to do further speed limit

ey “~iments over a three-year period. The first phase applled
to i southern provinces only, the secand phase covered the
whole country and the third incorporated some changes in the H
levels of the speod limits. The experiment involved tis selec- "

tive a:: cation of differential speed limits. .

During Phase I there was no speed limit on the rural network
except in the southern provinces. The spcsd limit on the s
remainder of the network was 80 km/h during the application of '
the general speed limit and during Phases II and IIT. The first e
phesa lasted just under five months and wes interrupted by the I
impesition of a general spead limit as a consequence of the 1973
oil crisis, Tris unplanned speed limit lasted just over six

i v months and the experiment resumed with Phases II and III, each
} of which lasted twelve months, The speed limits and the lengths N

Y
;;’? of road to which they applied are shown in Table 5.1.
.
o Table 5.1: Finland, speed limits and experimental road length L
o during the various phases of the experiment {(ref. 19)
5 Speed Length of road to which speed limit applied ,
limit
oot km/h Phase I |General 80 { Phase II Phase III i
ikm/h 1imit
| % W |z kmo | % %
120 991 | 19 - |- 817 | 5 807 5 :
100 2947 1 56 - 1= 11073659389 60
. 80 948 | 18 | 948 | 72 | 3418 | 22 | 3755 23
60 220 | 4 | 220 | 17 845 | 6| 1687 10
50 wif 3 143{1ul 2t 2 396 2
. Total 5249 100 [1 311 100 |15 474 [100 |16 544 100 ;,
&
J(
{

N
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Table 5.2 compares accidents by severity in the three-year

period before the with the thee-y experimental
period and it will be seen that the experiments were highly
successful in reducing the numbers of accidents and their
severity. The highest proportionate reduction was in fatal
accidents and the lowaest in sll sccidents.

Finland, average annual accidents before and during
the experimental period (reference 19)

Accident |{Average number of accidents | Percentage
severity per year change
Before: During:
1970-73 1973-76
Fatal 134 550 -25
Injury 5 38 4 615 -18
All 12 043 10 320 "-14

7able 5.3 shows the percentage change in the numher of accidents
during each phase of the experiment, compared with the before
period, on weekdays and weekends. During Phase 1 the chatge in
the nurbex of accidents was greatest over weekends, but during
the othar phases the changes on weekdays and at weekends were
approximately the same.

Table $.%: Pinland, percentage change in accidents dv:in
¢ifferent phases of the experiment compared with the
aiore perind (reference 18)

Percentage change in all accidents

Phase | General | Phase | Phase
1

Limit o} 1I
Weekdays +5 -28 12 -15
Weekends -18 -29 -9 -19
Average -7 -28 -1l -17
Injury aces only | -16 -28 -15 -24

U SR W e



“31-

Table 5.4 lists the change in speed and the percentage change in
the number of accidents during each phase of the experiment and
on sach speed limit category of road.

Table 5.4: Finland, the change in speeds and accidents on roads
with different speed limits during the experimental
period {reference 19)

Phase (Group {Speed Change in speed Percentags change
Limit km/n in accidents
km/h
Mean { 85 st |Fatal{Injury| All
%-ile | dev.
1 1 60 -2 -6 | -1,8 ({(¥12)} -5} -15
2 80 -6 | -13 | -5,5 | -40{ ~-34{ -48
3 j100 -2 -9 | =4S | -17 | -1 ho-7
4 {120 -1 -1} -L4 ({-44)p -26 | -20
General| 1 | 60 2 | -5 | -1,7 jean| -as | - SR
speed | 2 80 “6 | -17 | -6,1 [ 13| -39 ( -39
limit | 3 80 -7 j <19 -7,6 | <47 | 45 | -42 )
& 80 -g | -20 -7,4 {(-20} -s2 | -33 .
Q¢
I 1 60 0 & -0,9 | {(+64) =8 | 41 =
2 80 -3,5] -11 | -5,4 | =37 ] -33 ] -28 :
3 {00 -2 «7 | ~4,5 | -8 -9} 42
4 {120 42 0 | -1,7 | (#5)] 431 | w7
hoad i 60 -4 -6 0,0 [(-45)| -23 | -23
2 80 -3 f -0 | -8 -48 ) 40 { -32 :
3 {100 0 -6 | -5 -46 1 -20 | -10 .
4 j12e +2 0 | -3 -51)} -6 0 “
3
Notes: The column headed "Group" refers to those roads with ¢
spead limits of 60, 80, 100 or 120 km/h during Phases
I, 1T and/or III. During the period of the gemeral
speed limit, Group 3 and 4 roads were restricted to 80
m/h.
Porcentages in parveatheses are based on small samples -
and are not st:.iistically significant, :
M
The changes in the mean speeds are generally quite modest and :
the application of an 80 km/h speed lLimit on the roads previ- ’
ously controlled by a 120 km/h speed limit reduced the mean
speed by only ¢ km/h. In Phase II the imposition of a 120 km/h

speed limit actually increased the mean spead by 2 km/h, which

L2
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Table 5.4 lists the change in speed and the percentage change in
the number of accidents during each phase of the experiment and
on each speed limit category of road.

Table 5.4: Finland, the change in speeds and accidents on rosds
with different speed limits during the experimental
period (refersnce 19)

Phase |Group |Speed | Changa in speed Percentage change
limit km/h in accidents
km/h

Maan | 85 Std  {Fatal|Injury| All

Z-ile | dev,
I 1 60 -2 -6 | -1,8 {C+12}| -5 | -is
2 80 -6 -13 ~5,5 -40 ~34 | -48
3 J100 -2 -9 ) =4,5 | <17 | -1} -7
4 |120 -1 -1 o-1,4 (a8 -26 { 20
General{ 1 60 -2 =5 1 -1,7 (433} 35} -10
speed | 2 80 -6 | -17 | -6,1 | -13{ -39 -39
limit | 3 80 -7 <19 | =7,6 | -47 | =45 | =42
4 80 -9 | -20 | -7,4 [(-200] -42 [ -33
Ir 1 60 3 “4 | -0,9 1(+68)] -3 #
2 80 -3,50 <11 | -5,4 | -37 ) -33 | -28
3 100 -2 -7 -4,5 -48 -9 +2
4 [120 +2 O | -L,7 | (+5)[ 431 [ 17
hass 1 60 -4 -6 0,0 j(-45)| -23 § -23
2 80 -3 {-10 | -5 -48 | -407] -32
3 100 0 -6 -5 ~46 ~20 | -10
4 (120 +2 ¢ -3 {-51} -6 °

Notes: The column headed "Group” refers to those roads with
speed limits of 60, 80, 100 or 120 km/h during Phases
I, II andfor III. During the period of the general
sp7ed limlt, Group 3 and 4 roads were vestricted to 80
km/hk.
Percentages in parentheses are based on small samples
and are not statistically significant.

The changes in ti mean speeds are generally quite modest and
the application of an 80 km/h speed limit on the roads previ-
ously controlled by a 120 km/h speed limit reduced the mean
speed by only 9 km/h., In Fhase II the imposition of a 120 km/h
speed limit actually increased the mean speed by 2 km/h, which

s




T Ty T

32~

led to an increase in injury- and all accidents and a non-sig-
nificant increass in fatal accidents.

5.2.3 Main conclusions from the Finnish experiments

Salusjirvi drew the following tonclusions from the study:

* Speed limits have a decveasing effect an all accidents only

when the average spesds have decreased.

* The larger the decrease in speeds, the greater the effect

on accident numbars,

* Smail reductions in speeds vesult in  proportionately
greater reductions in fatal and injury aceidents than in

all accidents.

* If the average speed decrpases by more than $ km/h, injury
accidents and all accidents decreszse in equal measure. kg

Based upon the study results, he suggests tha foliowing will A
apply:

* If the spmed limit is set higher than the B83-percentile
speed then drivers travélling slower than the speed Limit

will increase their speeds, leading to a veduction in the B
standard deviation of the speed but an increase in the mean .
speed, The number of accidents will increase but fatal and N

injury accldents will remain the same. . E

. *  If the speed limit is set at the 85-percentile speed the LI
mean speed will be unaffected because the effect of faster )

i

2

g
S

drivers driving more slowly will be counteracted by slower

T8

S
g
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drivers driving more quickly. The standard deviation of
the speed will decrease, leading to fatal and icjury acei-
dents decreasing but the overall number of accidents
remaining unchanged.

* If the speed limit is set lower than the 85-percentile then
both the mean speed and the standard deviation of the speed
will decvease. Fatal, injury and all accidents will

decrease,

5.3 France

Spesd limit experiments had been done on some rural roads during
salected weekends between 1998 and 1961, A decline in the
number of accidenks was ascribed to the speed limits.  Further
experiments wexe done in 1969 and 1970 and ave described

batow3:20:21,22

$.3.1 Speed restrictions on major voads in 1969

Speed limits were applied from 24 March 1969 on five major roads
with s total length of 1 570 km. It was not stated but was
impiied that these roads were previously unrestricted and that
the experiment lasted for nine months., The roads affected were
the RN 2, 7, 13, 23 and 113. The limit was 100 km/h except on a
short langth of the RN 113, wherve it was set at 120 km/h, and
certain dangevous Sectivns, where an 80 km/h limit was applied.
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Effect on speeds

The speed limits veduced both the average speed of vehicles and
the percentage of vehicles exceeding 100 km/h; this is illus-
trated in Table 5.5.

¥ Table 5.5: France, mean speed of vehicles and percentage
excgeding 100 km/h before and after the application

of the 100 km/h speed limit (reference 18)

Heighted mean speed Percentage exceeding
kn/h 107 km/n

Before

Afger

Diff.

Before

Afcer

Biff.

Fast ol

43,6
-11,7
~10,0

21,9
i8,1

+0,9
-2, 6
-35,4
-41,1

-32:5

84,5
81,3 | -

s 40,64
5,
88,4 | ~5,
1,
6y

12,1
12,6 - B
20,9
-21,6

89,5 -1

89,9 83,3 | ~

Note: The speads of fast and slow vehicles were measured. LR
Fast whicles comprised the fallowing medals:
Renault R16, Paugeot 404 and 504, Gitroen ID and DS.

There was a very signifisant dacline in both the percentage of
vehicles exceeding 100 km/h and the avarage speed of vehicles on
all roads other than the RN 2.
aseribed to the bad weather that traditionally
and Pebruary, the period when e

Tha apparent speed increase on P
this road was
affects this road during January

the before speeds wers measursd. changes were
observed on the RN 23; this rvad had the highest mean before ‘\

The standard deviation of speeds was lower on all five

The greatest

speed.

roads after the introduction of speed limits.
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Effect on accidents and casualties

Table 5.6 shows the number of lnjury accidents recorded on each
road in the last nine months of each of the years 1964 to 1969

Also shown is the predicted number of accidents for the last
nine wonins of 1969, had no change in the speed limit taken
place, On each road the recorded number of accidents in 1969 is
lower than the 1968 or 1967 accidents and similar to or lower
than the 1964 accidents.

Table 5.6: F.. -ged injury accidents in the last three-
L8 the year, 1964 to 1969, and the predicted
numia. .ceidents in 1969 (reference 18)
Road Number of injury accidents during % diff.
thia last three-quartevs of the yeak 1969
'64 | 165 | 166 | '67 | '68 | 65 | t69 | compared
rec,| pred. with
predicted
RN % 46| 155 149 137F 245) 1521 240 -37
RN 7 712} 744y 670] 759] 898} 528] 873 -40
RN 13 273) 269] 258) 332 441] 264 434 -39
RN 23 3221 333 332| 4235) 44| 257fF 448 -43
RN 113 405) 405 421) 521} 678| 420) 685 -39
ALl 1 85811 906]1 830)2 214(2 676(1 6212 680 ~40

The predicted number of accidents was obtained by linear regrss-
sion of the numbar of accidents against the year, based on the
years 1964 to 1968 ami excrapalating the tvend for 1968, This
mathod was found to give a higher correlation coefficient than a
regression on the number of accidents against traffle flow.

In South Africa it has been demonstrated that, although there is
& genaral upward trend in accidents with time, there are
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exogenous factors that affect the year to year trendsza. One
such factor 1is the level of the economy, which can have a
considerable influence on the number of accidents. An exami~
nation of Table 5.6 suggests that tha economy in 1966 was at a
low polnt in view of the decline in aceidents in that year. The
sharp rise in the number of accidents in 1967 and 1968 s
indicative of strong economic growth., A far better approach
would have been to select a2 control group of roads amd to do an
analysis of the before-and-after accidents on LEhe centrol and
experimental groups.

The predicted values were not given in reference 18 and the
values in Table 5.6 have been recomputed. The 1969 predicted
values are similar to the 1968 recorded values. Had no change
in the speed limit taken place, the percentage reduction of the
1969 ded injury 1d d with the predicted
nonber of aceidents is  remarkably consistent on the individual

roads and on all the roads considerad together. The average
reduction is 40 per cent.

Table 5,7 shows the history of injury acclidents and casualties
on the experimental toads between 1964 aud 1969. Once again,
the predicted 1969 figuras are axtrapolations of the 1964-68
tread lines and have slso baen recomputed, The recorded 1969
Figuras in each category are lower than any of tha previous five
years' figuras,

Tha perventage reductions of the 196¢ recorded injury accidents
and casualties compared with the predicted va.ues are again a
vary consistent sat of data; the average reduction ds 40 per
cent., The percentage reduction of accidents and casualties is
the same, irrespective of the severity of the accident.

ot
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Table 5.7: Franca, injury sccidents and casualties during the
last three~quarters of the year, 1964 to 1969
(reference 18)

Type Number of aceldents and casuslties during| 7% diff
"the last three-quarters of the year 1969
t64 | '65 | '66 | '67 | '68 | ‘60 | '69 | compared

rec. |pred, with
pre-
dicted

Accident:

Non-fatalll 161 668]1 60511 946{2 340{1 4U6|2 353 ~40

Fatal 2421 2379 225§ 268 336] 215| 327 »34

Total 1 858} 9061 8302 214{2 676{1 621]2 68D ~40

fasualties:

§light 2 180{2 371{2 236{2 S93{3 148(1 840)2 823}  -35

Serdous |1 286)1 2361 1501 405|1 760f1 03411 701 -39

Fatal 304) 208} 276) 134 444 270 426 -37

Total 3 773}3 90513 662)4 332[5 352]3 14415 280 =40

5.3.2 Spzed restrictions on major reads in 1970

The spead limit experiménts of 1969 wers resumed in 1970 and
were extended to cover 13 070 km of the most heavily trafficked
roads. The speed limit was set at 110 km/h (130 km/h when
overtaking) and was introduced on 25 April on some roads and 15
May on the remainder. It is not known how long this experiment
lasted but it was still in operation during August 1970, It is
assumed that these roads werd unrestricted prior to the intro-
ductlon of the speed limit,

Effect on ¢peeds

Speed measurements, before and during the trial, were done in
April and August and the weighted results are shown in Table
5.8,
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Table 5.8: France, speed measurements of vehicles before (April)
and during (August) the application of the 110 km/h
spead limit (reference 18)

|Measure Weekends and Qther
public holidays weekdays

Before | During Before | During

¥ree speed of veklcles - km/h:

Mean speed 93,5 9¢,0 90,2 87,5
85-%ile speed 110 106 108 104
15-%1le speed 75 73 71 71
% exceeding 14,58 8,7 12,8 5,9

speed limit

Overtaking speed of vehicles - km/h:
s

Mean speed 99,2 101,3 101,3 96,3
85-%ile speed 116 116 116 13
15-%ile speed 83 86 85 - 8L

Note: The free spaed of a vehicle is the vehicle spot
speed when unaffected by other traffic,

The introduction of the 110 km/h speed limit was successful in
reducing the mean speed and the 85-percentile speads of vehlcles
by 3 and 4 km/h respectively, Although Tables 5.5 and 5.8 aze
not directly comparable, the application of the 100 km/h speed
limit had a congiderably greater effect on vebicle speeds than
did the 110 km/h wupeed limit, The proportion of vehicles
exceeding the 100 km/b speed limit was, however, much larger
than the proportion exceeding the 110 km/h speed limit., Intui-
tively, these are results we should axpact.

Bffect on eccidents and casualtfes

Accident and casuaity data were collected for the roads affected
by the speed limit and for othar rural roads located in the same
Departments that were unaffected by the spead limit. These data
were collected for the months May to August 1970 - during the
period the speed limit experiment was in operation - and for the
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same period one year earlier. The vesults are shown in Tables
5.9 and 5.10. -
%
Table 5.9: France, monthly injury sccidents on the experimental o #
and control groups of roads before and during the M
speed limit experiments (reference 18) S
Group of Before: 1969 During: 1970 E
roads wo}
May| June] July| Aug.| May} June| July| Aug. °‘
Experimental 8841 817§1 062§1 15| 530 724] 9421 052 1}_
Control 6 94617 5688 677{0 246(6 B4L|7 5218 685{9 136 <
S Percentage | 12,7} 10,8) 12,2 12,5] 7,7] 9,6] 10,8} 11,5 ;
5 L
i :
fn
Lo Table 5.9 shows that there was a slight drop in the number of
L accidents on the control group of roads in 1970 compared with k
i 1969, On the experimental group of roads there was a substan-
i 2 tial drop in the number of accidents. The largest fall occurred
i in May, the first month of the experiment; thereafter the fall o
i was much less. LN
b v
lew o
T Table 5.10: France, injury accidents and casualties by severity ’
v . before and during the speed limit experimen™ |
i (referenca 18)
o g
W
is Severity Before During |Parcentage
fi May-Aug, {May-Aug.{ change i
g : 1969 1970 °
i
i Accidentst
(ot Fatal 567 435 -23,3 +
. Other injury{ 3 354 2 813 ~16,1 i
a s Total 3921 3 248 -17,2 ]
i,; ) Casualties:
S S1ight 4588 fao02 | -12,8
By Serious 2 644 2 329 ~11,9
et Fatal 716 582 -18,7 W
Wi Total 8 148 6 913 ~15,2

L
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same period one year earlier. The results are shown in Tables
5.9 and 5.10. *

Table 5.9: France, monthly injury accidents on the experimental
and contrel groups of roads before and during the
spaed limit experiments {reference 18)

Group of Before: 1969 During: 1970 o)
roads

May| Junej July| Aug.| May[ June| July} Aug.

Experimental 884 B1711 062{1 138} 530) 724] 942|1 052
Control 6 9467 56818 67719 2466 B4L{T 521|8 6859 136

Percentage 12,7{ 10,8} 12,2} 12,5} 7,7} 9,6} 10,8] 11,5 %

Table 5.9 shows that there was a slight drop in the number of
accidents on the control group of roads in 1970 compared with Fo
1969, On the experimental group of roads there was a substan- B -
tial érop in the number of accidemts. The largest fall occurred L
in May, the first month of the experiment; thereafter the fall o
was much less, A

Table 5.10: France, injury accidents and casualties by severity 2
before and during the speed limit experiment
(reference 18)

b
g Copt Severity . | Before Durlng |Percentage D
) May-Aug. {May-Aug.; change L
e 1969 1970
- ) Accidents: e
A Fatal 567 435 -23,3 “
4 o Other injury| 3 354 2813 =16, W i
¥ Total 3921 3 248 -17,2 “
h i
i Casualties: ~ i
$1ight 4 588 4 002 -12,8 - :
Sarious 2 644 2 32 -11,9 ;
Fatal 716 582 | ~18,7 .
Total 8 148 6 913 =15,2 ©
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The increase in traffic from 196% to 1570, during June and
August, was about four per cent on the experimental rosds and
about seven per cent on the French network as a whole. The
decline in accidents on the control group of roads, despite an
increase in the volume of traffic, suggests that the effect of
the speed limit might have carried over from the experimental
group to the control group of roads. A decline in the economy
is likely to have had a similar effect.

Tsble 5.10 shows that the number of accidents in 1970 on the
toads affected by the speed limit dropped by 17 per cent com-
pated with the same period a year earlier; casualties dropped 15
pex cent. Fatal accidents and casualties were reduced the most.

5.4 Denmark

Rural speed limits were reduced following the oil crises of 1973
and 1979 and the effect of the limits on speeds and accidents

has besn described by Christensen’’.
5.4.1 Speed limit change in 1973

n the autumn of 1973 the Danish government introduced general
speed limits of 60 km/h on urban roads and 80 km/h on all rural
roads. It was not stated bur it is assumed that there was no
rural speed limit on rural roads pricr to 1973. On urban roads
there wers a number of local speed .imits on individual streets.
The rural limit was raised in March 1874 to 90 km/h on non-
freeway roads and 110 km/h on freeways. The safety benefits
were such that a year later the limits wers made permanent.




i

—41-

Effect on speeds

fable 5,11 shows the average and the standard deviation of
vehicle speeds measured bafore and after the imposition of the
speed limits., Measursmens were taken between June and October
1973 and during the trial vear, April 1974 to March 1975. Four
freeway locations and ten non-fresway locatlions were surveyed.

Table 5.11: Denmark, rural speads before and during the applica-
tion of speed limits (reference 24)

Class of Speed Speed - kn/h
road limit
fan/h Befora During Change
Mean 'Std Mean Std Mean 5td
dev, dev., dev,
Freaway 110 98 18 89 14 -9 -4
Non-freavay 90 B3 16 79 1 -4 -5

'The change in the mean spead was modest, particularly on non-
fradway roads, but there was a fubstantial percentage reduction
in the =i >wdard devistion of the speed,

Effect on accidents

‘The numbers of rural injury idents for the L2-month
periods 1 April 1972 to 31 March 1973 and 1 April 1974 to 31
March 1975 ave shown in Table 5.12. The 30 per cent reduction
in sceidents following the imposition of the spesd limit is
considerable, Daspite the higher speed limit, the greatest
veduction was recorded on freeways (nearly 40 per cent).

J—
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Table 5.12: Denmark, injury accidents on vural roads before and
duzing the application of speed limits (reference
24)

Cisss of Speed Number of injury accidents %
road limit diff.
km/h Before | During Diff,

Apr.72 | Apr.74
to to
Mar.73 | Mar.75

Freevay 110 221 136 -85 ~38,4
Non-freavay 28 7 563 5 343 -2 222 -29,4
Total 7784 5477 -2 307 ~29,6

The aceident rate had bean declining steadily during the years
preceding 1972 and an extrapolation of this trend to the experi~
menmtal year would account for 3,4 pex cent of the reduction.
Traffic declined by 7,7 par cent during the experimental period
and the remaining 11,2 per cent reduction in the number of
accidents vas ascribed to Cthe speed limits. Similarly. the
effect of the speed limits on the reduction in fatal aceidents
was estimated to be 20 per cent. The caleulation of fatal
accidents was based upon total {ucban plus rural) sccidents. As
the percentage change in injury accidents in rural aveas was
greater than for the country as 2 whole, it is likely that the

duction in fatal 1d would alse be higher in
rural areas. The 320 per cent estimate is therefore probably

conservative,

Total injury accidents (urban plus rural) declined by 22,3 per
cent and fatalities by 34 per cent. Ursan injury accidents
declined by 2 071 accidents from the 11 838 in the control year
(a drop of 17,5 per cant). It was estimated that less than five
per cent of this could be ascribed to the speed limits.
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The above analyses take no account of any change in economic
conditions between the bafore and experimentsl periods, Any
such change can have a substantial effect on the number of
accidents. As many Western countries' economies suffered after
the OPEC oil crisis in 1973, it is possible that the foregoing
analysis overestimates the effect of the speed limits,

§.4.2 Speed limit change in 1978

A threat to the country's fuel supplies caused the Danish
government to introduce further speed limits on 15 May 1979.
Rural speed Llimits were veduced to 100 km/h and limits on
non-freevay rural roads were teduced to 80 km/h; urban speed
limits remained at 60 km/h.

A 30 per cent increase in the price of fuel was introduced on
1 July 1979 (just three and a half months after the introduction
of the speed limits) and this led to a substantisl and long-term
deciine in the volume of traffic.

Effect on speeds

Speed measurements were taken immediately before and after the
introduction of the speed 1limit at four sites on freeways and
$ix rural non-freeway sites, Details for each site are given in
Table 5.13. There was a small reduction in the mean speed at
most sites and a reduction in the standard devistion of the
speed at all sites. The speed limit was widely flouted by

drivers,

SV
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Table 5,13: Denmark, speed parameters on rural roads before and ;
after the imposition of the 1979 speed limits o
(reference 24) -

Spead Spesd - km/h Percentage ex-
limit ceeding new
km/b Before During Change speed limit
Mean |Std {Mesn |Std Mean |Std |Before |During
deav, dev, dav.
Freeways:
100 84,0 {11,5 (80,4 (10,0 } -3,6 [-1,9 8,4 2,9
100 89,7 (11,9 [88,7 {11,6 | -1,0 |-0,3 | 16,6 13,8
100 99,1 |13,3 93,4 12,3 | -3,7 {-1,0 | 45,4 31,6
100 4,9 [14,6 95,0 112,4 § 40,1 [-2,2 } 35,4 35,2
National highways:
80 85,5 11,4 180,6 | 9,4 | -4,9 |-2,0 | 64,5 48,7 ¥
80 $2,5 |12,5 (81,7 (10,6 | -0,8 [-1,9 | 53,4 44,1
80 75,3 |10,0 |73,9 | 8,3 | -1,4 |-1,7 | 25,9 15,2
80 82,9 110,1 §77,0 | 9,6 | -5,9 {-D,5 | 57,1 27,4
{Secondary highways:
80 7 12,7 77,9 ji1,6 | 40,1 j-1,1 | 39,5 39,7
80 69,7 |15,2 [72,5 | 9,7 | +2,8 [-5,5 | 26,8 23,5 .

Effect of the 1979 speed limits on eccidents

The avaluation of the effect of the speed limit change is based
on the period 15 March 1979 to 30 September 1979 compared with
the same period during the preceding three years. Although =
thersa was a fuel price rise in the middle of this period in
1979, tha total traffic was about the same as during 1978.

Tt was estimated that there would have been 2 793 injury acei-
dents on the rural network subject to the 80 km/h speed limit
{freevays not included) in the analysis period in 1979 had there o
besn no change in the speed limit. A total of 2 306 accidents .
were recorded, which suggested that the imposition of the speed
limit was responsible for the 17,4 per cent reduction in acci-
denta,
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Although urban speed lLimits were not affected, a reduction in
the number of accidents within urban areas during the analysis
period in 1979 compared with similar periods in the years 1976
to 19078 was recovded. The figures are given in Table 5.14.

Table 5,14: Denmark, urban injury accidents in the period 15
March to 30 September for the years 1976 to 1979
{raference 24)

Year | No. of injury
accidents
1976 4 750
1977 4 944
1978 4 746
1979 4 2710
The total vehicle kilometres travelled in urban areas in Denmark s

is unknown but, if the percentage veduction in travel during the
analysis period from 1978 to 1479 was the same as in rural
areas, then this would not explain the 10,0 per cent reduction
in urban injury accidents that oceurred. A change in the
economy may well have contributed to the reduction, but the
possibility of the affects of the ruryl speed limit influencing

driver behaviour in urban areas, thereby reducing accidents,
should not be discounted.

5.5  Swaden o (

u
5 Sweden has carried cut a number of spemd limit experiments over ’ N
the years, Prior to 1967 a number of trials were done involving oo
n the imposition of speed limits on rural roads over weekends and 5,
4 during holiday paricds. In the intervening periods, no speed vl
l"? limit applied. The results of these experiments have baen fully ’ 3
o reportad by Jénrup and Svansson!® but only the trials of differ- :

entiated speed limits that took place between 1968 and 1872 are

described here
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The speed limits tested on freeways were 110 and 130 km/h; on
non-freeway rural rosds they were 70, 90 and 110 ka/h. The
differentiation was done on the basis of the standard of the
xoad; the speed limit set on high standard roads was higher than
that on lower standard roads. The experiments are described in
Table 5.15.

Table 5.15: Svwelen, speed limit expiriments between 1968 and
1972 on rural roads (reference 25)

Expariment No. Spewd limit - ka/h
C = control (NSL = na speed limit)
E = 1
From To
Non-freeway roads:
1 NSL 90
2 NSL 110
3B 90 110
3¢ a0 90
4E 110 90
4C 98 90
5E 90 70
5C 90 90
6E 90 110
6C 90 920
7E 96 110
7€ 90 90
Freeways:
8 130 110

§.5.1 Effect on speeds

Unfortunately, reference 25 does not give many details of the
speed changes that ocecurred during the various experiments.
When the speed limit changed from 90 km/h to 70 km/h (expariment
5E} the mean speed decreased by 6 km/h; when the speed limit
changed from 90 to 110 km/h the mean speed increased by 6 km/h.
A general comment was made that a reduction of 20 km/h in the
speed 1imit led to an average reduction of 6 ta 8 km/h in the
mean speed,




—47-

5.5.2 Effect on accidents

The before-and-after accidents by severity for the various speed
limit changes are shown in Table 5.16.

Except in the case of experiment 2, lowering the speed limit
teduced accidents and raising the speed limit increased acci-
dents. It is presumed that either the mean speed or the stan-
dard deviation of the vehicle speeds, or both, were increased
when the spead limit was set at 110 km/h in experiment 2.

The results were not always consistent: reducing the speed limit
from no speed limit to 90 km/h reduced accidents by about 10 per
cent {experiment 1) whersas reducing the speed limit from 110 to
90 km/h reduced accidents by one-quarter (experiment 4).
Increasing tha speed limit from 90 to 110 km/h increased acci-
dents by 50 per cent in the case of experiments 3E and 7E but by
only 10 per cent in the case of experiment 6B, The criteria for
selecting a speed limit for a particular road changed from
experiment to experiment and this may have contributed to the

inconsistencies.

Table 5.16: Sweden, accidents by severity before and after the
change in speed limits (reference 25)

Period Number of accldents

Fatal , T Damage only Total

Experiment I: NSL < - . ¢

Before 6 948 1 423
After 4 o 878 11291
% diff. -30,2 L FiUgh b -9,3
Bxperiment 2: NSL ~ 110 km/h:

Before 40 277 452 969
After 44 303 695 1042
% diff. +10,0 9,4 +6,6 17,5
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Table 5.16 cont.: Sweden, accidents by severity before and after
the change in speed limits

Pertod Number of accidents

Fatal (or Injury Damage only Total

fatalities)

Bxperiment 3E: 90 - 110 km/h:

Before 90 165 263
Afte 122 256 400
K diff. +175,0 +35,6 +55,2 +52,1

Experiment 3C: 90 - 90 km/h:

Before 161 294 459
% After 161 326 489
% diff. -za,o 0,0 +10,9 +6,3
- Experiment 4E: 110 - 90 km/h:
. Before 14 75 183 272
. After 1 56 134 q 201
~ % diff. 21,4 -25,3 -26,8 -26,1 \
R 4 Experiment 4C; 90 - 90 km/hs :
: ] Before 85 180 273 ot
i - After 90 194 294
- % diff. +25,o 45,9 +7,9 41,7
Experiment SE; 90 - 70 km/h: . ot
Before (80) 606 1250 1 856
After (467 462 1 059 1521 :
% aiff.  (-42,3) -23,8 -15,3 -18,0 3
: Experiment 5C: 90 © 53 km/h: [
H Before (61) 05 1077 1582 “ 4
: After (60) 534 117 1651 H
% diff.  (-1,8) 45,7 +3,7 ok .
4 i
. Experiment 6B; 90 - {10 km/h: !
P Before ( 6) 7 86 165
) After 13) 55 % ©osL
Z diff,  (-18,7) +7,6 +11,6 49,7 .
v Experiment 6C: 90 ~ 90 km/h:
H Before 1078
1 After 1 081 -
% diff, 40,2 .
Experiment 7E: 90 - 110 km/h- ;
Bafote &7) 114 185
AfE 14) 104 169 273 B
% ates. (-)—100,0) 46,5 +48,2 +47,6 d
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Table 5,16 cont.: Sweden, accidents by severity before and after
the change in speed limits

Period Number of accidents
Patal (or | Injury Damage only Total
fatalities)
Experiment 7C: 90 ~ 90 km/h:
Before (19) 99 206 305
After (14) 94 197 291
% diff.  }(-26,3) 5,1 “byb -4,6
Experiment 8: 130 ~ 110 km/h {on freeways):
Before (32) 385 751 1136
After (28) 321 631 952
7 diff.  |(-12,5) -16,6 -16,0 16,2

5.6 Australia

In 1572 & 70 mph {113 km/h) maximum speed limit was introduced
in the state of Victoria. At the beginning of 1973 this limit
was 7+ 'w2ed to 60 mph (97 km/h); in mid-1974 it was metricated
to 1L -w/h. The effects of the veduction of the speed limit
from 70 mph on both vehicle speeds and accidents have been
investigacedzs<

5.6.1 Effect on speeds

The free speed of vehiclas was s¢.iured at twelve rural sites in
each year from 1972 to 1976. T wsighted values of mean speed,
standard deviation and 85-pertcni:i speed are shown in  Table
5.17.

The mean spead in 1974 dropped by 3,7 km/h compared with the
previous year; the standard deviation dropped by 1,4 km/h and
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the 85-percentile speed by 5,8 km/h. This substantial decline
in the faster speeds 1s vesponsible for the veduction in the
mean speed and the standard deviation, By 1976 the mean and the
85-percentile speeds had both increased to within 2 km/h of the
1973 speeds. This gradual increase in speed with time has alse
been observed in Seuth Africa.

Table 5.17: Australia, the weighted mean paramsters of spead on
rural roads in Victoria, 1972 to 1976 (reference 26)

|Heasurement. Maan speed Stdldev‘ 85 Z-ile } Number of
km/h

period km// speed  [measurements
Nov./Dec. 1972 101,2 12,2 113,0 3 408
June/July 1873 99,4 12,1 111,7 3 400
Aug./Sep. 1974 95,7 10,7 105,9 3178
Aug. /Sep. 1975 95,2 11,4 106,7 4 412
Aug./Sep. 1976 97,6 11,8 109,4 4118

5.8.2 Effect on accidents

Fatal and injury accidents for Victeria for the years 1973 to
1976 vere divided into two categories - state highways and the
rest of the state - and further divided into high speed zones
(70 mph/60 mph/100 km/h speed limits) and low speed zones (spead
iimits lower than the above). It is not clear whether these
zones equate with rural and urban areas. Possibly low speed
gones would include some rural roads. These accidents are shown
in Table 5.18,

Injury aceidents declined on State highways and on other roads
in both high and low spaed zones, The reason for the introduc~
tion of the lower speed limit was not given, The OPEC oil
crisis, which started in November 1973, occurred during the

* P RN S PR Y
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Table 5,18: Australia, fatal and injury accidents in Victoria,
1973 to 1976 (rsference 26)

Year No, of % change No. of 7 change
accidents £rom 1973 accidents from 1973

Fstal‘Iirnj, Fatal] Tnj. | Fatal | Inj. |Fatal] Inj.

State roads: high speed zones Other roads: high speed zones
188 |1 431 176 |1

1974 | 185 |1 212 | -:8 | -15 165 |1 519 -6 [ -15
1975 § 183 1 242 -3 4 -13 186 {1 684 +6 -6
1876 1 191 11 247 +2 ] -13 191 J1 674 +9 -6

State voads: low speed zones Other roads: low speed zones
1973 82 f1 794

1974 76 |1 603 -7 | =10 343 (8 204 -5 -13
1975 88 |1 559 +7 | -13 327 |8 140 +6 | -14
1976 88 |1 504 +7 § -16 360 {8 255 +1 | -13

study period, The veduction in the number of accidents might
have been affected by factors asgociated with the crisis, such
as a downturn in the economy, an increased fuel price, reduced
travel and so forth.

The percentage reduction in injury accldents was simllar in the
four areas and the number of accidents in 1974, 1975 and 1976
was in all cases lower than the accidents recorded in 1973, If
the reduction in speed was a factor in reducing the number of
accidents - and from other countries' experiences there is no
reason to doubt that it was - the similarity in the percentage
reductions suggests that the sffects of the lower speed limit
ware not confined to the roads to which it was applied

The percentage reduetion in the number of fatal accidents was
lowexr than that of injury accldents. This is surprising because
a veduction in spead would be expectsd to have a greater effact
on the more severe accident. The numbers of fatal accidents are

i
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rather small and we may just be observing a spurious result.
Nevertheless, it is odd that the results should be so consistent

in the four areas each year.

5.7 New Zealand

In December 1973 a 50 mph (80,5 km/h) maximum speed limit was
introduced on New Zealand's roads as a fuel conservation mea-
sure. Prior to Macember 1973 the speed limit was 55 mph (88,6
xn/h) or 60 mph (96,6 km/h). In 1975 the speed limit was
metricated to 80 km/h and was still in force in 1980; it is
therefore one of the lowest rural speed limits in the world.
The effects of the speed limit one year before and after imple-
mentation have been described by Frith and Toomath® .

§.7.1 Effect on speeds

Speeds on rural voads showed a dramatic drop immediately after
the speed limit was introduced. The mean speed declined by
between 8 and 10.mph (13 to 16 km/h) initially, then stabilized
at about 3 to 5 mph (5 t~ 8 km/h) below previous levels. By
1980 vehicle speads were still generally below 1973 levels. The
85-percentile spead declined most markedly, initially by 22 to
23 km/h, and by October 1979 the decreases ranged between 4 and
13 kn/h.

§5.7.2  Effect on casuaities

Table 5.19 shows the changes in the numbers of fatalities and
serjous and slight casualties on urban and paved rural roads one

year before and after the change in speed limit. There was
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a substantial veduction in the number of casualties on rural
roads; fatalities were affected the most and slight injuries the
least. There was also a reduction in casualties in urban areas.
Once again, economic conditions, reduced urban travel, abnormal
driver behaviour following the oil erisis, or the carry-over
effect of the rural speed limit into the urban areas - all or

any combination of these factors could be responsible.

Table, $.19: New Zealand, casualties by severity before and after
the imposition of the 50 mph maximum speed limit
{reference 27

Period Casualties

Fatal Serious Slight

Urban| Rural |Urban [Rural | Urban| Rural

Before: 347 368 [4 923 |2 300 {10 33i{ 2 652
Dec. 72 = Nov. 73

After: 294 231 {4 480 {1 743 | 9 909 2 070
Dec. 73 = Nov, 74 )

Percentage diff. -15,3f -37,2 | ~9,0 1-24,2 ~4,1§ -21,9

5.8 Ireland

A maximum speed limit of 60 mph (96,6 km/h) was introduced on
ail rural roads on I April 1969. The effects were investigated
by means of before-and-after speed measurements and accident

comparisong®®.

5.9.1 Effect on speeds

Speed measurements weve made on 69 high-speed sections of road
during the period Maich to June in both 1968 and 1969, hefore
and during the imposition of the speed limit; further measure-
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ments were taken in October 1969. The results are shown in

Table 5.20.

The effect of the speed limit was to increase the mean spesd of
vehicles slightly but to reduce the standard deviation of the
speed and the BS-percentile speed. This suggests that the
slawer vehicles in the traffic stream travelled faster after the
speed limit was introduced. By October 1969 the benefits of the
speed limit were much diminished.

ok
Table 5.20: Ireland; speed parameters before and during the o
introduction of the general 60 mph (96,6 km/h) speed oy
iinit (reference 28) i
b4
d
Measure of spead Before During 1
mph H
May-July May-July| October i
1968 1969 1969 R
i
Hean [} 50,3 51,0
Standard deviation 9,8 8,9 3,2 B
85-percentils 60,6 59,6 60,4 5
% vehs > 60 mph 16,4 13,8 PR H
% vehs > 70 mph 2,7 1,9 oot = |
pres. 1 }
3
5.8.2 Effect on accidents : ]

A new accident recording system had been introduced on 1 January
1968 and it was only pogsible to use 1968 accilents in the

before study. The results are shown in Tabls 5.21. 3

The pumbsrs of accidents in 1969 were similar to those of 1068 3
although there was an increase in rural traffic of between three

and ten per cent. A comparison of accidents in urban araas
showed that there the 1960 figures were about the same as those ‘
in 1968, No change in the number of actidents could be ascribed i

to the lower rural speed limit. !
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Table $.21: Ireland, rural accidents by severity for the peried
April to October, 1068 and 1969 (refervence 28)

Apr. to Accidents i
Oct. 5
Fatal | Injury | Damage | Total b
only
1968 169 2 059 3156 | 5 584 .
1969 174 2 025 3281 | 5480 g
% diff. | 43,0 -1,7 -4,0 -1,9 L

This study supports, at least in part, the generalization made
by Salusjarvi'® that -

#if the speed limit is set v * . v srcentile speed the mean
speed will be unaffected becau, ¢ Ject of faster drivers X
driving more slowly will be cout 4d by the &lower drivers ;
driving more quickly. The standard deviation of the speed will
decrease, leading to fatal and injury accidents decreasing but

the overall number of accidents being unchanged."

5.9 Great Britain

Since 1956 there have been a number of speed limit trials
outside built-up ateas in Great Britain. The first large-scale
trial invelved the experimental introduction of a 40 mph (64,4
km/h) speed limit on 120 miles (193 km) of main toad in the
suburbs of London. Between 1959 and 1964 a 50 mph (80,5 km/h)
limit vas applied to certain heavily trafficked rural routes ol
during summer weekends. In 1965 the 50 mph  speed limit was ‘
applied permanently to 400 miles (650 km) of main road. At the
end of 1965 a geneval maximum speed limit of 70 mph {112,7 km/h) :

was introduced. L
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The effects of these different speed limits have been investi-
gated and the results have been vell sumnarized by Newby?®’30.
The Road Research Laboratory has issued a Special Report on the

70 mph tria1’l,

Tha OPEC oil crisis caused the British government to introduce a
general 50 mph (80,5 km/h) msximum speed limit in December 1973,
In March 1974 the 70 mph (112,7 km/h) speed limit was restored
on motorways (freeways) and this was extended to other rural
roads in May. In December 1974 speed Limits were again reduced A
- to 60 mph (96,6 km/h) on dual-carriageway roads and 50 mph
(80,5 km/h) on single-carriageway roads. The results of these .

speed 1imit changes have been reported by Scott and Barton 2,

5.9.1 The 1956 trials of the 40 mph (64,4 km/h) speed limit

Effect on speeds

The imposition of the 40 mph limit on previously unrestricted

roads reduced vehicle speeds. The mean speed of cars on. dual- N i
carriageway roads decreased from 40,7 to 37,0 mph (65,5 to 59,6 >
km/h) and on single-carriageway voads from 36,4 to 33,6 mph 5
(58,6 to 54,1 kn/h). There was also a corresponding decvease in o

the speed of commercial vehicles. The proportion of vehicles
excesding 40 mph fell by half. S

On roads where the speed limit had increased from 30 to 40 mph, -
a small increase in vehicle speads was observed. .
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Effect on injury accidents

After six months' operation following the introduction of this
speed limit, injury accidents were 20 per cemt fewer than I "
expected and fatal and serious injury accidents were 30 per cent ) ]
fever on the 72 miles (116 kn) of road that vas previously -
unvestricted. a

On the 46 miles (74 km) of road that was previously subject to a -
30 mph (48,3 km/h) speed limit, injury accidents increased by
two per cent more than expected and fatal and serious injury
accidents by eight per cent. Although these results were not ;Q

significant, they were consistent with raising the speed limit. e

A subsequent investigation confirmed that the initial results B
contimed almost unchanged for the next 17 momths . A sumwary .
of the results is shown in Tabie 5.22.

5.9.2 The frials of the 50 mph (80,5 km/h) speed Limit

Between 1959 and 1964 temporary 50 mph speed limits had been
appliad on certain rural rosds during summer weekends (June,
July and August). The results were encouraging and in 1965 the
spead limit was applied permanently to 400 miles (650 km) of
heavily trafficked road that had a high acoident record, This
mileage of road included sections that had previously been
subjsct to the weakend speed limits.
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Table 5.22: Great Britain, expected and observed injury acci-
dents on roads after the introduction of the 40 mph
speed limit (reference 30)

Pertod No. of injury accidents | Percentage thange
ALl Serious All Serious
injuries & fatal injuries{ & fatal

Obs.J Exp. |Obs. |Exp.

Roads formerly unrestricted:

First 6 months 594 | 740 | 129 | 184 | -19,7 -29,9
Next 17 months {1 869 (2 297 | 432 | 589 | -18,6 -26,7
Total 23 months (2 463 [3 034 | 561 | 772 | -18,8 27,3
Roads formerly subject to a 30 mph speed limit:

First 6 months w2 [ 143 33 31 ~0,7 45,5
Next 17 months 390 | 376 | 88} 81 +3,7 +8,6
Total 23 months | 532 | 521 } 121 | 12| 42,0 | 48,0

Effect on speeds

The speed of vehicles was measured befora and after the iIntvo-
duction of the experimental 50 mph speed limits on summer
weekends, Some results for the years 1960 to 1962, measured at
one site west of London when the speed limit was operational and
when it was not operational, are shown in Table 5.23.

The results were gquite consistent and in every case the vehicle
mean speed and the of vehicles 50 mph was

lover when the spesd limit was in operation. The speed limit
had only a small effect on the average speed of vehicles - a
reduction of 2,7 km/h, The major bensfit was the halving of the
parcentage of vehicles exceeding 50 mph.

In 1962 speeds were measured on road 424; this road was unre-
stricted, It was found thab the vehicle mean speed was eight
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per cent lower when the 50 mph speed limit was in operation,

even though this particular road was unaffected by the limito.:

It was suggaﬁted that the imposition of a speed limit on some
roads might affect the speeds of vehicles at similar but unre-
stricted sites, The reduction of accidents at the cted

sites could have resulted from this reduction in vehicle speeds.

Table 5.23: Great Britain, mean speed of vehicles and percentage
exceeding 50 mph on road A4, 1960 to 1962 (ref. 33)

Year |Day 50 mph SL. Unrastricted Percent, diff.
Mean spd.| % > | Mean spd.| Z > [Mean spd.{> 50

mph 50 mph mph 50 mph mph

1960 (¥ed.| 42,4 14 45,6 33 -7,0 ~58
1960 fsun.| 40,0 6 44,5 29 -10,1 =78
1960 Jsun.] 43,1 17 44,6 29 ~3,4 =41
1961 1Fri.| 46,3 35 49,0 48 =5,5 ~27
1961 |Sun.| 43,5 26 46,8 37 =7,1 -30
1962 [Sun.| 44,6 16 45,9 29 ~2,8 -45
Mean 43,2 17 45,9 32 =5;9 -45

Effect on accidents and casualties

The percentage changes in the number of injury accldents and
casualties during weekends in June to August, 1961 to 1264, com-
parad with the corresponding period in 1959, are shown in Table
5.24, Three categories of road are shown in the table: (a)
experimental roads, restricted to 50 mph at weekends; (b)
control roads, similar to the experimental roads but unre-
stricted; (&) other unrestricted rural voads.

There were substantial reductions in the number of injury
aceldents and casualties on the roads subject to the weekend 50
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km/h speed 1limit for sach year between 1961 and 1964 when
compared with 1959. This reduction did not decline with time,
despite a considerable increase in traffic during this period.

There was also a substantial, though smaller, decrease in acci~
dents and casualties on the control roads, both in comparison
with 1959 and in comparison with other rural roads without speed
limits. During the period 1960 to 1963 casualties on these
other roads ware lower than they were in 1950 but in 1964 they
were nine per cent higher., The proportionately greater veduc-
tion in accidents on the control roads suggests that either
there was a sudden change in travel patterns on these roads, or
- which is perhaps more likely - the effect of the speed limif
on the experimental roads carried over onto the unrestricted
control roads.

Table 5.24: Great Britain, changes in injury accidents and
casualties during weekends in June to August for the
years 1961 to 1964 compared with 1959 (reference 29}

Year Percentage reduction compared with 1959
Experimental Control Other
roads roads roads
Aces.{ Cas. Aces. | Cas. Cas.
1961 ~26 =21 =21 -18 -5
1962 -30 ~30 -3l -28 -8
1963 -29 ~26 =16 -15 -9
1964 -26 =20 ~16 -10 +9
Average
1961-1964 [-27 ~24 =21 -18 -3

A permanent 50 mph speed limit was introduced in July 1965 and
the fatal and serious sccidents on approximately 100 miles (160
km) of road bafore and after the application of the speed limit
were compared, As some of these 100 miles included sections
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that were subject to the 50 mph weekend speed limit, the acci-
dents for June to August were excluded from the analysis. In
addition, similar accident data were collected for Class 1 and
trunk roads within the sgame police =area; these roads had no
speed limit. The results are shown in Table 5.25.

The safety vecord on these rural roads is quite remarkable;
between 1960 and 1967 traffic on rural main roads in Brituin
increased on average by 60 per cent and a substantial increase
in the number of accidents would have been expected. Instead,
we see that the number of serious and fatal accidents on the
unrestricted roads was virtually constant over the seven-year
period. On the roads subject to the 50 mph speed limit fatal
and serious accidents dropped by 19 per cent during the two
years after the introduction of the speed limit compared with
the previous five years.

$.9.3  The 70 mph (112,7 km/h) speed limit trial

This speed limit was introduced just before Christmas 1963 on
all previously unrestricted roads. In October 1947 the Road
Safety Act was intrvoduced, which included legislation on
drivers' maximum permissible blood alcohol content. To avoid
the effect of this legislation on safety, the speed limit
after-study was anded in September 1967.

Effect on speeds

Speed measurements were iade before and after the speed limit
was introduced at three sites on motorways and at two sites on
all-purpose roads - one a dual-carriageway voad and the other a
single-carriageway road.

ey
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Table 5.25: G.. Britain, a comparison of fatal and serious
injury accidents on roads before and during the
applisation of the permanent 50 mph speed limit and
on similar unrestricted roads (reference 29)

Nine month No. of fatal and ser. inj. accidents
period

Sep.-May Experimental Other unrestricted

roads Class 1 & trunk roads

Before:

1960-61 111 2 240

1961-62 108 2 Q05

1962-63 134 2 037

1963-64 150 . 2187

1964-65 116 2 098

Average

1960-65 124 2 113

During:

1965-66 100 2157

1966-67 100 2 087

Average

1965-67 100 2 122

Motorways: Table 3.26 shows spead trends of cars at the three
sites between Dacember 1965 and April 1967. There was an
immediate drop in the various speed parametars after the intro-
duction of the speed limit and they remuined fairly constant
over the next L5 months., The mean speed dropped on average by
3,2 mph (5,2 km/h}, the standard deviation by 2 mph (3,2 km/h)
and the percentage of cars exceading 70 mph by half,

All-purpose roads: Table 5.27 shows the speed trends of cars
Jjust before and nine months after the intrdduction of the speed
limit. On the dual-carriageway Al the mean speed of cars was
lower than on the motorways, both before and after the introduc~
tion of the speed limit. The effect of the speed limit was also
smaller than it was on the motorways: the mean spead dropped by
2,4 mph (3,8 km/h}, the standard deviation of the speed by 0,2
wph (0,3 km/h) and the parcentage esceeding 70 mph by about 30
per cent.
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Table 5.26: Great Br.tain, combined speed parameters of cars at
three motorway sites (reference 31)

Measurement period Speed - mph Percentage exceeding
Mean | Std dev. 70 mph 80 mph

Befora:

Mid-December 1965 64,2 11,3 29 8

Duringt

Jan./Feb, 1966 60,3 8,5 10 1

Apr./May. 1966 61,2 9,4 15, 2

September 1966 61,0 9,8 16 3

Dec. 1966/Jan. 1967 61,8 9,2 16 2

Mav./Apr. 1967 66,7 9,7 14 1

{two g. as only)

Arithmetic mean 61,0 9,3 14 2

Jan. 1966/Apr, 1967

Table 5.27: Great Britain, speed parameters of cars on all-
purpose reads shortly befoye and nine months after
the introduction of the 70 mph speed limit (vef. 31)

Road Speed - mph Percentage exceeding
Mean | Std dev, 70 mph 80 mph

AL {dual-c/way):

Before 59,2 10,0 14 2,5

After 56,8 9,8 10 1,5

A412 (single-cfway):

Before 49,9 8,8 3 [

After 48,3 9,8 2,5 0,5

On the A412 single-carriageway road the effects of the speed
Limit were smaller still. Although the mean speed dropped by
1,6 mph (2,6 km/h), the standard deviation of the speed in-
creased by 1 mph (1,6 km/h). The speed limit had virtually no
effect on the percentages of vehiclas exceeding 70 and 80 mph.
This indicatas that the cars originally travelling slower than
the mean speed drove faster after the introduction of the spaed
Timit,
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Effect on accidents and casualties

Motorways: Table 5.28 shows the actual and expected numbars of
casualties on motorways in 1966. Fatalities declined by nearly
40 per cent and all casualties by 20 per cent. This reduction
was ascribed to the speed limit.

Table 5.28: Great Britain, predicted and observed numbers of
casualties by sevarity on motorways in 1966
(reference 31)

Severity of Number Percentage|

casualty change
Predicted | Observed

Fatal 150 92 -18,7

Serious 752 667 -11,3

Slight 1606 1266 21,2

ALl casualties 2 508 2 025 -19,3

All-purpose roads: An estimate of the number of accidents on
different classes of road was done using regression analysis.
The predicted number of in {966 was

pared with the
numbez observed and it was concluded that on rural main roads
the 3,5 per cent lower accident rate could be ascribed to the 70
mph speed limit.

On a sample of approximately 100 miles (160 km) of dual-car-
riageway rural road, where a greater than average proportion of
drivers exceeded 70 mph before the introduction of the speed
limit, it was found that fatal and serious injury accidents in
1966 were 13 per cent lower than in 1965, On all other Class 1
and trunk roads the decline was only one per cent. Similarly,
fatal and serious casualties declined by 2! per cent on these
dual-carriageway roads and were unchanged on the remainder of
the Class 1 and trunk road network.
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It was also found that the injury accident rate on roads subject
to 30 and 40 mph limits was also lower than predicted in 1966

Thé following statement is mede in reference 31:

“sithough the reasons for these differences ars not at present
understood they can hardly be associated with the 70 mph speed

limit, "

South African experience, however, strongly suggests that the
application of a speed limit on part of the network can, and

does, affect accidents elsewhere on the network.

5.9.4 The initial speed limit changes during the OPEC oil
crisis

On 8 December 1973 oil supply problems caused the British
government to impose a general maximum 50 mph (80,5 km/h) speed
limit as one of several fuel conservation measures. On 29 March
1974 the 70 mph {112,7 kn/h) speed limit on motorways was
restored and on 8 May this limit was extended to all-purpose
roads. During this period, a number of other factors occurred
which were likely to have affected driver behaviour. These
included the introduction of a three day working week, a 50 per
cent reduction in street lighting, industrial action by the

train drivers' union and fuel price rises.

Scott and Barton attempted to take some of these factors into
account3®,  Their analysis was based upon changes in injury
accident rates rather than changes in the number of accidents.
This, it was felt, would overcome the problem of the change in
traffic flow resulting from the factors mentioned above. They
algo divided accidents into daytime and night-time accidents,
thereby separating the effects of the changes to the street
lighting.
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Effect on speeds

There is a lack of information on vehicle speeds. Some limited
speed data for the M3 and M4 motorways are summarized in Table
5.29, The imposition of the speed limit had a sharp effect on
the mean speed of cars and the percentage exceeding 70 mph
During the next few months both the mean speed and the percent-
age exceeding 70 mph ¢rept upwards, The speed limit reduced the
car mean speed by 13 mph (21 km/h) on average and the percentage
of cars exceeding 70 mph from 45 to 6 per cent. When the speed
limit was repealed, the speed of cars quickly returned to their
original levels.

Table 5.29: Great Britain, speed of cars on the M3 and M4
motorways (reference 32)

Date of measurement | Mean speed | Percentage
mph > 70 mph

Before:

August/October 1973 70 49

Durings

December 1973 54 1

January 1974 57 3

February 1974 60 13

Mean 57 6

After:

April 1974 66 34

September 1974 70 50

€ffect on the injury accident rate

An estimate of the injury accident rate was made for each month
from November 1973 to October 1974, assuming that there had bsen
no change in the speed limit. This was based on the accident
history from January 1969 to October 1973, using multiple linesr
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regression. The accident rate was calculated for different

classes of voad by daytime and by night-time,

Motorways: The daytime injury accident rates while and after the

g

50 mph speed limit was in operation are shown in Table 5.30.

These observed values are compared with the predicted injury

accident xates fo- each month. The 50 mph speed 1limit had a

PR N SRR T

e

S .Nﬁ"..,.p...“;r el

very considerable effect on the injury accident rate - a more
than 40 per cent reduction. On the speed limit being restored

to 70 mph, the accident rate rveturned to its previous level.
For the seven-month period April to October 1974 the predicted

and observed agcident rates were within 2,5 per cent of one

another. .

Table 5.30: Great Britain, predicted and observed daytime injury
accident rates on motorways, December 1973 to
October 1974 (reference 32)

1
Month | Injury accident rate (aces/10° veh. km) -
and f/’
year Predicted Observed Percentage 1
change el
4
During: { .
Dec. 73 0,114 0,085 -25,4 o § .
Jan. 74 | 0,138 0,075 -45,7 i
Feb. 74 | 0,115 0,057 -50,4 ¢
Mar. 74 | 0,115 0,075 -34,8 {
Mean 0,127 6,073 -42,5
After: "
Apr. 74 { 0,106 0,115 48,5
May 74 { 0,121 0,139 +14,9
June 74 | 0,121 0,110 9,1
July 74 | 0,138 0,111 -19,6
Aug. 74 | 0,118 0,127 +7,6
Sep. 74 | 0,112 0,132 +17,8
oct. 74 | 0,109 0,114 +4,6
Mean 0,118 ~,121 +2,5
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All-purpose rural roads: Table 5.31 shows the daytime injury
accident rates for roads previously subject to a 50 or 70 mph
speed 1imit during the period the 50 mph speed limit was in
operation and for six months after. The observed values wvere
consistently below the predicted values during the curremcy of
the speed limit - on average by 16 per cent. After the speed
restriction was lifted, the injury aceldent vate quickly in-

creased to its former value.

Table 5.31: Geeat Britain, predicted and observed daytime injury
accident rates on all-purpose Tural roads (ref. 32)

Month  |Injury aceident rate (aces/10° veh. km)
and
vear Predicted Observed Percentage
change

During:

Dec. 73 1,853 4,520 -6,0
Jan. 74 v, 498 0,398 ~20,1
Feb. 74 0,508 0,385 24,2
Mar. 74 0,413 0,343 16,9
Apr. 74 0,391 0,328 ~16,1
Hean 0,473 0,395 -16,5
After:

Hay 74 0,416 0,392 -4 8
June 74 0,419 0,416 ~0,7
July 74 0.438 9,409 “6,6
Aug. 74 | 0,404 0,387 -4,2
Sep. 74 0,407 0,457 +12,3
Oct. 74 0,453 0,445 -1,8
Mean 0,423 6,418 -1,2

There was a much smaller percentage reduction in the accldent

»ate on all-purpose roads than there was on motorways. However,
in the perlod November 1973 to July 1974 theve were 2 100 injury
with 36 500 injury accidents on

14 on

all-purpose rural roads.

the greatest effect on the latter.

In absolute terms, the speed limit had
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Ail-purpose rural roads: Table 5.31 shows the daytime injury
accident rates for roads praviously subject o a 50 or 70 mph
speed limit during the period the 50 mph speed limit was in
operation and for six months after, The observed values weve
consistently below the predicted valuves during the curremey of
the speed limit - on average by L6 per cent. After the speed

restriction was lifted, the injury accident rate quickly in-

i creased to its former value.

g : Table 5.31: Great Britain, predicted and observed daytime injury
accideny rates on all-purpose rural roads (ref. 32)

e N Month Injury accident rate (aces/10° veh. km)
" Ll and
. year Predicted Observed Parcentage
& change
During:
Dec. 73 0,553 0,520 -6,0 I
Jan. 74 0,498 0,398 -20,1 ; .
Feb. 74 0,508 0,385 -24,2 X |
] i Mar. 74 | 0,413 0,343 -16,9 .
R Aoz, 7h | 381 0,328 1601 :
: Mean 0,473 0,395 -16,5 | %
N % After:
g May 74 0,416 0,392 -5,8
June 74 6,418 0,416 ~0,7 ]
July 74 0.438 0,409 ~6,6 E
. i Aug. 74 0,404 0,387 ~4,2
Sep. 74 0,407 0,457 +12,3
s Oct. 74 | 0,453 0,445 1,8
. i Mean 0,423 0,418 -1,2

There was a much smaller percentage reduction in the aceldent
rate on all-purpose roads than there was on motorways. However,
N in the period November 1973 to July 1974 there were 2 100 injury B
accidents on motorways compared with 36 500 injury accidents on i
o all-purpose rural roads. In absolute terms, the speed limit had o
the greatest effect on the latter.

LN i "
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All-purpose urban roads: An analysis similar to that undevtaken
for motorways and all-purpose rural xoads was also done for
roads subject to a 30 or 40 mph (48,3 or 64,4 km/h) speed limit. f
Although these roads are not directly affected by the 50 mph 1

speed limit, it is quite feasible that a change in driver
behaviour on rural roads brought about by the lower speed limit "
might well affect driver behaviour, and hence safety, in urban T

areas. The results ave shown in Table 5.32.

Table 5.32: Great Britain, predicted and observed daytime injury
aceident rates on all-purpose urban roads (ref. 32) ;-

Month Injury accident vate (aces/10° veh. km) 4

and

year Predicted Observed Percentage 5

change i

During:

Dec. 73 | 2,063 2,225 +7,9 |

Jan. 74 1,905 1,975 +3,7

Feb. 74 | 2,010 1,941 3,4

Mar. 74 | 1,936 1,894 -2,2

Apr. 74 1,850 1,808 -2,3 |

Moan 1,953 1,969 +0,8 /

After: .

May 74 1,933 1,970 +1,9 :

June 74 1,899 1,017 +0,9 ]

July 74 | 1,821 1,842 +1,2 !

Aug. 74 | 1,751 1,819 +3,9 1

Sep. 74 1,956 2,202 +12,6 i

Oct, 74 | 2,123 2,116 -0,3 5

Mean 1,014 1,978 3,3 i
;
J

b
I

B
&

The observed injury accident xate shoved a nearly one per cent
increase compared with the predicted vate during the period of

the 50 mph speed limit. After the speed Limit was restored to |
70 mph, the predicted injuty aceident vate showed a 3,3 per cent

increase over the observed rate. These vesults do not differ
significantly and we cannot say that the lower rural speed limit i
had any effect on the urban injury accident rate. H
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However, if we look at the urban accidents from another view-
point, we get a quita different result, Daytime injury acci-
dents and estimated total traffic flow on roads with a 30 or 40 3
mph speed limit for the period December 1973 to March 1974, and ?
the mean values for the same period in the years 1969/70, :
1970/71 and 1972/73, are shown in Table 5.33.

Table 5.33: Great Britain, daytime injury accidents and estima-

ted traffic fiow for the period December to March on L
urban roads (reference 32) T
Period Nao. of daytime| Total traffic {low <
tnjury aces (million veh. km) X
(69 (2) (1)/(2) v
Before: e
Dec.-Max. 69/70 37 951 16 887 2,247 R
70/71 o
2/73
(meat value) ) .
During: ’
Dec.-Mar. 73/74 33 863 16 991 1,993 »
Percentage diff. -10,8 +0,6 -11,3 .

Buring the period the 50 mph speed limit was in operation,
daytime urban accidents decreased by ten per cent compared with
an earlier three-year average for the same period, when the 70

mph speed limit pravailed. This was despite a slight increase
in the total (daytime plus night-time) traffic volume in 1973/74
compared with the earlier years, If the ratio of tha daytime
traffic flow to total traffic flow remained constant during the
analysis period, then the urban accident rate dropped by 11 per
cent in 1973/74. This approach suggests that the urbaa accident
rate fell followlng the reduction in the rural speed limit
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5.9.5 The later speed limit changes during the OPEC oil
crisis

On 14 December 1974 general speed limits of 50 mph (80,5 km/h)
on single-carrlageway roads and 60 mph (96,6 km/h) on dual-car-
riageway roads were introduced; motorways were unaffected. The
reason for the speed limit change was not given in reference
32, nor was the date when the speed limit was lifted.

Effect on speeds: There was again little information abaut
vehicle speads. Table 5.34 gives details before and after the
introduction of the 50 mph speed limit on three single-carriage-
way main roads. The reduction in the mean speed and the stan-
dard doviation of the spsed just after the imposition of the
speed limit vas 2 mph (3,2 km/h) but twe to three months later :
this reduction had halved, The effect of the speed limit was to
reduce the speed of the faster drivers but, again, the reduction
in the percentage of drivers exceeding 50 mph (80,5 km/h) after
three months was only half of the initial reduction.

Table 5.34: Great Britain, vehicle speed parameters on single
carriageway A-class rural roads before and during
the introduction of the 50 mph (80,5 km/h) speed

Mmit (reference 32) h
g .
Period of Spaed - mph Percantage| -
> 50 mph Wb
Mean Std dev. 3
%
Before: l :
Dec. 1974 46,6 8,0 26 ;"*:
!
During: 1' |
Dec. 1974 44,6 6,0 3 t‘(
Feb./Mar. 1975 | 45,7 7,4 20 { [
‘K? r
:
[
:
5
{ i
I
[ '
[
¢!
i
: A\ §
o
k" - ™
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5
Bffect on the accident rate i!‘,u‘
! |
L
The effect of the speed limit was analysed in the same fashion e
as was done in subsection 5.9.4, i.e, the observed accident rate i
was compared with a predicted rate based on past trends. j
{

Motorways: Although the speed limit did nof affect motorways, N
refersnce to Table 5.35 shows that the motorway accident rate
¥ during the period the lower speed limit was in force on all-
- purpese rural roads was lower than predicted six months ottt of

R+ seven,

= Table 5.35: Great Britain, predicted and obsarved daytime injury
LR socident rates on motorways, April 1974 to July 1975
: (reference 32)

‘
: 4
. . Month | Injury accident rate (aces/10°% veh. km)
and 3
- year Predicted Observed Percentage ], H
change i
B o
R Befora: B
. Apr. 74 0,106 0,115 48,5 ;
S May 74 0,121 0,130 +14,9 i N
3 - June 74 0,121 0,116 9,1 R
' ; July 74 0.138 0,111 -19,6 i
Aug. 74 0,118 0,127 47,6 i
. Sep. 74 0,112 0,132 +17,8 =
3 - Oct. 74 0,109 0,114 +4,6 a
b Nov. 74 0,188 0,163 -13,3 ;
| Hean 0,128 0,126 1,6 ]
g " During: i
L Jan. 75 0,188 0,138 -26,6 4
L Feb. 75 0,165 0,152 -7,8
o Mar. 75 0,145 9,173 +19,3 H
“ Apr. 75 0,132 0,118 -10,6 :
. May 75 0,135 0,134 -0,7 i
June 75 0,131 0,130 -0,8 ¥
5 July 75 0,149 0,128 14,1 -
Mean 0,156 0,145 =71
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Prior to the in.roduction of this speed limit, the mean values
of the predicted and observed accident rates were almost the
same. Nevertheless, the variability between the predicted and
observed vates from month tov month means that these findings are
not statistically significant.

All-purpose rural roads: Monthly predicted and observed accident
rates for these roads, before and during the periocd of the lower
speed limit are shown in Table 5.36. Immediately after the
introduction of the speed limit, the accident rate was well
below the pradicted value but the difference between the

Table 5.36: Great Britain, predicted and observed daytime injury
accident rates on all-purpese rural roads, May 1974
to July 1975 (reference 32)

Month Injury accident rate (ar:z:s/ll)8 veh. km}
and
year Prodicted Obsexved Percentage
change
Before:
May 74 0,416 0,392 ~5,8
June 74 0,419 0,416 -0,7
July 74 0.438 8,409 -6,6
Aug, 74 0,404 0,387 <4,2
Sep. 74 0,407 0,457 +12,3
Oct. 74 0,453 0,445 ~1,8
Mean 0,423 0,418 -1,2
Buring:
Jan. 75 0,650 9,532 ~18,2
Feb, 75 0,649 0,499 -23,1
Mar, 75 0,530 0,494 -6,8
Apr. 75 0,479 0,456 =4,8
May 75 0,489 0,482 “1,4
June 75 0,478 0,480 +0,4
July 75 0.520 0,489 -6,0
Mean ¢,542 0,490 “5,6

Predicted and observed accident rates for May to October
1974 are daytime accldent rates, whereas for the period
January ta July 1975 they are 24-hour accident rates.

R,
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Prior to the introduction of this speed limit, the mean values
of the predicted and observed accident rates were almost the
same. Neverthelsss, the variability between the predicted and
observed rates from month to month means that these findings are
not statistically significant.

All-purpose yural roamds: Monthly predicted and ocbserved accident
rates for these roads, before and during the period of the lower
speed limit are shown in Table 5.36. Immediately after the
introduction of the speed 1limit, the accident rate was well
below thu predicted value but the difference bétween the

Table 5.36: Great Britain, predicted and observed daytime imjury
accident rates on all-purpose tural roads, May 1974
to July 1975 (reference 32)

Month | Injury accident rate (aces/10° veh. km)
and . —
year Pradicted Observed Percentage
change
Before:
May 74 0,416 0,392 -5,8
June 74 0,419 0,410 =0,7
July 74 0.438 0,408 “6,5
Aug. 74 0,404 0,387 -4,2
Sep. 74 0,407 0,457 +12,3
Oct. 74 0,433 0,445 -1,8
Mean 0,423 0,418 ~1,2
During:
Jan. 75 0,650 0,532 -18,2
Feb. 75 0,649 0,499 ~23,1
Mar. 75 0,530 0,494 6,8
Apxr. 75 0,479 0,456 ~4,8
Hay 75 0,489 0,482 ~1,4
June 75 0,478 0,480 +0,4
July 75 0,520 8,489 =6,0
Mean 0,542 0,430 ~9,6

Predicted and observed accidant rates for May to October
1874 ara daytime accident rates, whereas for the period
January to July 1975 they are 24-hour accident rates.

sl
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observed and predicted values was much smaller after two months.

All-purpose urban roads: able $.37 shows that the effect »f the
speed limit on all-purpose rural roads probably had little, if
any, effect on the accident rate on urban roads. The observed

accident rate before the speed limit was applied was just over

three per cent higher than the pradicted value; after, it was
just over one per cent higher. Unfortunately, reference 32 did

not include the information to enable an analysis to be done

such as was done in Table 5.34.

Table 5.37: Great Sritain, predicted and observed daytime injury
accident rates cn all-purpose urban roads, May 1974
to July 1975 (reference 32)

L
3 . . -
- Month Injury accident vate (aces/L0° ven. km)
- and
year Predicted” | Observed Percentage
change
Before:
May 74 | 1,933 1,970 +1,9
June 74 | 1,899 1,817 +0,9
5 July 74 1,821 1842 +1,2
: avg. 74 | 1,751 1,819 +3,9
Sep. 76 | 1,956 2,202 +12,6
cot. 74 | 2,123 2,116 0,3
. X Mean 1,014 1,978 43,3
During:
Jan. 75 | 2,311 2,270 -1,8
Fab. 75 | 2,181 2,095 i
Mar. 75 | 2,14 2,175 42,9
Apr. 75 | 2,012 2,075 43,1
May 75 | 2,030 2,025 -0,2
June 75 | 1,032 2,053 +6,3
July 75 | 1,934 2,037 +5,3
Mean 2,075 2,106 1,4

Predicted and observed accident rates for May to October
1974 are daytime accident rates, whereas for the period
January to July 1975 they ave 24-hour accident rates.
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Summary of the effects of the lower speed limits as a result of
the OPEC oil erisis N

There was a substantial drop in the accident rate on motorways
and rural all-purpnse roads during the first period of the lower
speed limits (December 1973 to March/May 1974). After the speed
limits were rastored, the accident rates and car speeds quickly
returned to their original levels. There was some indication of
a drop in accident rates in urban areas, even though there was
no change in the speed limit on these roads. The reduction in
vehicle speeds and accident rate was greatest just after the
introduction of the speed limit. As time passed, these effects
diminished.

The accident rate was much less affected by the second period of
the lower speed limit (introduced in mid-December 1974).  This
gpeed limit was applied te all-purpose rural roads only, but the
aceident rate on motorways showed a fall after the introduction
of the limit; there was also a possibility that the urban rate

showed a small change.

5.10 West Germany

5.10.1 The 100 km/h speed limit trial®*

On 1 Qetober 1972 a trial 100 km/h speed limit was introduced on
%wo-lane rural roads in Germany. The experiment was designad to
tind out whether the speed limit reduced vehicle speeds, im-
proved safety and adversely affected traffic operations. The
experiment was planned to last for several years and a spacial
t2am was appointed toe evaluate the effects of the speed limit.
The OPEC oil crisis at the end of 1973 seriously

aa

Lo aad




16~

affected the results of the experiment. From the end of Novem-
ber 1973 until mid-March 1974 an 80 km/h speed limit was imposed
on tural roads and a 160 km/it  limit on autobahns (freeways)
iIn addition, the project team veported that seat belt wearing-
rates increased and vehicle design improved during the course
of the experiment.

Effect on speeds

The introduction of the speed limit had an immediate and pro-
nounced effect on the speed of vehicles but after a few months
the speed crept upwards and stabilized st a level lower than
previously. The greatest effect wer odserved on the higher
speeds and the effect on the of ‘vehicles

120 km/h on different categories of rural road, before and after
the introduction of the spsed limit, is shown in Table 5.38,
These figures are unaffected uy the OPEC oil crisis. The speed
limit had its greatest effect, as might be expected, on the high
speed roads.

Table 5.38: West Germany, percentage of vehicles exceeding 120
kn/h on different categories of rural road before
and after the introduction of the 100 km/h speed
limit {referance 34}

Category of road % of vehicles
exceeding 120 kn/h

Bafore After

High speed/high volume 11,2 4,9
Lover speed/high volume 46 2,5
High speed/ low volume 10,1 3,9
Lower speed/ low volume 5,4 3,1

The lower speed limits during the OPEC o0il crisis (80 km/h on
rural roads, 100 km/h on autobahns) further reduced vehiclz
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speeds. The percentage of vehicles exceeding 100 kn/h on two- ‘
lane rural voads dropped from 24 per cemt to 8 per cent. The
100 km/h speed limit was restored in mid-March 1974 and the
percentage of vehiclas exceeding 100 km/h immediately increased. m
For the next six months at least, the percentage exceeding 100 &
km/h was consistently three per cent lower than the same month oy
one year earlier. A similar phenomenon was observed in South
Africa in 1979 when the rural speed limit was restored to 90 5,
km/h after three months at 70 km/h. The mean speed and the 85~ 2
percentile and 20-percentile speeds of cars were all lower i
during the five months after the 90 kn/h limit was restored than
before it had been reduced>>.

Effect on accidents

Injury accidents two years before and after the intreduction of
the speed limit on urban and rural roads are shown in Table
5.39. There ware substantial percentage reductions in the rural E
accidents, particularly on the JFedersl tural roads. It was
reported that there was a drop in the number of accidents on the
rural roads in 1972/73 after the introduction of the 100 km/h
speed limit and this was followed by a further fall in 1973/74

Table 5.39: West Germany, injury accidents two yeary before and
after the introduction of the 100 km/h speed limit
(referenca 34)

Type of road No. of inj. aces | Percentage|
for 2 years: change

Before | After
(70-72) |(72-74)

Urban 479 560 {453 504 “5,4 1

Federal rural 91 070 | 70 662 2.4 \
Other rural 122 864 1109 897 0,6 o
Autobahns 31 833 | 29 250 -8,1 =

Total 725 327 663 392 -8,5

; !
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owing to the oil crisis. Urban injury aceidents were also
reduced by 26 000 duving the two-yesr period, despite the speed .
1limit on these roads remaining unchanged. .

Accldents and casualties sre compared on four categories of
rural road one year before and one year after the imposition of
the 100 km/h limit {in Table 5,40. The OPEC oil crisis did not -
affect these results, The more severe casualties on roads
designed for high speeds carrying high volumes showed the i~
greatest reductions. The only category of road to show an :
increase in accidents and casualties after the introduction of
the speed limit was the lower design speed road with Llittle
traffic.

Table 5.40: West Germany, accidents by severity on different &
categoriss of rural road (excluding autobahns)
before and after the introduction of the 100 km/h
speed limit (reference 34}

Catogory of road Accident and [12-month period:| Percentage
casualty change i
severity Before | After
(71/72) [472/73)
High speed/high | Injury accs 533 456 -12,6 i
volune Fatal & ser. 474 296 37,6 o
inj. cas. |
Lower speed/high | Injury aces 390 174 ~4,1
volume Fatal & ser. 276 247 -10,5 '
in3, cas. b i
:
High speed/ low Injury aces 603 506 ~16,1 . ‘
volune Fatal & ser, 452 349 -22,8 |
inj. cas, {
Lower speed/low | Injury accs 414 418 +1,0 |
volume Fatal & ser. 261 276 +5,8
inj. cas. 3
411 roads Injury acos |1 940 |1 760 -9,3 !
Fatal & ser. |1 403 |1 168 -16,8
inj. cas.




-79-

5.11 United States of America

In Mavch 1974 the OPEC o4l embargo caused the US government to
reduce the maximum speed limit to 55 mph (88,6 km/h) as a fuel
consevvation measure. In the following year, the number of
fatalities declined by 17 per cent and Congrass made the speed
limit permanent. The measure has proved to be very contentious
and the National Research Council was requested to investigate
the benefits of the speed limit. A committee was set up and it
reported in 1984'%,  The major Eindings of the study were as
Follows:

% The S5 mph speed limit led to slower speeds and more
uniform travel which, was in tugn responsible for between
3000 and 5 000 of the § 100 fewer fatslities recorded in
1974,

#  The reduction in fatalitles that occurred in 1974 was not a
temporary phencmenon, It is estimated that in 1983, for
example, between 2 000 and 4 000 fatalities, 2 500 and
4 500 serious injuries and 34 000 and 61 000 slight in-
juries were a divect consequence of the 55 mph speed limit.

* The speed of vehicles is still well below that prevailing
before the 55 mph limit was introduced. For example, the
mean car speed on the rural Interstates increased from 57,6
mph in 1974 to 39,1 mph in 1983 (92,7 km/h to 95,2 km/h),
This is much lower L..n the 65 mph (105 km/h) recorded in
1973,

* Each highway user spends on average seven hours more per
year driving st 55 mph than driving at 1073 speeds. (If
1973 speeds were re-introduced, some of the time saved by
drivers would be used to make additional trips and it is

P By
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not clear whether this has been taken inte account in
estimating the seven hours.)

The recommendations of the committee were as follows:

* The 55 mph speed limit should be retained on most of the
highways now posted st 55 mph. The members of the commit~ 4
tee disagreed on whether the speed limit should be retained =
on all roads, particularly the Interstate system.

% The federal g should its ing role
of withholding funds from states that do not enforce "

driving speeds adequately. However, it was proposed that
the federal government measure state compliance by means of
a points system that attaches more significance to high
speed violations than to violations just above the speed
limit (this implies that the standard deviation of the i
speed has a greater effect on zccidents than does the mean e i
speed).,

5.11.1 Effect on speeds

Reference 11 does not give a great deal of information about

vehicla speeds before and after the introduction of the speed
limit in 1974, Tabla 5.41 lists details of mean speeds on rural b
and urban Interstates and rural primary roads in the years 1873, i
1974 and 1983.

The introduction of tha speed limit had the greatest, effect on
speeds on the rural Interstates; after nine years most of the
benefits had been retainad. On urban Interstates the fall in
mean speed was smaller and the speed had increased by 1983 to
close to tha 1973 level, The reductlon in the mean speed was
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Table 5.41; USA, mean speeds on selected roads before and during
the period of the 55 mph speed limit (reference 11)

Category of Speed ~ mph Retained 3
road benefit
Mean | Mean |Change| Mean {Change 4 ’i
1973 1974 |73-74 1983 |74-83
" Rural Interstate| 65,0 | 57,6 | =7,4 | 50,1 | +1,5 | 79,7 3
b Urban Interstate| 57,0 53,1 -3,9 56,8 | +3,7 5,1 3
= Rural primary 57,1 | 53,5 | -3,6 | 54,6 | #1,1 | 69,4
) Note: The retained benefit of the speed limit = .
o (1973 speed - 1983 speed)/(1973 speed - 1974 speed)} x 100 :
s &

least on the rural primary voads but most of the benefit ac- I
. ezuing to these roads had been retained in 1983.

6.11,2 Effect on accidents and casualtles B

In 1974 the fatality rate per 100 million vehicla miles was 3,59
compared with 4,24 in 1973 (2,23 compared with 1,39/108 veh kn),
a 15,3 per cent reduction. This was the greatest reduction in

»: any one year since the Second World War, A number of states )
have undertaken studies into the affects of the introduction of
s tha 55 mph speed limit on their accidents. In most cases the
: . .investigations concentrated on the change in the numbers of °

A fatal accidents or fatalities or in the fatal accident or
fatality rates.

N Since the war the fatality rate in the United States had been
steadily declining., The Introduction of the 55 mph spesd limit
- vas accompanied by a fuel shortage, dinc¢reased fual cost and
teducad travel, In determining the effect of the speed limit on
safety, many of the studles attempted to separate the effects of
b these other factors. Some results are summarized in Table 5.42.

[ .
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Table 5.42: USA, proportion of the change in safety in individ-
ual states attributed to the 55 mph (88,6 km/h) i
spaed limit in 1974 (reference 11)

State Study Effect
pariod N

"

!
1
1
i
Arizona 1973/74 34% of the reduction in fatal i
aceident rate on Interstate, US :
and state highways
N California 1969/74 487 of the reduction in fatali- @l
- ", ties on roads with changed speed g
g limits ]
California 1964/74 39% of the reduction in fatali-
3 ties on roads with changed speed
L+ limies g
@ Illinois 1971777 607 of the reduction in fatal
CE accidents in 1974 compared with
L s 1971/73 on affected roads com-
L parad with unaffected roads
$\‘ v Maryland 1970/76 21 to 24% of the reduction in L .

& fatalities on affected roads
F Michigan 1972/74 38% of the reduction in fatal #
accidents on major state roads [
! 2 and 8% on Interstate roads 4
Texas 1972174 57% of the reduction in fatall i
ties on affected roads compared 1 .
with unaffected roads :

Despite methodological differences betwsen the varlous studies,
the results are broadly consistent.

In Arizona fatalities declined on all highways but mest (92 per
cent) took place on high-speed toads. In North Carolina and
i, Michigan, on the other hand, fatalities fell equally on roads
[ posted at or below 55 mph and on the Interstate roads. Hean
speeds and spead variance daclined on all types of roads and it
o was postulated that either drivers slowed down on all roads to
save fuel or there was a carry-over effect from the high-speed

roads onto the lower-speed roads.

In Texas the fatality vate, fatal accident rate, injury rate and
injury sccident rate declined significantly, well below historic
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trends, when the S5 mph speed limit was introduced and remained
below projections when the fuel shortage abated. The effects of
the speed limits appeared to diminish in later years.

5.11.3 The National Crash Severity Study

In this subsection some results from American data are presented
that shed further light on the distribution of collision speeds
and their effect on the probability of a fatal accident,

Betwsen 1977 and 1979 a National Crash Severity Study (NCSS) was
undertaken in seven vegions in the United States of America.
This project involved teams of trained invastigators examining &
stratified sample of accidents that involved cne or more passen-
ger cars having to be towed away from the stene of the accident

Within each designated area:

% all reported accidents ware investigated where a car
occupant was hospitalized overnight or fatally injured.

* half of the reported accidents were investigated where at
lesst one casualty was hospitalized, but not overnight.

¥ one-tenth of the remalning reported accldents were invest-
igataed, whethur or not any car occupant was injured,

Bstimates of Lhe total number of injury accidents in the survey
areas involving a towed-away car were obtained by multiplying
the sum of esch accident category by the reciprocal of its
welghting and summing the totals.
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Included in the data collectsd were details of the vehicle
damage, vehicle mass and vehicls model, an estimate of the
divection of travel and an estimate of vehicle speed. These
data are used to calculate a parameter known as Delta-V. This
is a measure of the change in valocity in the collision but
takes the angle of Iimpact, the crushability of the vehicles
involved in the collision, their mass and so on into account as
well, For example, two identical cars, each travelling at the
same speed in opposite directions and colliding head on, could
sach have a Delta-V of 50 km/h. 4 large heavily laden truck
eolliding head on with & small car, each vehicle travelling at
an identical speed, might result in a Delta=V of 10 km/h for the
truek and, say, 90 km/h for the car.

Resuits

It was possible to access the NCSS data file at the University
of Michigan and the numbers and percentages of fatalities and
non-fatalities jnvolving car occupants ‘fior differsnt values of
Daita-V were extracted. These data are shown in Table 5.43.

One per cent of car occupants died in tow-away accidents. Only
10 per cent of occupants were in accldents with a Dalta-V
greater than 20 mph (32 km/h) but this 10 per cent included 80
per cent of the fatalities. Figure 5.1 shows the distribution
of the percentages of occupants involved in . ecldents against
Delta-V. Most of the accidents (40 per cent) occurred with a
Delta-V of between 6 and 10 mph (10 and 16 km/h),

Figure 5.2 shows the percentages of fatal and non-fatal car
geeupants involved in aceidents for different values of Delta-V.
Below 30 mph (48 km/h)} the chance of survival is high but above
this value one's chances diminish rvapidly. Approxiately half

o
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Table 5.43: USA, Delta-V and car occupant fatalities and non- g
fatalities, extracted from the NCSS data files o 4
Delta-y Injuries to car occupants in tow-away accidents !
mph 4
Fatal Non-fatal Total 4
No. [3 No. % No. [
1- 5 6 0,1 5 907 99,9 5013 B
6 - 10 18 0,1 20 260 99,9 20 278
11 - 18 27 0,2 13 406 99,8 13 433
16 - 2t 59 1,0 S 999 99,0 6 058 .
2l - 25 56 2,3 2 420 97,7 2 476
26 - 30 73 6,4 1075 93,6 1 148
31 - 35 67 1,5 515 88,5 582 N
36 - 40 47 22,0 167 78,0 214
4l - 45 33 23,2 109 76,8 142 E
46 - 50 35 46,1 41 53,9 76 .
51 - 55 22 46,8 25 53,2 47 g
56 - 60 19 13,9 37 66,1 56 .
61 - 65 13 41,9 18 58,1 31
66 - 70 5 45,5 6 54,5 11
7 - 75 5 100,0 [ 0,0 6
81 - 85 1 100,0 0 0,0 1
86 - 90 1 25,0 3 75,0 4 s
91 - 95 1 100,0 0 0,0 1
96 -100 i 100,0 [ 0,6 1
‘5 i
Total 490 49 749 50 478 1
of car occupants will die in accidents with a Delta-V of between
60 and 70 mph (97 and 113 km/h). Above 70 mph (113 km/h) the
probability of survival is very small.
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5.12 Summary of foreign experience g
In this chapter spesd limit changes on the rural roads of 11 o

countries have been reviewed. The sffects of 46 changes of
speed limit have been described, Of these, 39 changes were
downwards and resulted in a reduction in accidents ur casual-
ties, two changes were downwards and wesulted in a slight
increase in accidents or casualties, and five changes were
upwards and resulted in an increase in accidents or casualties,
Some of the decreases in accidents and casualties reported have

been very considerable - of the arder of 50 per cent.

Of the two downward changes in rural speed limit that resulted '3
in an increass in accidents.-in one of them (Ireland 1969} the
speed 1imit -actually causea the mean speed to increase by a

small amount, which resulted in fatal accidents increasing, In
the other case (Sweden 1968-1972 - Experimant 2) a speed limit
of 110 kn/h was applied to previously unrestricted roads but no
details were given of tha change in mean speed. @

Mention has been made of the role played by the ecomomy in the
§ number of accidents and of the fact that some of the before-and-
o 4 after results of the analyses might have been affected by this
i : factor. Nevertheless, the experiences of these countries have
- been very consistent and, when considered together, they present
a persussive argument that the rural speed limit is an important

S SRR

variable that has a significant affect on the accident rate.

The accident data reviewed in this chapter has provided some

; evidence that the effect of a speed limit is not confined to

that portion of the network to which the speed limit applies,

but that it can carry over into other parts of the network, “
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This implies that the effects of a change in speed limit on

safety have been understated; this is an aspect that requires

further investigation.

The nature of the relationship between a change in speed limit
and the corresponding change in safety is investigated in
Chapter 7.

The analysis of the American National Crash Severity Study
results in subsection 5.11.3 has shown that most accidents
invalve a small change in speed and that the probability of
survival is high. Accidents lavolving a Delta-V of more than
100 km/h are extremely dangerous and the probability of survival
is 50 per cent or less. The rural speed limit at the time of
writing is 120 km/h on freeways and the saps speed limit has
recently been intreduced on many major non-freeway routes,
including two-lane two-way roads. A crash involving a Delta-V
of 120 km/h will result in almost certain death to the car

occupants.
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CHAPTER 6

SPEEDS, SPEED LIMIT CHANGES AND ROAD SAFETY IN
SOUTH AFRICA

This chapter describes the results of speed measurements done
o Transveal rural toads amd three investigations into the
effects of speed limit changes.

6.1 Vehicle speeds on Transvaal rural roads,
1870 to 1385

The National Institute for Transport and Road Research has been
measuring vehicle spreds regularly since the 1960s at six sites
on Transvagl rural roads. Until the OPEC oil crisis in 1973
the vehicle speeds were measured annuaily; since then the
period has been reduced to approximaely six-weekly intervals,
The speed measurements are done on weekdays during off-peak
periods. Three of the sites are on freeways and the other
three sites are on two-lane two-way roads; all the sites are on
straight and level sections. The mean speeds of all vehicles
during this period, together with the speed limits, are shown
in Figure 6.1.

It is clear from the figure that the mean speed is infinenced
by the speed Limit. The oil shortages of 1973 and 1979 and the
accompanying publicity undoubtedly also had an effect. The
level of speed limit enforcement and the fuel price possibly
contributed as well.

Until 1974 the vehicle mean speed on freeways was up to 20 km/h
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Non-Fresuny mean speed

SPEED ~ Jmw/h
g 38 8888

1978 'v2 ‘e ‘76 '8 '98 ‘Sz ‘ed 'Be
YEAR

i Flgure 6.1; Maximun rural speed limits and mean speed
of all ushicles on freeuays and von-fresway
rural roads - 1970 to 1985

higher on fraeways than on non-freeway roads. Between 1974 and '
1983 the difference reduced to between 6 and 8 km/f. This did I
not apply during the three-nanth peried ia 19s3 when a 70 km/h i

speed limit was in force; then the mean speeds were the same. -
In 1983 the difference increased to 10 km/h and in 1984, when
the rural freeway speed limit was raised to 120 kn/h, the gap 3
widened to nearly 20 km/h.

. The weighted mean gpeed of all vehicles on the six sites in
o Transvaal at the end of 1985 iy about 15 km/h higher than it
was at the beginning of 1970.

“ Two reductions in the speed limit are shown in the figure
TR (November 1973 and June 1979). On these occasions, the speed
of vehicles dropped sharply and immediately, When tha speed
1limit was increased, on the other hand, 2 small initial in-
o crease in mean speed was followed Dy a slow growth in speed
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that took place over a period of years. This suggests that the
mean speed would be a much better variable than the speed limit
for predicting accidents., When the mean speed exceeds the
speed limit, and assuming the speeds are normally distributed,
more than 50 per cent of vehicles ave exceeding the Llimit.
Figure 6.1 shows that this happened on several occasions on
freaways during the 10 years, which confirms the view expressed
by other researchers that the speed limit is a measure that is
widely flouted.

6.2 The effect of speed limit changes

There have been three investigations into the effacts of speed

1imit chenges in South Africa???%0 ooy the results ere

summaricsd below.
6.2.1 The 80 km/h speed lmit in 1973

The OFEC oil crisis caused the South African government to
introduce cartain fuel ion On 14

1973 the magimum speed limit on rural roads was reduced from
120 km/k to 80 km/h and ihe urban limit was reduced from 60
km/h to 50 km/h; on 25 January 1974 the latter was restoved ho
60 km/h. On 7 Decomber 1973 the sale of petrol was restricted
to the hours between O6hO0 and 18700, The first six months'
operation at the lower speed limits were _investigated3 .

Effect on speeds

Spot spisd measuremints of light vehicles on rural roads in
three provinces, before and after the reduction of the speed
iinmit, ave summarized in Table 6.1. The speods in the Trans-

s
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vaal are much higher than in the other two provinces, both
before and after the reduction in the speed 1imit. The Trans~
vaal is an inland province and the measured speeds tend to
confirm the finding of the Markinor survey ~ which was done ten
years later - that drivers from the inland cities prefer to
drive faster than do drivers from the coastal citles (see
subse-:ion 4.1.2). The greatest changes in speed, both abso~
lute and were also in the Transvaal.

Table 6.1: Rural speed measurements before and after the intro-
duction of the 80 km/h speed limit (reference 35)

Me* - Province

Transvaal | Cape Nétal
Mean speed - im/hi .
Before 108 94 -
After 73 69 -
Change -35 -25 -
Percentage change -32% -27% -
85-percentile speeds - km/h:
Beforae 128 1ie 97
After 83 78,5 79
Change ~45 ~21.5 -18
Percentdge change -35% -23X -19%

‘The chsnges in both the medn and the 85-percentile speed in
Table 6.1 are very large. Unfurtunately, no speed measuvements

were taken in urban areas,

The effact of time on light vehizle speeds on Transvaal rural
roads is illustrsted 4n Table 6.2. Although the mean speed
roppad on average by 30 km/h in the week after the intwoduc-
tion of the 80 km/h speed limit, the mean speed continued to
fall slowly during the following few weeks, Thereafter, the
mean speed rose slightly. The greatest speed reductions were

recorded on the freeways,

Lo
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Table 6.2: The mean speed of light vehicles on six Transvaal
rural roads before and after the introduction of the
80 km/h speed limit (reference 35)

Perlod Road nuwber
General purpose rural road Rural freeway
Ti22-1 | P1-3 } P3-3 P27-1 Ni N4
Before: )
June 1972 95,2 88,0 § 109,2 |} 113,1 | 114,7 [ 110,6
June 1§73 94,9 89,5 | 106,7 } 112,5 | 124,5 | 11B,4
During:

Weak No. from
14 Nov, 1973

1 Ta7 70,9 77,8 82,2 82,9 82,8
2 - 63,8 74,5 76,6 76,5 81,5
3 63,1 39,8 72,2 74,5 - 77,3
4 61,5 70,2 85,8 - 70,6
5 82,9 65,4 69,4 74,1 69,2 -
8 - 68,1 72,3 70,9 78,2 79,0
i5 L,5 67,9 71,9 75,4 - 79,9
19 72,2 67,1 75,0 74,4 2, 80,6
3 71,7 69,0 76,4 76,1 80,0 78,4
26 69,5 69,9 73,9 72,7 75.4 75,1

Effect on accidents and casuaities

Pradicted monthly aceldents and casualties from November 1973
to Apxil 1974 were calculated and compared with the numbars
recorded. The predictions ware based on the assumption that
the trends during the previous three or four years would have
continuad, The numbers were estimated by linear vegression,
extrapolating the monthly data from 1970. The results are
shown in Table 6.3,

The South African economy was growing steadily during the whole
of 1973 and strongly during the £ivst half of 1974, It has
previously been dJemonstrated that accidents and casualties
increase during periods of economic growth’l. The predicted

e
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Table §,3: Predicted and recorded numbers of accidents and

casualties, November 1873 to April 1974 (ref. 35)

Month Urban Rural
Predicted} Actual % |Predicted| Actual k4
No. No. diff. No. No. diff.
AlL aceidents:
Nov. 73 16 485 14 877 | -11,6] 2 444 2 110 | -13,7
Dec. 73 15 288 11 514 | 24,7} 3 212 L 749 { -45,5
Jan. 74 15 304 11 398 | -25,5| 2 77§ 1 606 | -42,1
Feb. 74 16 128 13 052 | -19,1| 2 598 1521 | -a4l,4
Mar. 74 18 943 15 589 | -17,7f 3 028 1937 | -35,1
Apr. 74 16 128 14 898 ~7,6] 3 183 2078 | -34,7
Casualties:
Nov. 73 4 426 3 683 ( -16,8) 1790 1503 | -13,8
Dec. 73 4 77% 2735 | ~42,7] 2770 1291 | -53,4
Jan. 74 3786 2 427 § -35,9] 2 109 1171 ) -55,5
Feb, 74 4 084 3273 | -19,9) 2021 1 106 | -45,3
Mar. 74 4 972 3 658 | -26,4) 2 527 1 424 | -43,7
Apr. 74 4 157 3 518 § ~15,4] 2 463 1 543 | -37,4
Fatalities:
Nav. 73 335 384 | -16,8 290 286 -1,4
Dee. 73 403 182 ] -55,1 285 221 | -42,6
Jari. 74 3 192 | -33,3 314 176 | -43,9
Feb. 74 329 229 | -30,4 352 190 | -46,0
Mar. 74 478 243 | -49,2 414 250 | -39,6
hpr. 74 415 280 | ~32,5 401 251 | -37,4

figures - and therefore the percentage changes - are prpbably
underastimated. Nevertheless, the results are quite remarkable
and Suggest that the speed limit 4is a very powerful safety
tocl. A meagure that van halve the number of fatalities ds
worthy of consideration,

Tabla 6.3 contains some interesting results. Although no speed
measuraments were taken in urban areas, the change in the urban
speed limit « 60 to 50 km/h -almost certainly resulted in a
downward change in the urban mean speed. A 25 per cent reduce
tion in accidents, a 35 per cent reduction in casualties and a
40 per cent reduction In fatalities were recorded in wurban

RS $
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Table 6.3t Predi d and ded numbers of id, and
casualties, November 1973 to April 1974 (ref. 35)

Month Urban Rural
Predicted| Actual % [Predicted| Actual %
No. No. diff, No. No., diff.
All accidents:
Nov. 73 16 485 14 577 ] -11,6| 2 444 2 110 | -13,7
Dec. 73 15 288 11 514 | -24,7[ 23 212 1 748 | -45,5
Jan. 74 15 304 11398 | -25,5) 2 776 1 606 | -42,1
Feb, 74 16 128 13 052 | -19,1} 2 595 1521 | -41,4
Mar. 74 18 943 15 589 | -17,7{ 3 029 1937 | -38,
Apr. 74 16 128 14 898 ~7,6f 3183 2078 | -34,7
Casualties:
Nov. 73 4 426 3 683 | -16,8( 1 790 1503 } -13,8
Dec. 73 4 774 2 735 | -42,7p 2770 1291 } -53,4
Jan. 74 3 786 2 427 ) -35,9) 2 109 1171 | -55,5
Feb. 74 & 084 3273 | 19,8 2021 1106 | -45,3
Max. 74 4 972 3 658 | -26,4( 2 527 1 424 ) -43,7
Apre T4 4 157 3 518 | -15,4) 2 463 1 543 | -37,4
Fatalities:
Nov. 73 335 304 ; -16,8 290 286 =14
Dec. 73 405 182 | ~55,1 383 221 | -42,6
Jan. 74 3l 192 | -38,3 314 176 | -43,9
Feb. 74 329 229 | 30,4 352 190 | -46,0
Mar. 74 478 243 | -49,2 414 250 [ -39,6
Apr. 74 415 280 | -32,5 401 251 | -37.4
figures - and therefore the percentage changes - are probably

underestimated., Nevertheless, the vesults are quite remarkabla
and suggest that the speed limit is a very powerful safety
tool, A measure that can halve the number of fatalities is
worthy of consideration.

Table 6.3 contains some intaresting results. Although no speed
measuvements were taken in urban areas, the change in the urban
speed limit - 60 ko 50 km/h -almost certainly resulted in a
downward change in the urban mean gpeed. A 25 per cant raduc~
tion in accidents, a 35 per cent reduction in casualties and a
40 per cent reduction in fatalities were recorded 4in urban
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areas. In rural aveas, where the reduction in mean speed was

very large, the average veduction of accidents, casualties and
fatalities was about the same - sbout 45 per cent. This
supports Salusjdrvi's view (see subsection 5.2.3) that:

i
i
t
* small tveductions in speeds resuit in proportionately }
greater reductions in fatal and injury accidents than in i
all accidents; J
i

* if the sverage speed decreases by more than 5 km/h, injury

accidents and all accidents decrease in equal measure

The large improvement in urban safety that followed a small
change in the ucban speed limit supports the peneral expression
derived in Chapter 3, in which the fatality rate is most
sensitive to the urban speed limit

In Maveh snd April 1974 the percentage veduction between 4
predicted and obsarved numbers of accidents, casualties and 3
fatalities on rural roads was lower than during the preceding i
months. As mentioned earlier, this was almost certainly due to E
the effect of economic growth. X

:

i

After allowing for the fmct that the speed limits were intro- H
duced on 14 November 1973, thare was a proportionately smaller )

drop in accidents, casualties and fatalities in that month
compared with later months in both urban and rural areas. This
was probably because speeds werse still dropping on rural roads
ong month and more after the lower speed limlt had been intre-

duced. R

It is difficult to say what factors were vesponsible for what
changes in the numbers of accidents. Not only were there
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changes in the urban and rural speed limits but restricted fuel
salling hours were introduced and tne fuel price was increased.
Despite the urban spesd limit being restored to 60 km/h on 25
January 1974, urban accidents, casualties and fatalities were
substantially below predicted values during February, March and
April. Two important questions are "To what extent does the
rural speed limit affect uxban accidents?" and its converse "T
what extent does the urban speed limit affact cural accidents?"
Thesa and other questions are examined in Chapter 8.

6.2.2  The 70 km/h speed limit in 1978

The internal revelution in Iran during 1978 and 1979 resulted
in a temporary shortage of oil on world markets and caused the
government to reduce the 90 km/h vurval speed limit to 70 km/h
in 41 magisterial districts surrounding the major conurbations.
The lower speed Mmit was irtroduced on 8 June 1979 and proved
to be very unpopular. . 31 Avgust the area to which the limit
applied was reduced to 24 magisterial districts and on 28
September 1979 the limit was restoved to 50 km/h.

Simultaneously with the introduction <f the 70 km/h speed
Hmit, the price of petrol was increased by 38 per cent and
£4illing stations were closed over weekends, Filling stations
were permitted to apen on Saturday mornings between 07h00 and
12h0D when the speed limit teverted to 90 km/h on 28 September.

The ugwbined affect of these measures, particularly the fuel
prise rise, was sharp and immediate, There was a move back to
public transport, car pooling bacame fashionable, larga cars
ware no longer popular, salas of motor cycles surged, and so
on, Because of this change in behaviour, the normal anslysis
of comparing the change in accidents with the speed limit

- & V- N
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change from 90 to 70 km/h was not considered appropriate.
Instead, the change in accidents and casualties following the
increase in the speed limit from 70 to 90 kn/h was studied; the
effect on driver behaviour of the fuel price rise was .hus

common to both periods 0

Effect on speeds

Of the six sites on Transvaal rural roads used for regular
speed measurements, four fell within the area subject to the 70
km/h spesd limit (three freeway sites and one.non-freeway site)
and the other two (bath non-freeways) were located about 30 km
outside the boundary and wera thus unaffected by’ the lower
spaed limit. Previsusly unpublished data on light vehicle and
truck speeds inside and outside the 70 km/h zone are shown in
Table 6.4.

The table shows that the means of the S0-percentile spesds of
heavy and light vehicles within the 70 lkm/h speed limit zone
fell by 8 and 17 km/h respectively. The 85-percentile speeds
fell slightly move and the 20-~percentile spseds slightly less,
The range in speeds between the 20~ and the 85-percentile
speeds of heavy and light vehicles dropped by 7 and 4 km/h
respectively. Thus, within the 70 im/h zone, the mean speed
and the standard deviation of the speed of vehicles declined.

After the speed limit was rtestoved to 90 km/h the speeds
increased but to a lower level than before. Rven six months
later, the 50-percentile speed of cars was about 3 ka/h lower
than before the 70 km/h speed limit was introduced.

.
i




-98-

Table 6.4: Speed parameters of light vehicles and trucks within
and outside the 70 km/h zone

Period Speed ~ kn/h
Cars and LDVs Trucks
Within ztne ] Qut~ Within zone Out~
side side
H
+
20%- | 507~ | 85%- 1 50%- | 2oz~ | soz- | esm- | soz-
ile | ile | ile liile ile | le | ile | dle
Before (90 kn/h speed limit]
Feb. 79{75,0 | 85,3 | 95,1 | 87,7 | 66,4 | 74,1 | 88,3 | 78,0
Mar. 79{79,7 | 89,9 {101,7 { 87,0 | 59,8 | 73,7 ) 87,6 | 80,7
May 7979,0 | 88,4 | 99,2 | 94,0 | 58,3 | 69,9 |- 83,7 | 77,
Mean 78,2 | 87,9 | 98,7 | 89,6 | 60,8 | 72,6 { 86,5 [ 78,8
During (70 kn/h speed limit):
June 79[63,5 | 70,2 | 80,4 | 79,2 | 55,2 | 62,6 | 73,3 | 72,2
July 74(63,0 | 69,7 | 79,9 | 82,3 | 56,0 ] 64,7 | 74,9 | 67,5
Aug. 79164,1 |°70,9 | 80,7 | 78,4 § 56,7 | 64,8 | 74,1 | 71,2
Sep. 79163,6 | 71,2 | 80,2 | 80,7 | 55,4 | 64,9 | 75,7 | 73
Mean 63,6 | 70,5 | 80,3 | 80,2 | 55,8 | 64,3 | 74,5 | 71,2
After (90 km/h speed limit):
Qct. 79{75,6 | 83,1 | 92,9 | 84,5 | 62,6 | 12,1 | 81,7 | 74,2
oct. 79]74,5 | 83,2 | 92,8 | 80,5 | 60,2 | 70,9 { 80,7 | 73,8
Dec. 79]74,4 | 84,2 | 95,0 | 87,6 | 57,7 | 68,8 | 81,0 | 78,1
Jan. 80179,7 | 86,6 | 96,0 | 86,7 { 65,9 | 75,2 | 85,9 | 76,7
Mar. 80{76,2 | 85,3 | 96,5 | 87,4 | 60,8 | 70,1 | 80,1 | 75,0
Mean 76,1 | 84,5 | 94,6 | 85,3 | 61,4 | 71,4 | 81,0 | 75,8

Note: L/ = light delivery vehicle

Speed reductions were observed st the two sites outside the 70
km/h zone that were theoretically unaffected by the speed limit
change, These reductions were quite large; the S50-percentile
speeds of light vehicles fell by O ka/h and of trucks by 7
kn/h. Upon restoration of the 90 km/b limit within the 70 km/h
zone, the mean speed at these two sites increased out, again,
to a lower level than was observed before June 1979. How far
outside the 70 km/h zones this reduction in vehicle speed
extended, whether it occutred elsevhere in the country, and to
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what extent the increase in the price of fuel contributed to
the reduction are all unknown. These observations provide
further strong support to the hypothesis that the effacts of a
speed limit sre not necessarily confined to that portion of the
network tn which the speed limit applies.

Effect on accidents and casualties

A total of 6 310 rural accidents was recorded in 1978 in the
magisterial districts later to be affected by the 70 km/h speed
limit. This represents 18 per cent of -the 34 905 accidents
that ogcurred on the yural network in that year. The 70 ka/h
speed limit applied for only 84 days in 17 magisterial dis-
tricts and 112 days in the remaining 24. In an analysis of the
effect of the lower limit on accidents and, caswalties by

severity, therefore, one is dealing with rather small numbers.

As stated earlier, the analysis vas done by comparing the
effects of the 70 km/h limit with the effects of raising the
speed limit to 90 km/h. The after period chosen was 28 Septem-
ber 1979 to 31 December 1979 - a short after period was used in
the hope that the traffic speed would remain reasonably con-
stant and that the petrol price would still be exercising an
effect on vehicle trips similar to that during the 70 lkm/h
period. Results are summavized in Table 6.5.

Raising the speed limit from 70 to 90 km/h increased accidents
by a significant 30 per cent but the valy class that could be
shown to contribute to this rise was damaye-only accidents (39
per cent increase). Injury accidents increased by a non-gig-
nificant 15 par cent. From experience of other speed limit
changes, one would have expected a larger change in injury

accidents than in damage-only accidents.

RO
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Table 6.5: Swmmary of the change in accidents and casvalties on H |
raising the speed limit from 70 to 90 km/h (ref.36) 1
Severity Percentage change Significant
change?
Best | Upper and lower
estimate| limits at 10 %
probability 3
Accidents:
Fatal +12 44 and +126 No
Serious +48 -22 and +179 No
Slight +2 -34 and 453 No §
AL, dnjury +5 -15 and +56 No
Damage only | +39 +11 and  +74 Yes R
4 ALl +30 +8 and  +56 Yes .
SR GCasvalties:
L ,‘ Fatal +3 -48 and +101 No ;
s Serious -12 44 and 438 No
Slight -12 -35 and +19 No |
ALl -1l -30 and +12 No
IS A proportion of the increase in Table 6.5 is afi_.butable to :
JE 7 the slight improvement in the economy that occurrrd between
4 & October and December compared with the period June to Septem-
i ber. On the other hand vehicls speeds during the after period
had not reached their previous values; the analysis therefore
undevestimates the effect of the speed limit change because
& traffic speeds during the after period had not stabilized.
' 8.2.3 The analysis of the effect of the rural speed limit H
: on accidents, 1974 to 1981 :
i t
i
{
; The accident pattern between January 1974 and December 1981 was
i analyzed, using maltiple linear regression®’, with the objec-
tive of identifying the factors contributing to the fdumber and
i severity of accidents. The weekly number of accidents in seven
4 categories - fatal, injury and all accidents divided into urban

and rural, and total all sccidents - was abstracted from

R
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accident tapes supplied by Central Statistical Services. A
total of 415 observations was obtained for each category of

aceident.

S

During this period there was a general increase in the number

of accidents but the increase was not uniform, Some years
showed a rapid increase in the number of accidents, other years

shoved no increase or even 2 fall in the number of accidents.

28 These yearly trends were perturbed by the scatter caused by the [

week~to-week variations in the number of accidents.

! Factors identified as having a significant effect on the year
RIS to yaar trend of the number of accidents were the vehicle
: 3 population, the level of economic activity, the rural speed
1imit and the period elapsed since a change in the speed limit.
L Public holidays and the veek of the month affected the week-to-

waek variations.

- 1] The coefficients of the speed variables for different categor-
ies of accident are shown in Table 6.6. The variable "Period :
S elapsed since a change in the rural speed Limit" is a surrogate
¥ measure of the increase of tural vehicle speed with time.

o During the analysis period, other fuel conservation neasures
1 s were introduced, such as restricted fuel selling hours and fuel il
; price increases; they may well have affected accidents but they A
were not taken inte account in the analxsis. ;

' § The coefficients of the rural speed limit in the table are
significant for all categories of accident. The fact that they |
appear in the urban equations indicates that the rural speed
linit affects driver behaviour in urban areas. Furthermore,

because more injury and damage-only accidents ogcur in urban

SRS
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accident tapes supplied by Central Statistical Services. A
total of 415 observations was obtained for each category of

accident.

During this period there was e general incresse in the number
of accidents but the increase was not uniform. Some years
showed a rapid increase in the number of accidents, other years
showed no increase or even a fall in the number of accidents.

These yearly trends vere perturbed by the scatter caused by the

week-to-week variations in the number of accidents.

o Factors identified as having a significant effect on the year

R to year trend of the number of accidents were the vehicle
population, the lavel of economic activity, the rural speed
limit and the period elapsed since a change in the speed limit,
. . Public holidays and the week of the month affectad the week-to-
% week variations.

- The coefficients of the speed variables for different categor-
ies of accident are shown in Table 6.6. The variable “Period

elapsed since a change in the yural speed limit" is a surrogate

measure of the increase of rural vehicle speed with time.

During the analysis period, other fuel conservation measures
. were introduced, such as restricted fuel selling hours and fuel

s price increases; they may well have affectad accidents but they
ke were not taken into account in the analysis.

The coefficients of the rural speed limit in the table are
e significant for all categories of accident. The fact that thay
appear in the urban aquations indicates that the rural speed
limit affects driver behaviour in urban areas. Furthermora,
becayse more injury and damage-only accidents occur in urban

[l
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Table 6.6: Coefficients of speed-related variables affecting
the weekly numbers of accidents

4
Category of Speed-related variable
1d
Rural speed | No. of weeks elapsed
limit since rural speed
km/h limit last changed
g .
o Rural: “]
3 g Fato® 0,808 0,040 .
i i Injury 2,589 0,139
] | - ALL 4,998 0,451 -
Urban: i
¢ Fatal 0,716 - S
: Injury 5,518 0,336 | —
1 All 27,600 2,166 }
T Total: ] R
) ALl 33,811 2,958 4}
i
B
¢

% areas, the ruval speed limit has a greater effect in absolute
,% s terms in urban areas than it does in rural areas. This is
C T illustrated by the fact that the coefficlents of the speed

i limit are larger for urban injury and urban all accidents than
for the corresponding vural accidents. The size of the coeffi-
cients of the rural speed limit conflrms the importance cf the
rural limit's effect on accidents.

T

SN >

i The variable "the number of weeks elapsed since a change in the
r speed limit" in all the 4 except urban fatal E
accidents, The size of the coefficient was small in each equa-
tion; total all accidents increased only by three per week as a

4 result of thisz factor. ' h

[ Table 6.7 shows the estimated effect of reducing the rural
A speed limit from 100 to 90 km/h. The speed limit has the
2} greatest proportionate change on the most severe accidentss
{
:

this supparts the findings of other researchers.
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Table 6.7: Estimated percentage reduction in the number of i
accidents if the rural speed limit were reduced from ﬁ 4
. 100 to 90 km/h . i
3
|Category of | Percentage reduction
aceident in numbar of accidents
Rural: :
Fatal 10,8 g
Injury 8,2 i
ALl 5,8 P
Urban: ‘;
: Tatal 9,2
3 Injury 5,0 L
g Al 4,3 S
[ 4
1 . 3 Total:
o ALL 46

: The predictive equations, which were based upon 1974 to 1981
3 = data, were used to estimate the numbers of the different
categories of accidents in 1982; the seven equations performed
satisfactorily and were accurate within the range -5,3 to +2,5

per cent,

6.3 Summary of Soutl: African experience

The results from the South African studies are consistent with
those of the other countries described in the previcus chapter. ’
. The 1973 study gives details of the effects of a large change b
in the rural speed limit and the 1979 study is one of the few

that reports on the effecte | -« nerease In the rural speed
) limit. They are theref .. . ta. contribution to the body of
4 literature. The results .. ... two studies are included in

the analysis of the relatio..l.p between speed and accidents
that is described in the next chapter, i

. x. Ay | T
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The analysis of the effect of the rural speed limit an acci- |

4
dents described in section 6.3 offers a different approach to «é 1

the problem. The findings that urban accidents are affected by o]

changes in the rural speed limit and that the level of the :é
economy affects sacidents suggests that some of the results of i ‘

marlier studies do not accurately portray the relationship ;

between speed and safety. -
;t :
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CHAPTER 7

A GENERAL RELATIONSHIP BETWEEN RURAL SPEED AND
ACCIDENTS

In this chapter the results from the studies described in
Chapters 5 and 6§ are combined and analyzed with a view to

establishing:

% whether a general relationship exists between speed and

accidents;
% yhich variables best describe Sw...  elationships
* the form of the relationship; and

* the cenclusions that can be drawn.

7.1 The choice of variablex

Most of the changes in safety ¢aseribed in Chapters 5 and 6 are
given in terms of the percentsus change in accidents or casual-
ties, subdivided by severity saco all accidants, injury aceci-
dents or injuries and fatal scpidents or fatalities. For the
ferentistion has been made

purposes of this analysis oy Q!
between aceidents and casunitdas. Where both classifications
were given, the accident dats wora used in preference.

The most common measure of spsed given in the pr;vious two
chapters is the difference in mean speed before and after the
change in speed limit; in only a few cases were the absolute
values of the mean speeds given. The diffarence in the
85-percentile speeds was glven in a number of cases, as was the
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difference in the standard deviatiwns of the speed. Ancther
parameter that was often given was the percentage of vehicles
exceeding & given speed before and after the speed limit
change, The independent variables available for selection in
the analysis weve the change in mean speed, the change in the
85-percentile speed and the change in the standard deviation of
the speed, expressad in km/h,

It is known from a few investigations intc speed distributions
on South African rural roads that the speed distvibution is
approximately normally distributed, In cases where information
about either the standard deviation of the speed or the 85-per-
centile speed was not given, it was a relatively simple matter
to the missing » knowing the mean spead and
one other parameter and assuming the speed to be normally
distributed. This was done before and after tihie change din
speed limit and the di was ob d by b on
In those cases where neither the 85-percentile nor the standard
deviation was given, but details of the percentage of vshicles
exceeding a given speed were supplied, it was again possible to
aestimate the missing parameters.

In a few instances the speeds were given for specific classes
of vehicles rather than for the whole traffic stream or the
speeds were given for different time periods (for example at
weekends and for. weekdays), In such cases the flgures were
modified so that they were representative of all traffic.

‘The tesulting data set is shown in Table 7.1, The tablas
contains 35 results from seven countries, with half of them

from Finland,

-

7

EEPR

T BT S ST

N3




~107-

Table 7.1: Changes in speed and accidents and casualties in
different countries

Percentage change in Change in speed Country
aceidents or casualties kin/h and year
All |Injuey |Fatal Mpan 85~ Std
Zile dev.
g
-6 -8 -10 -2 -8 ~5,8 Finland 1962
-7 -10 -24 -3 =11 - Finland 1966
-15 =5 - -2 -6 -1,8 Finland 73/76
-48 ~34 ~40 -6 =13 ~5.5 “
-7 =11 ~17 -2 -9 =4,5 W
-20 | ~26 - “1 -1 -i,4 "
.10 | =35 - -2 -5 -1,7 M
-39 -39 =13 -6 -17 -6,1 w
~42 =43 -47 -1 -19 -7,8 "
=33 | 42 - -6 |-20 7.4 N
+1 -8 - 0 4 -0,9 n
~28 -33 -37 -3,5 -1 ~5,4 M
42 | -9 - -2 -7 -4,5 ,,
+17 | 431 - 42 0 -1,7 M
-23 | ~23 - -4 -6 0 M
237 | -40 -48 -3 {-10 -5 u
-10 -20 ~46 0 -6 -5 w
0 -6 - ¥2 0 403 N
- -40 - ~5,5 | 8,8, (-3,2, |France 1969
- -3 - 5,7 | =5,9; |0,2 B
- | -as - 11,2 {-19,5, |-8,0 W
- -39 - =6,3 [-14,7, (-7)8 "
- |-k | 34 ST43 |<1L,60 |-yl W
- -16 -19 =249 ] b, ~1,1 France 1870
- -1l -20 ~4 -9 =5 Denmark 1973
- =17.4 - -2 -3,8 [-2,1 Denmark 1979
- - -37,2 -6:5 | -8,5 - N Zealand 73
-1,8} -l,7 +3,0 0,7 | -0,64 [~0,7 Ireland 1969
- -18,0 | -38,7 “5,1 | -8,5, {-3,2 UK 1965
- - -13 ~3,9 1 -4,2, 1-0,3 w
- -3,5 - ~2,6 | 1,0 [+1,6 "
- | 42,5 - -21 R - UK 1873
- -9,6 - =2,3 | =4,5 1-2,1 UK 1974
-39,9 - ~41,6 =30 ~38 -7 {8 Africa 73
- +30 - +a +14,3  |+0,2 8. Africa 79
Note: estimated values are shown thus: -11.6*

|
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7.2 Analysis

The first stage of the -analysis was a multiple linear regres-
sion of the form
¥yo= By R B H X F Byt e cennn(7.3)
where Y, = the percentage change in accidents or casualties
i = severity (all, injury or fatal)
X,, X, and X, are the three measures of speed

e = error tarm

The results showed considerable multicollinearity between the
pradictor veriables, particularly hetween the difference in
mean speed and the difference in 85-percentile speed. Of the
thres predictor variables, the change in mean spesd was cotve-
Jated most strongly with the dependent variable in the case of
the change in all accidents and injury accidents; the change in
the standard deviation of the speed was correlated the least
strongly. The opposite applied in the case of the change in
fatal accidents or casualties - the change in the standard
deviation was rorrelated more strongly and the change in mean

speed a little less so.

A best subsets approach was tried and it was found that, no
matter whether ona used one, two or three predictor variables,
the £it of the squation as measured by the coefficient R%
changed little. This simplified the subsequent anlysis and the
change in safety was investigated in terms of a single variable
- the change in mean speed. Althaugh, as mentioned in the
previous paragraph, this variable was found to be correlated
least strongly with the change din fatal accidents, it was &
measured variable in all the observations, whereas in the case
of the change in standard deviation more than one-quarter of

the values were estimated.

R
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An examination of the residuals strongly suggested that a

simple linear regression of the form

By R X+e L (7.2)

was not appropriate and that the relationship between Y and X
followed an ogee curve. Transformation of Y or X or both was

therefore required.

Variras transformations were tried and the best results were

given by a power transformation of X:
¥, =By +8,(0" + 5 where 0 <n <1 ....(7.3)

The value of n was established by setting n to different values
and repeating the regression. The resultant values of R were
Plotted against n and the value of n that gave the highest R

was determined. The equations are
Y= 8,767((sign){X{®} - 4,9 (7.4
all i ' rrrenn e

R% = 0,62: ¥ value = 29,49: N =20

0,5, .
Yingury = 10,158{(sign) {X{"*°} - 5,6 .....(7.5)

R? = 0,67: F value = 62,01: N =32

0,333,
Yeoear = 12.9150(stan)[X]° 7Py - 14 L. (0)

R% = 0,44: F value = 10,99: N = 16

s e e Bt R )

Y
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where Y ) = percentage change in all rural accidents

¥, njury = POTCentage change in raral injury accidents and
casualties

Ygaay ® Percentage change in rural fatal accidents and

fatalities
X = change in mean speed in km/h

T N TR )

PFigures 7.1, 7.2 and 7.3 show the regressions.
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Figure 7.3: Regression of chasge in fatal
accidents and cowualties on
the cube root nu change
in mean speer

In all three cases the regression equations are significant at
the one per cent level. In Figures 7.1 (all accidents) and 7.2
(injury accidents and casualties) the regression lines fit the
data very well. In Figure 7.3 (fatal accidents and fatali-
ties), however, the regression line is influenced by the
extreme left-hand data point (South Africa 1973) and partic~
ularly strongly by the extreme right-hand point (Ireland 1969).
The central cluster of points suggests that the slope of the
regression line might be considerably steeper than calculated

If in fact one or both of these extreme points is not a typical
value, then the regression line is conservative. Moreover, the
cube root of the change in mean speed may not neceasarily be
the best transformation.

The inclusion of the absolute value of the mean speed as well
as of the difference in mean speed in the regression equation
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may have given better results. Unfortunately, as mentioned
eaclier, the absolute values of the mean speed were only given

in a few cases.

Figure 7.4 shows a comparison between the three regression
lines, with the horizontal axis drawn to a natural scale. A
quite modest change in mear speed gives rise to a substantial
change in the number of accidents and casualties. The figure
indicates that a 5 km/h reduction in the mean speed, for
example, will yleld a 25 to 30 per cent reduction in accidents
and casualties. The largest proportional change in safety is
achieved with a small change in mean speed of batween #2 km/h.
Within this range, fatal accidents and fatalities show the
greatest percentage change and all accidents aré the least
affected, For changes in the mean speed of more than 2 km/h the

slopes of the three regression lines are similar.

PERCENTAGE CHANGE IN ACCIDEMIS

-5 [] 5
CHANGE [N MEAN SPEER - lavh

Figure 7.4i Comparison of tha change in acci-
donts and casunities by saverity
and the cliange in mean spend

:
@
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An analysis of the relationship between the change in severity
and the change in speed was also done. The change in severity
was measured in two ways

S0 = Yiarar Vasgury

St/a = Vsarar/Ya1
= percentage change in rural fatal accidents
and fatalities
= percentage change in rural injury accidents

v
where Ysatal

Yingury
and casualties

¥,1y © Percentage change in all rural accidests

al,

The relationships were as follows:

f“=o,1b9x+2,o co (D

R® = 0,28: N =13

= 0,472X + 3,6 (7.8)

t/a

R = 0,64 N9

where X = change in mean speed between 0 and -10 km/h

Although equation 7.7 is not significant, Loth equations 7.7
and 7.8 confirm that small changes of mean speed have a propor-
tionately greater effect on fatal accidents than on injury or

all accidents, 4.e.

Sf“ and sf/a >

[ 2at”
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An analysis of the relationship between the change in severity
and the change in speed was also done. The change in severity 3 4

was measured in two ways

44

Se/s ™ YeararVinjury E

S¢/a = YeatarYana

vhere Ygapq) © POTcentage change in rural fatal accidents
and fatalities

Yinjury = percentage change in rural injury accidents

and casualties a

¥,y = percentage change in all rural accidents

The relationships were as follows:

Sp, = 0,149 + 2,0 (7

£/1

R =0,20: N=13

= 0,472X + 3,6

t/a

R2= 0,661 N=9

where X = change in mean speed betwsen ¥ and -10 km/h

Although aqua.ion 7.7 is not significant, both equations 7.7 @
and 7.8 confirm that small changes of mean speed have a propor-
tionately greater effect on fatal accidents than on injury or

all aecidents, i.e.

Sf/i and Sf/A >1

i
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When the mean speed falls by about 8 km/h then the percentage
changes in fatal accidents and all accidents are similar,

7.3 Comparison with other studies

In 1983 Codwin did a similar exercise to that described above,
in which he examined the relationship between the change in the
fatality rate and the change in tha posted speed limits in
countries outside the United States®’. He used the results of
26 changes of speed Limit in 10 countries. OF these observa-
tions, only seven related specifically to fatalities or fatal
gocidents; the remaining 19 déscribed changes to accidents or
injury accfdents. The relationship he darived was

F=7,00 40,716 P g

= 0,52 (1.9)

where ¥ = change in the fatality rate
P = change in posted speed limit

Although Godwin used equahion 7.9 to estimate the change in the
fatality rate on American roads that was direetly attributable
to the imposition of the 55 mph speed limit, the expression
more nearly describes the change in the injury accident rate or
the all accident rate. (Godwin recognized this but argued that
the change in the fatality rate would be higher than thils
relationship would indicate because a change in speed affects
the more serious accldents more than the less serious. The
rasults would therefore be conservative.)

i
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If we use aquation 7.9 as a measure of change in the injary
aecident rate and agsume an initial posted speed limit of 100
km/h that is reduced by 20 per cent to 80 km/h, then

Percentage change in the injury accldent rate =

7,07 + 0,716 x 20 = 21 per cent

Now, in Sweden it was reported that a 20 km/h zeduction in the
speed limit led to a 6 to 8 km/h reductjon in the mean speed,
If this £inding has general applicability then we can compare
the percentage reductlon in the injury aceident rate calculated
above with the percentage change in injury accidents and
casualties calculated using equation 7.5.

Percentage change is dinjury aceidents and casualtlies lies
between

10,158(-(6)°"%) - 5,6 and 10,258(-("%) - 5,6
= 30 and 34 per cent
At an OECD symposium held in 1981 it was reported that a reduc~

tion in the mean speed of traffic resulted in a reduction in
the rats and & veduction in ident severity. Based

of Swedish research, the change in safety could be approximated
by the axpression given below®.

P=vxN ce (7010)

Whare P = percentage drop in accident rate in rural areas
V = percentage change in mean speed in km/h
N = 4 for fastal accidents
= 3 for Injury accidents
= 2 for damage-only accidents
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If v assume an initial mean speed of 100 km/h and a4 6 to 8
km/h reduction, then equation 7.10 gives the following reduc-
tions in the accident rate:

Fatal = 24 to 32 per cent
Injury = 18 to 4 per cent
Damsge-only = 12 to 18 per cent

¥

For the same initial spsed and speed change, squations 7.4, 7.5
and 7.6 predict the changes in accidents and casualties as

1 follows:

. Fatal = 31 to 33 per cent
PRI Injury = 30 to 34 per cent
. ALl accidents = 26 to 30 per cent

7.4 Summary and diseussion

- Based on the experience of a number of countries, a general

relationship between the change in mean speed and accidents and é
L 8 casualties has been established and three predictive equations
’ have been derived. These squabions are all significant st the

one per cent level and are consistent with one another -~ all
accidents are least affected by small changes in mean speed and
fatal accidents and fatalities are most asfected, The equa-
tions indicate that small changas in the speed of the traffic

have a great effect on safety.

In this set of data, the change in mean speed was shown to be
the best predictor variable in two of the three equations and
| this is an Interesting finding because it is commonly beliaved
3 that it is the variabiiity of the speed that is the most
important factor, This variability is wsually expressed as the
standard deviation of the spead. '
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Predictions 2d on equations 7.4, 7.5 and 7.6 were compared
with predictions based on equation 7.9, developed by Godwin,
and equation 7.310, developed from Swedish data., Although these
axpressions do rot measure the same things, assumptions were
made regarding the relationship between change in speed limit
and change in mean speed. Although the predictions of the
equations did not agree particularly closely, they supported
the importance of the relationship between speed and accidents
and confirmed that relatively small changes in the mean speed

give rise to large changes in accidenty and casualties.

1.5 Shorteomings of this approach

In any crosg-national study of this nature there are deficien-

cies in the data and several aspects are discussed below.

a) A downward change in the speed limit is usually accompa-
nied by considerable publicity and increased surveillance
and enforcement by the police, especially during the
period immediately Following the the introduction of the
lower limit. If the lower spaed limit is applied for a
short period only, vehicle speeds will tend to be lower
than i¥ the limit were permanent. Consequently, the
reduction in accldents will be greaster in the short term
than in the longer term. The convarse will apply 4f the
speed limit is raised, but the diffarence should be less
because incrasased police surveillance is unlikely to
accompany an increasad speed Limit.

This problem is largely overcome by relating the change in
safety to the change in mean speed rather than to the
change in the speed limit, Nevertheless, the increased
publicity and enf that the 4 on

s
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of a lower spard limit may well create a climate that

influences driver behaviour abnormally.

It has been demonstrated that small changes in mean speed
affect the average severity of an accident. Different
countries, however, have different criteria for classify-
ing the four categories of accident severity. For exam-
ple, in most countries a casualty is classified as a
fatality if death oceurs within 3D days of accident. in
TFrance the period is only Six days and in Italy it is
saven days; prior to 1975 in South Africa the peried wae
three months and since then it is six days. In addition,
the propertion of non-injury accidents reported to the
police varies considerably from countzy to country.

The results of the studies on which this analysis has been
based have been reported in a variety of units, In the
analysis there has been no differentiation between results
veported in the units of, say, the change in the number of
casualties, the change in the number of injury accidents,
the change in the casualty rate or the change in the
injury accident rate. I believe that one affect of a
change of speed limit is a change in the amount of travel
- a reduction in the limit leads to reduced travel, an
jncrease in the limit leads to increased travel. A change
in the speed limit will thevefore have a greater propor-
tionste effect on the number of accidents than on the

accident rate.

Several studies have shown that the change in accidents
brought about by a change in speed limit varies, depending
on the class of road. For tha same change in speed Limit
the greatest changes were recorded on heavily trafficked
high speed roads and the smallest changes on lightly

v
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trafficked low speed roads. In this analysis no differen-

tiation has been made between classes of road.

It may well be that the change in speed limit changed the
mean speed of traffic most on the heavily trafficked high
speed roads and that it was this that was responsible for
the greater change in accidents. If so, the use of the
change in mean spaed in the analysis may have overcome
this problem, Nevertheless, this facter should be Porne

in mind as a further potential source of error.

The effect of = change in speed limit on safety may be
affected by climate. It is quite conceivable that a given
change in mean speed will have a quite different eifect on
accidents in Finland or Sweden, with their difficult
winter driving conditions, from that in South Africa, with

its kinder climate.

Sconomic and cultural differences between tountries mdy
also affect the relationship between speed and accidents.
A considerable proportion of South Africa's population is
less educated and has had less road user training and
experience than the sophisticated populations of Furope
and North America. Soutk Africa also has a large rural
pedestrian population. The same change in rural traffic
speed here and 1in, say, the United States might affect
safety quite differently.

Many of the changes to speed limits were introduced at the
end of 1973 during the OPEC oil crisis. This particular
event had a considerable effect on the economies of
countries, which, if the South African experience applies

elsewhere, affects the numbers of accidents. A number of

L e

)

-




& 7 " ! A0 B
-120- |
|
Lo
L
countries reduced their speed limits and also experienced !
b
a f£all in economic activity. A before-and-after study in }
these circumstances would lead to an overzstimation of the |
effects of the lower speed limit  if the effect of the *
depressed economy were not taken into account. A review i |
of the studies showed that this factor was not recognized. &l ’
=
. .
|
; 2 In view of the deficiencies listed above, the relationships ‘f L
between change in safety and change in mean speed described in ]
equations 7.4, 7.5 and 7.6 are probably stronger than their R°s 4™
might suggest.
DS \‘
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CHAPTER 8

AN ANALYSIS OF FACTORS AFFECTING SOUTH AFRICA'S
ACCIDENTS AND CASUALTIES

The accidents and casualties during the seventies and the first
haif of the eightiss are analysed in this chapter with a view
to determining the factors that influence safety - particularly
the effect of speed. The effect on safety of the government's
speed limit reductions between 1973 and 1984 is alsc examined.

8.1 The accident patiern between 1972 and 1985

A scattergram of fatal and all accidents (vhich include nen-
injury accidents) for each month of the l4-year period 1972 to
1985 is shown in Figure 8.1. For the purposes of illustrationm,
the values of the fatal accidents have been multiplied by 25

The general trend of both all accldents and fatal accidents
during the period is upwards - the monthly number of all
accidents during 1985 was more than 50 per cent higher than it
was in 1972 and the number of fatal accidents was about 20 per
cent higher. During the period 1974-1980 the number of fatal
accidents was less than during the periods 1971-1973 and
1981-1985. ‘The vural speed limit between 1974 and 1980 varied
betwaen 70 and 90 km/h.

Superimpesed on these long-term trends are the year-to-year
trends and these are quite varied. The years 1974 and 1975 and
mid-1979 to mid-1981 suffered large increases in the number of
accidents - both perlods were associated with high economic

(26
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« Figure 8.1: All accidents and fatal accidents - 1972 to 1995

4 activity. The periods 1976 to 1977 and 1984 tro 1985 saw

reductions in accidents and fatalities when the economy was inm

recession.

2 % |

. i Super{mposed.on the long-term and the year-to-year trends is l f
the month-to-month trend. It will be seen, for example, that

January and February consistently exhibit a lower-than-sverage

number of accidents.

Figure 8.2 shows the ratic between all accidents and fatal
accidants by month during the period 1972 to 1985. Between
1972 and 1978 there was a marked increase in the ratio; this
was a time of extensive improvements to the road network,
particularly {n rural areas. This, #nd the development of
safer cars, probably contributed to the increase in safety.
Since 1978 the ratic has at appre ly one
fatal accident per 50 all accidents.
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Figure B.2: The rural freeusy spsed 1imit and the ratio between
alt accidents and fatal accidents - 1372 to 1585

The rural freeway speed limit is also shown in Figure 8.2.
Thera was a sharp increase in the ratic of all accidents to
fatal accldents at the end of 1973 and this coincided with the
reduction of the rural speed limit from 120 to 80 km/b  There
is a hint that the ratio was decreasing in 1985 and this may be
assoclated with the increase of the rural speed limit to 120
km/h in August 1984 and a similar increase on a number of other
rural roads during 1985. The ratio seems to be unaffected by
any other changes in the rural speed limit.

Figure 8.3 shows the average numbers of fatal and all accidents
by month between 1972 and 1985 and confirms that January and
February are the safest months of the year. April and November
also exhibit slightly fewer accidents than average. The mean
of the ratios of all accidents to fatal accidents between 1972
and 1985 is plotted against month in Figure 8.4, During
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January, February, March and November the ratio is above
average; these are the months with the lower-than-average
numbers of accidents, No explanations are proffered why these

monthly variations should arise.
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Figure 8,3: Average number of fatal and all accidents
each month during the peried 1972 to 1985
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8.2 The data base

A data set of monthly data from January 1972 to December 1985
was created. The dependent variables consisted of fatal,

serious injury, slight injury, damage-only and total accidents,
subdivided into urban and rural. The independent variables are

listed in Table 8.1.

Table 8.1: The independent variables included in the data base

Population

The vehiule population

The percentage of motorcycles
Real fuel price, 1975 c/t
Fuel selling hours/week
Whether the petrol pumps were
closed on Sunday

The number of days/month

The number of Saturdays/month
The number of Sundays/month
The Business Coinciding Index
The number of kilometres of
rural freeway completed the
previous year

The percentage increase in
the rural freeway network

The urban speed limit

Months elapsed since the
urban speed limit changed
E-days assoclated with New
Year

E-days associated with Foun-
der's Day

E~days associated with Easter
E-days associated with Ascen-
gion Day

E-days associated with Repub-
lic Day

E-days associsted with Sett-
ler's Day

E-days associated with Kruger
Day

E-days associated with the
Day of tha Vow

E-days assoclated with Van
Riebeeck Day

The mean speed of heavy vehi-
¢les on all rural roads

The mean speed of light vehi~
cles on all rural roads

The mean speed of all vehi-
cles on all rural roads

The standard deviation of the
speed of heavy vehicles on
rural freeways

The standard deviation of the
speed of light vehicles on
rural freeways

The standard deviation of the
speed of all vehicles on
rural freeways

The standard deviation of the
speed of heavy vehicles on
rural non-freeways

The standard deviation of the
speed of 1ight vehicles on
rural non-freeways

The standard deviation of the
speed of all vehicles on
rural non-freeways

The standard deviation of the
speed of heavy vehicles on
all rural roads

The standard deviation of the
speed of light vehicles on
all rural roads

The standard deviation of the
spead of all vehicles on all
rural roads

The 85-percentile speed of
heavy vehicles on rural free-~
vays

i
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Table 8.1 cont: The independent variables included in the data

base

E-days associated with
Family Day

E-days associated with
Christmas

E-days associated with all
other public holidays

Cape school holidays

Natal and OFS school holi-

ys
All school holidays

The months of the year

The mean speed of heavy vehi-
cles on rural freeways

The mean speed of light vehi-
cles un rural freevays

The mean speed of all vehi-
cles on rural freeways

The mean speed of heavy vehi-
cles on rural non-freeways
The mean speed of light vehi-
¢les on rural non-freeways
The mean speed of all vehi-
cles on rural non-freeways

The 85-percentile speed of
all vehicles on rural free-
ways

The 85-percentile speed of
all vehicles on rural free-
ways

The 85-percentile speed of
heavy vehicles on rural non-
freeways

The 85-percentile speed of
light vehicles on rural non-
freeways

The 85-percentile speed of
all vehicles on rural non-
freevays

The 85-percentile speed of
heavy vehicles on all rural
roads

The 85-percentile speed of
light vehicles on all rural
roads

The BS-percentile speed of
all vehicles on all rural
roadis

8.3 Discussion of the variables

8.3.1 Accidents

The Central Statistical Services publishes road traffic acci-
dent. statistics annually, and the latest available published
figures are for 1984°°; provisional figures for 1985 have been
obtatned from the CS8. Prior to 1975 a fatality was defined as
& desth ocourring within three months of an accident: from
January 1975 the period was rveduced to six days. Smeed has
published Tesults that show that a considerable numbex of
additional deaths can occur in the peried six days to three

months after an accident’®, 7o

bring the numbers to & common

bagse, fatal accidents prior to 1975 have been reduced by 16 per
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cent. This change, naturally, affects the number of serious

accidents as well.
8.3.2 Vehicle kilometres travelled

The number of vehicle kilometres travelled is an obvious
variable affecting the number of accidents, Unfortunately, we
do not have a national traffic counting system operating in
South Africa and estimates of total annual vehicle kilomatres
travelled are based on fuel sales and the number of registered
vehicles. In a previous study of factors affecting acei-
dents®™, an attempt was made to derive weekly estimates from
the annual estimates. The weekly number of accidents and the
estimated weekly travel did not correlate very well.

8,3.3 Populat.on

These data are alsc available f£rom the Central Statistical
Services in the form of mid-year estimates. The monthly
figures were obtained by simple linear interpolation of the
yearly figures., The latest published figures available were for
June 1584%%, and the June to December 1984 values ware extrapo-
lations of the previous year. The population has increased
from 21,7 million at the beginning of 1970 to 27,1 million at
the end of 1984.

8.3.4 The vehicle population

The number of licensed motor vehicles at 30 June is published

annually by the Central Statistical Servicss“‘. The numbers

for 1971,1973 and 1973 were not published and have therefore

o Ty
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been estimated. The vehicle populstion for 1980 onwards
excluded dealevs' stock, and published figures before that date
have been rveduced by 2,72 per cent (the dealexs' stock in
1980). The monthly figures are estimates based on the linear
interpolations from the pubiished June figures. Provisional
figures for 1984 and 1985 were obtained from the CSS.

8.3.5 Percentage of motorcycles

In 1979 the large increase in the petrol price cgused a surge
in motoreyele sales and by 1984 the motorcycle population had
increased by 120 per cent. It was therefore thought that

les, as a of the vehicle popula-

tion, might well be an explanatory variable in an accident

model.

4z in the case of licensed vebicles, the numbers for 1971, 1973
and 1975 vere not published and have alsa been estimated. The
population for 1980 onwards excluded dealers' stock, and pub-
lished figures before that date have peen reduced by 1,05 per
cent (the dealers' stock in 1980), Provisional Figures for
1984 and 1985 vere similarly obtained from the CSS.

8.3.8 Fuel price

It is quite possible that the cost of fuel sffects the amount
of vehicle travel and hence the number of aceidents. It is
alse possible that the cost of fuel may affect the speed at
which drivers travel, which in turn will also affect the number
of accidents. The real price of fuel, measured in terms of
1975 cents/litre, has been used.

ap e Yoty -
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8.3.7 Fuel s¢lling hours and Sunday closure

Fuel selling hours are another factor which may well affect the
amount of travel and therefore the number of accidents. We
have seen in subsection 2.3.1 that restrictions on selling
hours were a measure used by the government to conserve fuel.
One of tha variables used in Lhis analysis is the number of
selling hours per week, but this by -itself is not the only
measure. The success of regulations restricting fuel selling
hours depends upon their nuisance value - if the pumps were
closed overnight between iBh00 and 0&h00, this would be far
less irksome than if the pumps were closed through the day
between 06h00 and 18h00. Similarly, pump closures at weekends
can seriously affect recreational travel. Whether the pumps
were closed on Sunday has been used as an additional variable.

8.3.8 Saturdays, Sundays and the numbei of days per month

Travel patterns on Saturdays and Sundays sve quite different
from one another and both ave quite different from travel
patterns during the week =~ the number of Saturdays per month
and the number of Sundays per month have been included as
variables. The pumber of days per month has been included as a

further variable.

8.3.9 The composite index of coinciding indices

Van Goller has developed a system of business cycle leading and
colnciding indices and it has previously been shown that the
nunber of accidents 1s closely velated to the coinciding
index®>. The coineiding index is a composite of five other
indices: total imports, registered unemployment, the physical

Dl 3
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volume of manufacturing production, wholesale sales and retail
sales, the last two at 1975 prices. These indices are computed
and published monthly by the Bureau of Economic Research’>.

8,3.10 Freeway construction

During the past 15 years there has been a rapid increase in the
freeway network - from 371 km in 1970“‘ to 1 692 km in March
1984 (the latest Figure available at the time of writing).
These roads have a much lower accident rate than have non-
freeway roads and should be included in the accident model,
Two measures have been used, the annual change in the length of
freeways, expressed in kilometres, and the annual percentage
inerease in the freeway uetwork.

8.3.11 Urban speed limits

The urban speed limit was incveased from 35 mph (56,4 km/h) to
60 km/h in April 1971 and reduced from 60 km/h to 50 km/h for a
period of two-and-a~half months betwesn November 1973 and
January 1974, It was xaste-ad to 60 km/h and has rvemained at
this level sinece. It has been noted that after a change in
speed limit, vehicle speeds tend to increase slowly with time.
The number of months that have elapsed since a change in the
urban spepd limit has been introduced as a variable to take
account of this increase in speed.

The changes in the urban spead limit were quite small and it
has been assumed that because vehicle speeds in urban areas
would have stabilized after 12 months, 2 maximum value of 12
has been given to this variable.

o Al -
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8.3.12 Holidays ; 4

Sweet and Lockwood have shown that traffic flow does not

exhibit seasonality in Scuth Africa as it does in other wuun- 4

tries, but that it is strongly influenced by public holidays'®.
Depending upon the day of the week on which the public holiday ]
falls, other days may also manifest abnormal traific flow; the .

first two weeks in January, which are school holidays, also

display abnormal traffic. These days are termed E-days (excep-

tional days). The July school holidays cause the traffic ~

pattern to change on certain recreational routes.

The variables used in this analysis were the New Year period, f
the number of E-days associated with the different public 9 ”
holidays, and the school holidays of the different provinces, :

8.3.13  Month

Despite Sweet and Lockwood's findings that traffic flow is not 1] !
seasonally affected, this does not apply to accidents. During
the analysis it was found that the E-days and school holidays
did not explain all the month-to-month variations in the number
of accidents; a monthly effect was present as well. - This ¥
efiect was displayed most strongly in the rural areas. Indi-

cator variables (see section 8.4 below) were introduced for 11 i
of the 12 months.

Bt

8.3.14  Speed of rural traffic - i

The rural speed limit has changed on a number of oceasions and
the details have been given in Section 2.2, The rural speed

limit has not, however, been used as a variable; measures of

rural vehicle speed have been used instead.
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A description of the speed measurements made on Transvaal rural
roads has been given in section 6.1. These measurements, which
were taken annually before 1974 and at approximately six-weekly
intervals since then, have been converted to menthly data by
linear interpolation. The measures used in the analysis are
the mean, the 85-percentile and the standard deviations of the
speeds of heavy, light and all vehicles, on rural freeways,

non-greeways and all rural roads.
8.4 Analysis

The procedure used in this analysis is multiple linear rogres-
sion, in which it is assumed that a dependent variable Y (in
this case one or other measure of safety) is a linear function
of two or more independent variables Xl’ XZ" aee 'Xk' Indepen~
dent variables are also called explanatery or predictor varia-

bles. We describe the model as
Y= ao + lel + ﬂzxz X e

where By is the intercept tetm
Bg» By otc. are the regression coefficients of the
corresponding X variables
e'is an error term. The error of any observation is
the difference between the observed and predicted
values of that observation,

Use has been made in this analysis of dummy or indicator
variables, where a predictor variable takes the value of one ar
zero. An example of its use is whether petwol filling stations
were closed on Sunday - a value of zero indicates they were not

and a value of one indicates they were.
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of multiple determination, R’, which can take a value of
between zero and one. A value of zevc indicates no
relationship and a value of one shows a perfect fit between the

The goodness of fit of the model to the data is the coefficient { |
|
model and the data. g

Multiple linear regression is a well provem, widely used and .
robust technique that, if used with circumspectiom, can give
valuable insight into the nature of the relationship between
the dependent and the predictor variables. In this analysis we .
axe particularly interested in the relationship between speed

and speed limits and safety.

' 8.4.1 Speed variables

The first stage of the analysis was to find out whether speed
= was a significant variable. A regression of total rural
accidents on all the variables, including one of the measures

of speed, confirmed that spesd was significant. The mext stage

- was to choose the best measure of speed. The correlation
mattix showed that all the measures of speed were highly

correlated with one another. The inclusion of correlated

predictor variables into the equation violates ome of the
underlying assumptions of linear regression,i.e. that the
predictor variables are independent of one another. A high
degree of association between the predictor variables can give
rise to distorted values of the regression coefficients; this
association is known as multicollinearity. Although the
! resulting model may well give good results, interpretation of
the contribution of the multicollinear variables to the predic-

tions may be impossible. The correlation matrix was examined
to see which of the speed variables was most highly correlated X
with the dependent variables, i.e. the various categories of
. : accident. It was found that the mesn of the speeds of all

vehicles on all roads was the most consistent.
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A principal component analysis of the speed variables was also
done, In this metbod of analysis, a set of new variables which
uges information from the 27 speed variables is created. The
regression was run with the best of these new variables replac-
ing the mean speed of all vehicles on all roads and there was a
small improvement ia the fit of the equation to the data.
However, this imp in was not sdered to
outweigh the difficulty of interpreting the new variable, and
the mean speed of all vehicles on all roads was retained.

8.4.2 Seasonal variables

The regressions were run first of all without sny of the wmonth
variables, but it was found that there was a seasonal effect in
the number of accidents; for example, the number of accidents
in February was consistently being overpredicted., Furthermore,
some of the E-day variables were not significant. The intre-
duction of indicstor variables depicting months introduced
multicollinearity between certain pairs of E-days and menths -
for example, December and Christmas. To overcome this, and
also to retain the information contained in some of tha nom-
significant variables, the regression between ‘rural total
accidents und all variables excluding months was run. From the
resulting regression equation, the eoefficients of the E~days
were grouped into four categories - large negative, medium
negative, small negative and positive. Four new E-day variables
vere created and these replaced the individual B-days. For

example

EDAY3 = ASCENS + 1,5(DOFVOW) + 2(BASTER) + 3(VANRIE) ....(8.1)

o

—

el o
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where

ASCENS = number of E-days associated with Ascension Day
DOFVOW = number of E-days associated with The Day of the Vow
BASTER = number of E~days associated with BEaster

VANRIE = number of 8-days associated with Van Riebeeck Day

The regression equation was then rerun with the new E-day
variables but this time including the months. The coefficlents
of the month variables were grouped into four categories -
large negative, medium negative, medium positive and large

positive - and four new month variables were created.

These new variables were used in the other rural regression
equations on the assumption that the E-days and the months
would have the same proportionate effect on the other severi-
ties of rural accident as they did on rural total accidents.

The procedure was repeated for urban accidents.

Because the individual E-days and the individual months are
associated and because the coefficients of the individual
E-days were estimated without months appearing in the regres-
sion equation, these coafficlents contain month information as
well, This means that one cannot conclude from eguation 8.1
that Van Rieteeck Day is three times more dangerous than
Ascension Day. Similarly, because some of the month infor-
mation is contained in the E-day variables, one cannot directly
compare the safety of the individual months from their coef-
ficients - the E-days and months must be looked at together.

8.4.3 Multicollinearity

Multicollinearity, or association between the independent
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variables, is frequently a problem in an investigation of this
nature - very often the variables are linked in some way. If
the predictor variables ave independent they are said to be

1. In such ct the interpretation of a

regression equation by examining the change in the response
variable corresponding to a unit change in cne-of the predictor
variables, at the same time holding the other predictor wvari-
ables constant, can be done with confidence. Usually the lack
of orthogonality is not serious enough to affect the analysis,
but cases can arise where it is conceptually impossible to
change one predictor variable without changing one or more of
the other predictor variables®’

Multicollinearity is present among the variables used in this
analysis. The most important is between the vehicle popula-
tion, the mean speed of vehicles on all rural roads and the

of les. ly, this is & spurdous

multicoilinearity ~ during the selected analysis period these
threa variables had increased independently. Although the
vehicle population is likely to increase in the future, there
is no reason why the percentage of motorcycles or the vehicle
mean speed sho\:\ld not fall., Negative multicollinearity oc-
curred between the vehicle mean speed and the Sunday closure of
petrol pumps.

When multicollinearity *- serious, the estimated values of the
coefficients are very sensitive to slight changes in the data
and to the addition or deletion of variables in the equation.
The regression coafficients would have large sampling errors®!,
In this anslysis the regression coefficients of all the
variables were stable during the addition or deletion of
variables or during changes to the number of observations. The
smallest ratic between the vegression coefficient and its
standard deviation was 1,7 (mean speed of all vehicles in the
equation for estimating urban damage-only accidents). In most

cases the ratic was 4 or more.
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8.4.4 Procedure

The analysis was done on the CSIR's Amdahl computer using the
statistical analysis package SAS’S. A multiple regression
containing all the independent variables was carried out for
the response variables ‘total rural aceidents and total urban
accidents. This gave an immediate feel for the adequacy of the
model, which variables were significant and which could ba
discarded. An eigenvector analysis, which identifies multi-
collinearity between pairs or sets of variables, was very
useful for dutermining which vardables could be omitted from
the model. The residuals were examined for model misfit,

misspecification, missing varlables, non-constant variance of

the error terms ( dasticity) and 1 change in
the model over time. Once the reduced list of variables had
been decided upon, the geasonal variables were constructed as

described in subsection 8.4.2 above.

The next stage was to bulld up the model using the STEPWISE
procedure and the Maximum R improvement (MAXR) option. The
procedura 1s described on page 765 of refersnce 49 as follows

"The MAXR method begins by finding the one-variable madel
producing the highest Rz. Then anather variable, the one that
yields the greatest increase in R%, is added, Once the two=
variable model is obtalned, each of the variables in the model
is compared with each varisble not in the model. For each
comparison, MAXR determines if removing one vaxiable and
replacing it with the other variable increases R%, After
comparing all possible switches, MAXR makes® the switch that
produces the largest increase in Rz. Comparisons begin again,
and the process continues until MAXR finds thabt no switch could
inoresse R%. Thus, the two-varisble model achleved is consid-
ered the 'bast" two-variable model the technique can find.
Another variable is then added to the model, and the comparing-
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and-switching process is repeated to find the "best" three-
variable model, and so forth."

The Mallows C_ statistic was used as a guide for selecting the
appropriate size of the model,

=G
L
whexd p = the number of terms in the regression equation
inciuding the intercept term.

The selected equations were rerun using the REG procedure, a
residual analysis was done  and potential outliers were exam-
ined. ‘The Cook's D influence statistic was also requested;
this statistic measures the change to the estimates that
results from deleting each observation. Observations with
vesiduals with a standardized value greater than 2,5 and with a
large Cook's D statistic were dropped and the regressions weve
rerun. The new regression coefficients were compared with the
previous values to see whether there was a significant change.

The analysis took twe months to complate, and well over 100

separate runs were done,

8.5 Results

A large nupber of variables were found to affect the number of
accldents significantly. To simplify the presentation, the
results have been separated into the rural and urban areas.
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8.5.1 Rural areas

Altogether, 12 variables were identified as influencing the

five categories of rural accident. These were the closure of

pumps on Sunday, the level of the econcmy, the vehicle popula-

tion, the percentage of motorcycles in the vehicle population
the rural vehicle mean speed, the urban speed limit, the .
numbers of Saturdays per month, three variables related to
public holidays, and two variables related to season. The
detalls of the regression equations ave given in Table 8.2, and
the coefficient matrix is given in Table 8.3.

Table 8.2: The coefficients of the varisbles (B), their F ;
values (F) and probabilities (F), and other para~
meters of the regression equations of the different
severities of rural accidents

Variable Severity of rural accident
and measure i
Fatal [Serious | Slight| Damage | Total |
only l
SUNDAY
If pumps gl 27,705 - - - -
closed on  F | 24,10 - - - -
Sunday ? | 0,000 - B - -
BCI
Business B 1,372 1,954 - 7,736 | 12,923
Goinciding F { 14,78 | 26,38 - 7,22 | 12,88
ndex ® | 0,0002 { 0,0001 - ,0080 | 0,0005
VEOP
Vehicle 8 - 17,04 B 311,69 | 396,93
population F - 15,97 - 27,66 | 18,63
millions ? - 0,0001 - 0,000 | 0,0001
MCPERC
Percentage f 7,107 - 37,449} 123,647 |135,157
of motor= T 8,75 - 111,33 | 13,48 | 10,28
cycles 2| 0,0036 - 0,0001| ©,0003 | 0,001
MNTOTO
Vehicle B 6,298 | 5,818 { 7,794) 30,782 | 51,049
rural mean T | 121,76 |213,64 111,33 | 83,02 |145,76
speed km/h P | 0,0001 { 0,0001 | 0,000i| ©,0001 { 0,0001
i
i
i
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Table 8.2 cont.: The coefficients of the variables (8), their F
values (F) and probabilities (P), and other
parameters of the regression equations of the
different severities of rural accidents
Variable Severity of rural accident
and nmeasure
Fstal |Serious | Slight| Damage | Total
only
URB_SL ’
Urban 8 3,325 | 3,953 | 7,263 - -
speed ¥ 5,00 5,44 8,63 - -
umit kn/h B | 0,0267 | 0,0209 | 0,0038 - -
) SATS
No. of B | 10,742 | 20,251 | 30,485{ 83,113] 151,840 -
Saturdays  F 6,98 | 18,42 | 19,50 6,96 | 14,77
per month 2 | 0,0090 | 0,0001 [ 0,0001| 0,0092| 0,0002
RN EDAY, 1 8 - - - 104,271] 138,160
. F - - - 6,53 7,32
P - - - 0,0116] 0,0076
|
. EDAY_2 B | 2,518 | 3,548 | 8,524| 24,141| 40,666 I
: F{ 23,52 | 36,73 | 99,11 | 38,16 | 65,77
. P | 0,0001 { 0,0001 | 0,0061) 0,000¢f 0,0001 i
|
MNTH_} [ 5,703 | 7,007 | 13,978 - 95,023
¥ . , 6,26 - 7,79 5
- B | 0,107t { 0,0684 | 09,0133 - 0,0059 @
i
MNTH_3 g | -4,269 - - -51,381} -45,433 3
L ¥ 5,61 - - 15,67 6,80 ° B
K ® | 0,0190 - - a,000t{ 0,0100 b
- MNTH_& B | -33,273 1-19,751 |-34,142/-267,014|-228,697
: ¥ | 52,65 | 16,30 | 22,77 | 64,92 | 55,78 [
. ¢ | 6,0001 | 0,0001 { 0,000tf 0,0001f 0,0001 i
Intercept B | -729,35 |-779,16 |-904,88|-3570,96]-5440,28
o No. of cbs. 175 175 175 163 163
% - I 0,830 | 0,803 | 0,883 | 0,918 { 0,932

tinere:  EDAY_L = POUNPR ;

- EDAY_2 = ASCENS + EASTER + VANRIE + KRUGER + XMAS i
MNTH_L = MAY + Z(JUL) (

MNTH_3 = 2(MAR + APR} + OCT + 4(NOV)

MNTH_ 4 = JAN + 1,5(KER) !

1
PR *TNR VI SO~ A
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and where: FOUNDR, ASCENS, EASTER, VANRIE, KRUGER, and XMAS are
the number of E-days assoclated with Founders' Day,
Ascension Day, Easter, Van Riebeeck Day, Kruger
Day and Christmas respectively. MAY, JUL, MAR and
so0 on are dummy variables which take the value one
if the month is May, July, March, ......, otherwise

zero.

Table 8.3: Rural accidents - correlation matrix of the
independent variables

SUNDAY]  BCI VEOP MCPERC | MNTOTO | URB_SL

SusDAY | 1,000 { 0,208 | -0,007 | -0,352 | -0,653 | 0,102
SN BCI 0,208 | 1,000 | 0,041 | 0,218 § -0,155 | 0,024
. VEOP -0,007 0,041 { 1,000 { 0,874 | 0,631 | 0,374
MCPERC | -0,352 | 0,218 | 0,874 { 1,000 { 0,764 | 0,162
-0,653 | -0,155 | 0,631 | 0,764 | 1,000 | 0,217
URe_SL | 0,102 | -0,024 | 0,374 | 0,162 | 0,217 { 1,000
B SATS 0,013 | -0,004 | 0,019 | -0,004 { -0.015 [ 0,032
EDAY_ 1 | -0,011 | 0,115 | 0,169 { 0,217 | 0,130 | 0,042
EDAY'2 | 0,015 | -0,044 | 0,002 | -0,025 | -0,008 | -0,054
Merh_1 | 0,013 | -0,005 | -0,001 | 0,013 | -0,014 | 0,038
¥ MyH_3 | 0,023 | 0,002 | 0,011 | ~0,002 | 0,032 [ -0,045
MNTH 4 | 0,023 [ 0,010 | -0,038 | ¢,002 | -0.030 | -0,074

SATS { EDAY_! { EDAY_J { MNTH_I | MNTH_3

; SUNDAY | 0,013 | -0,011 | 0,015 | -0,013 | 0,023

BeT 0,014 | 0,115 | -0,014 | -0,005 | ©,002
| VPOP 0,019 0,169 0,002 =0,001 0,011
MCPERC | ~0,0C4 0,217 -0,025 0,013 -0,002
. MNTOTO | -0,015 | 0,139 | -0,008 | -0,014 | 0,032
W URB_SL 0,032 0,042 -0,054 0,058 ~0,045
. SATS 1,000 | -0,076 0,039 0,009 -0,049
. EDAY_1 -0,076 1,000 0,038 -0,063 0,151
EDAY_2 0,039 0,038 1,000 ~0,105 -0,119
. MNTHCL | 0,009 | -0,063 | -0,105 | 1,000 , -0,255
MNTH_3 -0,049 0,151 -0,118 -0,255 1,000
MNTH G | -0,096 | ~0.065 | -0,213 | ~0,184 | -0,266
L - The models for oach severity of accident fit the data quite
satisfactorily; the value of R varies from 0,80 for serious

aceidents to 0,93 for total acaidents The coefficients of the
variables behave predictably - they are smallest for the fatal
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accidents and increase as the severity of the accidents decrea- Iy
ses. Furthermore, of those variables that occur in all five /
categories of accident, the coefficient of a variable in the
total accident category is approximately equal to the sum of
the cie/floents of the same variable in the fatal, seriovs,

slight and damage-only categories.
{
An exan. i m of the vesiduals showed that the models vere
4 correctly specified and that the variances of the residuals

were independent of the predicted values - the models were
homoscedastic, However, the residuals were not independent of
one another; if the wvestdual from an observation was positive,
N say, residuals from the and the b

tions were both 1likely to be positiva as well. It is quite
! probable that this association is due to a missing veriable fn
the models. The inclusion of the variable ANFWEC = the a’nn\\ai
: percentage increa:s in the freevay network - helped to reduce
4 this association between the residuals but, unfortunately,
details of freeway constructed were only available up to March
1984, The inclusion of this va.lable in the data set would
I have decreased the number of observations by 21, Its exclusion
i had little effect on the coefficients of the remaining varia-
| bles.

Outliers weve present in all five categorias but their deletion K
caused little change to the varlable coefficients. The models i
o described in Table 8.2 are based op the data without the i
outliers being deleted. k

8.5.2 Urban areas

Fifteen varisbles were aggociated with the five categories of i
urban accident. These were tha veal price of petrol, the

> N P Yt T
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closure of pumps on Sunday, the level of the economy, the
vehicle population, the percentage of matorcycles in the
vehicle population, the rural vehicle mean speed, the urban
speed limit, the number of months elapsed since the urban limit
changed, the number of days per month, the number of Saturdays
per month, thres variables related to public holidays, December
school holidays, and one variable related to season. The
details of the regression equations are given in Table 8.4, and
the coefficient matrix is given in Table 8.5.

Table 8.4: The coefficients of the variables (8), their ¥
values (F) and probabilities (P), and other
of the regression of tha
different severities of urban accidents

Variable Severity of urban accident
and measure
Fatal | Serious | Slight| Damage | Total
only

RL_PRG
Rual price @ - -3,828 |-11,934§-157,363(-182,168
of petrol  F - 6,13 | 14,40 | 38,27 | 39,86
1975 ¢/l P 0,0143 | 0,0002| ©0,0001f 0,0001
SUNDAY
1f pumps [ - 206,878 {373,367(3565,957{4211,827
vlosed on ¥ 107,72 [109,60 | 128,15 | 140,10
Suaday P - 0,0001 | 0,0001{ 0,0001} 0,0001
BCT
{Business [ 2,297 - - - -
Coinciding F | 22,39 - - - -
Index ? | 0,0001 - - - -
VPOP
Vehicle 8| 44,24 |-128,51 - }1783,29 |1681,24
population F | 22,02 | 37,51 - 27,21 | 18,79
willions P | o,000t] @,0001 - 04,0001 ©,0001

B | 29,272 153,545 |356,64212595,882|3155,590
of mutor- P 25,75 | 193,06 473,21 | 214,55 | 246,40
cycles P} 0,0001} 0,0001 | 0,0001f 0,0001] 0,0001
MNTOTO
Vehinle ] 2,668] 7,606 | 17,684 49,933| 72,370
rurai mean F | 16,99 | 19,24 | 25,93 2,91 4,74
speed &m/® P [ 0,0001| 0,0001 | 0,0001| 0,0903| 0,0310
URB_SL
Urban speed B 3,811f 15,754 | 37,364) 143,364] 186,725
Limit ¥ 3,61 | 17,21 | 22,49 4,27 5,65
km/h ? | 0,0590f 0,0001 | 0,0001| ,0405| 0,0189
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Table 8.4 cont.: The coefficients of the variables (B), their F
values () and prohabilities (), and other
parameters of the regression equations of the
different severities of urban accidents

Variable Severity of urban accident
and measure

Fatal | Serious| Slight| Damage | Total

; , only
U_MNTH
Maths since B | 3,455| 14,086 17,906] 325,508| 383,483
] urban S.L. F | 8,62 ) 32,70 | 12,65 | 35,87 | 38,68
. changed » | o,0038f 0,0001| o0,0005| 0,0001 o0,0001
DY_MTH
No© of p - 28,237| 130,943} 715,850| 851,333
days per ¥ - 22,47 | 37,10 | 53,92 | 61,01
M . month P - 0,0001 ©,0001 0,0001 0,0001
- SATS
N No. of g | w,omf 4,173) 72,824 - -
Saturdays F | 7,02 ) 17,22 | 12,67 - -
per month P 0,008% " 90,0001 0,0005 - -
LL N
A Dec. school B - - - f-14s,811]-168,032
; holidays  F - - - 5,19 | 5,36
. » - - - 0,0261| 0,0220
1 EDAY2 B | -4,988| -13,943 -28,603{-187,412|-236,279
¥ | 58,91 | 124,88 | 118,81 | 86,20 | 106,95
p| 0,0001] o0,0001{ 0,0001| 0,000tf 0,0001
7 EDAY3 8 - B - ~59,491 -67,574
¥ - - - 4,57 | 4,58
8 B - - - 0,0342{ 0,0340
EDAY4 8 - | -15,560] -40,286}-379,632(-452,627
] ¥ - 10,45 | 16,24 ) 23,9 | 26,45
! P - 0,005/ ©0.0001| 0,0001 0,0001
: MNTHL p| -21,197 - 90,642 - -
F| 25,03 - 9,08 - -
P | o001 - 0,0019f - -
Intercept B | -505,76|-2291,62|-7554,22-38727,9{-46675,3
No. of obs. 175 178 175 163 163
®? 2715 | 0,898 | 0,956 | 0,961 | 0,063

! Where:  EDAY2 = NEWYR + REPUBL + SETTLR + PUBLIC

3 EDAY3 = ASCENS + 1,5(DOFVOW) + 2(EASTER) + 3(VANRIE)
- EDAY4 = KRUGER + 1,5(PAMILY) + 2(FOUNDR)

MNTHL = 2(FEB) + NOV
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and where: NEWYR, REPUBL, SETTLR, PUBLIC, ASCENS, DOFVOW, é

EASTER, VANRIE, XRUGER, FAMILY and FOUNDR are
the numbex of E-days associated with New Year
(the fixst 14 days), Republic Day, Settlers' 4
Day, all other public holidays, Ascension Day,

the Day of the Vow, Easter, Van Riebeeck Day,

Kruger Day, Family Day and Founders' Day respec-
tively. FEB and NOV are dummy variables which
take the value one if the month is February or o

November, otherwise zero. NN

ALL is the number of days during Detember before
the Day of the Vow (December 16) when the
schools in the four provinces are on holiday.

: The models for each severity of accident again fit the data

. very satisfactorily, the value of R% varying between D,71 for
fatal accidents to 0,96 for total accidents. The coefficlents .
of the variables also behave predictably, as in the rural
nodals.

3 - With regard to the structure of the mddel, the same comments
that applied to the rural analysis apply to the uzban analysis
as well. The models were correctly specified and thay were
homascedastic. The residuals were similarly related to one
. another, again probably due to a missing variable. Outliers
. wers present in all five categories of accidents but, again,
L C their deletion caused little change ta . the variable coeffi-

3 cients, The models are based on the full data set.
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Table 8.5: Urban accidents - correlation matrix of the
independent. variables
RL_PRC SUNDAY BCI VPOP MCPERC
RL_PRC 1,000 0,394 -0,039 0,720 0,522
SUNDAY 0,394 1,000 0,208 -0,007 ~0,352
BCI ~0,03% 0,208 1,000 0,041 0,218
VPOP 0,720 -0,007 0,041 1,000 0,874 .
MCPERG 0,522 -0,352 0,218 0,874 1,000 L
MNTOTO 0,162 -0,653 -0,155 0,631 0,764
URB_SL 9,337 0,102 0,024 0,374 0,162 .
U_MNTH 0,349 -0,038 ~0,226 0,365 0,281
DY _MTH -0,002 -0,014 0,002 0,018 ~0,004 T
1 Co SATS 0,027 0,013 -0,014 0,019 -0,004
4 ALL -0,005 0,015 -0,010 0,030 0,000
3 EDAY2 -0,037 0,027 0,004 -0,044 -0,020 -
A EDAY3 -0,060 -0,029 -0,813 -0,082 ~0,017
. . EDAY4 0,049 -0,023 0,055 0,043 0,075 d
.l . . MNTHL -0,006 0,022 0,004 -0,011 0,013 -
: MNTOTO URB_SL | UMNTH | DYMTH' | SATS |
RL_PRC 0,162 0,337 0,349 -0,002 6,027
. : SUNDAY -0,653 0,102 -0,038 =0,014 0,013 P
: BCI -0,155 ~0,024 -0,226 0,002 -0,014
- VPOP 0,631 0,374 0,365 0,018 0,019
: MCPERC 0,764 0,162 0,281 ~0,004 -0,004
" MNTOTO 1,000 0,217 0,447 0,012 -0,015
4 URB_SL 0,217 1,000 0,303 -0,005 0,032
e U_MNTH 0,447 0,303 1,000 0,012 «0,013
DY_MTH 0,012 -0,005 0,012 1,000 0,217
1 SATS -0,018 0,032 -0,013 0,217 1,000
. ALL -0,008 -0,095 -0,011 0,208 0,068 %o
ot EDAYZ -0,047 ~0,116 0,003 0,225 0,113
EDAY3 -0,001 0,015 -0,093 0,643 ~0,042
EDAY4 0,107 0,047 0,022 0,104 0,027
. MNTHL -0,008 -0,040 ~0,003 ~0,828 -0,183
ALL EDAY2 EDAYY EDAY4 MNTH1
. '
. RL_PRC | -0,005 -0,037 -0,060 -0;023 -0,006
SUNDAY | 0,015 0,027 -9,029 -0,067 0,022
BCI -0,010 0,004 -0,013 0,055 0,004
L s VPOP 0,030 ~0,044 -0,082 0,043 -0,011 [
MCPERC 0,000 -0,020 -0,033 0,075 -0,001 i
MNTOTO -0,008 -0,047 -0,00] 0,107 -3,008 i
URB_SL -0,095 -0,116 0,015 0,047 ~0,040 |
1 ‘ UMNTH | -0,011 0,003 0,093 0,022 0,003 i
DY_MTH 0,206 0,225 0,043 4,104 -0,828 }
SATS 0,068 0,113 -0,042 0,027 -0,193 B
! ALL 1,000 -0,114 0,181 ~0,101 -0,125 i
1 EDAY2 ~0,114 1,000 -0,127 -0,129 -0,160 ki
EDAY3 0,181 ~0,072 1,000 -0,186 ~0,190
o EDAYS -0,10L -0,129 -0,186 1,000 0,022 i
4 MNTHL -0,125 -0,181 -0,180 0,022 1,000 i
k ‘
1 .
| |
¥
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8.5.3 The role of speed

The variable MNIOIO - the mean speed of all vehicles at the
three freeway sites and the three non-freeway sites in the
Transvasl - occurs in all five severities of accident in both
urban and rural areas. The significance of this variable as
measured by its F value is very high in all categories of rural
aceident and in fatal and injury accidents in urban areas. The
coefficient of MNTOTO in the rural fatal accident model (6,298)
is more than twice that of the urban fatal model (2,668). In
the other categories of accident the coefficients of MNTOTO in
the urban models are larger than the corresponding coefficients
in the rural models. At first sight this msy appear illogical,
but it should be remembered that most accidents occur in urban
areas - in 1984 only 13 per cent of accidents occurred on rural
roadsS. A unit change in speed has the greatest proportional
effect on non-fatal accidents on rural roads, but the greatest

absolute effect on urban roads.

It is instructive to examine the coefficients of MNTOTO whilst
the models are being built up using the MAXR procedure. (It
will be recalled that this p starts by cructing the
model with a single variable and then adding variables one at a
time, each fime seeking to maximize R2.) The coefficients of
MNZOTO in the urban and rural fatal accident models are shown
in Table 8.6.  The coefficients corresponding to the models
used in Tables 8.2 and 8.4 are shown underlined.

The values of the coefficient of MNIOTO vary between 6,0 and
7,8 in the rural fatal accident model - this is quite satisfac-
tory. In'the case of the urban fatal model things are not
quite as good - the coefficient varies between 2,7 and 5,2. it
will be seen that the largest changes to the cosfficient oceur
when the variables HRS_WK, SUNDAY, MCPERC and, to a lesser

8 o v . e b B W . ME2G
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Table 8.6: The coefficients of MNTOIQ in the rural and urban

fatal accident models using the MAXR procedure 4
No. of| Fatal rural accidents Fatal urban accidents
vars,
in Variable Goaff  , |Varisble  Goeff. 4
model | added or of R added or o. R 1
: swapped MNTOTO swapped  MNTOTO
1 { MNZOZO in 6,103 0,588 JMNTOTO in 5,024 0,403 "
2 | MNTH 4 added 6,072 0,683 |BCI added 5,248 0,510 .
3 | RS_iK added 7,751 0,733 |EDAYZ added 5,172 0,502
. 4 | BCI added 7,741 0,764 |MNTHL added 5,152 0,648
: 5 | EDAY2 added 7,759 0,792 |SATS added 5,174 0,662 .
5 | HRS_WK out 6,076 0,793
RL_FRC in -
6 | MNTH 3 added 6,091 0,804 |URB_SL added 5,027 0,667
AR 6 | RL_PRC out 7,815 0,807
N HRS_WK in
BRI 7 | MCPERC added 6,623 0,814 [MCPERC added 4,105 0,676
- 7 HRS WK out 6,566 ©,815 {SATS out 3,364 0,688
> SUNDAY in VPOP in
7 URB_SL out 2,711 0,697 »

- U_MNTH in |
8 | SATS added 6,620 0,822 [SATS added 2,780 0,709
i 9 | URB_SL added 6,286 0,827 |URB_SL added 2,668 0,715
10 | MNTE_1 added _6,208 0,830 |EDAVA added 2,723 0,722
L 11 | VPOP added 6,560 0,832 |DY MTH added 2,703 0,725
o 12 | DY_MTH added 6,610 0,834 |EDA.! added 2,669 0,728 N
PR 13 | EDAY 3 added 6,591 0;836 |SUNDAY added 3,251 0,729 ;
16 | UMNTH added 6,320 0,837 |MNTH3 added 3,328 0,731

sit Where: HRS WK = the number of hours per week that petrol
¢l . could be purchased.
All other variables are as praviously defined.

- o extent, VPOP and U_MNTH enter or leave the equation. These
L wariables ary all correlated with MMIOTO. There is not much
o one ccn do with the deficiencles in the data we are dealing
o with, and interpretations of the effects on safety in urban
areas of a change in the mean rural traffic speed must be
. troated with care. Fortunately, the coefficient used in the
analysis (2,668) is at the lower range and is thevefore probas

bly conservative.

i
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Table 8.6: The cosfficients of MNTOTO in the rural and urban
fatal accident models using the MAXR procedure

No. of| Fatal rural accidents Fatal urban accidents
vazs.
in | Variable Coeff , [Varisble  Coeff.
model | added or of  R* [added or o R
svapped MNTOTO swapped  MNTOTO
1 MNTOTO in 6,103 0,588 [MNTOTO in 5,024 0,403
2 | MNTH 4 added 6,072 0,683 {BCI added 5,248 0,510
3 | HRS_FK added 7,751 0,733 |EDAY2 added 5,172 0,562
4 | 8CI added 7,741 0,764 |MNTHI added 5,152 0,648
5 | EpAY2 added 7,759 0,797 [SATS added 5,174 0,662
5 | uRS WK out 6,076 0,793
R BRG dn
6 “ added 6,091 0,804 (URB_SL added 5,027 0,669
[ At 7,815 0,807
ey
7 zdded 6,623 0,814 (MCPERC added 4,105 0,676
7 ... out 6,566 0,815 [SATS out 3,364 0,688
SUNDAY in VROP in
7 URB_SL out 2,711 0,697
Y_MNTH in

8 SATS added 6,620 0,822 |SATS added 2,780 0,708
9 URB_SL added 6,286 0,827 |URB_SL added 2,668 0,715
10 MNTH_1 added 6,298 0,830 [EDAY4 added 2,728 90,722
11 YPOP added 6,560 0,832 |DY_MTH added 2,703 0,725
12 DY WIH added 6,610 0,834 JEDAYL added 2,669 0,728
13 EDAY_3 added 6,591 0,836 |SUNDAY added 3,251 0,729
14 U_MNTH added 6,320 0,837 |MNTH3 added 3,328 0,731

Where: HRS_WK = the number of hours rer week that petrol
could be purchased.
All other variables are as previously defined.

exteat, VPOP and U MNTE enter or leave tha equation, These
variables are all correlated with MNTOTO. There is not much
onn can do with the deficiencies in the data we are dealing
with, and interpretations of the effects on safety in urban
areas of a chenga in the mean rural traffic spesd must be
treated with care., Fortunately, the coefiicient used in the
analysiz (2,668) is at thn lowsr range and is therefore proba-
hly conservative.
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It is interesting to note that MNTOTO is the first variable to
enter both the rural and urban equations, which underlines the
importance of this factor in fatal accidents. MNTOTO was also
the first variable to enter the rural serious and slight
accldent models.

The urban speed limit, as might be expected, is positively
correlated with accidents and appears in all five of the wurban
accident models. Perhapy mote surprisingly, it appears as a
significant variable in the three rural injury-accident models
as well, thereby adding further support to the hypothesis that
the effects of a speed limit appiied to a portion of the
network are felt elsewhere on the network. The coefficients of
the urban speed limit URE_SL in the urban accident models are
larger than the coefficients of MNTOTO in the same models: the
converse applias in the rural areas. These are, of courss,

what one would expect.

We can interpret the models as follows. A 1 km/h increase in
MNIOTO, at the same time holding all the other variabiss

is associated with an of 9 fatal accidents
per month, of which 6 oceur on rural vroads and 3 on urban

roads, Total accidents would increase by 120 per month - 50 in
ryral areas and 70 in urban areaz. Similarly, 2 1 km/h in-
crease in URB_SL is associated with an increase of 4 fatal
asccidents par month in urban areas and 3 in rural areas.
Non-fatal injury accldents would inerease by 53 per meath on
urban roads and 11 per month on rural roads,

The aconomic consaquences of these changes are very consider-
able. The estimated 1984 unit costs of fatal, serious injuxy,
slight injury and damage-only accidents are R111 478, R21 670,
R4 752 and RL 996 respectively’®. The ialeulated annual acch-
dent costs of a 1 km/h increase of the rural mean speed is just

cen il
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under R19 million. A 1 km/h increase in the urban speed limit
would cost R20 million per annum. 'ﬁ

Although it is outside the scope of this investigation, the
strong positive correlation between accidents and the percen-
tage of motorcycles in the vehicle population (MCPBRC) should
k be noted. The model predicts that a unit increase in MUPERC
would resuit in an increase of nearly 3 300 accidents per

month, mostly in the urban areas, Once again, this prediction
should ba viewed cautiously because of _multicollinshrity
between MCPERC, MNTOTO, SUNDAY and VPOP.

“ 8.6 The effect on safety of the lower rural speed limits
: between November 1973 and July 1984

The government spplied lower maximum rural speed limits between
November 1973 and July 1984 for the purpese of fuel conserva-
tion. The foregoing analysis allews us to eshimate the effect
of these lower speed limits on safety. In Octeber 1973 and in
August 1984, dimmediately before and after the lower speed
Umits, the variable MNTOTO (the average spead of all traffic
at the six sites on Transvaal rural roads) had the values of
92,8 and 99,2 kn/h respectively, The assumption is made that ‘

the speed would have increased linearly with time from 92,8 to
' 99,2 kn/h during this period had the rural speed limit not been
lowered. It is further assumed that all the other variables
would have behaved as thay did, |

A comparison between tha estimated and recorded numbers of
fatal and total accidents is shown in Table 8.7, The table {

clearly shows that the lower spesd limite had a very pronounced H
affect on aceidents, particularly on fatsl accidents. During {

this period there wers on average 1,14 fatalities per fatsl

T aceident; applying this ratio to the difference of 10 958 fatal J
acuadents gives an estimated 12 500 1lives saved. At 1984 costs

this reprasents a saving of R1,2 billion.

&
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Table 8.7: The aestimated effect of the lower rural speed limits
on accidents between November 1973 and July 1984

Categary of Predicted ded |Di
aceldent number number change
Fatal accidents:
Rural 41 295 33 507 7 748
Urban 40 134 36 924 3210
All 81 389 70 431 10 958
Total accide:
Rural 46], 038 396 871 64 167
Vrban 2 989 090 2 910 146 78 944
ALL 3 450 128 3307 017 | 143 111
8.7 Summary

Ten models have been constructed, consisting of fatal, serious
injury, slight {njury, damage-only and total accidents, subdi-
vided into urban und rural aveas. The models fit the data
quite well ~ the coefficients of wmultiple detarmination, Rz,
vary between 0,715 (urban fatal asccidents) and 0,963 (urban
total accidents.

The bast measure of spaed was found to be the mean speed of all
vehicles on rural roads (MNTOTO). This variable cccurred in
all ten models and has & large influence on aceidents. Its
effect is greatest on fatal accidents and least on damage-only
aceidents. The coefficients of MNTOTO for the non-fatal
accidents are larger in the urban modals than In the corres-
ponding rural models.

The urban speed limit (URB_SL) appeared as a significant
variable in all the urban models and in the three injury
accldent models in rural areas as well. The presance of MNTOTO
in the urban accidept modals and URB_SL in the rural injury

e Ry
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accident models strongly suggests “hat the effect of speed
changes on part of the road network carries over onte ather | L
parts of the natwork,

The importance of speed is highlighted by the analysis of the
effects of the lower speed limits between 1973 and 1984 where
it was estimated that accidentg were reduced by 143 000 and
12 500 lives were saved.
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CHAPTITR 9
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
9.1 Summary

South Africa has a very much higher fatality rate than other
Western countries {(Chapter 3), although it it was shown to be
lowar than the Ffatality rxates of some African countries fox
which statistics wera available (Chapter 1), The speed limits
on South African roads ars not out of line with those of
countries elsewhere but, when compared with those of 27 Western
countries, they ware found to be above average on all four
categories of road - urban; rural non-freeway; rural

expressway; rural freeway (Chapter 3).

South African drivers are in favour of much higher speed limits
than are drivers from New Zealand, Finland and the United
States {Chapter 4). Drivers' opinions of speed limits were
solicited in two opinion polls held in 1983, One of these was
directed exclusively at White drivers and .he other at members
of a motoring organization, At the time of the survey the
rural speed limit was 100 km/h. The current speed limits of 60
km/h on urban voads, 100 km/h on rural non-freeway roads and
120 km/h on rural freeways correspond with the desires of the
majority of White drivers (Chapter 4).

A poliey of increasing the speed limit to 120 km/h on selacted
non-freeway rcads was introduced in 1635 and has become wide~
spread in certain provinces sinee. If public opinion has
remained unchanged since 1983, this policy is a respornse to a
desire held only by a minority of drivers, Other voad users'
view: “ave not been sought.
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The effects of speed limit changes in twelve countries, inclu-
ding South Africa, have been reviewad. Altogether, the change
in safety resulting from 48 :hanges in speed limit have been
described (Chapters 5 and 6). Of these, 42 wers downward
changes and resulted in reductions in accidents and casualties
in 40 of the cases. ALl six increases in the speed Limit

resulted in increases in accidents and casualties.

Some of the evidence reviswed suggestsd that changes to the
speed limit on part of the network affected accidents elsewhers
on the metwork. This corroborates the South African experi~

ence.

4n analysis of American crash data involving tow-away cars has
been done, using Delta-V as a measure of speed (Chapter 5).
Most accidents occur at low speed and the probability of
survival is high. When Delta-V exceeds 100 km/h the probabil-

ity of suzvival is less than 50 per cent.

Three numerical analyses have been done to link a change in

speed or speed limit with a change in safety.

i) The £atality rates of twelve industrialized Western
countries were examinad and more than 80 per cent of their
variability could be explained in terms of their urban and
rural speed limits (Chapter 3).

ii

Three predictive equations have been devived, relating a
change in fatal, injury and all accidents with the change
in mean speed following a change in the rural speed limit
(Chapter 7). Fatal accidents were shown to be affected

most by a given change in the mean speed and all accidents

- P . S
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the least. The equations indicated that small changes in
speed resulted in large changes in accidents; this is
consistent with other resaarch findings. Shortcomings of
this spproach were described.

Models of the monthly number of accidents hetween 1972 and
1985, subdivided into five urban and five rural catego-
ries. have bean cmstructed (Chapter 8). Included in the
models was a meastre of the mean speed of vehicles on
rural roads and this variable appeared and was significast
in all ten models. Nearly 60 per cent of ¢ - variance of
the xural fatal accidents between 1372 and 1985, and 40
per cent of the variance of urban fatal accidents, couid
be explained in terms of the changes in the rural mean

speed during this period.

A 1 kn/h increase in the mean vehicle speed in rural areas
wag shows to result in an increase of 9 fatal accidents
and 120 total accidents per month. The greatest increase
in serious injury, slight injury and damage-only accidents

oceurred in urban areas.

During the period November 1973 ta August 1984 the govern-
ment applied lower speed limits as fuel conservation
measures and it was estimated that 12 300 lives and

140 000 accidents were saved in consequence.

The urban speed limit was also shown to contribute signi-
fleantly to all cstegories of accident in urban aveas and
to fatal and injury accidents in rural areas.
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Conclusions

South Africa has a road accident fatality rate many times
that of the United States of America and Western European

countries.

South Africa's speed limits are above average when com=
pared with those of the USA and Eastern and Western

European countries.

The evidence that lowering the speed of traffic on rural
roads reduces accidents is overvhelming. Similarly,

increasing the speed increases accldents.

The mean speed on rural roads, the 85-percentile spead,
and the standard deviation of the speed are highly
correlsted, The mesn speed was found to be the best

descriptor of speed.

Changes in the mean speed have the greatest effect on the
most severe accidents and the smallest effect on the

least severe accidents.

Changes in the speed limit affect the mean speed of
traffic. The application of a high speed limit on a
previously unrestricted road can result in an increase in

mean speed.

Speed limit Changes on part of the South African road
network affect accldents elsewhere on the network. There
is some evidence that the same phenomenon has occurred in

other countries.

During the past year or so, a mumber of non-freevay rural
roads have had their speed limits raised from 100 to 120
km/h, based on whether their geometric design is adequate
for the higher limit. Such a policy does not take into
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account the fact that increasing the speed on part of the

network increases accidents elsewhere.

In 1983 the majority of White drivers were content with a
speed limit of 100 km/h on non-freeway rural roads. It
is difficult to understand why the provinces have raised
the speed limit to 120 km/b on some non-freeway roads
particularly in view of this country's poor fatality

rate.

In South Africa, the change in the number of accidents
brought about by a change in the rural speed limit is
felt most in the urban areas. This suggests that urban
autherities should be consulted when changes to the rural

speed limit are being considersd.

The estimated ac 'dent costs of a 1 km/h change in the
rural mesn speéu . considerable ¢ of the order of R19

million per anmum.

The urban speed limit was not under investigation in this
study, but the analysis has nevertheless shown that
considerable safety benefits could accrue if the urban
speed limit were to be reduced to 50 km/h. Sueh a speed
limit would still be in line with those of other coun~
tries - but at the lower end of the range instead of the
upper end as it is today.

There are many factors that influence the number and
severity of accidents. An upward or downward change in
one of the factors which is, say, positively correlated
with accidents does not necessarily mean that the number
of accidents will increase or decrease correspendingly:
other factors may be exerting a more poverful influence

in the opposite dirention.

There is some evidence from Finland and Ireland that
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setting the speed limit at the 85-percentile speed has
little effect on the number of accidents.

The models describsd in Chapter B should be viewsd as 4
descriptive models - the values of the cosfficients of
the different variables ave not fixed and incapable of
change. For instance, were the road authorities to

address with vigour and determinaztion the problems of
single-vehicle and pedestrian aceidents, which together
! comprise three-quarters of the fatal accidents, then y
b there will have been a change in structure and the models

' 1 will no longer be appropriate.
F 9.3 Recommendations R
1 :

! I 1) Although speed limits have been used for fuel conserva-

tion measures, their most important functien {s road
. safety and it has been shown that both the rural speed
i and the urban speed limits have a great influence on the
number of accidents. In view of this country's high
fatality vate compared with developed countries, it is

recommended that there should be a national maximum speed E
1imit of 90 km/h and an urban speed limit of 50 km/h. I
The United States of America, which has the lowest rosd
aceident fatality xate in the world, has a natiowal
maximum speed limit of 55 mph (88 km/h): many Western
countxies have 50 km/h urban speed limits.

. i4) It is hoped that the evidence presented in this report is
uffictent] e to the National Road
Safety Council and the Automobile Association that there
is direct evidence that speed itself causes accidents

(see page 4). When viewed against the accident record of
this country over the past decade, during which time a
number of other countries have achieved a reduction in

accidents, the performance of the authorities responsible

o - - Y e &hmkm“_mh
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for road safety cannot be considered to have been partic-
ularly successful, I believe that the active support of
the National Road Safety Council fer a 90 km/h maximum
rural speed limit and & 50 km/h urban spead limit,
unpopular though these restrictions might be, is
essential for their adoption. The introduction of these
two measures will bring about an immedizte impravement in
road safety and can only enhance the image of the
Council.

The current policy of using the 85-percentile speed as
one of the factars for setting spsed limits should be

revieved.

During the preparation of the data set on which the
analysis in Chapter 8 was based, accident and casualty
data by - province and hy class of road user wers also
collected. It was expected that these accidents and
casualties would be highly correlated. For instance, one
would expect that serious rural accidents in Natal and
the Cape or rural pedestrian fatalities in the Cape and
the Orange Free State would exhibit similar patterns,
Instead we find that the corxrelations are very close to
zero, This strongly suggests that there are regional
factors affecting safety; these requiro further investi-

gation.

The parcentage of motorcycles in the vehicle population
is an important factor in the accident modals. The
sudden growth in the number of motorcycles that ensued
following the oil crisis in 1979, and the slight radue-
tion that has taken place since then, are probably linked
to the price of fuel and the purchase price of a motor-
cycle. The authorities may wish sometime to impose

controls on the use of les, or certain vategorie:
of motorcycle, on public roads. They ray wish to review
the minimum age a person may ride a motorcycle. A study
of le and istics

would provide valuable input.
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The relationship betveen the economy and road safety is
poorly understood. Is the level of the ecomomy purely a q
surrogate measurs of vehicle kilometres travelled, or are
there other factors that are affected by the level of the
econamy such as alcohol consumptisn, or the incidence of e
new (high risk) drivers entering the driver population? o
This is a further area that requives study.
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