Livahle streets and

perceived accident risk:
guality-of-life issues for
residents and vulnerable road-users

by Adrian Davis, Transport Campaign, Friends of the Farth*

Introduction. This paper stems from a
research proposal into the effects of fraffic
levels on the environmental quality of urban
streets. It has drawn much of its inspiration

from the work of Donald Appleyard who,
together with Mark Lintell, pioneered efforts
to gauge the effects of differing levels of traf-
fic on environmental quality.

In this paper the author begins by focusing
on- .recently-published. research which
demonstrates the refationship between traffic
levels and livable. streets, as described by
Appleyard and Lintell in 1972!. That is, the
increasingly hostile street environment as
traffic levels rise, the consequent perceived
road accident risk,-and general erosion of the
livability of urban streets, reflected in the
withdrawal of community activities such as
children’s play and decline in social support
networks. The example given is the restric-
tions -placed . on children’s independent
mobility. Moreover, by calling on epidemio-
logical research, the author seeks to draw a
causal Hnk between perceived accident risk,
community severance and mortality rates as
compounding evidence of the degree to
which ' quality-of-life is diminished by
unacceptably high levels of traffic.

. The hypothes1s suggests that not only are-

restrictions  being _ placed on_ health-

invigorating activities, but also that heaith-
damaging lifestyles have been and are being
formed in response to perceptibly obtrusive
levels of traffic on residential streets. Road
accidents are at the tip of a morbidity ‘ice-
berg’ which extends far beyond both re-
ported and unreported road accidents. A
severance index drawing on Appleyard and
Lintell’s fieldwork (amongst others) would
provide the basis by which environmental
capacity ceilings could be established. With
road traffic predicted to rise by between 72
and 121 per cent by 2025 there will be in-
creasing pressures on residential -streets.
Establishing environmental capacity limits is
therefore an imperative in order to protect
environmental quality and counter the health
disbenefits accruing frotn traffic.
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Road safety versus
accident casualty reduction?

A brief lock around at the road safety litera-

ture gives a strong indication that the main
thrust of road safety research and practice is
not concemned with road safety, but rather
with accident reduction. While the latter isan
understandable aim it does not necessarily
improve safety for large sections of the popu-
lation such as children, women and the
elderly, whose ability to pursue particular
activities, such as travel, may be limited or
curtailed all together. Such effects are partic-
ularly disturbing if the activities are gener-
ally life-enhancing, such as cycling and
walking. The viability of these modes is par-
ticularly susceptible to perceived risk posed
by otherroad-users, as are ch:ldren s outdoor
activities.

So what, then, is road safety if not accident
reduction? Turning to the dictionary, ‘safety’
is defined as: ‘The state of being safe from
injury or hurt; freedom from danger’.
Danger, the converse of safety, is defined as:
‘Liability to exposure to harmn or injury; the
condition of being exposed to the chance of
evil; risk; peril’. Presuming. that, one can
accept a definition of road as a geographical

area with precise boundaries it can-be con--

cluded that road safety means ‘the. freedom

, from the liability of exposure to harm or

injury on the road’. Therefore, the promotion
of road safety can be said to be the promotion
of this freedom from liability to harm or
injury?. In contrast, the term ‘road safety’ as
commonly used refers to the lack of safety
(danger) and is expressed in terms of acci-
dents. As Silcock, Barrell and Ghee have
noted, ‘road safety usually means the un-
safety of the road transport system’3

The relationship between. safety, danger
and accidents is simple. Road-users make
assessments, correctly or otherwise. A length

of road may, for example, be dangerous and

*The author’ address. Friends of the Earth,
26-28 Underwood Street, London N1 7J0.

result ina high number of accidents. Another
length of road with a similar traffic flow and
environment may alse be dangerous yet have
few accidents. An example, albeit extreme,
of how dangerous 2 road is would be to con-
sider children crossing the M1 motorway. Of
10 children atternpting the crossing the num-
ber arriving intact on the other side would
provide a very stark indication of how dan-
gerous (‘unsafe’) such a road is for pedes-
trians.- Compare such a situation against a
quiet residential street. The likelihood of 10
children successfully crossing' would be
much higher. Ir a real-life situation the M1
has far fewer pedestrian accidents than aresi-
dential street due to the v1rtually non-existent
exposure level.

The importance of
perceived accident risk

Perceived risk, as opposed to actual risk, is’

subjectively assessed and may under- or
over-assess the true level of risk in any given
situation. Boyle and Wright have concluded
that ‘it is often the failure to perceive the true

nature of a risk which ultimately leads to an

accident™. When the risk is accurately
assessed, however, and then prudently dealt

- with the potential .danger is not realised. .

Risk-taking, it should be noted, is an
accepted element of our culture. Accndents
are an inevitable outcome of this.

- The curtailment of some activities is one
way of prudently dealing with perceivedrisk.
Adams has often cited the case of Muswell
Hill Road, in north London, where his family
lives. As it is a busy road he forbids his chil-
dren to cross it unless accompanied by an
adult, as he considers it dangerous. Yet the
local traffic engineers proclaim that Muswell
Hill Road is reasonably safe’, there is not a

significantly high. level of accidents. -

Examples such as this illustrate how chil-
dren’s ‘range behaviour® has been neganvely
affected. In this instance parental action may
have helped to reduce road accidents, but

clearly no road safety. improvements have

taken place. However, for those who walk ot
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cycle because there is no practical alternative
and for those who use these modes out of
choice the peroeived and actual level of risk
has substantially increased with the rapid
motorisation of society. .

~Effectson

children’s independent mobility

Analysis by West-Oram, among others, has
highlighted this increased exposure to risk
for 10-14 year olds®. They can be said to be
given a far greater degree of independence
when compared with younger children. The
school journey has been a focal point for
such analysis, showing how exposure levels
for this age group have remained similar to
those for children of, say, 30 years ago while
the risk per unit of exposure has increased
substantially. West-Oram's research is sup-
ported by the recent findings of Hillman,
Adams and Whitelegg?. In a 19-year follow-
up survey of five schools, they found that

—parental -perception of road accident risk

from traffic had led them substantially to re-
strict their junior school-aged children’s in-
dependent mobility.

Parents had been perceiving, correctly,
that the danger from traffic demanded a level
of skill and attention which their children had
not yet developed. In consequence the
amotunt of escort journeys had risen dramati-
cally. In 1971 14 per cent of junior
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schoolchildren were escorted to school, in
1990 this had risen to 64 per cent. The study
also found that, on average, the ‘licences’
adults give to their children — such as to
cross roads, to cycle on roads, as well as to

come home from school on their own -~
were being granted, on average, over two
years later in the 1990 survey than in 1971.

The research has highlighted the threat to
children’s development. The importance of
independent mobility in the development of
children should not be understated. Child
psychologists stress the importance of facili-
tating the development of independence by
atlowing children new freedoms when they
are ready to cope with them. Numerous
studies have shown the importance of play
and range behaviour for the development
of children’s cognitive abilities (Hart?,
Playboard Ltd*). The restrictions reduce the
opportunities for children to explore the
environment outside the home, including
their ability to learn the skills necessary to
take and overcome risks. Hillman er af also
peint to studies which have concluded that
children’s physical fitness may be under-
mined as a result of increasing reliance on
escort journeys by car.

More journeys are being made by car for
road safety reasons, as was illustrated by the
example of junior schoolchildren’s travel.
Yet the knock-on effects of the perceived
accident risks to vulnerable road-users are
largely ignored, even though there are strong
arguments for road safety improvements
which reduce the need for car travel. Ten per
cent of London’s morning peak traffic is

-accounted for by escort journeys. Clearly the

benefits of providing safe altematives to pri-
vate car travel could reduce congestion? It
has been suggested that ‘if the morning
escort car-driver trip could be eliminated by

an improvement in the alternative wéys of
getting to sc_hool, the evening work-to-home:
car-driver trip would be eliminated as wel]!°.

Environmental impact

In 1963 ihe pioneering Buchanan Report
introduced the concept of the environmental
capacity of streets to cope with traffic!, As
Ferrary has noted, ‘Buchanan took pedes-
trian delay as a proxy for this capacity in res-
idential streets, and traffic noise in the case of
non-residential streets. This was perhaps too
simplistic a relationship’'?. One of the first
studies which attempted to broaden the
criteria in order to evaluate the negative
impact of traffic on urban street life was
Appleyard and Lintell’s research in San
Francisco in the 1970s'. In the late 1960s and
early 1970s urban traffic levels were rising
rapidly and impacting heavily on communi-
ties across the United States,

They examined community reactions to
differing levels of traffic using a range of
environmental indicators in order to interpret
the livability of streets. These included
‘pedestrian delay times, counts of street acti-
vity, closed windows, drawn blinds, parked
cars, trash, flower boxes and other signs of
personal care’. From such indicators
Appleyard and Lintell proposed environ-
mental performance standards to which resi-
dential streets should be subjected. They also
argued for what is now termed *traffic calm-
ing’ and the provisien of more recreational
street-space.
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~ " Products for Car Park Management, Road Safety
and Traffic Control

® Programmable Sign Control and Safety Systems
‘ . The one-year Prog,rammable Series 4 Controller for School Hazard Warning Signals and the Series 4
r for

stand-alone Variable Message Signs. Program instructions can be changed using
“a pocket-or portable computer supplied free to most customers. Used by highway authorties

6, Jesmond Road, Newcastle upon Tyne, NE2 4PQ

The Programmable Safety Zone is designed to support the latest developments in child safety and

traffic calming. It uses signs and wamning signals in new wa
tent awareness oOf risk at times when children are about,

Other uses include; lorry bans; variable speed limits and other time-dependent warnings or restrictions.
@ Traffic Applications for PC’s arid Hand-held Computers

The Psion Crganiser II based Sig-Set Terminal allows on-site adjustment of and communication with Traffie Signals.
and carry control information to and from the office PC allowing files to be created and macros to be built.
The TRAFFICANA suite adapts the Psion for traffic data coflection with PC data storage and analysis.

® Remote Sign Control, Traffic and Car Park Monitoring

MICROTIMA’s Digital Interface and Communications Centrollers provide the intelligent link between detection or access control equipment at
car-parks or other detector sites and their associated variable message sigas. The system gives car park information and guidance in towst centres or
at other shopping complexes. Use of more than one channel of communication allows easy expansion and local control, .

Central control of several outstations is achieved using MICROTIMA's supexvisory software running on a PCat HQ.

The MICROPARKA 90 controller is designed primari.ly for monitoring and sign controt within a car park. Units may be added at other sites and

structured to give a "stand alone” or UTC connected system. Provides intelligent links between access control hardware and signs. Special features
_include "floor by floer” monitoring and an option for radio control of remote signs. .

As a growing and innovative company we are'atways looking to extend our product range by helping you to solve problems.

Telephone: (091) 281 1171 Fax: (091) 2816322

ys to change a driver’s perception of road
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“There are a lot of
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especially at night.*

“The traffic is
very dangexcus, ']

- The study comprised three adjacent north-
‘south residential streets, similar in most
respects except that one carried 15750

_vehicles per 24 hours, the second 8 700 and |

‘the third just 2 000 (Flg 1). They were thus

: -labelled Heavy, Moderate and Light streets.

Heavy street was one-way with synchronised
stop lights. Allaspects of perceived livability
— such as absence of noise, stress, pollution,
levels of social inter-action, territorial extent
and environmental awareness, and safety —

‘were examined. These were all found to

correlate inversely. with traffic intensity.
Unsurprisingly. safety was perceived to be
less of a problem on Light street than onthe

. others
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Fig {. The tkree San Francisco streets, including
residents’ comments about traffic hazards.

One of the most revealing aspects of the
study was the degree of social interaction
which took place on the different streets.
Residents were asked how many friends and
acquaintances they had on their street. On
Light street the number of friends was three
times as many and with twice as many
acquaintances as for those living on Heavy

" street (Fig 2). The friendliness of Light street

was undoubtedly related to the level of traf-

* fic. Families with children felt relatively free
' from traffic dangers. In contrast to the others,

Heavy street had little or no pavement activi-
ties and ‘was used solely as a corridor
between the sanctuary of individual homes
and the outside world’. Severance of the
community by the traffic had eroded ¢com-
munity ties. Appleyard and Lintell . found
through observations of environmental
quality that conditions on Heavy street were
particularly severe. By a process of environ-

mental selection and adaption the street’s:

residential make-up had . changed signifi-
cantly over the years as a result of the hostile
traffic environment. For example, miost
families with children had departed from
Heavy street, Some of the elderly people on
Heavy street, finding it too costly or too
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important in that, in each instance, people

with social ties and relationships had lower
mortality rates than people without such ties.
All four sources were ‘found to predict mor-
tality independently of the other three” while
marriage and intimate ties were stronger pre-
dictors than were the other two. This was
found to be independent of self-reported
physical health status and health practices.
Berkman and Syme created a Social Net-
work Index in order to assess the cumulative
effects of these ties and relationships (Fig 3).
The age-adjusted relative risks for those
most isolated when compared to those with

the most social contacts were 2.3 formen and

2.8 for women. ‘For every age group
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examined, and for both sexes, people with
many social contacts had the lowest mor-
tality rates and people with the fewest con-
tacts had the highest rates.” Other epidemio-
logical research has corroborated this
{Cassel'*, Welin et af'*, Fox'%) and also sug-
gested that good social support networks are
most important for health vulnerable groups,

such as the elderly.

The effects of traffic on community life
have a serious impact on health. Road acci-
dents can be seen as the tip of a morbidity
‘iceberg’ which extends far beyond both
reported and unreported dccidents (Fig 4).

-~Yet such links with epidemiological research
appear scarce, largely undiscovered or
acknowledged by those working in the fields
of road safety and accident casualty reduc-
tion. .

A case for environment capacity limits

The negative impacts of traffic on residential
amenity have largely been ignored because
they are too difficult to quantify and because

road (un)safety has historically taken centre-

stage. The - Manual of Environmental
Appraisal (MEA) is the only widely-used
appraisal mechanism for the evaluation of
community severance. Issued by the Depart-

ment of Transport it pertains only to Trunk -

Roads". The MEA does provide a definition

of community severance, which is ;. . the -

separation of residents from facilities and
services they use within their community,

trom friénds and relations and, perhaps, fiom
place of workas a result of changes in road
patterns and traffic levels’.

A recent review of community severance
for the then Transport and Road Research
Laboratory (TRRL} highlighted the ME4’s
 contribution in providing ‘the methodolo-

gies to assess the impact of a new road and
the changes in forecasted traffic flow upen
the environment. In all there are 11 impacts
ranging from traffic noise through to driver
stress and community severance’'®. The re-
view highlighted two key flaws in the MEA’s
definition of severance: firstly, that geo-
‘graphical areas are not inherently sociaily
cohesive; and secondly, that severance is not
necessarily just a product of change, but may
already exist. The review team suggested a
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less restrictive revised definition of dommu-
nity severance as ‘the sum of the divisive
effects a road has on those in the focality”.
However, the MEA only provides a coarse
mechanism of slight, moderate or substantlal
severance. .
Importantly, the review concluded ‘that a
severance index would be requiréd in order
to. reflect the impact -of various traffic
volumes. The index would be ‘derived on the
assumption that severance i proportional to
traffic density and to the mitigation factors’
such as presence and acceptablllty of cross-

ing facilities. The proposal for a severance -

indéx for the MEA liphlighitsthe need to pro-
vide a framework by which to evaluate accu-
rately potential severance effects of traffic.
For non-trunk roads where relatively low
volumes of traffic can impact heavily on the
fabric of commumty life a severance index
would require detailed street level indicators
such as those used by Appleyard and Lintell
for accurate evaluation,

Two other indicators of severance men-
tioned in the A/EA4 are noise levels and pedes-
trian’ delay in crossing roads. They have
formed the basis for much of the published
work in this field'®. For pedestrian delay the
gap acceptance theory has been used (giving
a 50 to 60 per cent delay for different types of

user). Gap acceptance theory based. on

pedestrian delay has, however, proved to be

~

problematic. Most importantly, increasing

levels of traffic can result in pedestrian delay

being so great or risk from traffic being per-

ceived to be so high that attempts to cross at ;

such sections may be curtailed. ;

Gilbert’s work on environmental capacity |

.is one of the most important attempts to i
develop a more sophisticated model?®, He -

‘sought to introduce ‘ceilings™ along links of
existing roads rather than looking at the i

effects of new road links. In his studies of ;

Bath and London three types of criteria were

used: noise, pedesirian’s environment and

visual. intrusion. For each. of. these three e
[l
]

levels of criteria were adopted, resulting in
nine separate statements of the acceptable !
amount of {raffic on each link of the existing : 4
central-area network. Having thus estab-
lished ‘acceptable’ environmental capacity
_ceilings he was then abie to compare them
with existing traffic flows to establish the
traffic overload on each link. From this ‘the
overall restraint in vehicle usage required by
each set of criteria was then calculated”.

For each set of criterion levels the limiting
environmental capacity for each street was
calculated. That is, minimum levels for
noise, pedestrian’s environment and visual
intrusion. As in reality these three types of
environmental factors are not necessarily of
equal importance the criterion levels were
varied. In Tabl¢ | the effects of varying thém
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for environmental capacity for the Bath
study is summarised.

Gilbert’s studies suggested that the use of
the environmental capacity approach
*demonstrated its utility for the generation'of
urban network and traffic management
schemes’, By combining Gilbert’s three
criteria with Appleyard and Lintell’s more
sensitive environmental indicators one may
be abie to. interpret with some accuracy the
livability of streets whose primary function
is residential. This could provide the basis for
a severance index by which environmental
performance standards and traffic capacity
limits might be established (Fig 5).

In their 1970s research Appleyard and
Lintell proposed traffic calming measures
for residential streets to protect community
activities, Inthe U K. itis unlikely, given cur-
rent rates of implementation, that area-wide
traffic calming schemes will achieve a level
of street coverage found in some other
European cities, although the. Minister for
Roads and Traffic has stated that 80 per cent
of the urban road network is potentially
eligible for 20 mile/h status?!, Funding and
staff-time are stil major obstacles. For
example, Hamburg has over 600 30 km/
speed limit zones installed, giving traffic
calming almost city-wide coverage. Driving
across the city over a quarter of the distance

.to.and from a residential suburb may be

travelled on ‘Tempo 30" and other traffic-
calmed roads. In Buxtehude, one of the
national traffic calming demonstration pro-
jects, the proportion of travel on suchi streets
may be over three-quarfers®®. In contrast,
drivers in the U.K. travelling in an increas-
ingly congested primary road network may
well be prepared to accept localised areas of
traffic calming, i.e. a few strects of road
humps, just to be ‘on the move’.

Given that traffic levels are projected to
rise by-between 72 and 121 per-cent by 2025
residential amenity is likely to come under
increasing pressure®. Urban street life, the
livability of streets, wiil be increasingly
marginalised. Establishing and setting envi-
ronmental capacity ceilings could act to
accelerate efforts to intreduce area-wide
traffic calming. This will be essential if the
impact of traffic on communities is to be con-
tained and ameliorated.

Finally itis worth citing here the following
clauses from the 1988 European Chatter of
Pedestriaris” Rights drawn up on behalf of
the European Parliament’s Committee on the

Environment, Public Health and Consumer = i

Protection®. Its rec.omendatlons are highly

Table I. Proportions (%) of netweark length in
Bath whose environmental-capacities. would
be lirnited by three d:ﬁerent cntena )

Criterion Noise Pedestrran Vlsual ‘Totai
level

Most . : P

restrictive 28 5 . - 67 100
Middle ERRTY
criterion 48 30 .22 0 100
Least ' N

restrictive 25 53 32 100

June 1992

. environmental phenomena’.

| Traffic Vo_lume—l

|

Fadestrian Environment I Visuwal Amenity I Pollution| -
[ I ] '

Delay Sign of personal Noise

Street Activity gare eg upkeep of. air

Safety gardens/window boxes Litter

Fig 5. Environmental indicators of community severance drawn from Gilbert? and from Appleyard and

Lintelli.

relevant to the issues of livable streets and
perceived accident risk:

¢1) Thepedestrian has therighttoliveina
healthy environment and freely- to
enjoy the amenities offered by public
areas under conditions that adequately
safeguard his physical and psycho-

 logical well-being.

¢2) The pedestrian has the right to live in
urban or village centres taitored to the
needs of human beings and not the
needs of the motor car and to have
amenities within walking or cycling
distance.

¢3) Children, the elderly and the disabled
have the right to expect towns to be
places of easy social contact and not
places that aggravate their inherent
weakness.

¢4) The pedestrian has the right to urban
areas which are intended exclusively
for his use, and are as extensive as
possible and are not mere ‘pedestrian
precincts’ but in harmony with the
overall organisation of the town.

Conclusions

Road accidents form the tip of a morbidity
“iceberg’ which includes a far wider range of
impacts on the health of the population than
is generally acknowledged. There is a chain
reaction to the threat posed by traffic. As this
paper has attermpted to show, perceived acci-
dent risk is a response to traffic and a trigger
mechanism which influences many street-
level activities such as social-support, chil-
dren’s play and community identity. Per-
ceived accident risk also impacts far more
severely on vulnerable road-user behaviour
than has been acknowledged. It can result in
reductions and curtailment of activities if the
risk is assessed to be too great, Restrictions
increasingly placed on children’s indepen-
dent mobility are key indicators of the degree
of this perceived risk. Moreover, traffic also
severs communities and diminishes social
support networks, imposing substantial
health costs. Epidemioclogical research has
shownthat such diminution can lead to
higher mortality levels from all causes. This
may be especially so for the elderly and other
health-vulnerable groups.

As aresult of their research Appleyard and
Lintell suggested that environmental indica-
tors should be used to formulate predictive
models of response to various conditions.
With such models, ‘indices could be estab-
lished to predict subjective responses -to
Incorporated
into Gilbért’s model their sensitive environ-

--mental indicators provide the framework for.

a community severance index by which resi-
dential amenity is given greater weighting
vis-d-vis the perceived ‘needs’ of traffic.
Research to develop such a severance index
is required.

Research into the establishment of envi-
ronmental capacity ceilings began over 20
years ago and was stimulated by concern
over rising traffic levels in U.S. residential
streets. Projected UK. traffic increases
would strongly suggest that such ceilings are
now needed here. Environmental capacity
limits could be used to target an expanded
area-wide traffic calming programme. Such
aprogramme would play an important réle in
combating the substantial health disbenefits
accruing from traffic, Children could be
given greater independence as a result of
improved road safety and reduced perceived
and objective levels of risk. Lastly, it would
provide greater opportunities for communi-
ties to rebuild damaged social support net-
works, promoting health in its broadest
sense. :

This is a revised version of the paper pre-
sented in September 1991 at the University
of Salford’s 5th Biennial Symposium on
‘Recent Developments in Research cma’
Road Saﬁgry
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