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EXECUTIVE SUMMARY

The Federd Office of Road Safety (FORS) commissioned Keatsdale Pty. Ltd. to prepare
a report on the cost effectiveness of periodic motor vehicle ingpection (PMVI). A
summary of the Keatsdae report follows.

PMVI is a controversd topic both internationaly and within Augtrdia PMVI was not
endorsed in the US by NHTSA (1989) but their conclusions were rejected by the GAO
(1990). Lessthan half the Statesin the US operate PMVI programs.

In contrast the ECE members have agreed to the introduction of PMVI programs &t least
a aminimum level by 1998 following commissioned research (Rompe and Seul 1985).
Japan maintains a stringent PMV | program athough substantialy revised in 1995.

In Augtrdia opinion is divided. In the last decade mgor parliamentary and government
reviews have not endorsed PMVI (Tasmania (1995), South Austradia (1995), Austraian
Capital Territory (1994), Queendand (1990)). The RACV, RACQ, and the RAA are
opposed to PMVI and its vaue is questioned by the ACA. However PMVI programs
operate in New South Wales and the Northern Territory and PMV1 is supported by the
NRMA and FCAI.

The objectives set for PMVI programs are primarily road safety related - ie., to reduce
the number of vehicle crashes through the reduction of the number of defective vehiclesin
the fledt, ie, through the improved mechanicd condition of the vehicle fleet. Two
guestions arise - firdly, does PMVI lead to an improved condition of the flegt and
secondly, is PMV I associated with reduced crashes.

Improved condition of the fleet The mechanica condition of amotor vehicle a any time
during its operating life involves the interaction of a complex set of factors reflecting
design/manufacturing philosophy including design life of components, owner/operator
attitudes and behaviour, the behaviour of the maintenance providers and other ements of
the automotive industry and the regulatory and enforcement environments established by
governments. Audrdian laws place the onus on vehicle owners to maintain their vehicles
in a “roadworthy” ie, in a mechanica condition which complies with specified
requirements. Hence Government mandated PMV1 is only one of a number of factors
which may influence the mechanica condition of the vehide.

The assumptions which underpin PMVI are complex and are rarely recognised and
subject to scrutiny. Belief in the effectiveness of PMVI presumes that defects present in a
manner which is amenable to identification a ingpection, but tis is not necessarily o;
presumes that defects will be present at the time of ingpection, but defects are highly likely
to develop during the interva between ingpections, and assumes PMVI ingpection
systems are reliable and produce consstent outcomes, but this is not necessarily so.
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Research worldwide including definitive studies (Fosser 1992 Norway, NHTSA 1989
US) lead to the conclusion that PM VI does not result in an improvement of the mechanica
condition of the vehicle fleet. While much of the body of research is methodologicaly
flawed, it dso suggeststhat not dl defects are identified during PM V1 and that the effect of
PMV1 isnot enduring - research suggests that sSx months after inspection the defect rate in
the vehicle fleet has increased significantly and for vehicles inspected a an intervd of three
years, the defect rate is comparable with vehicles which have not been subject to
mandated inspection.

Reduced crashes Opinion is divided as to whether PMVI is associated with reduced
crash rates. NHTSA (1989) in reviewing the extensive body of research found there was
no conclusive evidence that PMVI was or was not effective in reducing crashes. GAO
(1990) rgected these findings concluding that the issue was one of estimating the quantum
of the reduction. ECE accepted the review by Rompe and Seul (1985) of European and
US research which concluded there was a quantifiadble association.  Yet the most
comprehensve and methodologicaly sound large scae experiment (Fosser 1992) was
unable to demondgtrate a link between vehicle ingpection and crash rates. Similarly using
FORS Fata File (1992) Keatsdale was unable to demonstrate an association between
PMVI and reduced fata crash ratesin Audrdian jurisdictions.

Keatsdde has undertaken a hypothetical benefit cost analyss, in the event that an
association between PMVI and crash reduction may be established.  The hypothetical
benefit cost andysis hasincorporated a range of vehicle defect related accident rates and a
range of effectiveness bvels of PMVI in identifying defects which would have caused or
contributed to accidents.

A range of benefits from PMVI programs have been clamed including those relaing to
road safety, reduced emissons, increased vehicle productivity, reductions in vehicle theft
and potentid industry assistance.

For benefit cost caculations road safety benefits have been developed from BTCE (1994)
esimates. FORS (1996) have estimated savings in emissions from a better maintained
fleet of some $200m annudly. Testing of vehide emissons is nat currently induded in
PMVI programs and the cost of ingpections remain unknown. Furthermore FORS
estimated that 80 percent of the benefits were related to 20 percent of the fleet, primarily
older vehicles which will eventudly be retired, ie. only 20 percent of the bendfits if
redisable are sustainable in the medium to longer term. For these reasons potentia
reductions in emissions have not been included in the hypothetical benefit cost caculations.
While vehide theft conditutes a mgor issue in Augtrdian costing over $650m annudly
(NRMA 1995) recent andysis (Keatsdale 1997) for the Nationd Motor Vehicle Theft
Task Force demonstrated PMVI to be ineffective in countering motor vehicle theft for
profit. Other clamed benefits are not readily quantifiable or have been consdered to be
of alower order.
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In the benefit cost equation the costs ettributed to PMVI include not only direct costs
associated with vehicle ingpection but aso the sgnificant indirect costs including socid time
costs, operating costs and the costs of unwarranted repairs.

The hypothetica benefit codt ratios for a nationa PMVI program based on current NSW
arrangements were calculated as 0.22 (corresponding to a set of lower bound estimates)
0.35 (corresponding to the most probable set of estimates) and 0.38 (corresponding to an
upper bound set of edimates) ie. a national PMVI program with annual vehicle
inspections commencing for vehicles at 4 years of age is unlikely to provide cost
effective. A range of other models was briefly examined but the benefit cogt ratios were
considered unlikely to change markedly.

An dterndive to current PMVI programs based on integrating vehicle “screening”
inspections with police RBT and speed enforcement operations offers the prospect of
reducing the cost sSde of the benefit cost equation and hence improving the cost
effectiveness of PMVI.  This may require changes to legidation and would require
changes to police operations.

It should however be noted that achievement of benefits from periodic motor vehicle
ingpection programs depend on ther ability to diminate defects which may cause or
contribute to crashes. If the most comprehensive and methodologically robust studies ever
conducted (Fosser 1992 Norway, or NHTSA 1989 US) are to be believed and the
anayses of the FORS Fata File (1992) for Audrdia is to be bdieved a rdationship
between PMV | and reduced crash rates has yet to be demonstrated.
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1. INTRODUCTION

Thisis a report on the cost effectiveness of periodic motor vehicle inspection (PMVI) for
light vehicles prepared by Kestsdde Pty Ltd for the Federd Office of Road Safety
(FORS).

The term PMVI refers to government mandated requirements for motor vehicle ingpection,
usualy associated with motor vehicle regigtration. The age & which vehicles are required
to be inspected and the intervals between ingpection may vary according to jurisdiction.
The ingpections may be undertaken by authorised private or public sector organisations.

Light vehicles are defined as passenger vehicdles (including derivatives), vans, four whed
drives and trucks less than 4.5 tonnes.

1.1 Background

The utility of motor vehicle ingpection programs is a controversid topic. Discussion is
often polarised and is frequently driven by anecdotd information, limited persond
experience and the perspectives of particular stekeholders. The assumptions which
underpin PMV1 are complex and are rarely recognised and subjected to careful scrutiny.
A lack of reliable data together with research leading to conflicting outcomes (often as a
result of methodologica limitations) further hampers informed debete.

As governments seek to formulate optima road safety investment programs this Stuetion is

unfortunate,

1.2 Termsof Reference

The Federd Office of Road Safety (FORS) commissioned Keatsdale to “ determine the
cost effectiveness of Australian periodic motor vehicle inspection schemes,
providing a rigorous evidentiary basis for conclusions through citation and the use
of established analytical techniques.”

The method specified by FORS included the following components:

review of current data sources and seminal literature, summarising key findings
and tracing the devel opment of thinking on the issue;

a brief review and summary of the contribution of vehicle defects to crashes in
Australia;
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the adoption of a holistic approach to the consideration of costs and benefits,
including provision of soundly based estimates;

a brief review of alter native vehicle assessment schemes;

development of recommendations.

1.3 TheKeatsdale Team

The Keatsdde consultant team included Douglas Taylor B.E.(Civil), M.Eng.Sci.,
M.Admin., MIE, and Anna Hobday B.Sc., B.Ed.(Counsdlling), M.Clin.Psych. MAPS.

As Head of the ACT Traffic and Transport Branch and Registrar of Motor Vehicles from
1980 to 1984 Douglas responghilities included management of the periodic motor vehicle

ingpection program.

14 Acknowledgments

Keatsdde wishes to express its appreciation of assstance provided by Government
departments with responsibilities for road safety and vehicle ingpection programs, police
services and motoring associations. Keatsdale also wishes to record its gppreciation of
the assistance provided by FORS.
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OVERVIEW OF THE DEBATE

Diversty in policy on motor vehicle ingpection programs is apparent both internationaly
and within Audrdia. Differing opinions are aso goparent between and within stakeholder
groups including government agencies, consumers and ther representatives (including
motoring organisations) and the motor industry. Discussion of the topic is aso hampered
by economic anayses which have produced differing outcomes.

2.1 International authorities

The US Federd Government has adopted markedly different policies on PMVI to the
ECE and Japan. The US Government does not endorse PMVI and less than haf of the
US dtates operate PMVI programs. In contrast the ECE has endorsed PMVI1 and Japan
continues to operate a PMV 1 program which was heavily modified in 1995.

In the US PMVI has been the subject of two mgor and comparatively recent reviews
conducted by the Nationd Highway Traffic Safety Adminigtration (NHTSA) (1989), and
Government Accounting Office (GAO) (1990). These reviews draw on the more
pertinent of an extensive range of studies undertaken in the US over the past 20 years.

NHTSA reviewed existing research and data but was unable to establish a correlation
between the reduction in motor vehicle defects arisng from PMVI and a reduction in
vehicle crashes. However, GAO revisted the NHTSA investigations and concluded that
there was an association between PMVI and a reduction in crash rates, but that the
magnitude of the crash reduction could not be determined.

Unlike the US, the ECE have endorsed a minimum PMVI program for introduction by
Member States by 1 January 1998 at the latest. The endorsement followed the mgor
ECE commissioned review in 1985 (Rompe and Seul) which supported its introduction in
economic and socid terms. Yet a mgor Norwegian study (Fosser, 1992) based on a
large scde controlled experiment involving andysis of crash rates concluded there was no
satigticaly sgnificant difference in crash rates between vehices subjected to PMVI and
those which were not inspected. That report remains the most comprehensive examination
of theissueto date.

A number of the larger ECE members dready have PMVI programs in place which
exceed the minimum gandard. PMVI is undertaken in the UK, with the Minigtry of
Trangport (MOT) (1994) concluding that the MOT tedting scheme was achieving its
objective.

In 1995 Jgpan modified its PMVI requirements including effectively doubling the interva
between mandatory “maintenance’ inspections (now annua) and doubling the interva
between pre-regigration inspections for vehicles over 11 years old.
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Detailed discussion of these and other reviews are provided later in this report.

2.2 Australian authorities

Audrdian authorities are smilarly divided on the merits of motor vehicle ingpection. Inthe
context of developing national road trangport priorities the Nationd Road Trangport
Commission advised that it had categorised PMVI for vehicles with Gross Vehicle Mass
(GVM) less than 4.5 tonnes as Tier 3 - ie, not of nationa significance but rather of lower
priority; condtituting an issue on which States and Territories could choose to set their own
policies and priorities.

Maor reviews conducted in recent years in four Audrdian jurisdictions have not
supported PMV1 programs:

Tasmania (1995) following an in-depth review decided not to introduce annud vehicle
ingpections or ingpections a change of ownership. Policies to upgrade random
ingpection have been introduced.

South Audrdia Parliamentary Committee (1995) concluded that “the claimed benefit
(of PMVI) has not been proven” and there was “little evidence to suggest that
substantia benefits would be derived from its introduction”.  Initiatives to Sgnificantly
upgrade random ingpections have been introduced.

ACT accepted the recommendeations of a lengthy in-depth review (Solomon et a
1994) and abolished its annual PMV I program. Greater emphasis has been placed on
random inspections. The review concluded there was “widespread scepticism of the
road safety benefits of wholesale vehicle testing programs’.

Queendand Parliamentary Travelssfe Committee (1990) reported that it was “not
convinced that mechanica defects are a significant causal factor in road crashes to
warrant the introduction of PMVI annua inspection.”

Yet motor vehicle ingpection programs of one form or another are operated in the three
Audrdian sates with the largest vehicle populations, and the NT.

NSW and the NT operate PMVI programs. In 1995 the NSW RTA commissioned a
study to assess the level of roadworthiness of vehicles which were involved in crashes.
The dudy includes passenger vehicles and light commercid vehicles. The results are
awaited.

Vehicle ingpection a change of ownership is dso undertaken in Victoria and Queendand
reportedly to meet consumer protection objectives.
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In the context of the recent public debate over abolition of PMVI in the ACT, FORS
(1996) observed in correspondence to the NRMA “annual roadworthiness ingpection of
cars has been one of the big disappointmentsin road safety”.

2.3 Consumer representatives

A marked diversity of viewsis aso reflected in the position of organisations purporting to
represent the views of motorists.

The Royd Automobile Club of Queendand (RACQ 1996) reported “it had long
advocated a system of random vehicle inspections (in preference to annud ingpections)”.
“RACQ bdlieves tha high profile random roadside inspections offer the best option for
reducing the number of unroadworthy vehicles on Queendand roads.”

In evidence to the South Augtrdian Parliamentary Committee Inquiry (1995), that State's
motoring organisation, the Roya Automobile Association (RAA) indicated thet it believed
PMVI whether annua or at change of ownership, would not have any effect on road
safety.

Smilaly, the Royd Automobile Club of Victoria (RACV) (1994) acknowledged that
annuad PMVI “might” reduce crash costs but were opposed to it because it was not
conddered “codt effective’.

By contrast when the ACT Government decided to abolish its annual PMVI program, the
NRMA engaged in public debate, strongly opposing proposas to replace annua PMVI
with random inspections, recommending a compromise instead that PMV I be conducted
after three years and at intervals of two years until the eighth year when it recommended
annud ingpections be indtituted.

The NRMA (1991) acknowledged fundamental problems within the NSW annud
ingpection system, but strongly supported the concept of PMVI being conducted in
specidised large testing gations. The NRMA is thus a firm supporter of a centralised
system of regular vehicle inspection.

Choice (1994), the magazine of the Audralian Consumer Association questioned “Are
consumers benefiting from these (PMV 1) schemes or are they just being taken for aride’.
They concluded that “In-depth studies dorit exist to guide us in ether direction” and
commented that “with limited resources at our digposa and lives at steke, it isimportant to
know what our money is buying”.

Opinion amongst Austraian consumer representatives thus remains polarised.

2.4
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Motor Industry

Press reports and evidence to parliamentary inquiries suggest that sections of the
Audrdian motor industry regard PMV1 programs as, amnongst other things, a potentia
industry assstance measure.

In discussing Audrdids “ageing vehicle feet” the President of the Federd Chamber of
Automotive Industries (FCAI) was reported (Grennan, The Bulletin 1996) as commenting
“our market has been shrinking and the Government needs to do something to put some
impact into domestic sales’. In this article the Chief Executive FCAI was reported as
including PMV1 dong with sales tax reduction, accelerated depreciation and incressed
price differentid between leaded and unleaded fud in a “multi pronged” response to the
problem. PMVI was aso considered to offer improved fuel economy and safety as well
as benefits to the community.

An indication of the pogtion of sections of the motor repair indudtry is aso illudrated in
evidence to recent parliamentary inquiriess. The South Audrdian Motor Trades
Asociation in its submisson to the 1995 Parliamentary Inquiry reportedly indicated that
ingpection at change of ownership would only make a*“smal contribution to road safety”
and suggested it should be accompanied by annud ingpection of vehicles over five years of

age.

The Queendand Motor Trades Associaion, in evidence to the 1990 Parliamentary
Travelsafe Inquiry reportedly stated “ This association refuses to accept the premise that
vehicle condition is not a mgor factor in road accidents’ and that PMVI “must be
consdered useful and effective’. It recommended passenger vehicles over three years old
be subjected to annua inspection.

It can be concluded that the Austrdian motor industry thus generdly supports the concept
of regular vehicle ingpection for older vehicles. It should be noted that the industry would
benefit from the introduction of PMV1 through increased turnover including revenue from
ingpection fees, the vaue of consequent repair work and potentially accel erated scrappage
ratesfor older vehicles.

2.5 Community Attitudes

Limited information is avalable on community beiefs concerning PMVI induding its
perceived benefits, consumers willingness to pay for mandatory ingpections, and the
behaviour of vehicle owners regarding maintenance and servicing of vehicles.

Anecdota information available to the author suggests many Audrdian drivers bdieve
vehicle ingpection programs reduce crashes. It dso suggests widespread community
ignorance of the extent to which vehicle defects contribute to fatal and serious crashes and
to the further question of whether PMV1 is codt effective.
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Attitudes to PMVI in British Columbia were examined by KPMG (1994) who reported
that 57 percent of motorists surveyed believed PMVI reduced crashes, while 37 percent
were undecided. KPMG dso reported that the vast mgority of British Columbia
motorists were unwilling to pay the inspection fee considered necessary by the State
Ministry of Transportation and Highways for “a proper inspection at a private garage’.
(The estimated inspection fee was in the range C$40 to C$60. Only 16 percent and 11
percent of motorists respectively indicated a willingness to pay these fees. Some 43
percent were reportedly willing to pay only C$25.). The statistics were however drawn
from alimited survey involving only 174 motorigs.

Comparable information is not avalable for the Audrdian community. However the
author's experience in the ACT in the early to mid 1980s indicated that motorists
recognised time involvement as an explicit and important cost. Where the elgpsed time for
gueuing, pre-ingpection, ingpection and payment of registration exceeded 20 minutes
sgnificant levels of complaint were registered. The mgority of ACT motorists were not
prepared to accept an eagpsed time of 45 minutes.  Furthermore motorists opinion was
margindly in favour of retention of the annua ingpection system with around 20 percent of
drivers undecided. A greater proportion of women than men was supportive of annua

ingoection. At the time opinions were surveyed the average waiting times for ACT vehicle
ingpections during weekdays had increased to in excess of 45 minutes due to Government
imposed resource condraints.  The then Government's Review of Commonwesdlth
Functions (RCF) decison to terminate annud vehicle ingpections and the low leveds of
customer service had polarised motorist and community attitudes.

Elliott & Shanahan (1986) reported on exploratory research in NSW into beliefs about
testing in private garages and a possible centralised testing system.  Participants in group
discussons which formed the basis of the research were car owners in Sydney and
adjacent areas. Motorists perceptions were that the system of authorised private garages
offered convenience but resuted in “massve variation” in sandards. A centrdised
ingpection modd was perceived to offer reduced convenience but greater consistency.
Strong oppaosition to government operation of ingpection systems was reveded (reportedly
on the basis of efficiency, cost and customer service).

In contrast to these findings, the author observed that in the early to mid 1980s a mgority
of ACT motorigts preferred government operated testing stations to a system of authorised
public garages, as government inspectors were perceived to be impartid.

Anecdota information reported by the UK Ministry of Transport (MOT) 1994 and
observations by the author suggest PMVI may influence not only motorists attitudes but
dso their behaviour. MOT has reported that a “greet ded of anecdotal information”
indicated that motorigts “use the MOT test as a means of finding out what is wrong with
ther vehide’. Similar sentiments were evident in the ACT community. The author aso
observed that it was commonplace for some motorists (more so women than men) to
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believe that a“pass’ at ingpection meant that the vehicle was “safe for another year”. For
these motorists PM VI engendered a false sense of security.

Choice (1994) reported that the Federd Minister for Land Transport in 1992 had
speculated that “fed good” perceptions may have been the reason resources had been
dlocated to PMVI programs.

2.6 Economic assessments

A wide range of economic performance levels for PMVI programs have been reported
internationaly and within Audtrdlia. These assessments reflect varying methodologies and
assumptions.  On the benefit Sde of the equation some studies have incorporated
sgnificant non crash related benefits with crash related benefits. On the cost side of the
equation various cogts have been attributed to PMVI, reflecting differing perspectives on
ingpection standards, vauation of waiting times associated with queuing for ingpection and
the recognition or otherwise of unintended costs (eg. unwarranted repairs). Furthermore
sgnificant differences in relative cost structures are apparent between countries (eg., the
relative cost of fud).

The crucid Rompe and Seul (1985) study undertaken for the ECE included critical
assumptions which given the passage of time must now be regarded as of questionable
vdidity (in paticular given changes in engine technology (computerised engine
management systems and fud injection) over the last decade, the levels of fud savings
atributed to tuning of engines failed at ingpection). Further discusson is presented in
Chapter 7.

Bendfit-cogt ratios estimated for PMV1 are generdly below 2.0 and typicdly around 1.0
or bdow. Examples of the economic assessments drawn from a literature survey are
presented below in Table 1.

The lack of congstent outcomes as to whether PMV 1 is cost effective has added to the
controversy.
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TABLE1- Examplesof Benefit Cost Ratios (BCR) for PMVI

Source Assessment Comment

RACV 1994 BCRinrange0.07 to 0.41 Based on replacing inspection at
change of ownershipin Victoria
with annual inspection

NRMA 1991 BCR of between 1.0 and 1.2 to | Ratio of 1.0 achievable by

Rompe and Seul 1985 for ECE

19

BCR of 2.0 for a“minimum”
model and 1.7 to 2.6 for an
“optimum” model

optimising the current NSW
authorised garage inspection
system. Ratio of 1.2 to 1.9 based
on new dedicated inspection
centre program plus random
inspection.

Estimates for ECE Member States,
minimum based on inspection
beginning after seven years,
optimum based on inspection
beginning aft er three years.

Loeb and Gilad, 1984 BCRof 1.24 Based on assessment of New
Jersey PMVI Program.
Jackson et al, 1982 BCR of 1.86 Based on assessment of New

Jersey PMVI Program.

NHTSA 1989

Minimum PMVI Program
would haveto be 6% to 15%
effectivein reducing vehicle
related crashesto be cost
effective. *

Maximum PMV 1 Program
would have to be 14% to 39%
effectivein reducing vehicle
related crashesto be cost
effective. *

Minimum inspection time of 10
minutes.

Maximum inspection time of 24
minutes.

* je. to haveaBCR of 1.0

Further discusson of the RACV and NRMA studies and the ECE commissioned Report

is presented in Chapter 9.
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3. PMVI IN CONTEXT

31 A general conceptual model

Motor vehicle crashes can be dtributed to the interaction of a range of factors including
driver behaviour, the road and traffic environment and the mechanica condition of the
vehicle. The relative importance of each of these factors in crashes is discussed in Chapter
5.

In this Chapter PMVI is examined n the context of factors affecting the mechanica
condition of the vehicle. The objectives of PMVI programs are examined and comparétive
economic performance benchmarks identified. An overview of sdected internationa and al
Augtrdian motor vehicle inspection programsiis aso presented.

PMVI isdirected a addressing issues associated with the mechanica condition of the motor
vehicle. It condtitutes one small element of awide and complex set of factors affecting the
condition of amotor vehicle during itsworking life.

In broad terms the likely mechanica condition of amotor vehicle at any timeis determined in
part by the designer/manufacturer, the owner/operator, service providers and the regulatory
and policy environment established by governments. The presence of a vehicle defect may
be dependent on alarge range of factorsincluding:

the intrindgc nature of the vehide reflecting the manufecturer's design policies and
sandardsincluding the design life of the component parts,

warranty and servicing arrangements specified by manufacturers and/or related to
consumer legidation;

maintenance policies sat by manufacturers which may reflect a preventative gpproach to
maintenance or, dternatively, replacement of parts a falure. More particularly, whether
savice intervas are rdated to the design life of componentry;

manufacturers  recal policies and mandatory recadl programs, including ther
effectiveness,

the economics of vehicle purchase and vehicle maintenance;
vehicle age and the nature and amount of vehicle usage;

owner/driver attitudes to vehicle maintenance, ingpection;

10
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the nature and qudity of vehicle servicing provided by motor deders, garages, petrol
stations, smash repairers etc.,;

public education activity of aroad safety nature;

legidative requirements concerning roadworthiness of vehicles and requirements for
mandatory vehicle ingpection; (It should be noted that conditions of operation imposed
on motorists are in marked contrast to those imposed on arcraft operators where
preventative maintenance regimes reflect differing risk and materidity consderations.)

police enforcement activities.

Unfortunately the mgjority of research has failed to recognise the wider context. While
some research of an econometric nature has sought to recognise the influence of broader
fectors, difficulties have been experienced in undertaking robust quantification.

Significant changes have been observed internationaly and in Audtrdia over the last 20 years
in relaion to many of the factors considered likely to effect the condition of the vehicle fleet.

Developments in motor vehicle technologies have led to increesed sarvice life of
components. Austrdian Design Rules have increased the safety of vehicles having regard to
their performance and crashworthiness. Manufacturers have increasingly incorporated built-
in indicators which advise of the failure of key safety components (eg., brakes, headlamps).
New car warranties have become longer, and extended warranties are now available for
mogt vehides. Mechanicd rdiability of vehides has generdly improved dlowing servicing
times to be increased.  The introduction of manufecturers recal programs has dso
contributed to improved vehicle condition.

The introduction by Ausiralian governments of more onerous warranty requirements on the
sde of some! second-hand vehicles may dso have contributed to improved mechanica
condition of these vehicles.

Over the last decade or so increasing investment in Australia on public education designed
to reduce the road crash toll has served to increase community awareness of the importance
of road safety. Increased police enforcement effort including Random bresth testing (RBT)
operations, speed enforcement operations and generd traffic operations may aso have
heightened the community’s perceptions of the risks of being caught driving an
unroadworthy vehicle.

Rationdisation of petrol digtribution and sdles in Augrdia over the same period hasled to a
meassive reduction in the level of driveway service (checking of inflation pressure in tyres,
water, oil etc.) provided in the past by petrol gations. Depending on driver behaviour

! older vehicles and high use vehicles due to their low resale value are frequently excluded from second
hand warranties

11
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concerning monitoring of vehicle condition, this change may have led to an increased
incidence of particular types of defects- eg., low tyreinflation.

These changes could be expected to impact on the mechanica condition of the motor
vehicle fleet and must lead to the questioning of the rlevance today of dataused in sudiesin
the 1970s and early 1980s.

These changes must dso lead to the questioning of the relevance of overseas findings to the
Audrdian environment.

32 Objectivesof PMVI and criteriafor assessment

Audrdian States and Territories require motor vehicles to comply with Audrdian Design
Rules and responghility is placed on vehide owners to mantan the vehices in a
“roadworthy” condition.

While not quedtioning the validity of the mandatory requirement for vehicle owners to
maintain their vehicles in a roadworthy condition, the question faced by regulators is what
leve of public intervention (in whatever form) is cost effective or can be otherwise judtified.

It is ggnificant that in each of the four recent State and Territory government reviews of
motor vehicle inspection programs, the mechanicd condition of the vehicle was not
perceived to be an end in itsdlf, but rather a means of achieving other objectives, primarily
crash reduction. Stated objectives for PMVI have, however, often been represented as
relating to the issue of roadworthiness of motor vehicles. ie. that the mechanica condition of
a vehicle is equd to the standard required by law (ie. compliance). For example, the
objective st for the UK scheme (MOT 1994) is “providing a means of ensuring the
roadworthiness of cars on the road in away which is acceptable to, and is not burdensome
for motorigts’.  Achievement of this objective is assumed to provide bendfits in relaion to
“road sfety, the environment, crime prevention and consumer protection”. The MOT
acknowledged that PMV1 aso met a broader objective for owners who were concerned
about the condition of their vehicle and sought an independent assessment. “Very many
motorigts use the MOT as ameans of finding out what iswrong with their vehide’.

In contrast the US GAO (1990) recognised that the primary objective of PMVI was related
to crash reduction. “If periodic ingpection programs are effective, they should reduce the
number of accidents caused or aggravated by worn or defective vehicle equipment”, ie., the
GAO did not accepted roadworthiness as an end in itself.

As mentioned previoudy the FCAI reportedly considered PMVI as a means of achieving a
further objective of asssting the motor vehicle industry a atime of alow levd of activity.

If PMVI isnot to be regarded as an end in itsdlf, its objectives must presumably relate to the
generdtion of benefits involving road safety, and/or the environment, and/or crime

12
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prevention, and/or consumer issues, and perhaps industry assstance. The case for public
intervention might then be assessed in terms relevant to the chosen objective.

From an economic perspective, investment in PMVI must meet at least two basic criterig;
firdly, that the benefits exceed the costs and, secondly that, in the event of capitd rationing,
the rates of return from investment in PMV1 should exceed those available from other forms
of public regulation or investment. The investiment may aso be required to meet other socid
policy objectives.

Regarding dternative road safety investment options available to government research
undertaken by Monash University Accident Research Centre (MUARC) (1991) and
Bureau of Transport and Communications Economics (BTCE) (1995) have reveded a
range of road safety countermeasures which offer benefit cost ratios over 5.0. Examplesare
reported in Table 2. These projects provide a benchmark againg which PMVI can be

ranked.

TABLE 2- Thecost effectiveness of arange of road safety counter measures
Countermeasure Specific Target Community | Net Present Value (for
BCR specified amounts of
treatment)
Rural roadside hazard Fixed object crashesin rura 18 $4m
management program * areas (for treatment of 350 km)
Urban roadside hazard Crashesinvolving striking a 13 $18m
management (poles) * pole (for treating 150 sites)
Roundabouts * Cross-intersection crashes 75 $30.1m
(for treating 200 sites)
Road duplication / Undivided State highways 5 $m
provision of median on (for nominal capita
rural roads’ program of $1m)
Rural overtaking lanes” | Undivided State highways 5t0 10 $4mto $9m
(for nominal capital
program of $1m)
Rural road sealed Head-on and single vehicle 22 $147m
shoulders® crashes on rural roads (for treatment of 350 km)
Pedestrian facilities™ Crashesinvolving 9 $19.2m
pedestrianson arterial roads (for nominal capital
program of $1m)
Black Spot Program? . provision of medians 134
- traffic signal modification 6.8
- roundabouts 56
- intersection channelisation 49
. new traffic signs 2.6

! MUARC (1991)
> BTCE (1995)

13
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33 Overview of international and Australian arrangementsfor vehicle
inspection

A wide range of ingpection regimes have been indituted internationdly and in Audrdian
States and Territories. Significant differences are apparent in the vehicle age at the time of
commencement of ingpections and the interva between ingpections.

Annud PMVI is now only required in NSW and the Northern Territory, while inspection at
change of ownership isrequired in Victoriaand Queendand. The ACT has replaced annud
PMV1 with a “hybrid” form of ingpection - annud ingpection of vehicles 6 years of age
where change of ownership has occurred.

All jurisdictions require some form of pre-regidration identification and testing for vehicles
which have been unregistered for extended periods of time or where transfer of registration
between jurisdictions is being sought.

Considerable variation is dso gpparent amongst ECE Member States, and amongst the
various States in the USA.  Further information is reported in Table 3.

14
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TABLE3- Overview of PMVI arrangements. Australian and selected over seas

examples.
Jurisdiction Comment
NSW Annual testing of passenger vehicles over four years of age.
VIC Inspection on change of ownership of vehicle.
QLD Inspection on change of ownership of vehicle.
SA No PMVI.
WA No PMVI.
TAS No PMVI.
ACT Annual government testing of vehicles over six years recently abolished.

Inspection now only required for vehicles six years of age or older when change of
ownership has occurred.

NT Annual testing of passenger vehicles over three years of age.

ECEminimum | PMVI commencing at four years, interval two years.

Germany PMVI commencing at three years, interval two years.
UK PMV I commencing at three years, interval annual.
Norway PMV| but application to a 10 percent sample only (Fosser, 1992).

New Zealand PMV1 annually for first six years, then six monthly inspections thereafter.

Japan PMVI commencing at three years, interval two years prior to registration but also
requires evidence of annual maintenance inspections.

United States” | PMVI 21 Statesand DC
Random 19 States
None 10 States

" Of the 11 US States which have repealed PMVI since 1976, seven have adopted random inspection
programs, (Montana also requires PMVI at four year intervals) and four have no form of PMVI or
random inspections.

Marked differences are aso gpparent in the operation of PMV1 programs.

In NSW annua PMVI testing has been privatised, while Northern Territory relies on a
combination of Government testing stations and private garages (in remote locations). The
ACT heas retained one Government owned testing tation. Change of ownership inspections
in Victoria and Queendand are undertaken in private garages.

15
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Authorisation to conduct the mandatory tests may be limited to certification of vehicle
ingpectors (eg., Victorid) or may incdlude this requirement in combination with approvd of
vehicle testing facilities (eg., NSW).

In contragt to the US, where the mgjority of States rely an the use of authorised private
garages and or gpproved vehicle inspectors, the mgority of ECE Member States have
adopted systems of government owned and operated testing facilities. A mgor exception is
the UK. Further informetion is provided in Table 4.
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Administrative arrangements for
selected over seas examples.
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PMVI programs. Augralian and

Jurisdiction

Primary responsibility for conducting
inspections

Comment

NSW

The RTA approves Inspection Stations
(AlS) ie., authorises privae garages and
licenses testers.

6,114 AlSand 12,462 examiners (1987).
The system was reportedly overhauled in
1992/93 by the RTA.

Fees are set by the RTA.

VIC

VicRoads authorises Licensed Vehicle
Testers(LVT).

Around 2,500 LVT (1996). Thetest feeis
not regulated and market rates apply.

The Roadworthiness Certificate is valid
for 30 days.

QLD

Department of  Transport (DOT)
authorises Approved Inspection Stations
(AIS) (private garages).

2,264 AlSand 3,711 examiners (1996). Fee
set by DOT.
Cetificateisvalid for 30 days.

ACT

One Government owned and operated
testing station is used to check vehicles
found from random inspection to be
defective and some other inspections.

The former ACT system was based on
use of two Government owned and
operated testing stations, and authorised
inspection stations (private garages) for
retest of failed vehicles.

NT

Government owned and operated testing
stations.

Some use is made of authorised private
garagesin isolated areas.

16 of the 19 Member States with PMVI
use government owned and operated
testing stations.

Three Member States use authorised
private garages.

UK

Uses Authorised Examiners (AEs) and
Nominated Testers (NTs) (ie, use of
private garages and inspectors).

The UK system includes some 18,000
AEsand 55,000 NTs. (MOT, 1993)

Norway

PMVI on around 10 percent of the
population of passenger vehicles and
vans conducted by Department of Motor
Vehicles (Fosser, 1992).

Roadside inspection is conducted on
around 18 percent of the fleet (Fosser,
1992).

New Zealand

Japan

Predominantly government authorised

private garages.

Ministry of Transport authorise repairers
who have the required automated
equipment, plus government owned and
operated testing stations.

Around 30 percent of vehicles were
tested in government owned and
operated testing stations. (White, 1988)

Around 20,.000 authorised repairers, 91
government test stations (1995).

United States

19 of the 21 States (including DC) use
authorised  private  qgarages and

Nine States have government owned but
contractor operated emission testing

17
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| inspectors. | facilities.
4. PMVI AND VEHICLE DEFECTS
4.1 Assumptionsunderlying PM VI

The efficacy of PMVI programs is frequently accepted a face vaue and the assumptions
and logic which underpin PMVI are rarely recognised and subjected to scrutiny.

The hypothess that PMVI leads to a reduction in crashes involves two propostions, ie,
firdly tha PMVI leads to a reduction motor vehicle defects; and secondly that the
consequent reduction in motor vehicle defects results in fewer road crashes.

The first proposition that PMVI leads to a reduction in motor vehicle defects is based on a
range of beliefs and implies a sequence of causd rdlaionships. These include that:

motor vehicles commonly contain defects which render them unsafe;

vehicle defectsincrease with the age of the vehicle;

vehicle defects are amenable to identification;

vehicle defects can be identified with certainty and consstency through inspection
arrangements;

the nature of inspections and the interval between ingpections have been st to
provide confidence that vehicle defects will not occur between inspections.

These factors are discussed in this Chapter.

The second proposition that the consequent reduction in motor vehicle defects arising from
PMVI leadsto areduction in motor vehicle crashesis discussed in Chapter 5.

42 I n-service condition of the Australian motor vehicle fleet

Comprehensve rdigble information on the “in-service” condition of the Austraian motor
vehicle flet is not readily available. A range of datais available from random ingpections,
PMVI programs and surveys but these data sets have serious limitations.

Random road inspection data potentialy provides some useful ingghts into the condition of
passenger vehicles. It is typicaly available from police records, but must be trested with
caution. While much vehicle ingpection activity may be perceived as “random”, the samples
are not uncommonly sdlected on the basis of vehidles exhibiting visud sgns of deterioration
(ie, atargeted sampling). They may dso be derived from other sdif- sdlecting samples, eg.,
speeding vehicles.

In some respects ACT data collected in 1995 and 1996 provides an insght into the in-
service condition of the vehicle fleet. The reported data samples were generdly randomly
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sdected. They arose from inspections undertaken by Licensed Vehicle Ingpectors in two
open public car parks and while accompanying police undertaking RBT ingpections. The
samples were of sgnificant 9ze; some 680 vehicles ingpected in car parks and some 3,600
vehicles ingpected in four separate RBT operations.  Unlike vehicles presented for annud
vehicle ingpection or roadworthiness ingpection, these vehicles could not have been

“prepared” for ingpection.

The data reveded that on average 1.3 percent of vehicles inspected had defects considered
aufficiently serious that the vehicle could not be driven. An average of 11.5 percent of
vehicles were assessed has having defects which required repair within 14 days and an
average of 11 percent of vehicles were issued with “cautionary advice’.

Details of the ingpections are reported in Table 5.

TABLES5- Incidence of vehicle defects- ACT random inspections

Date Type Number of vehicles Defects Caution advice
inspected (A) (B) only

Sept ‘95 R 1462 12% N 13%

Feb ‘95 R 466 12% 1% 13%

Mar ‘95 R 1,006 1% 0% 12%

Apr ‘95 R 630 13% 0% 15%

Jan ‘96 P1 490 9.6% 0% (070

Jan ‘96 P2 190 13% N %%

ACT Department of Urban Services (1996)

(A) Defect to be rectified within 14 days and vehicle to be presented for inspection at Testing Station.
(B) Vehicle not to be driven.

R Roadside inspections undertaken by ACT vehicle inspectors.

P Inspections of vehiclesin car parks (1) Civic (2) Belconnen undertaken by ACT vehicle inspectors.

The testing undertaken in each instance was varied in scope and this part explains the
differences in the incidence of defects identified. Exhaust/noise defects were not identified
during vehicle ingpections undertaken in car parks. It is dso reasonable to expect other
defects including those associated with lights, steering and brakes would be under stated
compared with comprehensive ingpections undertaken a ACT tedting stations.  Foremost
amongst defects were defective tyres (tread less than 1.5mm) ranging between 7 percent
and 14 percent of vehicles ingpected. This assessment is probably a fair reflection of the
extent of tyre defects in the vehicle fleet, as the means of defect identification are the same
whether undertaken in atesting ation or in the field. Further detalls are provided in Table
6.
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TABLE6- Nature of vehicle defects- ACT random inspections

Defect Category
Date Worn Exhaust Unapproved Cracked broken | Head/ Other
tyres defects/ modifications windscreens tail
noise lights

Sept ‘95 10.8% 1.2% 0.6% 18% 1.8% 15%
Feb ‘95 9.4% 1.3% 2.0% 1.3% 1.7% 1.7%
Mar ‘95 7.0% 1.3% 0.4% 1.6% 0.9% 0.8%
Apr ‘95 4% 0.7% 0.9% 24% 1.1% 1.9%
Jan ‘96 9% - - 12% 0.6% -
Jan ‘96 14% - - 3.7% 1.0% 0.5%

ACT Department of Urban Services (1996)

A further source of data on the in-service condition of vehicle tyres is provided by the
NRMA (1993) Tyre Survey involving a random sample of vehicles (701) sdected in
Sydney car parks. The NRMA concluded the results were “disturbing”. “Only 17 percent
of the 3,012 tyres surveyed were of the correct pressure and had no other fault”. NRMA
also reported “ 12 percent (of vehicles) had tyresthat were in apoor overal condition”.

NRMA concluded “the results show little evidence of improvement in the generd attitude
of motoriststo tyre care’ (comparison drawn with 1987 NRMA Tyre Survey). It should be
noted that the NRMA applied standards generdly higher than required by law, eg., 3mm

tread depth and + 10 percent in recommended tyre pressure. Spare tyres in over 200

vehicles were dso included in the sample. NRMA reported that the mgjor cause of uneven

tyre wear was poor whed aignment.

Under inflation of tyres by more than 50 kpa (ie., around 30 percent of the manufacturers
recommended tyre pressure) was reported in 9 percent of tyres. From a road safety
viewpoint this observation is sgnificant. Huctuations in tyre pressures can occur in a
relaively short period of time and hence are not readily amenable to identification through
annual or two yearly PMVI.

Tread depth of 3mm or less was reported on 19 percent of tyres. Again tyre wear may
occur over a relatively short period of time with high vehicle use and PMVI is unlikely to be
highly effective in identifying the problem in atimely manner.

These findings were observed in a jurisdiction which has compulsory annual motor vehicle
ingpection reinforcing the point that PMVI is not effective in identifying some important
vehicle defects.

Limited datais dso available from annua PMVI programs. Although dated published ACT
(1973) data for government testing stations 1968/69 to 1970/71 reveded a failure rate
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between 23.9 percent and 26.4 percent. Between 5.3 percent and 5.8 percent of vehicles
were faled due to tyre defects - around haf the levd reported above. The failure rate at
inspection due to brake defects was between 9.0 percent and 9.8 percent. Steering and
suspension defects were the Sngle largest cause of fallure at ingpection in the range of 10.2
percent to 17.1 percent. It should be noted that the failure rate at inspection due to defects
in steering and suspension declined some 40 percent over the three years reported. In the
early 1980s the rate had declined even further. Further details are reported in Table 7.

TABLE7- Themain safety related defects detected in inspection in ACT

1968-71
1968/69 1969/70 1970/71

Vehicles Inspected 72,204 80,791 85,506
Vehicles Rejected 19,054 18,933 20,405
Percentage Rejected 264 234 238
Reasons for Rejection (percentage)

Brakesincl. hand brake 2.2% 9.0% 9.8%

Headlamps 5.8% 6.0% 6.9%

Tyres 17.1% 58% 5.3%

Steering or Suspension 13.6% 1.7% 10.2%

Other faults * 12.3% 14.3%

ACT (1973) Department of Capital Territory
* |ncludes parking lights, stop lights, signal lights, rust and sub-frame cracking, exhaust, leaks, etc.

More recent data on the vehicle falure rate in the NSW ingpection system has been
published by the RTA (1996). The average failure rate a Authorised Inspection Stations
(AIS) in 1995 was 19.9 percent for registered vehicles (first ingpection) and 29.1 percent
for unregistered vehicles (first ingpection).  Informeation was not available on the incidence of
defects. There is no basis for determining whether these failure rates are indicative of the
overdl condition of the vehicleflest.

As mentioned previoudy motorists responses to PMVI programs are unknown, in
particular the percentage of vehicles “prepared” for inspection, and those vehicles where
servicing/maintenance would normally have been undertaken but has been deferred pending
annud testing. Anecdota information suggests it is not uncommon for NSW AlSto advise
motorists of defects, obtain approva to repairs and subsequently record a “pass’ of
ingpection.  Other factors associated with ingpection standards and procedures may aso
directly affect “passrates’. These are discussed later in this Chapter.

Satigicd information on vehicle defects at time of ingpection is provided by the Swedish
Motor Vehicle Ingpection Company (A. B. Svensk Bilprovning 1992). Of the 3.3 million
vehicles aged two years and over inspected in 1991, 46 percent did not have a defect while
31 percent were observed to have minor defects and were “passed”. Of the quarter of
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vehicles which faled ingpection only 2 percent were “prohibited from traffic’, ie, only 0.5
percent of the totd vehicle population ingpected were in such poor condition as to be
prohibited from road use.

Of reported defects, the most commonly observed were parking brake (11.2 percent),
headlamps (7.9 percent), brakes, (rear 8.1 percent, front 7.6 percent). Exhaust defects
accounted for 5.3 percent while tyre defects accounted for only 4.8 percent. A. B. Svensk
Bilprovning dso reported increased incidence of vehicle defects with age. For vehicles
which were failed, the failure rate was 5 percent for two year old vehicles increasing to 40
percent for 14 year old ones. For vehicles “passed” a ingpection but with observed
defects, 16 percent of two year old vehicles had at least one defect increasing to 77 percent
for 14 year old vehicles, ie. theincidence of defects increased with age.

The Swedish data is broadly consstent with aggregate NSW annud ingpection data. It is
not however necessaxily directly gpplicable to Austrdia due to differences in the composition
of the vehide flegt, operating conditions, vehicle utilisation and possbly other factors
identified earlier.

The VACC 1994 Roadworthiness of Vehicles Survey provides a perspective on the
condition of vehicles a the time of potentia change of ownership. The datawas drawn from
arandomly selected sample from some 5000 Roadworthiness Certificates (RWC) obtained
from VicRoads archiva records. The survey reveded an extra-ordinary average failure rate
of around 79 percent (Table 8).

This deta is of particular interet as it is S0 markedly different from the ACT, NSW and
Swedish data reported above. The survey revedled an increase in the percentage of
vehicles recording a defect with age - 60 percent at four years of age increasing to around
85 percent for vehicles over 10 years of age. It dso reveded an increased number of
average faults with age - 2.5 per vehicle for those four years old increasing to 5.7 per
vehicle for those over 10 years old.

The most common reported defect in the VACC Survey was brakes (40 percent of

vehicles), followed by turn signds (39.1 percent of vehicles) and tyreswheds (30.1 percent
of vehicles). Theincidence of defect typeisreported in Table 9.
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TABLE 8- Vehicle Defect Data - VACC Roadworthiness Survey June 1994

Defective vehicles by vehicleage

Pre1984 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Total
Vehicles tested 2,868 338 m 324 284 299 280 143 56 17 6 5,026
(57%) (6.7%) (8.2%) (6.5%) (5.7%) (5.0%) (5.6%) (2.9%) (1.1%) (0.3%) (0.1%) (100%)
Vehicles with no
faults 16.8% 195% 202% 21.6% 23.6% 21.1% 32.1% 40.6% 57.2% 530% 16.7% 20.3%
Average faults per
vehicle 57 4.2 40 35 35 3.2 30 25 2.6 2.8 40 48
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TABLE9- Incidence of vehicle faults - VACC Roadwor thiness Survey

June 1994
Percentage of vehicles exhibiting the

Defect faults

Brakes 400
Turnsignals 39.1
Wheelsand tyres 30.1
Windscreen wipers 289
Windscreen 244
Fuel/ail leaks (est.) 250
Suspension 227
Exhaust 204
Headlamps 19.3
Steering 128

Brief comment on the incidence and nature of identified defectsis presented in Table 10.
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TABLE 10- Incidence and nature of vehicle defects.
VACC Roadworthiness Survey June 1994

Description of defect Number of observations Commentson the primar y
causes of failure at inspection

Brakes 3207 Inadequate linings/pads on
drums/discs accounted for 1,030
observations

Turn Signals 2676 Defective operation accounted
for 1,577 observations

Windscreen Wipers 1,893 Defective operation accounted

for 989 observations, condition
accounted for 904 observations

Wheels/tyres 1,726 Defectivetyres accounted for
1,354 0bservations

Suspension 1519

Windscreen 1,505 M aterial/defective condition
accounted for 1,175
observations

Headlamps 1204 Defective operation accounted
for 464 observations, incorrect
aiming for 426 observations

Fuel and oil leaks 1,204

Exhaust 1,027

Steering 772

The quedtion raised is why was the defect rate so much higher in Victoria than reported in
ACT or NSW? Answers are to be found from an analysis of the survey population, the
purpose of the ingpection and ingpection standards.

While the sample was drawn a random the vehicle population was heavily biased being
derived only from second hend vehicles intended for sale. Being derived from inspections
undertaken at the time of potentia change of ownership, the VACC sample contains a
sndler proportion of younger vehicles than the Audrdian passenger vehicle fledt.
Comparison of data in Table 8, with that in Table 11 illustrates the point. Vehicles under
five years of age conditute some 4.4 percent of the VACC sample compared with 20
percent of the nationd fledt.
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When questioned VicRoads daff stated that they believed that the data from the 1994
VACC Roadworthiness of Vehicle Survey was not representative of the condition of the
passenger vehicle fleet in Victoriaw They suggest that some motorists may defer routine
maintenance prior to the sde of a vehicle and may use the Roadworthiness system as an
assessment of the minimum repair work necessary to sdll the vehicle.  In these circumstances
the data would overstate the extent of defects.

VicRoads dso advised that Roadworthiness Certificates were required to meet consumer
protection objectives.  Reflecting these objectives, VicRoads inspection guiddines
incorporate a preventative maintenance perspective rather than requiring a grictly limited
“pass or fal” on the time of ingpection. Victorian Roadworthiness Certificates have a
currency of 30 days.

VicRoads indicated that it regarded the Roadworthiness ingpection arrangements as both
comprehensive and rigorous. They acknowledge that defects identified at the time of
ingpection may include items which were “adequate’ a that time but which may be
considered by a licensed mechanic as likely to deteriorate and develop into defects with
safety implications within the 30 days currency of the Certificate. They advised thet in the
event a vehicle defect were to emerge (after the purchase of a vehicle) which could
reasonably have been expected to have been recorded in a Roadworthiness Certificate,
there was potentid for litigation. This, together with the prospect of generating repair work,
provides gtrong incentives for the exercise of “conservative’ judgments by licensed
mechanics.

Differences of approach to ingpection are aso apparent between some PMVI programs and
Roadworthiness Certificate inspections. Roadworthiness testing in Victoria and Queendand
is undertaken in authorised private garages and provides for the disassembly of
componentry (eg., brakes). While on-road testing may be undertaken, the assessments
differ from those previoudy conducted in ACT testing stations where dynamic testing of
brakes was undertaken. Thus inspection inevitably involves extensve exercise of judgment.
Further discussion of the issue of ingpection standards is presented later in this Chapter.

The question iswhat may be usefully drawn from these deta sets.
Firstly, with the exception of the ACT random inspection data and NRMA Tyre
Survey, none of the data sets can reasonably be claimed to be representative of the in-

service condition of the vehicle fleet.

Secondly, both the ACT random inspection data and NRMA survey are limited in the
scope of the vehicle defects examined.

If nationally representative the ACT random inspection data suggests that a minimum

of perhaps 1.3 percent of the vehicle fleet contains serious mechanical defects. (These
vehi cles when inspected were not permitted to be driven.)
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While the failure rates at annual inspection in NSW and the ACT are broadly
consistent, and consistent with Swedish data they cannot be taken as representative of
the overall in-service condition of the vehicle fleet. Neither can the extensive failure
rates evidenced in the VACC study.

In relation to particular defects, the ACT random inspection data and the NRMA
survey provide a reasonable basis for concluding that a minimum of 10 percent of the
vehicle fleet has tyre defects. The NRMA survey also indicates serious under inflation
of tyres may be evident in around 9 percent of the fleet. These statistics are not
necessarily cumulative, simply because they may represent similar groups of drivers
ie., persons who do not maintain their tyres.

Without knowledge of the response of vehicle owners to annual PMVI programs it is
not possible to accurately assess the proportion of the fleet with other particular
defects eg., brakes, steering and suspension, lights.

4.3 The age of the Australian motor vehicle fleet

Ageing of the Audrdian motor vehicle flegt is of concern to some obsarvers. The Bulletin
(1996 Grennan) reported, “Audrdids car fleet is dangeroudy old ... the oldest in the
developed world, and the problem is getting worse”.

Audrdias car fleet is ageing. The median age of the Audrdian passenger vehicle fleet in
1994 was around 10 years, and the light commercid fleet was around 11 years. Twenty
years earlier only around 25 percent of vehicleswere over 10 years of age.

This phenomenon is not unique to Audtrdia. A. B. Svensk Bilprovning (1992) reported that
around 33 percent of the Swedish passenger fleet was over 10 years of age compared with
only 24 percent in 1981.

The size of the aged component of the Audrdian motor vehide fleet has dso grown
considerably over the past 20 years. Asindicated in Table 11 around 4.5 million passenger
vehicles and 830,000 light commercia vehicles were over 10 years of age. Twenty years
earlier there were only around 1.4 million passenger vehicles over 10 years of age.

Vaughan (1992) indicated ageing of the motor vehicle flegt has a twofold effect; “physica
deterioration” and the absence of safety features of more modern vehicles which would have
otherwise displaced aged vehicles (ie., lossin potentia safety benefits).

However older vehicles need not necessarily be unsafe if properly maintained. Aged

“collectors’ cars which are to be seen in some car club competitions provide ample
evidence of old vehidesin excdlent mechanica condition.
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Vaughan in an andysis of fatalities in NSW between 1977 and 1991 aso observed that the
number of fatdities in vehicles up to 12 years of age had decreased over the period while
fatdities in vehicles 13 years and older had incressed. At first glance the observation
gppears to support the contention that old vehicles are less safe.

Setigtica association between older vehicles and high fatdity rates has been used by the
VACC and the FCAI to support the proposition that older vehicles should be scrapped by
government fiat. However, a statistical association between older cars, and fatal and
serious crashes does not necessarily imply a cause and effect - ie, older vehicles lead
directly to fatalities. It may well be that older cars are morelikely to be driven by
younger drivers who may take greater risks MUARC (1993) research lends support to
this contention.

TABLE 11- Registered Motor Vehiclesby Year of Manufacture

Year of Passenger Vehicles Light Commercial Vehicles
Manufacture
No. | Percentage Average No. [ Percentage Average

for the for the

period period
t0 1930 3,305 0.0 0.0 41 0.0 0.0
193158 21,620 0.4 0.0 6,795 04 0.0
1959-70 317,642 35 0.3 62,123 39 0.3
1971-74 516,964 5.7 14 112061 7.1 18
197578 1,049,064 11.6 29 213,069 135 34
197982 1,627,391 18.0 45 289564 18.3 4.6
1983-86 1,873,062 20.7 5.2 319,728 20.1 5.0
1987-88 792,865 8.8 44 110,784 7.0 35
1939 500,036 5.5 55 83,882 5.3 5.3
1990 498,336 5.5 55 78817 5.0 5.0
1991 415557 4.6 46 63,301 4.0 4.0
1992 433,607 4.8 438 72512 4.6 4.6
1993 455911 5.0 5.0 75,037 4.7 4.7
1994 502,011 5.6 5.6 86,538 55 55
Not stated 31,126 0.3 0.3 9466 0.6 0.6
Total 9,038,491 100 1,584,118 100

6th Edition Black and White Data Book FCAI

4.4 Vehicleinspection standards and identification of vehicle defects

Vehicle inspection standards have been a focus of controversy. The issues are basic; what
condtitutes a “ safety related defect” that should be included for ingpection, and what testing
procedures and standards should be adopted.

McMinn (1974) observed “the inspection process paid insufficient attention to the critica
safety items and included too many other items’. (Anecdotd information suggests this
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observation may continue to be pertinent.) Fifteen years later NHTSA (1989) observed
considerable variation in inspection standards between US States. Ease of ingpection
gppeared to be a primary criterion, with all PMVI States inspecting tread wear, headlamps,
horn and wipers. Significant variation was evident in the gpproach to inspection of items
such as steering and brakes. The NHTSA summary of vehicle ingpection standards is
reproduced at Table 12.

TABLE 12- Summary of itemsincluded in US State Motor Vehicle Ingpection
Programs (NHT SA 1989)

Vehicle Systems and Equipment Items Number of States Percentage of States

Ingpected Ingpecting  Equipment  Inspecting Equipment
Items Items
Brakes
Brake Failure Indicator 6 27
Pedal Pressure 13 59
Pedal Reserve 18 82
Linings 9 41
Fluid 18 82
Road or Platform Test 17 77
Parking Brake 19 86
Tyres
Tread wear and Damage 2 100
Mix of size and type on same axle 9 41
Whesels (Rims, Nuts, Discs, Hub Caps) 15 68
Steering Suspension
Ball Joint 12 54
Springs 14 64
Shock Absorbers 14 64
Free-play 2 95
Linkage 14 64
Alignment 5 23
Fuel (Lines, Tank Cap) 1 50
Exhaust (Muffler, Exhaust and Tail Pipe) 2 95
Lighting and Signals
Headlamps 2 100
BeamAim 17 77
Beam Indicator 15 68
Stop Lamps 2 100
Tail Lamps 2 100
Turn Signals 100
License Plate Lamps 14 64
Reflectors 14 64
Horn 100
Vishility
Windshields 2 91
Side and Rear Windows 2 91
Mirrors 16 73
Defroster/Defogger 4 18
Wipers 2 100
Washer 4 18

Body Components
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Doors 13 59
Floor Pan 12 54
Seats 10 45
Hood Latch 13 59
Seat Bdts 13 59
Head Restraints 0 0
Bumpers 12 54
Fenders 12 54

In contrast to the variation in US ingpection standards, the ECE have sought to harmonise
testing standards among member States.

Differences in ingpection standards and approach are evident in Austraian jurisdictions and
meke inter-jurisdictiona comparisons difficult. The differing inspection sandards are in part
a reflection of tegting facilities eg., dynamic brake testing available in government testing
dations compared with “whed pull” procedures in private garages. Brakes may meet
performance requirements of dynamic testing but whed pull inspection if undertaken may
show some minor weeping of brake fluid. This raises the quettion - if the brake
performance meets the dynamic testing requirements on the day should the vehicle be falled
for defective brakes. The decison will depend on the purpose of the test, ingpection
guiddines and ther interpretation.

Smilarly does minor seepage of fluid from the power steering fluid reservor conditute a
defect? The answer is“may be’ - it depends on the rate of fluid loss and whether the driver
monitors levels in the fluid reservoir. Without this information an ingpector is unable to make
a sound judgement. In these circumstances recourse is made to administrative guiddines
and persond judgement.

Differences in standards are dso illustrated by the gpproaches adopted by jurisdictions in
relation to “oil leaks’ and lights. While mogt jurisdictions include ail lesks as an ingpection
item differing standards have been adopted regarding what congtitutes an oil lesk.? In one
Audrdian jurisdiction it is not an offence to drive a vehicle with defective headlights during
day light hours.

The difference in expert opinion on what congtitutes an appropriate ingpection standard is
adso illustrated in relation to tyre wear. As reported previoudy NRMA (1993) adopted a
minimum 3mm tread depth standard while the legd standard in Audrdian jurisdictions
dlows for lower tread levels. The NRMA postion serves to illugtrate the point that
whatever standards for component deterioration are set, they involve a judgement as to
whet is desrable in terms of minimum “safety margins’ in a range of driving, westher and
road conditions.

The standards adopted in jurisdictions aso reflect the purpose of the test - either to warrant
that the mechanica condition of the vehicle ingpected was acceptable a the time of

> NRTC (1995) has proposed a uniform standard.
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ingpection (annud ingpection) or that the vehicle was “roadworthy” for the duration of the
roadworthy certificate (eg., 30 daysin Victoria).

The application of vehicle ingpection standards dso frequently requires interpretation by a
vehicleingpector. While some vehicle componentry may have falure characterigtics of a“go
or no go” nature (eg., lights) other componentry with sgnificant safety implications inevitably
involves a period of deterioration or may involve intermittent falure.  While “go/no go”
componentry is readily amenable to decisonrmaking, other componentry undergoing
deterioration (eg., tyres, brakes, suspension) require judgements to be made. The results
from dynamic testing may dso differ from judgements made from datic testing.

It is ds0 often difficult to identify some defects where vehicles have been “prepared” for
ingpection and evidence removed - eg., it is not uncommon for an engine bay to be cleaned
prior to ingpection to remove excess oil. Anecdotd information of tyres and rims which
have been borrowed to pass ingpection aound in folklore.

Based on overseas research, and assessment of Australian vehicle inspection
programs there appears to be considerable variation in the standards adopted and in
the interpretation of those standards.

4.5 Reliability of PM VI

A further issue is how redidic is it to expect that vehicle defects will be identified at
ingpection?

Although now dated, the US McDonald and Romberg Study (1977) provides some
indghts. From an in-depth examination of 671 vehiclesinvolved in 420 crashes they judged
that around one-quarter of 1600 observed defects were defective at the time of PMVI.
In relation to the 131 defects identified as definitely, probably or possibly causing the
crash or increasing its severity, only 16 were judged to have been present at the time
of inspection. ie,, 115 developed after ingpection.

This study suggests it is unrealistic to expect a major proportion of crash related
defects to be apparent at the time of inspection. Furthermore it suggests that PMVI is
not necessarily reliable in identifying defects which were apparent at the time of
inspection and had caused or contributed to crashes.

Information is not publicly available on the rdiability of Audraian motor vehicle ingpection
systems. None of the motor vehicle ingpection schemes operated in Audtrdian jurisdictions
have adopted Qudity Assurance Systems. Furthermore systems auditing is limited. The
NRMA (1991) expressed concerns over the low level of audits undertaken of AIS in
NSW. Discusson with RTA saff suggest that the leve of auditing remains comparaively
low. VicRoads g&ff have indicated that it rdies on “system abusg’ being identified through
the investigation of consumer complaints.
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Ingpection systems which utilise centralised testing sations such as in the Northern Territory
and previoudy in the ACT offer the prospect of greeter levels of consstency and reliability
than decentraised systems using private garages (eg., NSW, Vic, Qld.). However, even in
centralised government owned and operated ingpection systems inconsistencies occur dueto
the human eement and aso to the inconsstent gpplication of standards, eg., despite advice
from FORS in 1984 that cracking of the floor pan of VB-VH Commodores at front sedl
mounts was not a safety defect, the ACT Motor Vehicle Registry intermittently required
owners to undertake costly and unnecessary repairs.  Similarly, arbitrary standards have
been gpplied in rlaion to the vexed issue of “oil lesks’'.

Concerns have been expressed over the use of authorised private garages for vehicle
inspecion. NRMA (1991) concluded “The NSW AIS Scheme is poor vaue for money
and is much less effective than other sysems in detecting defects in vehicles’. They
concluded the problems with the NSW AIS Scheme included “conflict of interest by
participants’, a low level of ingpection expertise, “lack of specidised equipment necessary
for high qudity ingpections’, alow level of audits of AlS Scheme, alow leve of pendties for
poor ingpection, and thet it “inherently lacks qudity control”. The NRMA recognised that
for the AIS Scheme to be improved, fees would need to rise, and that it “would amost
certanly result in the costs exceeding benefits’.

Choice (1994) quoted the Genera Manager of Vehicle Regidration for the NSW RTA as
indicating that the new Safety Check systemn “was based more on performance testing than
examining components’, had sought to remove “nit-picking rules’ and “redefined” rulesto
make them less open to “interpretation from garage to garage’. RTA has confirmed that a
re-accreditation of ingpectors has been undertaken and auditing tightened up. While some
initistives have been undertaken to improve AIS systems (eg., NSW Safety Check),
anecdotd information suggests the system remains fundamentaly flawed.

Some further ingghts are provided by Choice from limited case studies of vehicles submitted
for ingpection in the ACT, NSW and Victoria. It reported anecdota information which
demondtrated differences in testing outcomes between Audrdian jurisdictions. An ACT
registered Commodore had been presented for a Victorian Roadworthiness Certificate to
endble regidration. It was faled at test with extensive faults identified and an estimated
repair cost of $1,500. The vehicle was examined by ACT tedters, finding the only defect
being an “oil lesk”.

Choice (1984, 1989) tested the performance of selected NSW motor dedlersin relation to
car sarvicing. In the tests vehicles with introduced safety defects were provided to a range
of sarvice centres including franchise deders for the make of vehicle, franchise dedlers for
another make of vehicle, representatives of achain of car servicing specidists, a department
store servicing vehicles, and a service ation. A third of service providersin the 1984 study
were NRMA accredited, and al but one were members of the Motor Trades Association
(MTA). Both trids included service providers who were AIS. In 1989 Choice reported
that the average proportion of service items completed by a service centre was only 56
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percent. “Poor results were recorded for three of what we regard as safety related matters,
ingpection and adjustment of the rear brakes (42%), the parking brake (50%), and
replacement of a burnt out stop light (50%)”. “This confirms the results of our 1984 trid”.

The problem of lack of rdiability of ingpection systems is not unique to Audrdia. A wide
range of oversess studies has confirmed problems with reliability of ingpection systems.

Wolfe and O’ Day (1985) concluded from areview of 41 States that “PMV| programs are
not as reliable in detecting degraded safety components and forcing their repair as was
envisoned by PMVI proponents’.

WHICH? the UK Independent Consumer Guide (1993) reveded mgjor discrepancies in
testing outcomes for a vehicle submitted for testing to 36 garages approved for annud MOT
inspection. Of the 36 garages 15 reportedly failed items which were acceptable and other
garages overlooked critical safety items.

The New Zedand Consumer (1990) concluded that the roadworthiness scheme was
“nothing short of a national scandal”. A nationd survey conducted by the Association
reveded “an entirdy hit and miss (testing) service’ provided by authorised New Zedand

garages.

Based on overseas research and Australian experience, the reliability of motor vehicle
inspection programs must be seriously questioned.

4.6 PMVI and theincidence of vehicle defects

The mgority of the research into the relationship between PMVI and vehicle defects
comprises comparative studies across jurisdictions and is methodologicdly flaved. The
research rdies frequently on sdf-sdecting samples, or sampling of vehicles presented for
mandatory ingpection, and frequently does not recognise differing ingpection arrangements,
technica standards and interpretation, adminigirative effort nor the extent of random
ingpection.

The conclusons drawn from these studies are mixed, athough the mgority support the
contention that PM VI is associated with improved mechanica condition of vehicles.

Other conclusions drawn from these sudies include that the establishment of suitable
technica standards, appropriate staff training and consstency of administration are likely to
be centra to outcomes, and furthermore that the frequency of inspection aso has a potentia

sgnificant bearing on outcomes.

Despite shortcomings in the mgority of research there is a generd recognition that PMVI
resultsin an improvement in the average mechanica condition of the motor vehicle flest.

33



Keatsdale Pty Ltd COST EFFECTIVENESS OF PMVI
ACN. 050242156

NHTSA (1989)  “PMVI was effective in limiting the number of poorly
maintained vehicles on highways.”

GAO (1990) “ Accepts NHTSA conclusion that PMVI reduces the number of
poorly maintained vehicles on the highways.”

Fosser (1992) “ The technical condition of inspected vehicles improved
compared with those not inspected.”

An overview of sdected studies and conclusions is presented in Table 13.
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TABLE 13- Overseas research into PMVI and reduction in the level of vehicle

defects

Source

Comment

McCutcheon & Sherman, US 1968

This research compared defect rates in vehicles
presented for inspection in selected US PMVI
States with results of Police inspection in non-
PMVI States. It concluded PMVI led to better
maintained vehicles. A relationship between
frequency of inspection and defects is apparent.
However sampling based on vehicles presenting
for inspection is fundamentally flawed and hence
conclusions cannot be regarded as definitive.

Ultra System,
Us1971

uUSs 1973

This research involved some 2,500 vehicles and
efforts were made to obtain representative
samples. It concluded PMVI reduced the rate of
vehicle defects. The research was based on
comparison of a random selection of vehicles
inspected at diagnostic centres in selected non-
PMVI States, with those at inspection stations in
Washington DC. Some problems with consistency
of inspection datawere reported.

This research compared vehicle conditionin PMVI
and non-PMVI States and involved some 3,500
vehicles.  Greater emphasis was placed on
objective criteria to improve consistency across
diagnostic centres. It generally supported the
conclusion of 1971 study, but there were some
“anomalies’ demonstrating substantial differences
in effectivenessin PMV|1 States.

Both studies were NHTSA sponsored. They
involved “self-selecting” samples and vehicles
presented for registration inspections. Hence the
sampling methodology was flawed and the
conclusions must be regarded as dubious.

McMinn, US 1974

This research was based on a random inspection
of 20,000 vehicles. It observed increases in
vehicle defect rate from 23 percent one month after
inspection to 35 percent four months after
mandatory inspection.
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COST EFFECTIVENESS OF PMVI

Source

Comment

Innes & Eder, US 1977

This research involved a large sample - some
66,000 vehicles. Failureratesin PMVI States were
generally lower than in non-PMV 1 States, although
there were exceptions. The conclusions cannot be
regarded as definitive as the population included a
self-selecting sample and vehicles presented for

registration related inspections.

Bentley & Heydt, US 1977

This NHTSA sponsored research confirmed
McMilan US (1974) observations. The vehicle
defect rate rose from 23 percent one month after
inspection to 39 percent at 12 months. The
methodology involved in part a self-selecting
sample and hence the conclusions could not be
regarded as definitive.

McDonald & Romberg, US 1977

This research was based on an in-depth analysis
of 671 vehiclesinvolved in 420 crashes. A quarter
of 1600 observed defects were assessed as
existing a the time of PMVI. Only 16 of 131
defects judged as definitely, probably or possibly
causing or increasing the severity of crashes were
present at the time of PMVI.

Milne, US 1978

This NHTSA sponsored research involved some
900 vehicles. No significant differences in defect
rates were apparent between States with PMV1 in
the form of semi-annual, annual, or on change of
ownership. The survey was potentially flawed as
it involved a self-selecting sample. Thereport also
revealed the consistency of inspection was a
major issue.

Eder etd, US1978

This study relied on vehicles presented for
inspection at authorised stations (it did not
comment on the issue of “prepared” vehicles).
Defect rates in PMVI States were consistently
lower than in States relying on random
inspections.

Eder, US 1980

Thisresearch involved a before and after study in
a US State which discontinued PMVI. It
concluded discontinuance of PMV1 contributed to
poorer vehicle condition (brakes (+4.3%), steering
(+7.1%), suspension (+6.1%)). The research was
potentially flawed as it involved a self-selecting
sample.
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TABLE 13 (continued)

Source Comment

Flora, Copp & Tholen, US 1980 This research involved a statistical least square
regression analysis based on a random field
survey in Michigan. It concluded failure rates for
particular components, eg., brakes, tyres, exhaust
were a function of age, and also the rate of
vehiclesfailing inspection increased with age.

White, NZ 1988 This research involved analysis of over 20,000
inspection records for vehicles presenting for six
monthly PMVI in New Zealand. It observed that
failure rate peaked for vehicles 15 years of age and
predicted that the recheck rate for five year old
vehicles would increase from 33.4% to 41.2% in
the event the inspection interval was increased
from six months to one year. However sampling
based on vehicles presenting for inspection is
fundamentally flawed and hence conclusions
cannot be regarded as definitive.

Fosser, Norway 1992 This research was based on a controlled
experiment over four years on 224,000 vehicles
aged six to 12 years in Norway. For vehicles
subjected to annual inspection the rate of defects
per vehicle was lowered, but no difference in
defect rate was observed for vehicles inspected
every three years compared with the control group
of vehicles which were not inspected.

4.7 Motor vehicle inspection - an ephemeral effect?

By its very nature motor vehicle ingpection can only offer the prospect that a vehicle isin
adequate mechanicd condition a the time of ingpection. Smilaly roadworthiness
certificates issued a change of ownership ae only intended to warrant mechanica
condition for the period of the certificate (eg. 30 daysin Victoria).

Tyres for example which met minimum standards of tread depth on the day of ingpection
may wear below minimum standards shortly afterwards but may continue to be used until the
time of the next ingpection. Similarly brakes which met testing requirements on the day may
have limited thickness of brake lining and may become faulty shortly after ingpection.
Agang this background it is not surprising that research suggests annud PMVI does not
have an enduring effect.

This position is supported by a range of now dated US studies. The largest and perhaps
most methodologicaly sound early US study was undertaken by McMinn (1974) who
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observed from a randomly selected sample of 20,000 vehicles in New Jersey afailure rate
of 23 percent in the first month after inspection, rising to 35 percent at four months and 39
percent one year after inspection.

Based on an andysis of New Zedland crash involvement data and vehicle age and time since
ingpection, White (1986) concluded that PMVI1 had an immediate impact on the mechanica
condition of vehicles which faded over ensuing months. It should be noted that the
ingpection interva was six months for vehicles over six years of age.

White (1988) concluded from a census of New Zeadland inspection records that vehicle age
and distance driven between inspections was associated with failure rates at ingpection. This
conclusion could not be regarded as definitive as the study methodology was based on the
results of an ingpection process which did not recognise whether repairs were undertaken
during theinterval between ingpections.

Fosser (1992) concluded that improvement in vehicle condition arising from PMVI was not
enduring. He observed that after a year there was “only a amdl difference between a car
which has been ingpected and one which has not been inspected”.

It is difficult to form a judgement on whether the more rigorous and exacting standards
agoplied in relation to some change of ownership inspections compared with annud
ingpections are of greater significance and of grester enduring consequence. What can be
said however is that on average the term between ingpection is longer than for PMVI
programs. RTA (1994) data on length of ownership by vehicle age suggests that for
vehicles aged between three and ten years the average period of ownership isaround three
years, reducing to around two and a haf years for vehicles between eeven and twenty years
of age.

Based on international research, it is unrealistic to expect motor vehicle inspection
programs to have an enduring effect. Benefits have been demonstrated to diminish
significantly within six months, and are unlikely to be apparent after one year.

From an effectiveness viewpoint the question which is often overlooked but must be

addressed is, if PMVI reduces vehicle defects, how effectiveisit in reducing the number and
types of defects which contribute to crashes. This question is addressed in Chapter 6.
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THE ROLE OF VEHICLE DEFECTSIN CRASHES

51 I ntroduction

Causes of crashes can be related to the interaction of arange of factors including the driver,
the road/traffic environment and the vehicle (including vehicle defects).

The grestest contributors to crashes have been demonstrated to be related to the driver and
road/traffic environment, with the contribution of vehicle difects being of lower order of
magnitude. Nevertheless the contribution of vehicle defects to crashes continues to be a
controversid issue.

Asander (1992) expressed the widdly held view that “there is no Smple method to clarify
the exact mechanism of accidents and establish their red cause ... there is nearly dways a
multitude of interacting factors, of which no single factor can be given more importance than
others ...” The interaction of causa factors isillustrated in the andyss of FORS Fata Hle
data for 1992 presented later in this report (Table 27).

Many studies have relied upon police data and concern has been expressed both overseas
and locdly over the accuracy of police reporting.  Further discussion of these issues is
presented below.

52 Overseas research

Factors affecting the driver, the road/traffic environment and the crashworthiness including
mechanical condition of vehicle fleets are known to vary, sometimes markedly between
countries and hence it is not surprisng that overseas research has produced differing
estimates of the association between vehicle defects and fatal crashes.

A wide range of research into crashes associated with vehicle defects was reported by
Rompe and Seul (1985) and an overview is reproduced for the period 1960 to 1982 in
Table 14. In summary they concluded

“probably between 3 percent and 5 percent of all accidents are caused
primarily by vehicle defects, which are also one of the contributing factors to
or aggravate, a further 7 percent to 18 percent of all accidents.”

Estimates of the contribution of vehicle defects to crashes based on police crash reporting
have generdly been lower than estimates prepared from in-depth investigations.

These edimates are not automaticdly transferable to Audrdia in the 1990s because of
differences in the factors affecting driver behaviour, the road/traffic environment and the
crashworthiness of the Austrdian motor vehicle fleet.
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TABLE 14 - Acddentscausad by vehidedefets ECE commissoned Report 1985

Surwey Number of Per centage of accidents caused by vehicle defects
accidents Poalice or In-depth Investigations
investigated | comparable Probablecause | Probable

reports contributory
factor

Rhineland TIA 1960 1,000 4.8 193

Rhineland TIA 1982 2,326 15-87*

Federal Statistical Office 1972- 331,000 2012

1982

Motor Traffic Insurer’s Ass. 63,084 2418

1973-1977

Central Statistics Office Ireland 36,013 4.05.8

1962-1967

British Army Op. Research Unit 7.8

1946

Road Research Laboratory 15.0

Birmingham Urban Accident 250 4.8 332

Study 1970

TRRL 1974 2,130 5.6

Public Prosecutors Office, 244

Belgium

ONSER 1970 500 31 7.1

JRPS IndianaUniversity 312 4.1 125

CdiforniaHighway Patrol 1970 409 6.4 181

Pennsylvania Turnpike Study 448 13

NHTSA 1968-1970 130

NHTSA 6.0

Highway Safety Foundation 390 95

1973

Calspan 1970 434 4.6

1970 704 4.0

Nebraska 1972 2.65.6

Texas 1971 3.04.0

Tasmania 1970 1425 24

DEKRA 1980 11

MH-Hannover 1982 1732 85

Daimler-Benz 1982 9267 21

Ministry of Transport, Japan 13

1983

1982 French Police statistics:

Fatal accidents (motorways) 6.1

Accidents causing injuries 11.4

Rompe and Seul (1985)

* Increasing with the age of the vehicle.

53
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Road Crashesin Australia

The BTCE (1992) provided a comprehensive perspective on road crashes in Audtraia. It
estimated that 590,852 road crashes occurred in Audtrdia in 1988 involving 1,068,166
vehicles. The estimate includes those crashes officidly reported together with an estimate of
unreported crashes.  Fatal crashes condituted 0.43 percent, crashes involving
hospitdisation 3.29 percent and crashes involving a medicaly treated injury 9.11 percent.
Non injury crashes congtituted the largest group (62.95 percent) with an estimated 72
percent of these being unreported.

Fatal and serious injury crashes which provide the vast mgority of crash andyss data
condituted less than 4 percent of dl crashes. These two crash types were however
edimated to account for 56 percent of the total cost of road crashes.

Crash datidtics are aso reported by State and Territory agencies. The data is generdly
drawn from police data and therefore only include reported crashes. For this reason the
percentage of crashes according to category (fata, serious injury, injury, non injury)
reported by these jurisdictions varies markedly from the BTCE estimates.

Data reported by the RTA (1995a) provides a further perspective on passenger vehicles
and light commercid vehicles. A comparison of the crash involvement rate indicates marked
differences according to vehicle type. The crash involvement rate for passenger vehicles
(crashes per 10,000 registered vehicles) differed from those of light commercid vehicles,
with the rate for passenger vehicles being between 130 percent (for fatd crashes) and 210
percent (for non injury crashes) of the rate for light commercia vehicles.

The crash involvement rates for these two vehicle categories were nevertheless markedly
lower than for articulated trucks (which are subject to ingpection under a heavy vehicle
ingpection program) which is to be expected from the generadly greater exposure (vehicle
kilometres of travel) of heavy vehides. Further information is reported in Table 15. The
crash involvement rates for non injury crashes is likdy to sgnificantly underdate the red
position due to the large number of these crashes which go unreported.
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TABLE 15- Crash involvement rates* for selected categories of vehicles

Crash Rateby Crash Type

Vehicle Category Fatal Serious Other Non All
Injury Injury Casualty Crashes

Passenger vehicles 2.3 21.3 74.7 209.3 307.6
Light commercial vehicles 17 125 385 99.7 152.4
Articulated trucks 38.7 1131 2197 5124 883.9
All registered vehicles 2.6 222 727 181.1 285.6
Source RTA (1995a)
* rate per 10,000 registered vehiclesin NSW
54 Data from selected Australian gover nment agencies

Queendand DOT (1995) andysis of police data for al vehicle types reveds some common
factors associated with both fatal crashes and all crashes. The andysis a0 reveds some
marked differences. “Disobeying traffic rules’ was the highest ranking factor for both crash
groupings and “driver inexperience’ was second ranking in fatd and third ranking in al
crashes.

However, “dcohol and drugs’, “speed”, “negligence’ and “driver age’ were ranked
markedly higher as factors associated with fatal crashes than al crashes.

Sgnificantly “ vehicle defects” was ranked 12th of 14 factors associated with fatal
crashes and 11th of 14 factors associated with all crashes.

Vehicle defects were assessed as being associated with only 4 percent of fatal crashesand 4
percent of dl crashesin Queendand in 1995. This contrasts with 6 percent and 4 percent
repectively in Queendand in 1993.

It isaso noted that the number of vehicles in Queendand identified with defects contributing
to fatal crashes has more than doubled over the last five years (1991-1995) compared with
the previous five years. Whether this is due to gregter attention by Police to the issue of
defects or an underlying trend remains unclear.

RTA (1995b) andysis of NSW Police data for dl vehicle types indicates that “equipment
failure or fault” was associated with 0.5 percent of fatd crashes, 0.9 percent of crashes
resulting in “serious injury”, 1.2 percent of crashes involving “other injury” and 1.0 percent
of “non casuaty” crashes. In discussons RTA have expressed concern over police crash
reporting and are of the view that the contribution of vehicle defectsto crashesis sgnificantly
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understated. They estimate that vehicle defects are a causdl factor in 4 percent of crashes
and a contributing factor in perhaps up to 9 percent of crashes invalving light vehicles.

The South Audrdia Parliamentary Committee (1995) reported that the State Government
Insurance Office estimated that less than 1.7 percent of crashes giving rise to third party
clamswere associated with vehicle defects.

The Industry Commission (1994) reported that vehicle defects were associated with around
5 percent of fatal crashesin Victoria

In Australia, published government statistics indicate vehicle defects to be a cause or
contributory factor in between 2 percent and 6 percent of reported crashes depending
on jurisdiction.

55 I n-depth Australian research

In-depth Audrdian research into the association between vehicle defects and crashes is
both limited and dated.

The CCRAM (1978) in-depth study conducted in Mebourne involved examination of a
random sample of fatal and serious injury crashes which occurred in 1975-76. Of 166
casudty crashes “defects in cars’ were assessed as “highly probably causative’ in 1.2
percent of crashes and “probably causative’ in a further 5.4 percent of crashes. Heyworth
and McLean (1986) reported that “the corresponding percentages in the Adelaide In-depth
Study conducted in 1976 and 1977 were 1.0 percent and 5.3 percent”. Neither study
relied on police data and were undertaken by multi-disdplinary assessment teams.

It should be noted that both studies were conducted in metropolitan areas and accordingly
would under report crashes in rurd aress. Heyworth and McLean (1986) have
acknowledged “A study based on higher-speed crashesin arura area might revea agreater
contribution from defectsin cars’.

In view of changes in vehicle technology, vehide manufacturing, the regulatory environment,
the road/traffic environment and other factors in the 20 years since these studies, some
doubt must now exist asto their specific detail, including the assessed percentage of crashes
arisng from vehicle defects.

The RTA (1995¢) announced an 18 month investigation involving ingpection of some 5,000
vehiclesinvolved in fata and serious injury crashes by over 200 specidly trained inspectors.
The scope of the sudy includes dl vehicle categories including light vehicles (passenger and
light commercid vehicles). This study will provide vauable additiona information on NSW
crashes. The applicability of conclusons for NSW to other jurisdictions will however
require careful condderation having regard to the potential for differences between
jurisdictions.
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5.6 Victorian Police data

Victoria Police in the context of this study have supplied information on in-depth
examinations conducted by the Mechanicad Inspection Section of some 1,683 vehicles
involved in fatal and serious injury crashes in 1994 and 1995. The ingpections were
undertaken by experienced qualified mechanics who attended the crash scene and frequently
aranged for crashed vehicles to be removed to a central depot for further detailed
examination. Inspectors reports were assessed in the context of detailed crash investigation,
recongtruction and review processes and procedures undertaken by the Accident
Investigation Section (AlS). Staff of this Section reportedly attended al fatd and more
serious injury crashes within a 100 km radius of Mebourne and the more complex crashes
which occurred in rurd Victoria. (AlS esimated they attended at least 70 percent of dl
fatad and serious injury crashesin the State)) Brief examination of the processes adopted by
the AlS reveded arigorous and comprehensive gpproach to crash investigation.

The Victoria Police data revealed a high proportion of vehicles exhibiting defects
(35.6 percent) many of which were of a minor nature. Sgnificantly only 2.2 percent
of vehicles were assessed as having defects which had caused or definitely contributed
to the fatality or more seriousinjury crash.

The data indicates that between 1.1 percent and 2.1 percent of crashes (depending on
year) were caused by vehicle defects and between 3.6 percent and 5.2 percent of
crashes were definitely contributed to by vehicle defects. Allowing for the data sample
thisis condgstent with the conclusons drawn in Section 5.4. Further information is provided
in Table 16.

TABLE 16- Fatal and seriousinjury crash data- Victoria 1994, 1995

Category Year
1994 1995

No. of fatal crashes 382 474
No. of seriousinjury crashes 193 203
No. of vehiclesinspected 832 851
No. of vehicles with defects 313 287
No. of crashes

caused by vehicle defects 8 5

to which vehicle defects contributed 12 12

Victoria Police (1996)
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5.7 Adequacy of Police data

Concern over the adequacy of police crash investigation and reporting has been expressed
in US research and by some Audtrdian commentators.

Consideration of US research led the GAO (1990) to observe “Police accident reports are
the source of most data, but they tend to understate the number of accidents in which
defective vehicle components contributed to the cause. If driver error or poor road
conditions are involved, the investigeting officer may not recognise that worn brakes or tyres
helped cause or aggravate the accident.”

Wolfe and O'Day (1985) commented that under reporting of vehicle defects by police
could be expected as they “sddom have an opportunity to do more than a superficia
ingpection of the involved vehidles'.

The RTA (1995d) and NRMA (1992) have echoed smilar concerns in relation to the
adequacy of information on the roadworthiness of vehicles involved in NSW crashes.
NRMA have commented that police who “generdly atend a crash scene are not technically
qudified in vehicle ingpection. They do not carry equipment which enables them to properly
mechanicaly ingpect a vehicle and they have many other duties a a crash scene, such as
clearing the road and contralling traffic. They cannot be expected to properly insped a
vehicle for defects’.

RACV (1989) makes the point that “a systematic investigation of road accidents by multi-
disciplinary teams appears to be the most suitable gpproach to estimating the proportion of
accident defects attributable to ‘ mechanical defects”.

Investigations have revealed sgnificant differences between Audrdian jurisdictions in police
organisationd arrangements and standing orders for crash investigation. Some jurisdictions
have highly centralised arrangements and mandatory requirements for fata crashes and the
more serious injury crashes to be invedtigated by specidist investigators and qudified
mechanics (eg., Victoria), while others have decentraised arrangements and standing orders
which do not mandatorily require attendance of specidist invedigators or qudified
mechanics a dl fatal crashes (eg., NSW).

Vaiation in the quaity of crash investigation and reporting by some police services was
evidenced in the sample of FORS Fatd Files (1992) examined.

In these circumstances concern over the adequacy and comprehensiveness of data from
some police services gppears judtified. 1t should be noted however that police investigation
activity and evidence in rdaion to dl fatas is subject to Coronia inquiry processes.
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As mentioned previoudy Victorian Police data (1996) was drawn from comprehensive and
rigorous investigation proceses involving multi-disciplinary teams and is consdered
accurate. Furthermore the total defect rate identified for vehicles involved in fatd and
serious crashes (35.6 percent) is broadly consistent with that identified by McLean, Augt,
Brewer and Sandow (1979) (around 40 percent).

5.8 FORS Fatal Files (1988, 1990, 1992)

FORS Fatal Files (1988, 1990, 1992) are derived from State and Territory Coronia
inquiries which incorporate independent condderation of police and other evidence
associated with fatal road crashes.

FORS Fatd Files (1988, 1990, 1992) reved that fata crashes involving light vehicles are
dedining - the 1446 fatal crashes reported in 1992 condtituted a decline of 31 percent
below that reported for 1988. Despite this decline the tota number of fatal crashes related
to vehicle defects in light vehicles have remained about the same - an average of around 40
fatd crashes per year involving light vehicles with defects.

Vehicle defects were assessed as causing or contributing to an average of only 2.3
percent of fatal crashesinvolving light vehicles.

The contribution of vehicle defects to fatal crashes involving light vehicles varied
markedly between jurisdictions. Over the three years for which data was collected
Victoria, SA, ACT recorded an average of less than 1.8 percent of fatal crashes being
related to vehicle defects (lowest group), NSW and Queensland were in the middle
range 2.0 percent and 2.25 percent respectively, while the highest group included WA
(4.1 percent), Tasmania (4.6 percent) with NT highest at 14.0 percent. Further
information isreported in Table 17.

FORS Fatd Files may aso potentialy understate contributory factors as distinct from causa
factorsin fatal crashes. Reasons include the onus of proof applied by Coroners (compared
with that applied by researchers), perceptions of those presenting evidence a Coronid
hearings as to what may be acceptable, and rdiance on police crash investigations.
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TABLE 17- Contribution of vehicle defectsto fatal crashes
FORS Fatal Files 1988, 1990, 1992

NSW | Vic Qld SA WA Tas NT ACT All

Crashes 1786 | 1261 966 438 461 153 21 58 5244

No. of light vehicles 2244 | 1619 1221 533 550 202 1A 84 6587

Crashesrelated to

defects 35 15 21 5 19 7 17 1 120
Vehicledefect-related

crashes as % total

crashes 2.0 1.2 2.2 1.1 4.1 46 14.0 17 2.3

The Fatd Files data for light vehicles indicated that sngle vehicle crashes accounted for 63
percent of dl fata crashes, multiple vehicle crashes accounted for 34 percent and crashes
involving pedestrians some 3 percent.

While the involvement of vehicle defects with fatd crashes is smal, vehicle defects were
asociated with dmost twice the number of single vehicle crashes as mulltiple vehicle crashes
(75 crashes compared with 41 crashes). Some commentators have said that the police are
more inclined to arrange for a vehicle to be ingpected from a single vehicle crash than a
multiple vehicle crash and hence the conclusions drawn in relation to multiple vehicle crashes
understate the red postion. The evidence however does not necessarily support this
contention.  In some jurisdictions where ingpection reports were available for over 80
percent of fata crashes the percentage of vehicle defects which were assessed as causal or
contributory to the crash was higher in multiple vehicle crashes than single vehicle crashes
€g., SA, NT. Further information is presented in Table 18.

TABLE 18- Fatal crashes- Light vehicleswith a contributory defect(s) by
crash type. FORS Fatal Files 1988, 1990, 1992

Crash type Defect type
Normal Tyre Main Steering Towing Other Total
tyre defect brakes appara vehicles
blowout tus
Single 27 26 9 6 0 7 75
Multiple 8 12 12 3 3 5 41
Pedestrian 0 1 1 0 0 2 4
Total b 39 22 9 3 14 120
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59 The nature of vehicle defects

FORS Fatd Files (1988, 1990, 1992) indicates for light vehicles that tyre problems
condtituted the greatest contributor to defect-related fatal crashes (61 percent) followed by
brakes (18 percent) and steering (7 percent).

Tyre problems comprised “norma tyre blowouts’ and “tyre defects’, represented in
approximately equal proportions (47 percent compared with 53 percent). They were the
cause of a gregter proportion of single vehicle crashes than multiple vehicle crashes (some
71 percent compared with 47 percent).

5.10 Someconclusions

The survey of literature and data sources indicates that only limited definitive Audtrdian
research is available on the contribution of vehicle defects to road crashes.

Data sets available are primarily related to fata crashes and to a lesser extent seriousinjury
crashes both of which condtitute less than 4 percent of al crashes (but 56 percent of the
estimated cost of road crashes).

Despite the subgtantial resources devoted to Coronid inquiries, lingering concerns remain
regarding the consistency, assessment processes and criteria adopted in forming judgements
as to whether vehicle defects were causa or contributory. These concerns centre on the
levels of proof required by legd processes compared with the likelihood or probability
which may be comprehended in scientific research (implying a potentidly lower level of
proof).

In relation to fatal crashes FORS Fatal File data (1988, 1990, 1992) confirms that
major differences are apparent between jurisdictions in the contribution of vehicle
defects to crashes with the contribution within NT (which has a PMVI program) being
the highest and 12 times that in Victoria (without PMVI) and the lowest. FORS Fatal
File indicated that vehicle defects on a national average contributed to 2.3 percent of
fatal crashes involving light vehicles

An overview of the assessed contribution of vehicle defects to crashes by jurisdiction is
reported in Table 19.

48



Keatsdale Pty Ltd COST EFFECTIVENESS OF PMVI
ACN. 050242156

TABLE 19- Overview of assessments of the contribution of vehicle defects to
crasheshy jurisdiction

Jurisdiction Comment

NSW Fatals 20% av. FORS Fatal Filefor 1988, 1990, 1992
Fatds 0.50% RTA (1995b) report of police data
Fatals & seriousinjury  4.0% causal  RTA (1995d) estimated

Victoria Fatals 1.2% av. FORS Fatal Filefor 1988, 1990, 1992
Fatals & seriousinjury  2.2% av. VictoriaPolicefor 1994, 1995

Queensland Fatals 2.2% av. FORS Fatd File for 1988, 1990, 1992
Fatals 4.0% Qld. DOT (1995)
All crashes 4.0% Qld. DOT (1995)

SA Fatals 1.1% av. FORS Fatal Filefor 1988, 1990, 1992
Crashes involving third 1.7% State Government Insurance Office (SGIO)
party claims (199%4)*

WA Fatals 4.1% av. FORS Fatal Filefor 1988, 1990, 1992

Tas Fatals 4.6% av. FORS Fata Filefor 1988, 1990, 1992

NT Fatals 14.0% av. FORS Fatal Filefor 1988, 1990, 1992

ACT Fatals 1.7% av. FORS Fatal Filefor 1988, 1990, 1992

* Datareported by the South Australia Parliamentary Committee (1995)

The question arises as to what nationa average vehicle defect-related crash involvement rate
may be used for the purposes of conducting an economic evauation.

FORS Fatd File (1988, 1990, 1992) data for Victoria and South Audtrdia is consstent
with that observed in the only two in-depth crash studies conducted in Audrdia. It isaso
noted that the rate for NSW of 2.0 is four times the level reported by the RTA (based on
police data). In these circumstances the FORS Fata File (1988, 1990, 1992) average
national rate of 2.3 percent may perhaps be gppropriate in relation to fata crashes caused
by vehicle defectsin light vehicles.

In the event the FORS Fata data were to understate the position for fatals and seriousinjury
then a*“composite’ nationa estimate could be generated. Adoption of the RTA rate of 4.0
percent for fata and serious injury crashes combined with 4.0 percent in Queendand (DOT
esimate) for dl crashes, 2.2 percent fatd and serious injury in Victoria (police estimates),
1.7 percent in South Australia (SGIO estimate), and average FORS Fatd Files rates (1988,
1990, 1992) in other jurisdictions results in a nationd average composite rate of 3.7
percent.
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Both the Victorian and South Audtrdian studies aso reported that 5.3 percent and 5.4
percent of fatd crashes respectively were “probably causative”. While these studies have
limitations, they condtitute the only available Audraian research.

If these observations are accepted as appropriate in other jurisdictions and for al crash
types then this data suggests that scenarios for light vehicle related crash involvement rates
may be lower bounded at 2.3 percent and upper bounded at 7.7 percent.

RTA have adso speculated on a*“probably causative’ rate of up to 9 percent but Keatsdale
isunaware of the basis of the estimate.

In these circumstances Keatsdale has undertaken economic evaluation on the bas's of

four scenarios, with the rate of all crashes involving defects in light vehicles set at 2.3
percent, 3.7 percent, 7.7 percent and a highly speculative 9.0 percent.
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6. PMVI AND REDUCTION IN CRASHES

6.1 Introduction

As discussed in Chapter 4, serious concerns have been expressed as to the rdiability and
effectiveness of PMVI programs. Furthermore, research suggests that the effect of PMVI is
time limited. Despite these limitations, most authorities believe that PMVI programs
generdly lead to improvementsin mechanica condition.

The quedtion arises how realistic is it to expect that vehicle defects (designated as
causal or contributing to fatal and serious crashes) would be cost effectively reduced
through PMVI?

To answer this question, an examination of avalable research has been undertaken.
McLean e d (1979) and FORS Fatd File (1992) dso provide case studies for
examingion.

6.2 International resear ch

US research conducted over the past 25 years has provided a primary source of information
on the question of whether PMV | leads to reduced fatdities or crash rates.

Rompe and Seul (1985) observed “The most accurate and cautious US surveys suggest thet
periodic roadworthiness tests could reduce the number of accidents caused by vehicle
defects by about 50%". Based on the figures reproduced in Table 14 (above, p.40) they
concluded: “Thisimplies areduction of between 2% and 3% in the totd number of accidents
caused by vehicle defects, and a further 4% to 9% partidly caused or aggravated by
defects’. They dso reported that US surveys had produced evidence that periodic
roadworthiness tests could “reduce the number of road fatdities by between 5% and 10%".
They concluded - “it isfair to assume these two findings are more or less competible’.

The mgority of US studies have comprised time-series andyses in particular jurisdictions
and comparative studies across jurisdictions. Greater satistical sophistication has been
reflected in more recent “econometric” studies.

As previoudy observed the initid US time-series research must be regarded as rdaively
ampligtic as it faled to recognise developments in motor vehicle technology, improvements
in the road environment and economic and other factors. More recent time- series anayses
have sought to address these problems. While the earlier studies produced a range of
conflicting conclusions the more recent studies suggest, on a datistical basis, an association
between PMVI and fatalities or crash rates.
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Even the more recent and sophidticated US time-series studies appear to be limited due to
difficulty with quantification of various factors and falure to comprehend others eg. the
effects of the various levels of random vehicle ingpections and the varying leves of public
sector initiatives designed to increase awareness of road safety over time. To attribute
reductions in fatdities over time to PMV1 without reference to these factors must undermine
the vaidity of condusons drawn from this research. As NHTSA (1989) has observed in
relation to the more prominent time-series analyses by Jackson et a (1982) and Loeb and
Gilad (1984) “there must be some other important factors which co-vary with ingpection”.

Fundamentd methodologica issues dso diminish the vdidity of other studies eg., White
(1986) (NZ) and Berg et a (1984) (Sweden).

A range of cross-sectiond datisticd studies have dso found an association between PMVI
and fatalities and/or crash rates. Some more recent and sophigticated studies have dso
included “deterrents’ in the form of insurance premiums. These studies aso gppear limited
due to failure to comprehend the effects of arange of factors including the varying levels of
random vehicle ingpection, the nature and intengty of public education effort, public traffic
enforcement activity and levels of road safety consciousness across jurisdictions.

NHTSA (1989) in their review of US studies reported there was “ no conclusive evidence
in the literature that periodic motor vehicle inspection programs are or are not
effectivein reducing crashes’ .

NHTSA went further: “ analyses of Fatal Accident Record System (FARS) and State
crash data files failed to show any evidence .... which would suggest that PMVI
programs affect crash involvement rates of older vehicles compared with newer
ones’. “ Our attempts to correlate (the number of poorly maintained vehicles) with a
reduction in crashes on highways failed to show any significant effect of PMVI” .

GAO (1990) criticised NHTSA conclusons. GAO concluded from their review of the
NHTSA Report and some minor ddidicd andyss that “even taking into account
methodologicd limitations of individud sudies, their rdative consstency in pointing to a
safety benefit from periodic ingpection judtifies the conclusion that these programs reduce
crash rates. The magnitude of the crash reduction could not be determined because of the
data limitations and the methodologica problems encountered by those who have studied
it.” It would be interesting to know how the GAO managed to “take into account the
methodologicd limitations of individud dudies’ eg., biased (sdf-sdecting) samples , the
potentia for co-variance etc.

NRMA (1996) reported that the German TUV (testing company) had concluded from “a
wide range of studies on ingpection systems and defects, mainly from the European Union
but including some from the US’ ... that awell run ingpection system would lead to a 2.3%
overal reduction in crashes due to defects. TUV were dso reported as concluding such an
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ingpection sysem would be 27.4 percent effective in contrast to Rompe and Seul’s
conclusion of 50 percent.

These conclusions are curious given the findings of Fosser (1992). As discussed previoudy
the study was conducted in Norway over four years with 46,000 vehicles inspected
annudly; 46,000 vehicles ingpected in the first year, but not subsequently; and a control
group of 112,000 vehicles (not ingpected). Vehicles were aged six years to 12 years. It
condtitutes the most comprehensive and methodologically sound purpose designed large
scale experiment undertaken.

Fosser concluded that neither the crash rate nor crash severity differed significantly
(statistically) between the 3 groups, ie., crash rate was not related to vehicle

inspection.

An overview of sdlected sudiesiis presented in Table 24.

TABLE 24- Overview of selected studies concerning PMVI and Crash Rates.

Sour ce

Comment

Little, US 1968,1971

Introduction of PMV1 was apparently associated
with an increase in fatality rates per 100,000
inhabitants based on six US States including
control groups.

Schroer & Peyton, US 1979

For the first year after inspection reported a 9%
reduction in average crash involvement of cars
inspected.

Crain, US 1980

Compared fatality rates in selected States with
PMVI and without and concluded no statistical
differenceinfatality rates.

Van Matre & Overstreet, US 1982

Concluded a 10% lower fatality rate per 100,000
inhabitants in States with PMVI compared with
other States.

Loeb & Gilad, US 1984

PMVI reduced the number of fatalities and
crashes, based on a time-series analysis of New
Jersey data 1929-1979.

Berg, Danielsson & Junghard, Sweden 1984

Concluded PMVI was associated with a 14%
decline in police reported crashes, based on time-
series  analysis Sweden 19551991 (PMVI
introduced in 1966).

White, NZ 1986

Concluded PMV| was associated with lower crash
rates, crash rates were lowest immediately after
inspection.

Robinson, US 1989

Concluded no effect of PMVI on fatality rates
could be detected from all US States (50).

Loeb, US 1990

Zlatoper, US 1991

Statistical association between PMV1 and fatalities
established from regression analysis including a
wide range of factors; time-series data 1952-1982.

Statistical association between PMV1 and fatality
rates established from regression analyses
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including a wide range of factors - cross section
analyses based on 1987 fatal datafor US States.

6.3 Crash ratesand PMVI

Rdidble datafor dl crashesis not avalable to enable examination of the association between
PMVI and overdl crash rates. However FORS (1994) provided national fatdity data for
dl Audrdian jurisdictions.

An andysis was undertaken to examine the associaion between fatdity statistics and the
various forms of PMVI. Fatdity rates for 1994 per 10,000 registered vehicles, per 100
million vehicle kilometres travelled and per 100,000 population were tested for association
with jurisdictions with annud PMVI (NSW, NT, ACT), those with change of ownership
PMVI (Vic, QId), and those jurisdictions without PMV1 (SA, WA, Tas). Datais reported
in Table 25.

TABLE 25- Fatality Rates by Australian Jurisdiction and the Type of
I nspection Program

Thenatureof Fatality rates (1994)

inspection

by jurisdiction per 10,000 registered per 100 million vehicle | per 100,000

vehicles kilometrestravelled population

PMVI (annual)
NSW 204 144 10.76
NT 4.69 4.60 23.96
ACT 0.96 0.61 5.65

Inspection at change of

ownership
Vic 1.38 123 844
Qd 221 149 1317
No inspections
SA 182 143 11.09
WA 191 129 12.40
Tas 181 2.00 12.28

FORS (1994) Road Fatalities Statistical Survey

Statistical analysis does not support an hypothesis of an association between PMVI
and reduction in fatality rates. This cross jurisdiction analysis for 1994 can be
justifiably criticised for not including and hence isolating differing factors related to
the road environment, the driver, public education and public enforcement effort
across jurisdictions. The unknown differences in these factors may well obscure a
small but nevertheless plausible association between PMVI and reductions in fatal
and seriousinjury crashes.
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Anayss of the FORS Fata File (1988,1990, 1992) indicates the percentage of fatd
craghes involving causal vehide defects in light vehides was lowest in jurisdictions with
PMVI a change of ownership, while jurisdictions with annua PMVI1 and without PMVI

were datigticdly indiginguishable. Data is reported in Table 26.

TABLE 26- PMVI and fatal crashesinvolving light vehicles

Thenatureof Number of fatal Number of fatal Per centage fatal Per centage fatal

inspection crashes crashesinvolving | crashesinvolving | crashesinvolving
defects defects tyre problems*

PMVI (annual) 1965 55 280 193

Inspection at 2227 36 161 107

change of

ownership

No inspection 1052 31 2.9 1.23

Total 5244 122 2.3 14

FORS Fatal Files(1988, 1990, 1992)
* tyre problemsinclude tyre blowouts and other tyre defects including under inflation

Smilarly, for the largest vehicle defect category, tyres, annud PMVI does not gppear
effective, with the rate of tyre problems in annud PMVI jurisdictions exceeding those in
other juridictions. Differences between jurisdictions with inspection at change of ownership
or no ingpections are not satisticaly sgnificant.

Observetions from this gatisticd analyss must however be treated warily. This anayss
auffers from the methodologica faws of the previous andyss, ie, it fails to account for a
range of factors unique to each jurisdiction. In these circumstances any conclusions drawvn
from the andlyss may be questioned.

6.4  Examination of thelikely effectiveness of PM VI with regard to Adelaide In-
depth Accident Study data

The McLean et a (1979) Addaide Indepth Accident Study, although dated, is probably
the mogt pertinent Audtrdian research. It condituted a randomly drawn Szesble sample,
was not limited to fatd crashes (it comprised crashes to which an ambulance was caled)
and was not reiant on police invedtigation. Investigations were undertaken by a multi-
disciplinary professona team including an engineer, psychologist and medicd officer.
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Overdl 183 crashes were investigated which involved collisons with other vehicles, and 46
which involved a single vehicle (calliding with a gationary object, roll over/running off the
road).

The mgority of the crashes where vehicle defects were identified as contributing, aso
involved arange of other factors. Almost two-thirds of drivers were under 26 years of age,
around hdf the vehicles were a least 10 years old, and around a quarter of drivers had a
blood acohol count (BAC) above the legd limit. A brief cameo of each of the crashes is
reported in Appendix 1.

The study identified three crashes in which vehicle defect(s) were a mgjor causa factor; 11
crashes in which vehicle defect(s) were a Sgnificant cause; and five crashes where defects
were a possible cause (vehicles which dmos certainly would have been in the crash had the
defect not been present).

Worn tyres and/or mix of tyre types and/or rims accounted for around two-thirds of crashes
(nine of the 14) where defects were consgdered a mgor cause or significant contributory
factor. In comparison defective brakes accounted for only around one-third (five out of
14). In two cases a combination of worn tyres and poorly performing brakes were jointly
congdered as the cause or sgnificant contributory factor.

For the five crashes consdered as possibly being caused by defects, poorly functioning
brakes accounted for four and worn tyres were associated with two.

Under-inflated tyres or sgnificant differences in pressure between tyres was evident in only
two of the crashes. In contrast to FORS Fata File (1988, 1990, 1992) neither tyre
blowouts or tread separation were reported as a cause of a single crash. However, the
crashes investigated were in the Adelaide metropolitan area where travel speeds could be
expected to be lower than in rurd areas, and hence relaively less“ siress’ gpplied to tyres.

Analysis of the data leads to the conclusion that none of the defects identified as a
major significant or possible contributory cause of any of the nineteen reported
crashes associated with vehicle defects would definitely have been identified prior to
the crash.

What can be said is that many of the defects associated with mismatching tyres/rims,
fitting of non-standard equipment or removal of safety equipment would have been
expected to have been identified within a maximum of 12 months of their introduction
or occurrence had an annual PMVI program been in operation. PMVI at change of
owner ship would have further reduced the likelihood that the defects would have been
identified prior to a crash. This assumes that owners with defective vehicles would not
drive their vehicles in an unregistered condition (and hence avoid the necessity to present for
PMVI). It dso assumes that non-standard items (eg., rims, tyres) were not temporarily
removed to ensure a “pass’ a ingpection only to be refitted subsequently. Both these
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behaviours were identified by the author in a small number of cases in the context of ACT
annual PMV1.

6.5  Examination of thelikely effectiveness of PM VI with regard to a Selected
FORS Fatal File

The FORS Fatd Files provide case study materia againgt which the effectiveness of PMVI
can be examined.

For a sdected year detailed examinations were made from Coroner’s reports and
associated police ieports for 28 crashes where vehicle defects were considered to have
caused or contributed to the crash. The analysis indicated that a wide range of defects
were either not identified at PMVI, or were not amenable to identification at PMVI,
or probably developed subsequent to PMVI. Further case study details are reported in
Table 27.

Details provided in Table 27 have been limited at the request of FORS to avoid the potentia
for identification of individuds or particular crashes. Information was not availablein rdation
to nine fatd crashes in the sdlected year where vehicle defects were identified as a causd or
contributory factor.
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Quialitative assessments drawn from an annual FORS Fatal File:

28 fatal crashesinvolving passenger vehicleswith contributory

vehicle defects

Description of circumstances

Description of vehicle/ driver

Comment

Single vehicle crash. Rural. Tyreblew out,
vehicle collided with atree on the opposite
side of the road.

20 year old vehicle, driver had
less than three years driving
experience.

Vehicle was subject to
annual PMVI.

Single vehicle crash. Rural. Tyre blew out,
vehiclerolled and collided with atree on the
opposite side of the road.

15 year old vehicle, driver had
at least 15 yearsdriving
experience.

V ehicle was subject to
annua PMV1.

Single vehicle crash. Urban. Late evening,
tyre blew out, vehicle overturned.

12 year old vehicle.

V ehiclewas subject to
annual PMVI.

Single vehicle crash. Urban. Late evening,
tyre blew out, vehicle overturned.

Two year old vehicle.

Vehiclewas under
warranty and was not
at the time subject to
annual PMV1.

Single vehicle crash. Midday. Low tyre
tread, driver lost control of vehicleand
collided with road furniture.

43 year old vehicle, driver with
four years driving experience.

V ehicle was subject to
annual PMV1.

Single vehicle crash attributed to tyre defect.

16 year old vehicle.

V ehiclewas subject to
annua PMVI.

Single vehicle crash due to unspecified
vehicledefect(s).

Nineyear old vehicle.

Vehicle was subject to
annua PMVI.

Single vehicle crash. Rural. Vehicle was
considered unroadworthy due to missing
suspension components, an empty brake
fluid reservoir, bald tyres and other items.
The fatality was attributed in part to atyre
blowout.

Vehiclewasover 10 yearsold.
Driver was unlicensed and
recorded ahigh BAL.

V ehicle was subject to
annua PMV1.

Single vehicle crash. Rural. Thevehiclewas
travelling at over 100 kph when atyre blew
out. Thedriver lostcontrol of the vehicle
which overturned. The driver was not
wearing a seat belt and thrown from the
vehicle.

Vehicle was around four years
old.

Vehicle was subject to
annual PMVI.

Single vehicle crash. The vehicle was
considered unroadworthy due to alack of
serviceable tread depth. On entering a bend,
the vehicle started to slide, the driver lost
control of the vehicle which overturned and
hit an obstacle.

N/A

Vehicle was subject to
inspection at change
of ownership.
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Description* of circumstances

Description* of vehicle/
driver

Comment

Single vehicle crash. Rural. Thedriver lost
control of the vehicle which was considered
to be driving too fast for conditions (gravel
road). The vehicle was considered
unroadworthy due to defectsin lights,
indicators and steering. These steering
defects may have contributed to the fatality
(although this was considered unlikely).
The passenger was not wearing a seat belt
and was thrown from the vehicle.

N/A

Vehiclewassubjectto
inspection at change
of ownership.

Single vehicle crash. Urban. Both rear tyres
were “devoid of tread”. At aspeed
estimated at around 150 kph the driver lost
control of the vehicle which overturned.

Vehicle was around five years
old. Driver had morethan five
years driving experience.

V ehicle was subject to
inspection at change
of ownership.

Single vehicle crash. Rural. 4WD vehicle
rolled after atyre blew out. Passenger who
was not wearing a seat belt was thrown from
the vehicle and killed.

Vehicle was around 10 years
old. Thedriver was mature
aged.

Vehicle was subject to
inspection at change
of ownership.

Single vehicle crash. Rura. The vehicle lost
traction on a“greasy” road.
“Unserviceable” rear tyres and “excessive
speed” in the conditions were considered to
have contributed to the fatality.

N/A

V ehicle was subject to
inspection at change
of ownership.

Single vehicle crash. Urban. Thedriver lost
control of the vehicle which slewed across
theroad and rolled. Thefatality was
attributed to a combination of excessive
wear in the steering and irregularitiesin the
road surface.

Vehiclewasover 15 yearsold.
Driver recorded a high BAL.

Vehicle was not
subject to PMVI or
inspection at change
of ownership.

Single vehicle crash. The vehicle had
defective steering and brakes. The vehicle
collided with road furniture.

Vehiclewasover 10 yearsold.
Unlicensed (disqualified)
driver who recorded aBAL
above the limit.

Vehicle was not
subject to PMV1 or
inspection at change
of ownership.

Single vehicle crash. At extreme speed the
tyre blew out. The deceased was not
wearing a seat belt and was thrown from the
vehicle. The vehicle had been fitted with a
tyre of incorrect speed rating.

Vehicle was around five years
old. The new tyre had been
fitted following an inspection
at time of recent purchase.

Vehicle was not
subject to PMVI or
inspection at change
of ownership. The
vehicle had been
“serviced” by agarage
shortly before the
crash.
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Desaiption* of circumstances

Description* of vehicle/
driver

Comment

Single vehicle crash. Rural. A range of
vehicle defects were identified. Thefatality
was attributed to tread separating from a
tyre. The deceased was seated on the tray
of the vehicle and was thrown out when the
driver lost control of the vehicle.

Vehicle was eight years old.
Driver recorded a high BAL.

Vehicle was not
subjectto PMV1 or
inspection at change
of ownership.

Single vehicle crash. The vehicle was
considered unroadworthy due to very low
tread depth on the tyres. Ataspeedin
excess of 100 kph, the driver lost control of
the vehicle, crossed to the opposite side of
the road and hit atree.

Driver recorded avery high.

Vehicle was not
subject to PMV1 or
inspection at change
of ownership.

Two vehicle crash. Thevehiclewas
unroadworthy asit had “low tread” on tyres.
The driver lost control of thevehiclein a
bend, and crossed into the path of oncoming
traffic. Thedriver waskilled in the ensuing
collision.

10 year old vehicle. Driver had
around two years driving
experience.

V ehicle was subject to
annual PMV1.

Multiple vehicle crash. A vehiclewith atyre
defect crossed into the path of an oncoming
vehicle. A collision occurred.

12 year old vehicle.

V ehicle was subject to
annual PMV1.

Two vehiclecrash. Urban. An
“inappropriate” combination of tyreson the
vehicle and excessive speed in wet and
slippery conditionsresulted in the driver
losing control. The vehicle veered into
oncoming traffic, colliding with another
vehicle.

Vehiclelessthan 10 yearsold.
Mature aged experienced
driver.

Vehicle subject to
inspection at change
of ownership.

Two vehicle crash. Thevehicletowing a
trailer collided with an oncoming vehicle.
The trailer was unroadworthy due to
“insufficient tread on tyres’ and “excessive
bush travel on the draw bar”. “Reduced
braking efficiency” and possible
“overloading of trailer” were considered to
have contributed to the accident.

N/A

Vehicletrailer subject
to inspection at
change of ownership.
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Description* of circumstances

Description* of vehicle/
driver

Comment

Two vehicle crash. Thedriver

sought to avoid an oncoming and out
of control vehicle. Due to bad wheel
alignment sustained in arecent
accident, the driver was unable to
steer the vehicle. Thevehicle
overturned killing the driver.

Vehiclearound 10 yearsold.
Y oung driver.

Vehicle subject to
inspection at change of
ownership. Driver
reportedly knew of pre-
existing defect.

Two vehiclecrash. An

unroadworthy vehicle (with defective
brakes, steering, seat etc.) may have
failed to observe atraffic sign at an
intersection and collided with another
vehicle. A passenger in the latter
vehicle who was not wearing a seat
belt was thrown from the vehicle and
died. Poor road design was also
considered a contributing factor in
the fatality.

The unroadworthy motor vehicle
was at least 15 yearsold. The
driver of thisvehicle was elderly
and may have suffered eyesight
and alertnessdeficiencies.

V ehicle was not subject to
PMVI1 or inspection at
change of ownership.

Two vehicle crash. Vehicle defects
included brakes, tyres, lights,
suspension, windscreen. “Excessive
speed” and “ poor mechanical
condition” contributed to the fatality.

Vehicleover 20 yearsold. New
owner of around one month.

V ehicle was not subject to
PMVI or inspection at
change of ownership but
garage advised the
vehicle owner of defective
brakes.

Two vehicle crash. Bothfronttyres | N/A V ehicle was not subject to
were low in tread depth. Thedriver PMVI or inspection at
lost control of vehicle and crossed change of ownership
into the path of an oncoming vehicle.
N/A V ehicle/caravan subject to

Two vehicle crash. Thevehicle
towing a caravan crossed into the
path of an oncoming vehicle. The
crash was attributed to atyre
blowout on the caravan.

inspection at change of
ownership.

*Descriptions were prepared from inspection of Coroners' files, including vehicle inspection reports and
other material included in the FORS Fatal File for a particular year. At the request of FORS details have
been limited to avoid identification of individuals or particular crashes. Coroners' reports and/or
information were not available for nine fatal crashes where vehicle defects were identified as a

contributory factor.
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6.6 Some Conclusions

While it has been established that certain percentages of crashes are caused or contributed
to by vehicle defects, the question arises as to how effective PMVI may be in reducing these
defects.

Stetigticad analyses reported in overseas research have resulted in conflicting observations,
some reporting an association between PMVI and reduced fatdity rates, others the
contrary. With the exception of Fosser (1992), a purpose designed experiment with a
control group, the mgority of research is methodologicaly flawed.

Anayss of FORS (1994) crash rate data across jurisdictions suggests no associaion
between PMVI and a reduction in fatdity rates. A similar observation can be madefrom
the FORS Fata File (1998, 1990, 1992) in rdation to annua PMVI. As with smilar
oversess datigicd analyss, the methodology fails to account for a range of other factors
unique to each jurisdiction which may wel obscure a smdl but neverthdess plausble
association between PMVI and reduced crashes ie,, the andysis must also be regarded as
inconclusive.

Rompe and Seul (1985) have suggested PMVI in a European context may be 50 percent
effective in reducing crashes caused by vehicle defects.  In an Audrdian context this
asessment is consdered to be high having regard to an assessment of the information
provided in Table 27.

Andysis of case sudies from FORS Fatd File (1992) indicates that vehicle defect related
fatd crashes continue to occur in PMVI jurisdictions. These case sudies dso indicate a
wide range of defects - not just tyre problems- appear not to have been reduced or appear
unlikely to be reduced by PMVI.

Agang this background three levels of effectiveness of PMVI in reducing defect related

crashes has been assumed for the purposes of BCR calculations, 33 percent (lower bound),
50 percent (possible), 66 percent (upper bound).
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7. BENEFITSOF PMVI

7.1 Introduction

A range of road safety and other benefits have been atributed to mandatory motor vehicle
ingpection programs. These incdude reduction in crashes (fatd, serious injury, injury,
property); reduction in environmenta cods (arisng from lower fue consumption and
reduced emissons); grester availability of the vehicle fleet (productivity type benefits);
industry related assstance benefits arising from increased business turnover and higher
employment levels, reductionsin vehicle theft (attributed to the direct benefit of identification
of gtolen vehicles and the deterrent value) and consumer protection benefits (adequate
description and representation of the vehicle).

It may dso provide “non tangible’ benefits to vehicle owners, such as those “fed good”
perceptions including from having an “independent” assessment of the mechanica condition
of the vehicle, and the satisfaction of having an apparently roadworthy vehicle (ie, meeting
legd requirements).

7.2 Accident costs

As required by the terms of reference this report focuses particularly on the road safety
benefits of PMVI.

BTCE (1994) estimated that in 1993 over haf amillion road crashes occurred in Audtrdia
including some 1,732 fata crashes, 17,000 crashes involving hospitaisation of victims, and
47,000 crashes involving medica trestment of victims.

BTCE edtimated that road crashes in 1993 cost Audtrdia some $6.1 hillion; with the
average cost by category as follows. fatdity $752,400; hospital injury $113,100; medica

injury $11,900 and property damage $5,000. These estimates were developed from the
comprehensve methodology described in BTCE (1992). The socid costs included lost

earnings, foregone family and community contributions, pain and suffering, property damage,
insurance adminigration, losses to non victims, travel delay, hospitalisation and rehabilitation,
medical, accident investigation, lega and court, ambulance and search and rescue.

The BTCE have gpplied an ex-ante human capitd asset vauation mode to estimate the
vaue of alife foregone. This gpproach gpplies a net present vaue to the estimated future
income stream of the deceased and other socia costs categorised above. This methodology
places a ggnificantly lower vaue on the life of the very young (who incur costs met privatey
but also by the public sector, and whose income generation stream is sgnificantly time
lagged [and hence rdaively heavily discounted]) and the ederly (whose income stream is
limited in time and who may draw heavily on public expenditure). Consequently this
methodology gives greater economic worth to 18 to 25 year olds who are coincidentaly
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over-represented in motor cycle and passenger vehicle crashes, and lower economic worth
to the ddely who are over-represented in pedestrian accidents. An dternative less
“mechanicd” but somewhat more conjectura welfare economic gpproach based on
willingness to pay is discussed a Appendix 1 of the BTCE Report.

Notwithstanding the difficulties of the exante human capitd asset vauation modd, it has
been accepted as providing a basis for public investment decison making over the last 20
years (eg., Bureau of Roads (1973), Black Spot Program Report BTCE (1995)).
Accordingly the BTCE (1994) estimation of the average cost of road crashes (fataity,
hospitdisation, medica injury, property only) has been adopted as the basis for the
egtimation of benefits (costs avoided) and productivity and time costs used in this report.

7.3  Crash cogtsattributable to passenger vehicles and light commercials

The BTCE (1994) estimate of $6.1 billion for road crashes in Austrdiais for al categories
of vehicles (heavy vehicles, buses, trucks, motor cycles and light vehicles). The question
arises as to what percentage of the total codt is attributable to light vehicles? An answer
may be found by estimating and then removing from the $6.1 billion the cost of single vehicle
and multiple vehicle crashes not involving passenger vehicles and light commercid vehicles.
FORS Fatal and serious injury data for 1993 indicates that at least 305 fatdities and 2457
serious injury accidents should be excluded. Based on BTCE average codts for these
categories of accidents, the cost of road crashes associated with passenger vehicles and light
commercid vehiclesis estimated to be around $ 5.6 billion. This estimate must be regarded
as an upper bound estimate as it does not exclude the cost of non serious injury and
property damage crashesinvolving articulated trucks, trucks, buses, motor cycles etc.

An dterndive estimate may be provided by scaling the estimated cost of road crashes
atributable to light vehicles in proportion to their representation in fatd crashes (1735 for
1993) ie, by 0.806. On this bass the cost of road crashes involving light vehicles is
estimated as $4.91 hillion. This must be regarded as a lower bound etimate as RTA
(1996) data indicates a comparative over-representation of light vehicles in property only
crashes.

It should be noted however that to the extent that annual or change of ownership PMVI
programs have reduced crashes, then the BTCE estimate of the cost of road crashes would
undergtate the position were these PMVI programs not in place. This issue is discussed
further in Chapter 9.
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7.4 Reduced environmental costs

Reductions in fud consumption and emissions have been damed as a benefit of PMVI in
some overseas sudies.

For the ECE, Rompe and Seul (1985) claimed a 3 percent fuel saving for atest intervd of
3-1-1-1- (commencing & three years and a an interval of one year theresfter) and a 5
percent fud saving for a test interva of 7#1-1-1-. Fud savings condituted a substantia
component of total estimated benefits eg., for the Federd Republic of Germany between
40.2 percent and 51.8 percent of the total benefit (corresponding respectively to the 3
percent and 5 percent fud saving) ie, the economic benefits attributed to fuel savings
were almost equally as important as road safety benefits.

The savings in fud clamed by Rompe and Seul were related to better tuning of engines
following PMVI. Since 1985 motor manufacturers have introduced computerised engine
management systems (EMS) which continually monitor and adjust engine operation. With
EMS incorporated in the mgority of the Audrdian vehicle flegt, fud savings would only
aise from the diminishing fleet of older vehicles.

In Austrdia FORS (1996b) concluded that benefits could be achieved from a better
maintained fleet; pollution could be reduced from between 9 percent and 25 percent below
exiding levels, with greenhouse gas and fud savings esimated a some $200m annudly.
Other benefits such as those related to hedth, property were not quantified.

FORS has however noted that around 80 percent of the benefits were delivered by 20
percent of the fleet (primarily older vehicles) and has questioned whether subjecting dl
vehicles to an ingpection and maintenance regime is likely to be the most cost effective
means of achieving environmenta objectives.

Emissions tegting is not currently undertaken as part of PMVI in Audrdia  The additiond

costs to achieve the estimated annua benefits of $200m are unknown. The direct costs will

depend on the testing regime and testing standards adopted. Additiona socid costs (eg.

time reated) will dso be incurred. Kesatsdde bdieves that unless the testing is highly
targeted there is potentia for costs to exceed the estimated benefits.

In these circumstances the benefits and costs of emission testing have been excluded from
benefit cost calculations below.

Nether fud savings nor reduction in emissons arisng from PMVI were included in the

benefit streams estimated by the RACV (1994) and NRMA (1991), nor were they included
inthe NHTSA (1989) estimates.
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75  Increased flegt productivity; longer road life

Rompe and Seul (1985) suggest that the better mecharica condition of vehides arising from
PMVI will lead to ther “longer availability time’ dthough they suggest the benefits are
amog “imposshle’ to estimate. Fosser (1992) reported that the improved condition of
motor vehicles arising from PMVI has the potentiad to extend their working life, perhaps
theoreticaly by up to 2 years.

On the other hand increasing the life of the older section of the fleet dso defers the entry into
the fleet of more modern vehicles incorporating improved festures. Not anly both primary
crash avoidance eg. ABS but and secondary (injury limitation ie airbags).

Againg this background, no alowance has been made in this Report for potentia increases
in fleet productivity arisng from PMVI.

7.6 Improved awareness of the need for regular maintenance

Rompe and Seul (1985) suggest that PMVI may lead to a grester awareness of the need for
regular maintenance. However the behaviourd response of motorists to PMVI  remains
unclear as reported in Chapter 2.6. In these circumstancesit isimpossible to determine the
nature and extent of benefits, if any.

7.7  Bendfitstoindustry

A national PMVI program has the potential to provide a boost in business turnover for
sections of the motor trades indugtry. To illugtrate the point; if al passenger vehicles over 4
years of age were tested annudly, this would result in annud checks of 7.2 million vehicles,
some 5 million vehicles more than a present. Furthermore if the fallure rate a ingpection
was 20 percent, repair of defectswould be undertaken on an additiona 1 million vehicles.
Based on an inspection fee of $25 and an average repair cost of $100, an increase in annua
turnover of up to around $225m may be expected.

Keatsdde estimates the potentid direct employment effect of this form of inspection to be
up to around 3000 additiona inspectors (approved licensed mechanics).  Further
employment generation would arise from repair work, dthough it is likely to be subgtantidly
less than that arising from the ingpection effort.

A national PMVI program based on use of private garages would require investment in
specidisad testing equipment and staff training. In the event the ECE modd or the preferred
NRMA modd (centrdised testing facilities) was adopted, an even gregter investment
program would be required as new facilities would need to be constructed.

66



Keatsdale Pty Ltd COST EFFECTIVENESS OF PMVI
ACN. 050242156

Assessment of industry assistance is outside the terms of reference and accordingly has been
excluded from benefit cost caculations.

7.8 PMVI and motor vehicle theft

Motor vehicle ingpection, whether periodic or a change of ownership, is commonly believed
to be an effective countermeasure to professiona motor vehicle theft.

Motor vehicle theft in Audtrdiais amgjor problem. The Nationa Motor Vehicle Theft Task
Force (1997) reported that the Audtralian rate of motor vehicle theft was second only to that
in the UK, and far in excess of that in the USA. Over 122,000 vehicles were reported
stolen in 1996, with around 26,000 unrecovered. NRMA (1995) estimated the st of
motor vehicle theft to insurers a $650m annudly. Subdtantid additiond community
resources are dso consumed in law enforcement, legal processes and gaols.

The potential “theft reduction” benefits of PMVI were examined by the South Audtrdian
Parliamentary Environment, Resources and Development Committee (1995). In evidence
to the Committee, the SA Department of Trangport is quoted as indicating; “There is
insufficient evidence to suggest that substantial benefits would be derived from (PMVI)
identity ingpections’. They reportedly observed that vehicle ingpections undertaken in high
risk categories detected “reatively few stolen vehicles’. The Royd Automobile Association
(RAA) of SA was dso quoted as arguing that checks undertaken in the context of annua
PMVI would “not improve the detection rate of vehicles with dtered identification”. The
Committee concluded that there was “little evidence to suggest that substantial (theft
reduction) benefits would be derived (from annua PMV1)”.

In a commissioned report for the National Motor Vehicle Theft Task Force Keatsdde
(1997) examined the feadbility of theft reduction dtrategies for vehicles solen for profit.
Keatsdde identified some 12 modus operandi used in professona theft and examined the
effectiveness of a range of countermeasures including periodic motor vehicle inspection and
motor vehicle ingpection at change of ownership. Neither of these measures was found to
be effective in countering the vast mgjority of commonly used modus operandi. Accordingly
Keatsdde concluded there are no ggnificant theft reduction benefits to be gained from
PMVI.

79 PMVI and consumer benefit

The consumer benefits of annud PMVI were the subject of examination by the South
Augrdian Parliamentary Environment, Resources and Development Committee (1995).

The Committee reported evidence of the RAA which suggested that PMV | type inspections
were of little value from a consumer protection viewpoint as they did not provide advice on
the “mechanica soundness’ of avehicle.

67



Keatsdale Pty Ltd COST EFFECTIVENESS OF PMVI
ACN. 050242156

The SA Consumer Affairs Commisson was aso reported as indicating that “ Consumers
may be induced to purchase vehicles believing that a certificate of roadworthinessis redly a
certificate that the car is completely free of defects and they do not need to have the vehicle
further inspected. Vaue for money and road worthiness can be a long way gpart in the
purchase of amotor vehicle’.

The ACIL (1996) NSW Motor Trade Review aso questioned the consumer benefits of
PMVI.

In these circumstances the consumer benefits of PMV| have been assumed as zero for the
purposes of the BCR cdculations.

7.10 A summary of the benefits attributable to PM VI

The aggregate benefits attributable to PM V1 for inclusion in BCR cal culations depend on the
testing model to be adopted. The most critical aspects of the mode include the vehicle age
a time of commencement of testing and the ingpection intervad. Various modds used for
BCR cdculations are discussed in Chapter 9.

Benefits which have been applied to BCR calculations are reported in Table 28.

TABLE 28- Benedfitsattributableto PMVI

Benefit category Range applied in BCR calculations

Accident costs attributable to light vehicles Upper bound $5.6b

(1993 Lower bound $4/9b

(based on the following unit costs)

fata $752,400
hospital injury $113,100
medical injury $11,900
property damage only $5,000

Emissions neither benefits nor costsin cluded

Increased fleet productivity nil - not quantified

Industry assistance nil - not gquantified

Theft reduction nil

Consumer benefit nil
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8. COSTSATTRIBUTED TO PMVI

8.1 Introduction

The cost of vehicle ingpection includes the ingpection fees charged, the cost of repairs, the
operating cost of ddivery/collecting the vehicle from the inspection gation, the loss of time
asociated with the above and costs associated with delivery/collection of those vehicles
subsequently requiring repairs.

82  Ingspection fees

The fees charged for vehicle ingpections vary markedly. The time to undertake a vehicle test
and hence the fee depends in large pat on the purpose of the tedt, the vehicle
elements'components to be ingpected and the testing equipment and facilities available.

The cost of a comprehensive vehicle ingpection is illustrated by the charges levied by
motoring associations. Fees of $105 to $135 are typicaly charged for comprehensive pre-
purchase vehicle ingpections and these provide an assessment of the condition of dl key
edements of the vehide including mechanicad condition, paintwork, body work etc. They
generdly advise as to defects requiring immediate attention, deteriorating components which
arelikdly to require atention in the foreseeable future, and other advice.

These comprehensive ingpections do not just provide a “pass’ or “fal” on the day of the
test. The “added vaue’ of this form of test is that it provides a warning to motorists of
deteriorating components which in time may develop as a serious defect. These tests are
generdly recognised as providing an “independent” assessment of the vehicle, free of
potentia conflict of interest. They typicaly take 1 to 1.5 hours to complete in well equipped
workshops.

In comparison, fees charged for Roadworthiness Certificates are substantialy chegper and
such tests are generdly focussed on mechanica condition of prescribed items. The fee for a
Roadworthiness Certificate in Victoriais not regulated and “ market rates apply”. VicRoads
has reported that the average price for a motor vehicle ingpection is between $40 and $45,
but this can vary according to the complexity of the test. The fee for a Roadworthiness
inspection in Queendand is set by government at $41.

Fees levied or proposed for annua motor vehicle ingpection are substantiadly lower than for
change of ownership inspection, being in the range $18.60 to $27.
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Vehicle inspection/identification checks are dso required in dl jurisdictions a the time of
registration of a vehicle trandferred from interstate. The fees charged are d<o at the lower

end of the scale (up to $35).

Further information on fees charged for motor vehicle ingpections is provided in Table 29.

TABLE 29- Feescharged for motor vehicle inspection

Sour ce Fee Comment

NRMA $105- $125 Comprehensive report on all
elements of vehicle condition
including mechanical condition,
paintwork, body work etc.

RACV $115 on site Workshop inspections include

$135 workshop removal of wheels
RACQ $85 - $130 mechanical Master inspection includes

$105 - $155 master

mechanical components plus
assessment of body and trim

Victorian Roadworthiness Certificate | typicaly $45 Fees set by market.

(RWQ) RWC validfor 30 days.

Queensland Roadworthiness Certificate | set fee $41 Fee set by government

(RWQC) RWC validfor 30 days.

NSW annual inspection fee $23 System reportedly overhauled
and simplified in 1992

NT annual inspection fee $18.60

ACT inspection fee for vehicle issued | $32 Red defect notice isissued at

with“red defect” notice the time of random vehicle
inspection

NSW interstate transfer inspection fee | $23-$35 The higher feeis associated with
“identification” checks for
registration

ACT interstate transfer inspection fee $31 Involves “identification” checks
for registration

NRMA recommendations for an| $26-%$30(1991)

improved AlS system

MTA  South Australian annual | $27 Authorised garages

inspection fee proposal
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NRMA (1991) reported that it believed “well euipped and designed ingpection centres’

such as were reportedly offered by United Technologies to the NSW Government would
charge afee of around $18. This ingpection fee provided the basis for costings by NRMA
which lead to an overall benefit cost ratio for annual PMVI of between 1.2 and 1.9. By

comparison in 1996 the ACT Government purpose built testing station which incorporated
Specidist dynamic testing equipment charged $32 per vehicle inspection. In these
circumgtances even dlowing for inflation the NRMA cost estimate appears low.

In undertaking benefit cost calculations the RACV (1994) adopted two levels of fees, $25
and $50 for the cost of inspection.

Rompe and Seul (1985) adopted low inspection fees which contributed to the achievement
of BCRs between 1.7 and 2.6. (Allowing for differences in exchange rates the actua fees
charged for vehicle ingpections by ECE Member States are frequently higher than assumed
by Rompe and Seul).

In its analyses NHTSA (1989) recorded the comparatively low leved of ingpection fees
charged by the US States (US$3 to US$15) in 1988. Even dlowing for currency
converson and exchange rates these low fees gppear unredidtic in the Austraian motor
trades environment.

Keatsdale has adopted a range of inspection fees of $25, $35, and $50 for a PMVI type
ingpection. These fees have been assumed to achieve full cost recovery (including return of
capital investment) based on the application of commercia accounting standards.

No alowance has been made for the costs of supervison and auditing of the ingpection
system which would need to be undertaken by Government. These costs are considered to
be relatively smal compared with other codts.

8.3  Failureratesat inspection

The failure rate at ingpection has direct consequences for eements of the total cost of
PMVI, including repair costs and associated indirect costs.

The average failure rate in the NSW PMVI program as previoudy reported is around 20
percent. As discussed in Chapter 4 surveys and random inspections potentidly
representative of vehicle fleetsin the ACT and NSW have reveded tyre defectsin the range
10 percent to 12 percent. In these circumstances, having regard to the other defect types, it
is not unrealigtic to expect a 20 percent defect rate in the nationd vehicle fledt.

McLean et d (1979) and Victoria Police (1996) reved a defect rate of between 36 percent

and 40 percent. The defect rate at Roadworthiness inspection in Victoria (VACC 1989)
was around 80 percent. These defect rates however cannot be considered as
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representative of the nationd vehicle fleet, as they involve over-representation of older
vehicles

For the purposes of sengtivity testing in the context of benefit cost cdculations a range of
defect rules have been adopted; 20 percent based on PMVI program; a speculative 30
percent and an unlikely upper bound limit of 40 percent.

84  Cod of repairs

Rdiable information is not avalable on the cost of vehicle repars from annud vehicle or
roadworthiness inspections.

RACV (1994) in undertaking an economic assessment of annua ingpections adopted a
“consarvetive’ ettimate of an average of $100 per vehicle, but dso included a higher figure
of $200 per vehide for “sengtivity” testing. The incidence and nature of defects identified
by the Victoria Police (1996) provides abasis for estimating the likely cost of repairs. Inthe
event these defects were identified at PMVI the average cost of repairs has been
conservatively estimated by Keatsdae as around $200 per “failed” vehide

In the event the more stringent testing standards associated with Victorian Government
roadworthiness tests were gpplied to an annud PMVI program, then the cost of repairs
would be subgtantialy higher, due to higher defect rates and the nature of repairs required to
be undertaken.

Unlike the RACV, NRMA (1991) excluded vehicle repair costs in their benefit cost
cdculation.

Rompe and Seul (1985) acknowledged that indirect costs “must aso include ... the cost of
repairs which might not have had to be made without roadworthiness test”. However they
excluded the cost of repairs in caculating the benefit cost ratio on the basis that motorists
were required to comply with safety legidation and that “any added codts for regular repair
and maintenance must be weighed againgt the savings yielded by preventative repairs and
the opportunity which they provide to avoid unnecessary repair work”. (The only indirect
cogts included by Rompe and Seul were time costs associated with travel and driving the
vehicle during testing.)

These gudies illugtrate the issue over what costs should be included in BCR cdculation.
FORS s of the view that BCR calculations should reflect afull cost rather than apartid cost
perspective. (Private communication 1997).

Keatsdae has incorporated a range of average repair costs from zero (reflecting the partia
cost perspective), and $50, $100, $200 to incorporate afull cost perspective.
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85  Indirect costs associated with vehicle inspection

The indirect cogts of vehicle ingpection include the vehicle operating costs associated with
the delivery and collection of the vehicle from the inspection centre and the associated
“travel time’ codts.

The actud indirect costs will depend on the nature of the vehicle ingpection system (eg.,
centralised purpose built facilities or decentraised systems using authorised garages and
inspectors).

Operation of the two ACT testing Stations in the 1980s provides an indght into these codts.
Inspection times for vehicle identification, communications equipment (indicators, horn etc.)
and other equipment (windscreen wipers) were typicdly five minutes, while mechanica
ingpections “over the pits’ and on dynamic brake testing machines were typicaly 10-15
minutes. Time in queues prior to tests was typicaly between 15 minutes and 40 minutes.
Travel time to deliver the vehicle to the ingpection station and return to work/home has been
assumed on average to be 30 minutes. (Canberra has an excdlent road network with
limited road congestion compared with most other capitd cities) Persons living or working
in outer suburban areas experienced mgor disruption to their working day in order to
present their vehicle at the nearest ingpection station.

Overdl, the “one day of the year” trip to the Motor Vehicle Regigtry typically accounted for
1to 1.25 hours of an ACT driver'stime. To improve customer service a range of options
were implemented including late openings and weekend operation of the testing Stations.
Appointment systems were examined but regarded asimpractical. Information reported by
aloca radio station provided listeners with advice through the day on the waiting time at the
Motor Vehicle Regidtries.

For the purposes of benefit cost calculation Keatsdale has adopted a range of assumptions
based on purpose built testing stations.  These include socid time cogs of 0.5 hours
(inspection time only), 1.0 hour, and 1.5 hours and vehicle operating cost based on an
estimated average 20 kms trave to present and collect the vehicle.

Rompe and Seul (1985) in their economic evauation recognised travel time as a mgor cost
component. (Indirect costs (including travel time) were dightly in excess of inspection costs
(817 ECU compared with 7-15 ECU per test).)

An ingpection system comprising decentralised authorised local garages offers potentialy

greater levels of customer convenience (refer Chapter 2.6). Drivers are not required to be
“a the whed” to take the vehicle “over the pits’. “Trave time’ costs may be limited to the
time to deliver and collect the vehicle from the garage. For the purposes of the benefit cost
cdculation travel time of 30 minutes has been adopted.
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For the purposes of benefit cost caculations a nomind range of indirect cogts (socid time
costs and operating costs) have been included, namely zero, $20, $30, $40.

Socid time costs were not included by ether the RACV or NRMA in their caculations.
Hence the resultant benefit cost ratio would tend to overstate the position.

Additiond indirect costs may be incurred for vehicles where defects require rectification.
For the purposes of benefit cost caculations a nomind range of indirect costs of repair have
been included, namely from zero, $20, $30. These costs were not included by RACV
(1994), NRMA (1991) or Rompe and Seul (1985) in their benefit cost caculations.

86  Cod of unwarranted repairs
Limited information is available on the contentious issue of unwarranted repairs.

Carnegie-Médlon (1975) reported on the testing outcomes of submitting a vehide with
introduced defects to 20 different testing stations in Pennsylvania. They concluded “the
number of nonexistent defects found ranged from none to 7 with an average of 1.75 and an
average estimated repair cost of US$34.93” (around A$200 in 1993 dollars).

Schroer and Peters (1977) based on the examination of a sample of 15,000 vehicles,
concluded 23 percent of repairs involving 32 percent of repair costs were unnecessary. In
discussion of the research Wolfe and O'Day (1985) observed “fendes were somewhat
more likely to be victims of unnecessary repairs than maes’. They dso observed a
sgnificant decline in the rate of unnecessary repairs over the 16 month period of the project.

Choice (1994) quoted from the UK Consumers Association magazine “Which?’, that “15
out of 36 garages (42 percent) failed its test car for items which were in fact acceptable
under the current standards’ and that “consumers would have ended up paying for
unnecessary repairs’.  (The UK inspection system is based an use of gpproved private
garages (asin NSW) for annud vehicle ingpection.) Similar findings have been reported by
the New Zealand Consumers Association (1994).

Problems with the NSW AIS have been reported by the NRMA (1991) including “ conflict
of interest by the participants’ and a“low” leve of audits both of which continue to exist in
the “overhauled” system in operation in 1996. In these circumstances there is reason to
believe that unwaranted repairs would result from inspections undertaken by some
authorised garages.

Mechanica repair of motor vehicles also continues to be a mgor category of consumer
complants in most Audrdian jurisdictions.
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For the purpose of caculations the cost of unwarranted repairs has been set at 32 percent
of the total repair cogt, for the range of repair costs identified in Chapter 8.4.

The cogts of unwarranted repairs were not included by the RACV (1994), NRMA (1991)
or Rompe and Seul (1985) in their calculations.

8.7 Value of travel time

For the purposes of economic andyss the vaue of travel time has been based on indexing
of the BTCE (1992) estimate of $14 per hour indexed according to CPl to 30 June 1993.

88 A summary of the costs attributable to PMVI

For the purposes of benefit cost caculations Keatsdae has adopted a range of costs for
ingpection fees, the cost of repairs, indirect costs of ingpection, indirect costs of repairs and
unwarranted repairs. A range of failure rates at ingpection have aso been adopted. These
are summarised in Table 30.

TABLE 30- CostsattributabletoPMVI

Cost categories Range applied in BCR calculations
Inspection fees $25, $35, $50

Cost of repairs zero, $50, $100, $200

Indirect costs of inspection zero, $20, $30, $40

Indirect cost associated with repair of defect zero, $20, $30

Unwarranted repairs zero, $30, $60

Failure rate at inspection 20%, 30% , 40%

9.
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COST EFFECTIVENESS OF PMVI IN AN AUSTRALIAN CONTEXT

9.1 Introduction

To examine the cost effectiveness of PMVI in an Audrdian context it is necessary to
compare associated socia benefits and costs. The basis for estimating benefits and codts
have been reported in Chapters 7 and 8 respectively.

92 I nspection models

A range of ingpection modds with differing times of commencement of ingpection and
ingpection intervas have been examined to determine the cost effectiveness of PMVI.
These include those currently in use in Audrdian jurisdictions, those examined by Rompe
and Seul (1985), the minimum ECE requirement and amodel focused on inspection of older
vehicles (aged 10 years and over). The features of these models are described in Table 31.

TABLE 31- Ingpection modelsincluded in the examination of the cost
effectiveness of PMVI

Modd Description (commencement agein yearsand interval
between inspectionsin years)

NSW AlS system 4-1-1-1-1-1-1->

Vic, Qld. change of ownership 3-3-3-2-2-2->estimate

Rompe and Seul (1985)

optimum 3-1-1-1-1-1-1->
minimum 7-1-1-1-1-1-1->
ECE minimum (Asander 1992) 4-2-2-2-2-2-2->
Old cars - hypothetical 10-1-1-1-1-1-1->

9.3  Vehicle population subject to PMVI

For the purposes of benefit cost calculations a light vehicle (passenger vehicles and light
commercias) population of some 9.6 million vehicles at June 1993 has been adopted.

Annua PMVI programs were in operation in 1993 in NSW, ACT, NT and affected an

edimated 2.6 million light vehicles annualy. Change of ownership inspection programs were
in operdion in Victoria and Queendand and were estimated to include an estimated 1.4
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million light vehidesin any one year. (Thisestimate is based on an average period of vehicle
ownership of 2.7 years). Around 15 percent of the nationa light vehicle fleet was covered
by new car warranties, and an estimated 8 percent of the light vehicle fleet was covered by a
second- hand dedlers warranty a some time during atypica year

9.4  Adjustment of benefit estimatesto allow for Stateswith PM VI

If PMVI programs lead to a reduction in road crashes, then the BTCE (1993) estimate of
the cost of road crashes would understate the cost were these programs not in place.

Accordingly, to adequatdly estimate the potentid benefits of PMVI applicable to passenger
vehicles and light commercid vehicles it would be necessry to “adjust” the BTCE
edimates. This is because the BTCE estimates would include the benefits of annua PMVI
in NSW, ACT and NT and the benefits of change of ownership inspectionsin Victoriaand
Queendand.

The methodology to be used to recalculate the benefit estimates needs to be established.
One possible basis is to make the adjusment in proportion to the vehicle population
affected.

It is edimated that on average 4.0 million of the 9.6 million passenger vehicles and light
commercid vehicles registered a 30 June 1993 would have been ingpected under annud
and change of ownership PMVI programs. On this basis for every 1 percent benefit
attributed to inspection progams the BTCE estimated benefits arising from reduced road
crashes would need to be factored upward by 1.7.

For the purposes of benefit cost caculations two levels of benefit estimates have been
adopted - an unfactored benefit and a factored benefit of 1.7 times the unfactored benefit in
recognition of the possible contribution of existing ingpection programs to reduce road
crashes.

95  Effectivenessof PMVI having regard to defect-related crash rates

As reported in Chapter 5 benefit cost calculations ae to be undertaken on the basis of four
scenarios, with the rate of crashes involving defects as a cause and/or contributing factor in
light vehicles set at a nationd average of 2.3 percent, 3.7 percent, 7.7 percent and 9.0
percent.

It is crucial however that allowance is made for the likely effectiveness of PMVI in
removing potentially fatal defects.

Having regard to the nature of tyre problems (the largest single causal or contributory factor)
revedled from examination of the FORS Fata File (1992) and the generd difficulties in
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identifying these defects a annua PMVI, it is improbable that PMVI will be effective in
causing these defects to be removed from the vehicle fleet. Similarly PMVI is unlikely to be
effective in removing many other defects, smply because these may frequently occur during
the interval between ingpections.

For the purposes of undertaking the economic evauation 3 hypothesised levels of efficiency
of annud PMVI have been adopted, ranging from 33.3 percent, 50 percent and 66.7
percent, (the latter figure is percelved to be highly optimigtic having regard to the analysis of
the FORS Fata File 1992 case studies).

The corresponding percentage of crashes which may be avoided by annua PMVI for
specified levels of effectiveness of PMVI and the 4 scenarios of involvement of vehicle
defectsin fatal crashesis provided in Table 32.

TABLE 32- Percentage of defect-related light vehicle fatal crashes which may
be avoided through PMVI scenarios

Effectiveness of L ower bound Upper bound
PMVI 1 2 3 4

(%) ()] M) M) H)

100 2.3% 37% 7.7% 9.0%
66.7 (H) 1.5% 2.4% 5.1% 6.0%*3
50 (M) 1.3% 1.9%*" 3.8%**" 4.6%
333(L) 0.8% *? 1.2% 2.6% 30%

*1 most probable estimate range
*2 |ow probability lower bound estimate
*3 |ow probability upper bound estimate

The most likely reduction arising from PMVI in vehicle defect-related fatal crashes
involving defects in light vehicles is estimated in the range 1.9 percent to 3.8 percent,
with lower and upper bound egimates of 0.8 percent and 6.0 percent. The lower and
upper bound limits are however improbable, but have been included for sensitivity
testing purposes only.

9.6 Overview of benefits

For the purposes of the benefit cost calculation arange of benefits have been adopted
involving estimates of the cost of road crashes attributable to light vehicles, factoring of these
costs to incorporate assumptions regarding the effectiveness of existing PMV 1 programs,
and arange of assumptions regarding the effectiveness of ingpectionsin diminating defects
which cause or contribute to road crashes. Further detals are provided in Table 33.
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TABLE 33- Factors affecting benefits - Upper and lower bound estimates

Factor

L ower bound Upper bound

Estimated cost of road crashes attributable to
light vehicles

$4.9b $65.6b

Factoring of the cost of road crashes assuming
PMVI
. has not contributed to reduced road
crashes
._has contributed to reduced road crashes

Factor benefitsby 1.0

Factor benefitsby 1.7

Percentage reduction in road crashes having 1.9 percent 6.9 percent
regard to various levels of effectiveness of

PMVI and forecast levels of contribution of most  probably

vehicle defectsto road crashes 3.8 percent

(1993 dollars)

A range of esimated benefits arisng from the various combingtions of these factors is

reported in Table 34.

TABLE 34- Estimated benefits of PM VI

Per centage of road crashesreduced dueto PMVI

Lower bound Mot probably Upper bound
(1.9%) (3.8%) (6.0%)

(A)
For he cost of road crashes related to light
vehicles estimated at $5.6b

Existing PMVI programs assumed

. not to have contributed to reduced road
crashes (Factor 1.0)

. to have contributed to reduced road
crashes (Factor 1.7)

$180m $360m $571m

(B)
For the cost of road crashes related to light
vehicles estimated at $4.9b

Existing PMVI programs assumed

. not to have contributed to reduced road
crashes (Factor 1.0)

. to have contributed to reduced road
crashes (Factor 1.7)

$Bm $186m $294m

$158m $316m $500m

(1993 dollars)
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9.7  Overview of cost calculations- inspection commencing at 4 years

The quantum of costs to be included in the benefit cost calculation depends on assumptions
concerning the level of ingpection fee, the level of indirect costs, whether a partid or full cost
gpproach is adopted in relation to repair cods, the leve of repar cods, the leve of
unwarranted repair costs and associated time costs.  An overview of the various cost
elements for afleet of 7.7m light vehicles (vehicles 4 years and older) is reported in Tables

35, 36, 37 and 38.

TABLE 35- Inspection related costs

Cost categories L ower bound Most probable Uppe bound
I nspection costs per vehicle $25 $35 $50
Indirect costs of inspection per

vehicle $20 $30 $40
Total inspection cost for 7.7

million vehicles $346m $501m $693m

(1993 dollars)

TABLE 36- Repair related costs

Failurerateat inspection Estimated repair costsfor the Australian fleet for various

(assumed) estimates of the aver age cost of repairs of defective vehicle
$50 per vehicle $100 per vehicle $200 per vehicle

20% $77m $154m $308m

3% $115m $230m $460m

40% $154m $308m $616m

(1993 dallars)
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TABLE 37- Unwarranted repair costs

Failurerateat inspection Estimated costs of unwarranted repairsfor the Australian

(assumed) fleet according to estimates of the averagerepair cost
$50 per vehicle $100 per vehicle $200 per vehicle

20% $18m $36m $72m

3% $27m $H4Am $108m

10% $36m $72m $144m

(1993 dollars)

TABLE 38- Indirect cost of repairs
Failurerateat inspection Estimated indirect costs associated with unwarranted repairs
(assumed)
Lower bound Upper bound
20% $31m $46m
3% $46m $63m
40% $62m $91m

(1993 dollars)

9.8 Benefit Cost Ratios- ingpection commencing at 4 years

For the purposes of cdculation of benefit cost ratios upper bound benefit estimates were
matched to upper bound estimates of cost, the most probable estimate of benefits and costs
matched, and lower bound estimates of benefits and costs matched. An overview of the
benefits, costs and resultant benefit cost ratios are reported in Table 39.
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TABLE 39- Benefit Cost Ratiosfor testing at 4 years

L ower bound Most probable Upper bound

Benefits $93m $316m $71m
Costs (Full cost approach)
Inspection fees $346m $501m $693m
Indirect costs

repair costs $77m $230m $660m

unwarranted repair costs 0 $36mM $108m

indirect repair costs 0 $31m $46m
Total Cost $423m $398m $1506m
BCR
Full cost approach 0.22 035 0.38
Costs (partial cost approach)
Inspection fees $346m $501m $693m
Indirect costs

unwarranted repair costs 0 $3Bm $108m
Total Cost $346m $537m $301m
BCR
Marginal cost approach 0.27 059 0.71

In summary the benefit cost ratios based on full costs range from 0.22 to 0.38 and
0.27 t0 0.71 based on a marginal cost approach, ie., annual PMVI for light vehicles
commencing at 4 years is wlikely to prove cost effective. The use of a marginal
cost approach is unacceptable to both BTCE and FORS as previously indicated.

9.9  Other PMVI inspection models

Compared with the ingpection modd discussed above, the Rompe and Seul (1985)
“optimum” ingpection modd provides for ingpection commencing a 3 years and then a
annud intervas. In an Audrdian context this could be expected to subject a further
480,000 vehicles to ingpection (ie. the costs associated with PMVI would increase). The
benefits of ingpecting this group of vehides is potentidly lower than for older vehicles
(occurrence of defects increases with age). At best the benefit cost ratios reported in Table
39 may gpply, but they are likely to be lower for this ingpection modd.

The ECE (minimum) model provides for ingpection commencing a 4 years and then at 2
yearly intervas. This would serve to have the costs associated with PMVI identified in
Table 39. As PMVI is recognised not to have an enduring effect (refer Chapter 4.7) it is
reasonable to assume on average that the benefits of ingpection may not be apparent after a
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year and or other unidentified defects will have occurred, hence the benefits could be
expected to have halved. Consequently the benefit cost ratios discussed above are unlikely
to change markedly.

Ingpection a change of ownership commencing e three years is likely to be margindly less
cod effective than annud inspection commencing & four years.  This is because initia
ingpections on average will occur a three years (adding to costs but without proportiona
benefit), and on average at an interval of 2.75 years thereafter. While the total cost will be
reduced, the benefits will aso be proportionately reduced as PMVI is recognised as not
having an enduring effect.

Focussing PMVI programs on older vehicleswill substantialy reduce the total costs.

Whether benefits for older vehicles can be redised from annud or bi-annud inspection is
highly problematic. Vehicle defect data implies a substantidly higher probability of defects
occurring in older vehicles than for younger vehicles in the interva between inspections.
Unless the timing of ingpections is reduced to correspond with the probable emergence of
defects, vehicle defects in older cars will emerge. Consequently annua PMVI is unlikely to
prove cogt effective for older vehicles. Whether bi annuad PMVI would be cost effective is
problematic.

9.10 Comparisonswith other studies

The benefit cost ratios presented in this Table 39 differ from those reported by Rompe and
Seul (1985), NRMA (1991) and RACV (1994) and others (refer Table 1). Factors which
have lead to the differing outcomes in these assessments are discussed below.

Rompe and Seul reported benefit cogt ratios in the range 1.7 to 2.6 for a PMVI mode
which indluded ingpections commencing at four years and a yearly intervas theredfter.
Between 40 percent and 60 percent of the benefit stream was associated with non road
accident benefit (ie, fud savings) which are ingpplicable in the Audrdian context in the mid
1990's. Removd of these non accident related savings would result in a benefit cost ratio of
between 0.99 and 1.30.

Furthermore their benefit calculations assumed reductions of between 5 percent and 10
percent in accident costs which gppear unsustaingbly high in the Audtrdian context in the mid
1990s. Their cogt stream aso gppears unredigticaly low in an Audrdian context, primarily
due to their assumption of a comparatively low cost of ingpections. Inspection costs were
formulated on a theoreticd basis, and assume very high levels of productivity with testing
sations being open 250 days a year (includes public holidays). Experience of the ACT
testing stations suggest these assumed productivity levels are not readily achievable in an
Audrdian environment.
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Because their assessment was formulated on the basis of centralised specidist testing
facilities no recognition has been made of the cost of unwarranted repairs. Asindicated in
Chapter 4.5 if an ingpection system is adopted which uses private garages the cost of
unwarranted repairsislikely to be higher.

NRMA (1991) present differing perspectives regarding the use of private garages for
conducting annua PMV1. They suggest “retaining the AlS scheme, while improving its costs
... isunlikely to have a benefit codt ratio of greater than oneg’ (p.20), yet their conclusions
(p.26) date that improving the standard of ingpectionsin AIS “would almost certainly result
in the costs exceeding the benefits’.

Furthermore the NRMA assessment does not appear to include indirect costs or the cost of
unwarranted repairs. As indicated earlier where an ingpection system is based on private
garages the cost of unwarranted repairsis likely to be understated. Inclusion of these codts
would result in ahaving of the NRMA estimate of a benefit cost ratio to around 0.5.

NRMA aso concluded that “well equipped and designed ingpection centres, supplemented
by roadside ingpections would have a potentid benefit codt retio in the range 1.2 to 1.9".
Again theindirect costs of vehicle ingpection do not gppear to have been included in the cost
stream, nor has the cost of roadside ingpections. Recognition of these indirect costs in the
benefit cost equation would at best lead to a benefit cost ratio in the range 0.6 to 0.95,
excluding the cost of roadside inspections.

The RACV (1994) assessment of PMV 1 hasincluded an gpparently high cost structure with
ingpection costs of $50 and arepair cost of $100. The benefit cost ratio corresponding to a
1.8 percent inspection effectiveness (crashes prevented by PMV1) was estimated to be 0.12
and for an ingpection effectiveness of 5 percent was estimated to be 0.34. Benefits were
edimated usng FORS data The RACV did not include indirect costs nor the cost of
unwarranted repairs which have been included in assessments presented in thisreport. Even
dlowing for these differences in cost categories the RACV edimates of totd cost are
relatively higher than those adopted in this report. Consequently RACV estimates of benefit
codt rétio are lower.

It should aso be noted that the RACV assessment was concerned with the cost
effectiveness of changing from the current change of ownership program to annua PMVI.
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9.11 SomeConclusions

A range of issues have served to drive the economics which in turn have demondtrated that
PMVI isnot cogt effective. Theseinclude:

PMVI is only one smdl factor in a range of factors affecting the roadworthiness of
vehicles.

PMVI has an intrinsc and fundamental weakness - it condtitutes an inflexible periodic
response to a problem which may occur at any time.

The interva between PMVI ingpections bears no relaionship to the probability of a
defect occurring - on the “one day of the year” a vehicle may be passed at inspection;
during the other 364 days defects continue to occur, ie.,, PMVI does not have an
enduring effect.

Wide differences are gpparent in items considered necessary for inspection from a road
safety perspective - many items examined in the more “comprehendve ingpection
programs’ are likely to be of only peripherd relevance, or none a al.

Ingpection standards vary and are open to wide interpretation where components
deteriorate (as digtinct from exhibiting a distinct failure mode). Reigbility of ingpection
systems remains amgjor issue.

The cods of PMVI are substantid compared with the benefits. While inspection costs
may be reduced they congtitute only one element of total cost.

Indirect codts conditute a substantial proportion of total costs - roughly equd in
meagnitude or greater than the direct ingpection cogts.

Indirect costs cannot readily be reduced and are unavoidable - efforts to achieve
economies of scale in ingpection generdly increase indirect codts.

Vehicle defects do not currently congtitute a substantial contribution to fatal and serious
injury accidents - the most cogtly categories of road accidents. Even if PMVI was
intrindcaly effective (and it isn't) the benefit sream would be limited.

This analysi s does not in any way question the importance of maintaining vehicles
in a good mechanical condition. However it emphasises that the concept of current
PMVI programs are fundamentally flawed, and in the current environment is
unlikely to be cost effective.
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The quedtion arises as to whether there are other instruments or means by which the
regulatory authorities may intervene in a cost effective manner to reduce vehicle defect-
related crashes involving light vehicles
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10. ALTERNATIVESTO CURRENT PMVI PROGRAMS

10.1 Introduction

As discussed in the previous Chapter, current PMVI programs are unlikely to prove cost
effective because of their intringc and fundamenta characteritics.

To develop a more cost effective ingpection system it would be advantageous to match the
timing of the intervention (ingpection) to the emergence of likely defects and focus on those
primary safety items demonstrated as mgjor contributors to crashes. These measures would
serve to reduce the costs.

10.2 Timing of public intervention

Risks to road users arise a any time of the day or night due to a combination of human
factors, road environment factors and vehicle condition. While it is unacceptable and
impracticd for governments to continuoudy monitor their citizens, the community has
accepted the concept of moderate intensity random traffic enforcement activity in relaion to
random bregth testing (RBT) and speed.

Successful random programs have achieved behaviour modification by generdting the
perception of a red risk of detection of errant behaviour together with significant
pendtiesfines. In 1995 around five million random breath tests were conducted. In
addition over one million speeding infringement notices (excluding speed camera related
infringements) were issued nationdly.

Random vehicle inspection activities are currently conducted by police in dl jurisdictions but
a low leves (on average around 1 percent of the nationd vehicle fleet annudly). The
effectiveness of this low intengty ingpection is not known.

Vehicle condition may aso be ingpected on occasons in the context of other police traffic
enforcement operations, primarily speed enforcement activities. Vehicles with obvious
defects may dso come to attention during RBT operations, athough identification of vehicle
defectsis currently generdly periphera to RBT activity.

Extension of police RBT and speed infringement operations to include some form of vehicle
ingpection may offer an dternative to the forma PMVI program.
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TABLE 40— Palice traffic enforcement activity, including vehicle inspection

Examples of policetraffic enfor cement activity 1995
Jurisdiction RBT intercepts Rate per 100,000 | Speedingfines*® | Vehiclecondition
vehicles compliance

offences/penalties/f
ines

NSW 2.300,000 0.7 300,000 26,400

Vic 1.700,000 06 450,000 43,700*°
3,600*°

Qld. *7 172,600

SA *7 41,000 10,000**

WA *7 129,000 *7

Tas *! 3,000° *!

NT *7 *! ll

ACT *7 13,000 upto17,000*°

Source — Police services

* ! Excluding speed camera related fines.

* 2 Defect notices arising from inspection of some 50,700 vehicles.

*3Penalty notices (fines) for unroadworthy vehicles.

** Estimate of vehicles inspected provided to SA Parliamentary Committee.

*5Target of 15,000 by vehicle inspectors and up to 2,000 by police as part of police operations.
*® |_aser speed detection units only

* " Not available

10.3 Key safety items

Anaysis of FORS Fata Files (1988, 1990, 1992) indicates that two factors account for 79
percent of dl defects in light vehicdles causng fatdities As mentioned earlier, tyres
accounted for 61 percent and brakes accounted for 18 percent.

VACC Roadworthiness data (1994) recorded the top three defect categories as brakes,
turn sgna and whed/tyre with defect rates of roughly equa magnitude. While rdiable
rdlevant in-service condition data is not readily avalable, ACT data and the NRMA
investigations discussed previoudy have confirmed tyres as amgor concern.
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These data suggest that focussing ingpection on key items such astyres and brakesand to a
lesser extent steering and turn sgnds is likely to provide the mgority of benefits which may
potentialy be achieved through inspection activity.

Ingpection of tyres and turn Sgnals can be readily achieved through brief roadside inspection
and the more advanced forms of deterioration in brakes and steering are aso often
amenable to smplified roadside inspection procedures.

10.4 Reducing costsof inspection

The use of brief screening procedures and the adoption of a focus on key safety items
amenable to observation in field testing would serve to massively reduce the cost of vehicle

ingpections.

To further minimise cogt it would be advantageous to incorporate the brief vehicle inspection
within an exigting traffic enforcement operation (or perhaps within the context of parking
ingpection operaions). In this manner the additiond activity congtitutes only a marginal
additiona cost.

In view of the demonstrated success of RBT in changing community attitudes, and the redlity
that a cursory vehicle inspection of primary safety items could be undertaken when the
vehicle is pulled over to enable the driver to be breeth tested, incluson of brief screening
type vehicle inspectionsin RBT operations would appear to offer mgjor advantages.

The outcome of roadside vehicle ingpections incorporated as part of police traffic operations
including RBT operations could include - a requirement to have an identified defect
corrected, a fine/pendity, a direction to have the vehicle comprehensvey ingpected for
roadworthiness and or defects corrected (say a an gpproved testing station/garage), a
combination of al or any of the above, or where extremdy serious defects are identified, the
vehicle immediately removed from the road, with suspension of regigration until the vehicle
is presented for re-regigtration in aroadworthy condition.

It should be noted that introduction of random roadside inspection in the context of RBT
operations may require amendments to State and Territory legidation, and further legidative
changes may dso be required to provide police with a full range of possible responses as
described above.

Ingpection of the mgority of vehicles would be unlikely to take more than two minutes, and
the ingpections to be undertaken on the remaining vehicles (consdered to have potentia
defects) would be unlikely to take more than three-four minutes at most. (A decison asto
whether a full ingpection was required would be unlikely to take any longer.) A full
ingpection would need to be conducted at approved testing stations. Based on NSW
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annua PMVI failure rates, around 20 percent of al vehicles subjected to a screening test
could be expected to be required to have a comprehensive roadworthy inspection.

Adoption of this process provides a very low cost means of screening as it avoids the cost
of comprehensive ingpection of an estimated 80 percent of vehicles that would have passed
a annuad PMVI ingpection.

The direct cost of police timeinvolved in screening ingpections is unlikely to exceed around
$2 per vehicle. The cogt of a full gpproved inspection remains unchanged (as reported in
Chapter 8). Indirect codts of the screening inspections will dso be extremdy smadl, the
margina cost being less than $1 per vehicle. Theindirect costs of afull gpproved ingpection
remains unchanged (as reported in Chapter 8). The cost to police services (and regidtration
authorities) of adminigtering such a system is unknown and would reguire investigation.

Random inspections may aso be undertaken by dedicated enforcement teams (eg., police,
trangport ingpectors, vehicle ingpectors), but cods are likely to be sgnificantly higher
(perhaps as high as $20 per ingpection) than including vehicle ingpection as an adjunct to
traffic operationsincluding RBT.

Random ingpections may aso include fidd vehicle ingpection units capable of virtudly full

roadworthiness inspections. However the full cost of ingpection per vehicleislikely to be a
least equd to that which would be charged by garages for annud PMVI inspections and
probably considerably higher.

10.5 Thecost effectiveness of integrating high intensity random vehicle
ingpection within existing police traffic operations

By incorporating vehicle ingpections nationdly into exigting police traffic operations including
RBT and speed enforcement operations, up to five million vehicles annualy may be subject
to a screening test and up to one million vehices may be required to undertake a
comprehensive vehicle ingpection.

The cogt (direct and indirect) of vehicle screening tests for the Audtrdian light vehicle flegt is
estimated at around $15m while the cost (direct and indirect) of consequential
comprehensive vehicle ingpections is estimated to be up to $45m. The consequent cost of
repairs is estimated to be $77m (lower bound), $154m (most probable), and $308m (upper
bound).

If a partial cost perspective is adopted in benefit cost calculations then at least $60m in
annud benefits would need to be generated for this form of random inspection to be cost
effective (benefit codt ratio of at least 1.0). In the event afull cost gpproach is adopted and
repair codts included in the benefit cost ratio cdculations then annud benefits of around
$200m would be required to achieve a benefit cost ratio of at least 1.0.
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The question is whether these levels of benefits are likely to be achievable from the system
of random vehicle inspections described above. As reported in Chapter 9 estimates of the
benefits of comprehensive annua PMVI are in the range $180m to $571m with the
probable level around $360m. (Refer Table 39). With up to haf the nationd vehicle fleet
being subject to random vehicle screening type ingpections and an expected 20 percent of
these vehicles being required to undertake a comprehengve vehicle ingpection (comparable
to annua PM V1), this scheme may perhaps be expected to provide haf the level of benefits
of a naiond annua PMVI program. In these circumstances the kenefits would be in the
range $90m to $285m with the most probable level around $180m.

It could be argued that the effectiveness of such a scheme would be diminished due to the
limited scope of the test conducted during screening.  On the other hand the costs and
inconvenience of being required to undertake a full roadworthiness ingpection at any time
aso provide an incentive for motorigts to monitor key items and maintain their vehicles in
better condition.

A scheme of random vehicle inspections integrated in police traffic operations
including RBT and speed enforcement operations may prove to be cost effective
(ie., benefit cost ratio of at least 1.0 appears potentially achievable). Furthermore
such a scheme could be trialed comparatively inexpensively in selected
jurisdictions and its cost effectiveness evaluated.
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