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FOREWORD

This report comprises the final version of the Bureau of Transport
Economics' interim report 'An Assessment of the Australian Road
System: 1979 Part 1', which was tabled in Parliament by the
Minister for Transport in May 1979, together with Part 2 which
consists of verbatim comments provided to the Bureau by interested

bodies.

Although the report has drawn upon the considerable body of
technique and experience developed by the Commonwealth Bureau of
Roads, it does incorporate some significant differences. First,
the report does not make specific total funding recommendations,
nor does it attempt to suggest what should be the future levels
of Commonwealth, State and local Government funding of roads
expenditure. Second, the report focuses considerable attention
on past patterns of road expenditure and on the economic merit of
those expenditures. Third, the sensitivity of the results of the
economic analysis to different levels of overall road funding is
examined. This examination is particularly directed to assessments
of efficient allocations of resources between road categories and

States.

The scope of the report is broad in as much as it attempts to
develop a comprehensive, explicit and detailed analysis of both
historical and future road investment for the whole of Australia.
In tackling this task various data deficiencies and procedural
constraints needed to be addressed. Accordingly, the quantitative
results need to be appreciated in this context. Thus, the detailed
quantitative results may be open to refinement in the light of
improved data bases and complementary methodogical procedures.
Notwithstanding this, the approaches adopted in the report are

such that the analytical results and general conclusions may be

regarded not only as indicative but also robust.




The results of the analyses presented in this report provide a
factual basis which, it is hoped, will assist the community and
relevant authorities assess alternative road expenditure policies.
The report also provides guidance to the three levels of Government
in Australia on economically efficient allocations of available
funds among the various road categories and indicates areas where

further research activity might profitably be directed.

(Colin A. Gannon)
Director

Bureau of Transport Economics

Canberra
May 1979
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CHAPTER 1 -~ INTRODUCTION

ROLE OF THE BUREAU

The Commonwealth Bureau of Roads (denoted in the remainder of
this report as the CBR) was established in 1964 with the statutory
function of advising the Commonwealth Government on the matter

of financial assistance to the States for roads and road transport.

In June 1977 the Commonwealth Bureau of Roads and the Bureau of
Transport Economics (established in 1970) were amalgamated to
form a new Bureau of Transport Economics (referred to in this
report as the Bureau or the BTE). In March 1977, in the second
reading speech to the Parliament on the Commonwealth Bureau of
Roads (Repeal) .Bill 1977, the Minister for Transport, the
Honourable P.J. Nixon MP, stated, inter alia, that:

"The new body will continue the present functions of both
the present Bureaux. Its primary function will be to
assist and advise the Government. Its duties will in part

be to:

. Undertake evaluations of the Australian road situation
as presently done by the Bureau of Roads. These will
continue to be done, as in the past, by consultation in
the broadest sense with State and local Government
authorities. It includes conducting investigations and
reporting to the Minister on the matter of the need for
financial assistance to the States for roads and road

transport.

. Advise and assist the Government in its consideration of
financial assistance to the States for roads and road

transport."



TERMS OF REFERENCE
Pursuant to the above general roads advisory function, in
September 1978, the Minister gave the new Bureau of Transport
Economics the following specific terms of reference.

REPORT ON ROADS

I direct the BTE to make assessments of and report on:

(a) Total road needs for Australia for the period 1979-80
to 1982-83;

(b) The condition of the Australian road network and
changes to it over the past five years in the light of
expenditure undertaken by all levels of Government;

(c) Trends in the levels and patterns of funding of road
programs by the different levels of Government in
Australia; and

(d) The effects Of‘alternative levels of total futdre road
funding from all sources. .

SCOPE OF THIS REPORT

This report is directed towards meeting the above terms of

reference in the following ways.

Total road needs 1979-80 to 1982-83

These are assessed in a similar manner to that used in earlier .

roads reports(l) of the CBR i.e.,

(1) Commonwealth Bureau of Roads, Report on Commonwealth
Financial Assistance to the States for Roads 1969, CBR
Melbourne, January 1969; and Report on Roads in Australia
1973, CBR, Melbourne, November 1973; and Report on Roads
in Australia 1975, CBR, Melbourne, December 1975. (These
reports are referred to in this report as CBR roads reports
19€9, 1973, and 1975).




an estimation of the cost of needs identified by engineering
criteria, employing a design period of fifteen years for

roads and thirty years for structures (bridges etc.); and

an estimation of the economically warranted levels of const-
ruction expenditure at a discount rate of 10 per cent based
upon cost-benefit analysis together with other assessments of
likely warranted expenditure for other categories (for example,

maintenance and administration).

In addition, a supplementary analysis has been made by projecting

road investment needs using the capital-output ratio method.

The Condition of the Australian Road Network and Changes to it

Over the Past Five Years in the Light of Expenditure by Governments

This task has been approached by assessments derived from com-
parative analyses of data from the various road inventory surveys
conducted jointly by the CBR and the National Associaticn of
Australian State Road Authorities (NAASRA).

In particular, a more detailed analysis was made of the changes

in the condition of the national highways system.

Trends in the Levels and Patterns of Funding ¢f Road Programs

by the Different Levels of Government

Estimates of road expenditure by each level of government have
been made for the period 1974~75 to 1978-79 for each State and
Territory. The principle adopted was that the originating body

would be credited as the source of road funds(l), even though
(1) This definition encompasses more than might be traditionally
thought of as constituting road funds. For instance,

Commonwealth roads assistance includes funds provided under
specific roads assistance legislation plus funds classified
as other forms of assistance or expenditure which are in
fact spent on roads - such as roads expenditure from natural
disaster assistance, employment creation schemes. State and
local Government expenditures may also include expenditures
(on roads) by other authorities, general administration,
interest paid and capital purchases.
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organisations associated with other levels of government may
actually spend those funds. The exception to this general rule

is where local government authorities receive general purpose
assistance grants from the Commonwealth. These grants were

treated as becoming part of the general revenue of local government
and the extent to which they have been spent on roads has been

attributed to local government as the source of funds.

Selected analyses of these financial data have been made, including
estimates of total road expenditure by source of funds for each

State, on both a per motor vehicle and per capita basis.

Projections of expenditure by categories and source of funds
have been made for 1979-80, while projections at total State
level by source of funds have been made for 1980-~81 to 1983-84,
In addition, a retrospective analysis has been made for the
period 1974-75 to 1978-79 comparing the estimated actual expend-

itures in road construction by category and State with:

(a) the economically warranted and recommended (warranted and
feasible) programs of expenditure previously estimated by the
CBR; and

(b) the economically efficient allocation, by State and road
category, of the actual total level of road expenditure

over the period.

- The Effects of Alternative Levels of Total Future Road Funding

from all Sources

A number of levels of future total road programs have been

assessed for their impacts on such variables as:
(a) net benefits to road users;

(b) the key industries supplying the road construction industry;

and



{(c) the level of employment in the road construction industry.
SPECIAL STUDIES

The results of a number of special studies were drawn on, in pre-

paring this report. These included the following:

. Australian Road Survey 1977 Update

. Inter-regional freight movement study

. Urban residential street study

. Road construction price index study

. Study of financial allocations to roads

. Capital formation in transport

. Roads' standards study

. Study of changes in the national highway network

. Resource allocation study

A number of these studies were carried out by BTE staff or, in
some cases, by consultants. Some of these culminated in the
publication of reports and in these cases specific references

are made in the text. Many of these studies were initiated by
the CBR, and some, particularly the 1977 Update of the Australian
Road Survey and attendant financial information, were dependent
on the supply of information by the State Road Authorities

(SRAs) and other bodies.

COMMENTS FROM INTERESTED GROUPS

The Bureau, recognising the wide interest in the question of
road funding, invited comments from a number of organisations.
As the Bureau had the advantage of access to approximately 300
submissions made to the CBR in 1975, and as these covered an
extremely wide range of issues, it was decided not to duplicate
that earlier general call for submissions. Accordingly, the
invitation for comment was made only to the organisations

indicated below:




. State Ministries of Transport
. the State Road Authorities

. Associations of Local Government Authorities,

The Bureau, while not precluding comment of a general kind,
invited specific comments from these organisations on selected

issues relevant to road funding.

In addition, comments from various interested groups, e.g, the
Automobile Association of Australia, the Australian Road Federation,
the Australian Road Transport Federation, the National Roads and
Motorists Association of New South Wales (NRMA) and the Brisbane

City Council, were received.

The written responses on the requested topics are summarised in
Chapter 8, while the verbatim responses are reproduced in Annex

6, Part 2, to this report.
AREA BOUNDARIES AND ROAD FUNCTIONAL CLASSIFICATIONS

The investigations in this report relate to the same area
boundaries and road functional classifications as used previously
by the CBR with the following exceptions:

the area of the Australian Capital Territory previously
classed as rural, has been amalgamated with the Canberra

outer urban area;

the Statistical Division of Darwin has been adopted as the
urban area of the newly constituted self-governing territory,
the Northern Territory, in keeping with the approach used for

the States; and

some minor changes to road functional classifications have

been made to accord with improvements made to various roads

in recent years, but such changes affected only an extremely
small component of the road system and thus have an insignificant



effect on the composition of the functional classes, i.e.,
arterial and local roads referred to in this report are
virtually the same set of roads included in these categories

in the CBR's 1975 roads report.
OUTLINE OF REPORT
PART 1

Chapter 1 Contains the introduction, which outlines the
terms of reference and scope of the report

(this Chapter).

Chapters 2 & 3 Background information chapters. Chapter 2 -
comprises a broad review of road funding and
resource allocation of recent years. Chapter
3 - comprises an assessment of the factors

determining the future demand for roads.

Chapters 4,5,6,&7 Address specifically the terms of reference,
although these are treated in modified sequence

to facilitate a more logical orxrder of present-—

-ation.
Chapter 4 Changes in condition of the road network,
Chapter 5 Road needs 1979-80 to 1982-83.
Chapter 6 Trends in levels and patterns of road finance.
Chapter 7 Effects of alternative levels of future road
funding.
Chapter 8 Summaryrof the comments provided to the Bureau,

Chapter 9 Conclusions.



Annexes
Annex 1 National highways study results.

Annex 2 Capital-output ratio methodology for projecting

road construction needs.

Annex 3 - Financial tables.

Annex 4 Input-output tables and methodology.
Annex 5 Road standards.

PART 2

Annex 6 "Invited comments (verbatim copies of the

comments made to the Bureau).
Flow charts describing the contents of Chapters 1 to 7 are included

at the end of this Chapter. These charts set out the contents and
methodologies applied in the preparation of this report.

GENERAL, COMMENT ON ANALYTICAL AND METHODOLOGICAL CONSTRAINTS

Data Limitations

The CBR's 1973 roads report utilised data on the physical
condition of Australian roads which were collected in conjunction
with the National Association of Australian State Road Authorities.
(NAASRA) by a survey known as the Australian Roads Survey 1969-74.
This survey comprehended all roads open to the public in Australia

as at June 1972.



However, the CBR's 1975 roads report did not utilise such an
extensive data bank. Instead earlier information was updated by
the State Road Authorities. This update was confined to major
urban and rural arterial roads (which included the roads now
covered by the Commonwealth's national highways program). For
rural and urban local roads, assessments were made of projected
expenditure needs based on the results of the 1969-74 survey and

other information from State and local Government sources.

A similar update, the 1977 Update Survey, was undertaken for this
report for national highways, arterial roads and certain local
roads and is described more fully in Chapter 4, It should be
noted that in reaching an estimate of a warranted program of
roads expenditure, the Bureau did not have available reliable and
more recent information on the expenditure needs for local roads,
MITERS, road maintenance or road administration. The Update
Surveys must be acknowledged as somewhat unsatisfactory since
they were based on data collected several years previously. This
data deficiency is not expected to be so acute in the future as
NAASRA is currently compiling a data bank similar in extent to
the 1969-74 survey. Unfortunately, this work was not sufficiently

advanced to be used for this report.

Format of Report

The three previous CBR roads reports developed recommendations
pertaining to Commonwealth financial assistance for the Minister
for Transport's consideration. CBR formulated specific recommend-
ations in pursuance of statutory functions made possible under

the legislation by which it was established. The Bureau of
Transport Economics does not have statutory authority status.
Rather it is the function of the BTE, as an independent profess-
ional research organisation, to examine and report on the historical
trends and the likely future status of the road infra-structure

and its consequences in terms of economic efficiency.




Consistency of Results

The warranted roads expenditure program presented in this report
is (especially for some road categories) somewhat lower than
might have been expected on the basis of past CBR roads reports
and in light of recent road expenditure levels. The two major
reasons for these variations are data deficiencies and the method.
of evaluation. The problems of data deficiencies have been

referred to above.

The CBR, in reaching the warranted program reported in its 1975
road report, applied some manual adjustments to the computer

model evaluation results in the light of specific knowledge of,

and perceived deficiencies in, the evaluation procedures. It was
judged by the CBR that the computer modelling procedures were not
sufficiently comprehensive to allow, to an acceptable degree

of accuracy, a full assessment of road expenditure needs. Although
similar conclusions have been reached by the BTE, it was considered
that the large scale modelling process used was effective in

achieving broad indications of patterns of warranted expenditure.
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CHAPTER 2 - A REVIEW OF RECENT YEARS

INTRODUCTION

In this Chapter developments in the Australian road transport
system over the period 1974-75 to 1978-79 are reviewed in terms
of:

. performance of road transport;
legislation relating to road finance;
financial arrangements;
resource allocation; and

changes 'in prices of inputs related to expenditure on roads.

THE ROAD TRANSPORT TASK

The performance of road transport may be examined in terms of
usage characteristics, the economic activity of capital formation
(including replacement of roads and maintenance), and perceived
performance. This last measure relates to expressions of the
level of satisfaction within the community with expenditures on
various aspects of road transport. This latter indicator of
performance was developed and measured by the CBR in 1973 and
1974 with the aid of household surveys (1975 roads report,
Chapter 4). Such surveys have not been repeated as it would seem

that there have been only small changes since then.

The usage characteristics or physical performance of road transport
include measures of vehicle-kilometres of travel, fuel consumption,
rcad accidents, and freight and passenger travel. Many other
possible indices of physical performance may be advanced;

however, available information is not sufficiently comprehensive

or accurate to enable their satisfactory estimation.
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Motor Vehicle Numbers

Table 2.1 sets out details of the number of mctor wvehicles on
register and the number of vehicles per 1000 persons. The growth
in the number of vehicles and particularly the numbers of cars
(and station wagons) shows little sign of levelling out although
-

the growth rate is declining. Growth in © cars 1is

significantly greater than other wvehicles.

Motor Vehicle Travel

Average distance travelled by cars appears to have levelled off,
but the utilisation of other wvehicles continues to grow as is
indicated in Table 2.2. The result for cars can possibly be
attributed to the recent decline in economic coanditions, the
increase in more than one car households, and rises in the cost
of fuel.

Fuel Consumption

Table 2.3 shows the fuel consumption by motor vehicles on a time

series basis.

These estimates are based on the results of the three motor
vehicle usage surveys undertaken by the Australian Bureau of
Statistics (aBs) in 19631, 1971¢2) ana 197637,
sales information collected by the Department of National Develop-

(4)

ment and automotive diesel fuel clearances by the Bureau of

the petrol

(1) Commonwealth Bureau of Census and Statistics, Survey of
Motor Vehicle Usage 1963, Canberra, 1975.

(2) Commonwealth Bureau of Statistics, Survey of Motor Vehicle
Usage 1971, Canberra, 1973.

(3) Australian Bureau of Statistics, Survey of Motor Vehicle
Usage 1976, Canberra, 1978.

(4) Department of National Developmenrt, Demand for Primary
Fuels Australia 1976-77 to 1986-~87, Canberra, 1978.

19
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TABLE 2.1 - MOTOR VEHICLES: ALL STATES AND TERRITORIES(a)

Year as at Motor Vehicles on Register Motor Vehicles per
31 December (thousands) Thousand Persons
Cars % Other % Total % Cars Other Total
Increase Increase Increase
1964(b) 2695 ~ 858 - 3550 - 239 75 315
1969 3676 - 950 - 4626 - 296 77 373
1970 3834 4.3 949 0.0 4783 3.4 303 75 378
l97l(c) 4058 5.8 982 3.5 5040 5.4 310 75 386
1972 4260 5.0 1020 3.9 5280 4.8 321 77 397
1973 4520 6.1 1078 5.7 5599 6.0 335 80 415
1974 4771 5.6 1131 4.9 5902 5.4 348 82 431
1975 5016 5.1 1200 6.1 6216 5.3 362 87 449
1976(d) 5246 4.6 1284 7.0 6530 5.1 375 92 457
1977 5344 1.9 1318 2.6 6662 2.0 382 94 476

Average Annual
Growth Rate

1964 to 1977 5.4% 3.4% 5.0% 3.7% 1.8% 3.2%

(a) Excludes motorcycles.

(b) Statistics for the period 1964 to 1970 are drawn from Burke R.H., Australian
Road Travel Information, unpublished Bureau of Transport Economics Staff
Paper, Canberra 1978.

(c) Statistics for the period 1971-1976 are derived from Australian Bureau of
Statistics, Motor Vehicle Registrations December Quarter 1977, Canberra, 1978.

(d) 1977, Australian Bureau of Statistics, Motor Vehicle Registrations

June Quarter 1978, Canberra, 1978.
Australian Bureau of Statistics, Monthly Review of Business Statistics July
1978, Canberra, 1978.




TABLE 2.2 - MOTOR VEHICLE TRAVEL: ALL STATES AND TERRITORIES (&)

Year ended Average Annual Kilometres per Vehicle-Kilometres of Travel

30 June Vehicle (millions)

cars Other Total Cars Other Total
1965 14186 14648 14298 38220 12564 50759
1970 15864 17073 15845 57427 15867 73294
1971 15988 17239 16236 61298 16359 77657
1972 16092 17880 16441 65293 17565 82859
1973 15957 17759 16306 67972 18123 86095
1974 16081 17353 16326 72691 18712 91403
1975 15893 17046 16113 75815 19285 95100
1976 15679 17058 15938 78598 20476 99071
1977 n.a. n.a. 17448 n.a. n.a. 111667
1978 n.a. n.a. 18804 n.a. n.d. 118610

Average Annual
Growth Rate
1964~65 to

1977-78 ) .03 1.4% 1.7% 6.8% 4.

{931
g
o
.

~J
o

(a) IExcludes motorcycles.
(b) The growth rates for the separate categories of cars and other
vehicles relate to the period 1965 to 1976.

Source: Burke R.H., op.cit. Table 2.1.
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TABLE 2.3 ~ FUEL CONSUMPTION BY MOTOR VEHICLES: AUSTRALIA

Year ended Kilometres of Travel per Litre of Fuel Total Fuel Consumption

30 June Cars Other Total (million litres)
1965 7.06 5.16 6.47 7841
1970 7.85 4.80 , 6.90 10627
1971 8.00 4.72 6.98 11123
1972 7.84 - 4,92 6.97 11896
1973 7.68 5.11 6.95 12390
1974 7.53 5.31 6.93 13186
1975 7.37 5.50 6.92 13752
1976 7.21 5.69 6.90 14361

Average Annual

Growth Rate

1964-65 to

1875-76 - - - 5.7%

Source: 4Burke R.H., op.cit., Table 2.1.




(1)

Customs . The estimation procedures have peen described in a

(2)

BTE Staff Paper Tne fuel consumpticn rate for cars exhibited

a fall in the 1960s and a subseguent steady rise in the 1970s.
With regard to other vehicles it would seem that there was little
change in the 1960s but that there was a small increase in the
fuel consumption rate in the 1373s. Overall, average annual

fuel consumption grew at a rate of 5.7 per cent between 1964-65
and 1975-76, as against 6.7 per cent for motor wvehicle travel over

the period 1964-65 to 1977-78.

Road Traffic Accidents

The causes of traffic accidents stem from numerous sources
including driver incapacity, defective motor vehicles and road
conditions. Conseguently, reduction in the incidence of road
accidents can be achieved in a variety of ways including the
enforcement Of appropriate legislation in relation to the capacity
of the individual to drive, the incorporation of safety design
features in the vehicle and improvement in the standard of the

road.

Table 2.4 sets out Australia wide road traffic accident incidence
data over the period 1969-1977. As indicated, injuries, fatalities
and number of accidents have not changed greatly over the period.
However, Table 2.5 which relates traffic accidents to the distance
travelled shows a significant fall in accident rates per vehicle
kilometre. This fall can be attributed, in part, to improvements
in effective road accident prevention lecislation, to technol-

ogical advances and to improvements in road standards.

(1) Australian Bureau of Statistics, Overseas Trade (various),
Canberra.
(2) Burke R.H., op.cit. Table 2.1.
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TABLE 2.4 - ROAD TRAFFIC ACCIDENT INCIDENCE

Year as at Persons Persons Number Of(a)
31 December Injured Killed Accidents
1969 87864 3502 62597
1970 91554 3798 65210
1971 91036 3590 65210
1972 89766 3422 65750
1973 95204 3679 70151
1974 91338 3572 67473
1975 89499 3694 65780
1976 87808 3583 64282
1977 91616 3578 67549

(a) Accidents involving casualties.

Source: Australian Bureau of Statistics, Road Traffic Accidents
Involving Casualties, Canberra, 1978.

TABLE 2.5 - ROAD TRAFFIC ACCIDENTS PER DISTANCE TRAVELLED

Year ended Rate per hundred million vehicle-kilometres

31 December Persons Injured Persons Killed Number of Accidents(a)

1969 125 5 89
1970 121 5 86
1971 113 4 81l
1972 106 4 78
1973 ‘ 107 4 79
1974 ‘ 98 4 72
1975 92 4 68
1976 83 3 61
1977 80 3 59

(a) Accidents involving casualties.

Source: Burke R.H., op.cit., Table 2.1; Australian Bureau of
Statistics, op.cit., Table 2.4.
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For the 1975 roads report {see Chaprter 4 of that report) the CBR,
in order to analyse the perceived performance of the roads system,
undertook attitude surveys in Melbourne and Sydney in 1973 and
1974. Almost 60 per cent of trose surveyed were completely
dissatisfied with safety conditions on major roads and residential
streets. This compared to 23 per cent who were completely
satisfied. For freeways 64 per cent responded that they were
completely satisfied and 18 per cent completely dissatisfied.
These figures relate to the 1974 survey but very similar results
were obtained in 1973. As pointed out above such surveys were not

repeated for this report.

Passenger and Freight Task

A broad estimate of the passenger task and freight task may be

obtained from the ABS motor wvehicle surveys(l). The details are
set out in Table 2.6.

TABLE 2.6 — ROAD FREIGHT AND PASSENGER TASK

Year ended Thousand million passenger— Thousand million tonne —
30 June kilometres kilometres
1963 61 17

1971 122 27

1976 157 37
Average Annual

Growth Rate

1962-63 to

1975-76 7.5% 6.2%
NOTE: Estimates have been derived from motor vehicles usage

surveys undertaken by the Australian Bureau of Statistics
for the above years. Accurate estimates for the inter-
mediate years are not available.

Source: Australian Bureau of Statistics, op.cit.

(1) Australian Bureau of Statistics, op.cit.

e
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The average annual growth rate in car passenger travel from
1962-63 to 1975-76 was 7.5 per cent (compared to respective car
and station wagon and population annual average growth rates of
3.4 per cent and 1.96 per cent for the same period) indicating a
quite large increase in the mobility of the Australian population.
Similarly the growth rate in freight has averaged 6.2 per cent per
year which is higher than the 4.5 per cent rate of increase in
distance travelled by the predominantly goods carrying other
vehicles category (see Table 2.2)..  This higher growth rate can be

explained in terms of larger vehicles and/or lower unused capacity.
LEGISLATION RELATING TO ROAD FINANCE

The history of Commonwealth financial assistance to the States for
roads within Australia dates back to 1922 when a grant of $0.5
million was made to assist road works to alleviate unemployment.
Since that time the scope and magnitude of the Commonwealth's
financial involvement in State road programs has increased
greatly. A short history of this development to 1972 has been

described in BTE Occasional Paper No. 8(1).

The first major Coﬁmonwealth roads legislation introduced after
1972 related to the three year period 1974-75 to 1976-77. The
legislation consisted of three Acts - the National Roads Act
1974, Roads Grants Act 1974 and Transport (Planning and Research)
Act 1974. Total Commonwealth payments to the States of $1256

million were made under this legislation. There were also
conditions as to the amount spent by certain road expenditure
categories(z), approval of projects, transfer of funds between

(1) Burke, R.H., History of Commonwealth Legislation Relating to
Roads and Road Transport 1900-1972, Bureau of Transport
Economics Occasional Paper ¥o. 8, AGPS; Canberra, 1977.

(2) Road expenditure categories assisted under the current
Commonwealth legislation are national highways, national
commerce roads, rural and urban arterial roads, rural and
urban local roads, minor traffic engineering and road safety
improvements (MITERS), and transport planning and research.
CBR and BTE studies have also distinguished between const-
ruction and maintenance expenditures and make allowance for
general administration expenses. A fuller definition of these
categories is provided at the end of Annex 5.
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categories, and details of matching guotas of State funds i.e.,
funds to be spent on roads from each State's own financial

resources.

The National Roads Act 1974 provided assistance for roads which
linked the mainland capitals anrd other selected cities. These
roads are known as national highways. In addition capital works
assistance was provided for some roads, declared as facilitating
trade and commerce, which were referred to as export and major
commercial roads. The legislation also provided for grants

to be made for the maintenance of national highways.

The Roads Grants Act 1974 encompassed the Commonwealth grants to
the States for road construction for urban and rural arterial
roads and urban local roads, grarnts for construction and main-
tenance for rural local roads, and minor traffic engineering and

road safety improvements (MITERS).

Finally, the Transport (Planning and Research) Act 1974 provided
grants to the States for projects involving planning and research

into roads, road transport and urban public transport generally.

Grants provided under the Roads Grants Act 1974 and National Roads
Act 1974 were amended in 1975 and 1976 to provide for increased
amounts to be granted to the States due to the escalation in costs
of construction., Also additional assistance was provided in
1974-75 as a short-term measure to assist employment in the roads

sector.

Similar legislation was enacted in 1977 to provide road grants to

the States for the period 1977-78 to 1978-80. In his Second

Reading Speech to the States Grants (Roads) Bill, 1977 the Minister

for Transport announced the Government's intention to maintain at
least the same contribution in real terms by the Commonwealth for
the duration of the Act. The announced measure adopted by the
Commonwealth for adjusting the crants was the "implicit price
deflator for private investment in other building and construction”
as set out in the ABS Australian National Accounts.
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A number of other provisions which were incorporated in the 1977
roads legislation included the eligibility of payroll tax paid in
respect of road programs as part of the States' matching quotas,

and a reclassification of the previous export and major commercial
roads category as national commerce roads. The administrative
arrangements for the Act incorporated a provision for the establish-
ment of planning committees, comprising State and Commonwealth
representatives who would develop longer term expenditure plans

and determine priorities for particular road programs.

At the same time as the legislation on general grants for roads
was enacted, new legislation was passed relating to transport
planning and research for the period 1977-78 onwards under the
title of Transport Planning and Research (Financial Assistance)
Act 1977. This Act provided $2 of Commonwealth assistance for .
‘every $1 of State expenditure on approved projects in 1977-78 (as
with the previous Act), and $1 for $1 in 1978-79. No funds were
appropriated for 1979-80 or later years as funds for each year are
decided on an annual basis. A significant change was made to the
administration of the Act in that as well as obtaining approval
from the Comﬁonwealth Minister for projects and final project
reports, a report on progress of projects was required at the end

of each financial year.
FINANCIAL ARRANGEMENTS

Beginning in 1976-77 the Commonwealth general purpose financial
assistance grants to the States were replaced by personal income
tax sharing arrangements between the Commonwealth and the States.
This is the main element of the Commonwealth Government's federal-
ism policy. In implementing the arrangements, a two stage form-
ulation was agreed to. Under stage 1 the States would receive a
specified proportion of net personal income tax. Under stage 2
the individual States would be free to vary (at its discretion and
.cost) personal income tax levied on residents of the State. There

are four other major elements to the policy:
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(a) sharing by local government in.the proceeds of personal

income tax;

(b) a more selective use of specific purpose payments to the
States with the absorption of such payments where appropriate

into general purpose funds;

(c) the establishment of an Advisory Council for Inter-government

Relations; and

(d) a review of the functions of the different levels of government
and the elimination of unnecessary overlapping, waste and

(1)

interference .

Stage 1 of this policy was implemented under the States (Personal
Income Tax Sharing) Act 1976 for 1976-77. The States have not
proceeded with Stage 2, although the Commonwealth has passed
enabling legislation, the Income Tax (Arrangements with the
States) Act 1978. This Act allows the States to legislate to
impose a State surcharge on personal income tax (but not company
taxation or withholding tax on dividends and interest) additional
to that imposed by the Commonwealth. Alternatively, States may
give a rebate on personal income tax pavable under Commonwealth
law and authorise the Commonwealth to collect the surcharge or

grant the rebate as the State's agent.

In 1976 the Commonwealth and States also reached agreement on
arrangements for the sharing of personal income tax collections
with local government. These arrangements were incorporated in

the Local Government (Personal Income Tax Sharing) Act 1976.

(1) Treasurer of the Commonwealth of Australia, Payments to or
for the States and Local Governwment 1976-77, 1976-77 Budget
Paper No. 7, AGPS, Canberra, 1976.
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RESOURCE ALLOCATION

In this section the allocation of resources to roadsby the three
levels of government is considered. The Commonwealth Government
has the direct responsibility of constructing and maintaining

roads in the A.C.T.(l)

certain roads leading to Commonwealth properties. It also provides

, on certain Commonwealth properties and for

road finance through specific purpose grants to the States and
under these arrangements certain funds flow through the States to
local government authorities for expenditure on roads which are

the responsibility of local government.

Table 2.7 sets out details of Commonwealth Government outlays for
selected functions, including roads. The average annual growth
rate of expenditure on roads for the nine year period 1969-70 to
1978-79 was 10.9 per cent. This rate was significantly lower than
rates achieved in the major "social" expenditure areas and was
also lower than the growth of Commonwealth Budget expenditures as

a whole (l6.6 per cent per annumj.

A similar but less significant trend occurred with road funding
for all public authorities. Table 2.8 shows that over the eight
year period 1969-70 to 1977-78 road expenditures grew at an
average of 14.1 per cent per annum compared to the growth rate of
17.8 per cent per annum in total public authority outlays. Tables
2.7 and 2.8 suggest that State and local Government expenditure on
roads from their own resources has grown at a faster rate relative

to their total outlays than that of the Commonwealth.

(1) On 1 July 1978 the Northern Territory became a self-governing
Territory under the Northern Territory (Self-Government) Act
1978; the Ministers of the Territory have executive authority
in respect of roads which are currently financed out of
general purpose funds provided to the Territory by the
Commonwealth.
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TABLE 2.7 - OUTLAYS OF COMMONWEALTH GOVERNMENT: 1969-70 AND 1978-79

Punction 1969-70  1978-79(®)  Average Annual
Growth Rate
Sm Sm %/p.a.

Education 244 2498 29.5
Health 462 2913 22.7
Social Security and Welfare 1269 8015 22.7
Roads 218 553 10.9
Payments to States, N'T'(b) _ _

and local government 1757 6557 15.8
All Other 3398 8334 10.5
Total Budget Outlay ') 7348 22870 16.4
Total Commonwealth
outlays (¢ 7542 30088 16.6

(a)
(b)

(c)

Estimates (see source for this Table).

Tax sharing, net other general revenue assistance, net State
Government loan programs, assistance related to State debts,
local government tax sharing entitlement etc, net natural
disaster relief, payments to the Northern Territory.

For definition see the Appendix to the Budget Statements =~
(The Functional Classification of Budget Outlays) and pp.
194-195 of Statement No 6, Budget Speech 1978-79.

Source: Treasurer of the Commonwealth of Australia, Budget

Speech 1978-79, AGPS, Canberra, 1978,
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TABLE 2.8 - OUTLAYS OF ALL PUBLIC AUTHORITIES FOR ROADS AND IN TOTAL

Year ended Roads Total Outlays
30 June Amount Percent Total Outlays

1970 679 7.0 9666
1971 732 6.9 10547
1972 804 6.7 12072
1973 893 6.7 13416
1974 984 6.1 16205
1975 ‘ 1328 5.8 22915
1976 1728 6.3 27547
1977 1740 5.5 31801 .
19783 1947 5.4 35902
Average Annual

Growth Rate

1970 to 1978 14.1% . 17.8%

(a) BTE Estimates.

Source: Australian Bureau of Statistics, Public Authority Finance,
Public Authority Estimates, AGPS, (various years).
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PRICE CHANGES IN ROAD EXPENDITURE

Inflation has been a continuing problem in the Australian economy
over a number of years although there has been a recent slackening

in price rises.

The road construction industry has experienced significant cost
increases similar to the rest of the economy, as can be seen

from Tables 2.9 and 2.10., However they have been generally below
those in the ecconomy as a whole. Exceptions occurred in the years
1973-74 and 1974-75, when the road construction industry was
affected by the combination of the rapidly rising cost of labour
(direct and indirect wages and salaries comprise 64.1 per cent of
the total cost of rescurces used by the road industry) and of the

cost of imported crude oils from which bitumen is derived.

Except for 1973-74 the implicit price deflators derived for
private and public gross fixed capital expenditure on other
building and construction (i.e. on construction other than
dwellings) have increased at a higher rate than road constructicn.
However, it appears this can be attributed to the method of
estimating the expenditure at constant prices, rather than the

(1)

cost rises experienced in those activities .

(1) Burke R.H., A Road Construction Price Index, -BTE Occasional
Paper 27, AGPS, Canberra, 1978.

33



123

TABLE 2.9 - PRICE INDEXES (1966-67 = 100)

Year ended Road Construction GNE(a) Implicit Deflators(b)
30 June Price Index(c) Other Bullding Gross Fixed Capital Expenditure
Public Private
1970 109.5 111.2 113.0 112.7
1971 115.0 118.3 120.6 119.9
1972 120.9 126.7 128.7 128.9
1973 128.9 134.3 139.1 137.1
1974 149.1 151.1 159.2 157.7
1975 178.3 179.9 199.2 199.6
1976 198.1 208.9 231.4 231.5
1977 218.4 231.9 258.7 260.2
1978 234.8 252.9 n.a. 276.0

(a) Gross National Expenditure.

(b) Australian Bureau of Statistics, Australian National Accounts, National Income and
Expenditure 1975-76, Canberra, 1977.
Australian Bureau of Statistics, National Income and Expenditure 1977 -78, Budget
Paper No. 9, Canberra, 1978.

(¢} Burke R.H., A Road Construction Price Index, Bureau of Transport Economics
Occasional Paper No. 27, Canberra, 1978.




TABLE 2.10 - RATE OF PRICE INCREASES OVER PRECEDING YEAR

Year ended Road Price GNE Implicit Deflators
30 June Index Other Building Gross Fixed Capital Expenditure
Public Private
1971 5.0 6.4 6.7 6.4
1972 5.1 7.1 6.7 7.5
1973 6.6 6.0 8.1 6.4
1974 15.7 12.5 14.5 15.0
1975 19.6 19.1 25.1 26.6
1976 11.1 16.1 16.2 16.0
1977 10.2 11.0 11.8 12.4
1978 7.5 9.1 n.a. 6.1

Source: Table 2.9.



CHAPTER 3 - FPUTURE DEMAND FOR ROADS

INTRODUCTION

The need for investment in roads is influenced in part by future
levels of traffic (as affected by the costs of road resources,
including the supply of energy) and various forms of road pricing.
Thus, investigatory work related to forecasting the major factors
affecting the future demand for road investment has formed an

essential part of this report.

The approach adopted has been to forecast population, motor
vehicle ownership and motor vehicle usage rates, and to derive

from these a forecast of total vehicle~kilometres of travel.
POPULATION GROWTH

In 1971 the CBR developed a population forecasting model to

provide forecasts of total population (by age groups) for each
State. This model was used in the CBR road reports of 1973 and
1975 in formulating advice to the Minister for Transport. Although
the model is considered satisfactory for forecasting purposes, it
was developed in the absence of a suitable set of official fore-

casts., In this report the ABS results have been used.

Because of the timing of the report the 1976 projections have
been used. A later set of projections were produced by ABS in
1978. CBR forecasts together with the two sets of ABS projections

are set out in Table 3.1.

It will be noted that the projections used (i.e. those produced
by ABS in 1976) are lower than both those produced by the CBR
and the later ABS figures. In general this may cause the invest-
ment needs for roads as estimated in this report to be somewhat

understated if in fact the later forecasts are more accurate.
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TABLE 3.1 - COMPARISON OF POPULATION PROJECTIONS: AUSTRALIA

(thousands)
As at Commonwealth Australian Bureau of Statistics
30 June Burea?a?r 1976 Projections(b) 1978 Projections(C
Roads

1980 14649 14244 14563

1985 15797 15070 15415

1990 16962 15921 16311

1995 n.a. 16752 17180

2000 n.a. 17531 17989

(a) Commonwealth Bureau of Roads, Report on Roads in Australia
1975, Melbourne, 1975.

(b) Australian Bureau of Statistics, Projections of the Population
of Australia 1977 to 2001, Canberra, 1976.

(c) Australian Bureau of Statistics, Projections of the Populaticon
of Australia 1978 to 2011, Canberra, 1578.

Table 3.2 sets out details of population estimates by State and
Territory. The total Australian population forecasts are those
published by ABS. The State and Territory forecasts are estimated
by examination of changes in the States and Territories. Pop-
ulation growth is expected to be much slower from the present to
the year 2000 compared with that experienced in the decade up to
1975. The Territories are the only regions where significantly .

higher than average rates of population growth are expected.

MOTOR VEHICLE FORECASTS

Forecasts of the number of motor vehicles are considered in two
categories, cars and station wagons and other vehicles, because
of differences between the growth characteristics of these

categories.

The growth in the population of cars and station wagons (which
constitutes of the order of 80 per cent of the total population

of motor wvehicles) was estimated by forecasting the population of
cars and station wagons per capita and multiplying by the forecast

of numbers of persons. The forecasts of cars and station wagons per
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TABLE 3.2 ~ POPULATION

PROJECTIONS: STATES AND TERRITORIES
{(thousands)

As at N.S.W. VIC. QLD S.A. W.A. TAS. N.T. A.C.T. AUSTRALIA
31 Dec.
1964 4079 3073 1595 1023 799 362 53 85 11059
1969 - 4439 3385 1762 1140 954 385 76 127 12258
1974 4816 3651 2017 1227 1103 397 70 186 13488
1979 4990 3795 2155 1290 1200 410 105 225 14170
1989 5390 4190 2405 1440 1425 460 180 350 15840
1999 5940 4620 2650 1590 1570 505 195 390 17460
Average Annual
Growth Rate
1964-74 1.7% 1.7% 2.4% 1.8% 3.3% 0.9% 2.8% 8.1% 2.0%
1974-99 0.8% 0.9% 1.1% 1.0% 1.4% 1.0% 4.2% 3.0% 1.0%

Source: ABS Table 3.1 and BTE Estimates.




capita were obtained throuch regression aralysis relating this
measure with personal disposable income per capita and the price
of cars and station wagons. Personal disposable income forecasts
were based on information derived from Haig's medium term fore-

1 ) . .
( ). Forecasts of the prices of cars and station

casting model
wagons were estimated by projection of past trends of price

indexes of cars and station wagons derived by BTE.

Although extensive econometric work was undertaken no relation-
ships could be found for forecasting the population of other
vehicles which improved on a linear approximation. Therefore a
linear projection was adopted for forecasting this class of

vehicle.

Table 3.3 sets out the forecasts of population of motor wvehicles
per thousand head of population and Table 3.4 details the esti-

mates of motor vehicles on register.
DISTANCE TRAVELLED FORECASTS

Relationships have been estimated between average annual kilo-
metres of travel, as reported in the three ABS motor vehicle usage
surveys(z) and the variables "number of vehicles" and "personal
disposable income". Unit vehicle-~travel forecasts have been
developed from these relationships and are set out in Table 3.5.
Forecasts of wvehicle-travel are calculated by multiplying the
forecasts of motor vehicles by the corresponding forecast average
annual kilometres per vehicle. Table 3.6 details the forecasts of
vehicle ~-travel by State which are used as control totals in the

analysis of the road investment requirements.

(1) Haig B.D., A Model for Medium Term Economic Forecasting,
Bureau of Transport Economics Occasional Paper 14, AGPS,
Canberra, 1978.

(2) Australian Bureau of Statistics and Commonwealth Bureau of
Statistics, op.cit., Chapter 2.
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TABLE 3.3 - FORECASTS OF MOTOR VEHICLES PER THQUSAND POPULATION

As at  N.S.W. VIC. OLD S.A. W.A. TAS. N.T. A.C.T. AUSTRALIA
31 Dec. . -
1964(@" 305 327 317 358 338 320 250 340 321
1969 (3) 366 374 372 393 424 392 300 390 377
1074 416 44 428 464 466 455  494Ply3p 438
1979 456 488 475 504 542 495 357 P47 480
1984 500 558 534 535 615 533 405 522 533
1989 555 625 593 691 680 588 466 599 595
1999 660 784 714 667 849 699 574 741 720

(a) 1964 to 1974 - Estimates - Burke R.H., op.cit., Table 2.1.
(b) The effects of Cyclone Tracey are reflected in this estimate.

Source:

1979-1999 -~ BTE Estimates.
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TABLE 3.4 - FORECASTS

OF MOTOR VEHICLES ON REGISTER

As at N.S.W. VIC. QLD S.A. W.A. TAS. N.T. A,C.T. AUSTRALIA
31 Dec. .

1964(a) 1244 1055 506 366 270 116 13 28 3531
1969(a) 1625 1266 656 448 405 151 23 52 4626
197443 2019 1613 867 569 519 182 39 94 5902
1979 2273 1852 1024 651 650 203 37 106 6796
1984 2595 2213 1214 727 799 231 55 146 7980
1989 2990 2619 1426 864 969 270 84 210 9432
1999 3922 3621 1892 1061 1318 353 112 300 12579
(a) 1964 to 1974 - Estimates - Burke R.H., op.cit., Table 2.1.

Source:

1979-1999 -~ BTE Estimates.
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TABLE 3.5 - FORECASTS OF AVERAGE ANNUAL KILOMETRES PER VEHICLE

Year ended N.S.W. VIC. QLD S.A. W.A. TAS. N.T. A.C.T.'®) AUSTRALIA
30 June

1965 P! 14708 14041 13838 14392 15498 14002 n.a. n.a. 14298
1970 ™! 15728 16301 14923 16363 16584 14448 n.a, n.a. 15845
1975 (P) 16412 16655 14917 15350 16845 14570 n.a. n.a. 16113
1980 17497 18642 16218 17443 18116 14720 24000 17497 17476
1985 18291 20559 17188 18917 19087 14786 26000 18291 18853
1990 19293 22352 18151 19657 19939 14439 28000 19293 20001
2000 21146 26436 19838 19880 22020 15288 30000 21146 22489

(a) Assumed to be

Source:

the same as N.S.W.
(b) 1965 to 1975 -~ Estimates of actual levels - Burke R.H., op.cit. Table 2.1l.

1980-2000 - BTE Estimates.
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TABLE 3.6 - ESTIMATES OF VEHICLE~KILOMETRES OF TRAVEL BY STATE

(Millions)

Year ended N.S.W. VIC. QLD  S.A. W.A. TAS. N.T. A.C.T. AUSTRALIA
30 June

1965 () 18297 14111 7002 5267 4184 1624 n.a. n.a. 50486
1970 (®) 25558 20637 9789 7330 6717 2182 n.a. n.a. 73299
1975 (@) 33136 26865 12933 8734 8743 2652 n.a. n.a. 95099
1980 39771 34525 16607 11355 11775 2988 888 1855 118764
1985 47465 45497 20866 13753 15251 3416 1430 2670 150448
1990 57686 58540 25883 16984 19321 3899 2352 4052 188717
2000 84415 95725 37533 21093 29022 5397 3360 6344 282889

(a) 1965 to 1975 - Estimates of actual levels - Burke R.II., op.cit.
Table 2.1.

NOTE: A.C.7. and N.T. information is not available except for years of the
ABS Motor Vehicle Usage Surveys. The difference between the
sum of the States' travel and that for Australia does not represent
the sum of the A.C.T. and N.T. levels as such a residual includes
estimation errors.

Source: 1980-2000 - BTE Estimates.



The estimates of future vehicle-kilometres of travel in each
State are used to develop traffic control totals by broad areas
(rural/urban) in each State and Territory. These control totals
are applied to check, and where necessary adjust, estimates of
traffic volumes for previous, present and forecast yeafs and the

traffic growth profiles provided by the States.

These results are used in arriving at estimates of road need

expenditures reported in Chapter 5.
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CHAPTER 4 - CHANGES IN CONDITIONS OF THE ROAD NETWORK

. SCOPE OF THE CHAPTER

This Chapter reports on the term of reference "The condition
of the Australian road network and changes to it over the past
five years in the light of expenditure undertaken by all levels

of Government”.

Expenditure on the road network, by category and source of funds
over the period 1974-75 to 1978-79 is explored further in Chapter
6 with detailed Tables provided in Annex 3. However, in summary
$8798 million (omitting planning and research) will have been
spent on the Australian rcad network in that period, comprising
construction expenditure of $5801 million and maintenance of

$2997 million.

0f this amount, 53 per cent of construction and 31 per cent of
mailntenance expenditures (total $4079 million or 46 per cent) has
been spent on the arterial network, with the balance of $4719

million (54 per cent) being spent on the local road network.

This Chapter provides an analysis of the changes in conditions of
the arterial road system only. The restriction to arterial roads

has been necessary for two reasons:

(a) although arterial roads (rural and urban) constitute only 16
per cent of the nation's 821 000 km of road, they carry the

bulk (77 per cent) of the nation's road transport; and

(b) the data available for a comparative assessment of changes
in road conditions over the past five years is mostly
confined to the arterial system as the updating of the
Australian Roads Survey data for 1972 has, as outlined

below, been directed primarily to arterial roads.
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The term "arterial road categories" refers to the categories
adopted under current Commonwealth legislation for grants to the

States for roads comprising:

. national roads (national highways and national commerce roads)
. rural arterial roads

. urban arterial roads.

These categories derive from the functional classification of
roads (see end of Annex 5 for a brief outline of this classifi-
cation) used as the basis for various studies undertaken by the
CBR prior to its 1973 and 1975 roads reports. The functional
classes 1, 2 and 3, substantially encompass the national highways
and rural arterial categories, while functional classes 6 and 7
are included in the urban arterial category as are some national
commerce roads and a very small proportion of national highways.
For the purposes of this report the results of the earlier CBR
studies were again utilised but additional investigations were
conducted for the categories of national highways, rural arterial
roads and urban arterial roads. This Chapter is concerned pri-
marily with the results of these additional investigations, and

deals with each category separately.
AUSTRALIAN ROADS SURVEY UPDATE

The 1977 Update Survey was designed to revise components of the
results of the Australian Roads Survey 1969-74, and of the
previous 1975 Update Survey. Update inventory data, reflecting
conditions existing at June 1977 for national highways, arterial
roads and certain local roads, were provided by the SRA's. Rural
and urban areas were defined as in the two previous surveys except
for minor variations in the A.C.T. and the Northern Territory.

The area of the A.C.T. previously classed as rural was designated

as urban. Darwin was also treated as an urban area.
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The 1977 Update Survey included arrancements for minor changes in
the functional classification of roads resulting from road
improvements between 1974 and 1977. However, data submitted for
Queensland were based on a major review of functional classifi-
cations which resulted in a decrease in the length of roads
classed as rural arterial by about 1560 km. Allowances were nade
in the analyses of the survey data to take account of this re-

(1)

classification
NATIONAL HIGHWAYS

Existing State of the National Highways System

There have only been small changes to the routing of the national
highways system since CBR reported in 1975. Sections bypassing
towns, and other reconstructions, have altered lengths in some
States and a section of road linking the Bass and Midland Highways
at Launceston has been added to the Burnie to Hobart national

highway in Tasmania.

Table 4.1 presents a summary of the condition as at June 1977 of
the declared national highways system based on information

provided by the States and Territories.

As of 1977 there were 444 km of divided carriageway or four lane
roads compared with 295 km of divided roads in 1975. Of the total
system length, 81.6 per cent is sealed leaving only 3006 km yet to
be sealed. This is a significant reduction in unsealed length

since 1975, when only 75.8 per cent of the system was sealed.

Extent of the National Highways System

The Bureau sought the views of wvarious State authorities as to
the extent of the national highways network. The States were

asked to comment on whether there are other (non-declared) parts

(1) This is discussed further in Chapter 5, see also Table 4.6,
footnote (c).
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TABLE 4.1 - NATIONAL HIGHWAYS SYSTEM INVENTORY ANALYSIS

(kilometres)
1974 Data 1977 Data
National Highway Length by Surface Type Length by Surface Type Length by Land use A.A.D.T.(a)
Route Total . ASealed Total sealed ) (b) |
Length - Divided Other Unsealed Length Divided Other Unsealed Towns Rural Maximum Minimum
Cc'way C'way
Sydney-Melbourne 833 93 740 - 826 161 665 - 69 157 22 300 2 200
Sydney~Brisbane 904 57 847 - 902 66 836 - 96 806 24 400 1 600
Melbourne~Adelaide 708 75 633 - 708 93 615 - 55 653 2 000 1 400
Brisbane-Cairns 1 723 21 1563 139 1716 45 1578 93 106 1610 1 900 1 000(®)
Brisbane-Darwin'®) 2 441 18 1974 449 2 438 37 2066 335 61 2377 8 800 50
Adelaide~Perth 2 683 16 2 254 408 2 670 21 2 644 - 37 2 628 9 000 250
Adelaide-Darwin'? 2 920 6 1769 1 145 2 920 8 1946 966 28 2 892 5 000 75
Perth-Darwin ‘) 3684 - 1875 1 809 3 663 - 2 051 1 612 16 3 647 4 500 25
Hobart-~Burnie . 319 6 313 - 324 10 314 -~ 49 275 4 500 2 .000
A.C.T. 8 - B - 8 - 8 ~ - 8 4 900 4 800
Canberra Connections 105 3 102 - 105 3 102 - 2 103 5 200 3 500
TOTAL 16 328" 295 12 078 3 950 16 280 444 12 825 3 006 519 15 756

(a) Annual Average Daily Traffic.

(b} Sections close to urban areas may carry higher volumes.

(c) Section from Brisbane to Tennant Creek.

{d) Section from Port Augusta to Darwin.

(e) Section from Perth to Katherine,
(£) Section from Marlborough to Sarina (coast route) is unsealed and carries at present much lower volumes.

Source: ARS Update Surveys 1975 and 1977.




of their road networks which should be considered for declaration
as national highways. Their views are contained in submissions

which are reported in full in Annex 6 of this report. In general
the States consider that the national highways system should not

be extended at this time.

Accordingly the investigations reported herein relate to the

national highways system as currently declared.

Deficiency Analysis of the National Highways System

(a) By link

A deficiency analysis of the national highways system has been
conducted using the updated inventory information provided by the
States in 1977. This involved comparing the condition of the
national highways system existing at June 1977 and that likely to
exist at June 1984, with the National Highway Design Standards(l),

assuming no construction in the intervening period.

Table 4.2 summarises the results of this analysis and compares
(2)

these results with the situation pertaining in June 1974

A more detailed analysis is presented in Annex 1.

The results indicate that while there has been some progress
towards attaining the design standards since 1974 (see Annex 5
for a discussion on road standards), most of the length of the
system remains deficient in one respect or another. Ninety-four
per cent of the system was deficient in 1974 whereas 30 per cent

of the system is deficient now, when compared against the

declared design standards.

(1) Detailed standards for each segment of the national highways
system have been determined by the Commonwealth in association
with the States and the Commonwealth Minister for Transport
has notified the States of these.

(2) The inventory data and deficiency analysis reported in Table
4.2 for 1974 is slightly different to that published by CBR
in 1975. This results from a revision of the 1974 inventory
data to improve its accuracy and to enable valid comparison
with 1977 inventory data.
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TABLE 4.2 - NATIONAL HIGHWAYS SYSTEM DEFICIENCY ANALYSIS BY LINK

Naﬁional Route Inventory Below N.H. Design Inventory Below N.H. Design
Length Standards 1977-84 Length Standards 1974-81
1977 length % 1974 length S
(km) (km) (km) (km)
Sydney-Melbourne 826l 769 93 833 803 96
Melbourne—-Adelaide 708 504 71 708 523 74
Adelaide-Perth 2 670 2 3901 90 2 683 2 415 90
Adelaide-Darwin 2 920 2 711 - 93 2 920 2 856 98
Perth-Darwin 3 663 3 438 924 3 684 3 583 97
Sydney-Brisbane 902 742" 82 904 824 ~ 91
Brisbane-Cairns 1 716 1 592 93 1 726 1 681 97
Brisbane-Darwin 2 438 2 322 95 2 441 2 404 98
Hobart-Burnie 324 113 () 35 319 159 50
Canberra connections 113 113 100 113 113 100
TOTAL 7 B 16 280 14 695 90 16 331 15 361 . 94

(a) BTE estimate based on inventory data and other information provided by the
States.

Source: ARS Updaté Surveys 1975 and 1977 and BTE Estimates.




It should be stressed that practice of staging the upgrading of
national highways towards declared design standards often means
that ultimate design standards are not met until all proposed

work is completed. This is despite the achievement of considerable
improvements in road guality in the interim construction stages.
Thus a substantial proportion of upgrading work (and associlated
expenditure) may not be reflected in a reduction in the "measure-
ment" of national highway deficiency. Accordingly changes in the
"degree of deficiency" and subject to strong limitations in any
inferences that might be drawn from them concerning changes in

road guality.
(b) By type of deficiency

Table 4.3 provides information on deficiency by type in 1977 as
well as indicating, particularly in the Sydney-Melbourne 1link,
sections of road that are up to geometric design standards but
are deficient due to the age of the pavement structure. That is,
there has been a greater achievement in reaching geometric design
standards than is revealed by the data in Table 4.2 above.

This is because the stage has been reached where sections of the
national highways system which have been upgraded to geometric

standards are becoming structurally deficient.

The link deficiency analysis results shown in Table 4.2 have been
recast on a State basis in Table 4.4. This Table also presents a
forecast of percentage deficiency. The information serves to
highlight the fact that almost all the assessed deficiencies
currently exist. The deficiencies occurring after 1977 are due to
the ageing of pavement structures. At June 1977, 88.4 per cent of
the system was deficient when compared to national highway design

standards.

The deficiency analysis provides one type of guide as to the
current physical State of the national highways system when
compared with the ultimate design standards set for this system.

However it should be stressed that the analysis does not, by
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TABLE 4.3 - NATIONAL HIGHWAYS SYSTEM DEFICIENCY ANALYSIS BY TYPE OF DEFICIENCYi 1977-78

National Route Inventory Length ‘Length Length Length
Length Deficient Geometrically Structurally Structurally,
. Defiéient Deficient but not
. : Geometrically
Deficient
(km) (%) (%) (%) (%)
Sydney—Melbourne' 826 93 82 58 11
Melbourne-Adelaide 708 71 66 48 5
Adelaide-Perth 2 670 90 85 26 5
Adelaide-Darwin 920 93 92 50 1
Perth-Darwin 663 94 86 36 8
Sydney-Brisbane 902 82 79 43 3
Brisbane-Cairns 1 716 93 89 71 4
Brisbane-Darwin 438 95 94 60 1
Hobart-Burnie 324 35 35 0 0
Canberra Connections 113 100 91 76 9

(a) For this Table, width of seal is used as the measure of geometric deficiency (this

excludes alignment or curvature deficiencies).
Source: ARS 1977 Update Survey.




TABLE 4.4 - NATIONAL HIGHWAYS SYSTEM: CURRENT AND FORECAST DEFICIENCIES BY STATE

AND TIME DISTRIBUTION OF DEFICIENCY

(a)

State Length % of Length Deficient or becoming deficient
(Kilometres) 1977 1978-79 1982-84 Total
New South Wales 1 335 77.8 85.8
Victoria 690 61.3 7.4 69.4
Queensland 3 922 92.0 94.1
South Australia 2 626 87.5 0.1 0.1 87.7
Western Australia 4 631 94.9 0.0 0.1 95.0
Tasmania 324 35.0 0.0 0.0 35.0
Northern Territory 2 739 91.6 0.0 0.1 91.7
A.C.T. 8 100.0 0.0 0.0 100.0
TOTAL 16 275 88.4 0.2 1.4 90.0

(a) Existing deficiencies as at June 1977 and forecast to become deficient up to

June 1984 assuming no new construction in the period 1977-84.
Source: ARS 1977 Update Survey and BTE Estimates.



itself, indicate sections which are deficient to the extent that
road works are either warranted or necessary to provide safe and
efficient road conditions. For example, the final section of the

Eyre Highway was recently sealed to a width of 6.8 metres.

Although a width of seal for this section of 7.4 metres is specified

in the ultimate design standards, this section of road is not in
need of reconstruction nor is it likely to be over the period
1977~-84. ‘ N

The deficiency analysis is used, together with economic anélysis,
to determine the economic merit of upgrading various sections of
the national highways system to design standards. The results of
this are reported in the héxt Chapter and provide the basis for
BTE estimates of the warranted capital investment needs for the

national highways system.

Planning Studies of the National Highways System

In planning improvemenfs to existing foutes of the national
highways system a number of considerations are important, includ-
ing improving the alignment, reducing distance, limiting access,
removing at-grade railway)érossings, reducing closure time due to
flooding and improving the social amenity of towns thréugh which
highways now pass(?¥ providing bypass routes. The CBR in its

1973 roads report identified eight locations where new route

alignments may be feasible and should be studied in depth.

In its 1975 roads report(2), the CBR reported on the progress of
these corridor studies, some of which had not been completed at
that time. Appraisals have now been completed for all sections
and the conclusions of those completed since 1975 are summarised

below.

. Sydney to Melbourne. National Highway - Goulburn to Albury/
Wodonga:

(1) CBR (1973), op.cit., paras 7.12-7.18.
(2) CBR (1975), op.cit., paras 8.31-8.51.
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The section from Goulburn to Table Top (just north of Albury)
was reported upon in 1975. A second report on the alignment
of the national highway in the vicinity of Albury/Wodonga was

completed in February 1978(1).

In this study bypasses both internal and external to the urban
area of Albury/Wodonga were considered and the conclusion
reached that construction of an internal bypass route and it
use as part of the national highways network prior to con-

structing an external route was the preferred alternative.

Sydney to Brisbane National Highway - Location in the Vicinity

of Newcastle:

An investigation of alternative routes for the national highway
in the vicinity of Newcastle was carried out by the CBR (at the
request of the Minister) and the study report published in

March, 197627,

the national highway route were that:

The recommendations concerning relocation of

"(a) the most appropriate route for the Sydney-Brisbane
national highway north from the Warnervale area is on a
location west of Lake Macquarie passing east of West
Wallsend and joining the existing Pacific Highway in the

vicinity of Sandgate;

(b) -the national highway between Sandgate and Branxton be
relocated in the longer term along a route to the south
of the existing highway because the existing highway is
both in need of improvement to naticnal highway standard

and is flood prone in parts."

(1)

Bureau of Transport Economics, National Highways Linking
Sydney, Melbourne and Canberra 1978 (Second Report), AGPS,
Canberra, 1978.

Commonwealth Bureau of Roads, Report on the General Location
in the Vicinity of Newcastle of the Natlonal Highway Linking
Sydney and Brisbane, 1976,
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In addition, it was recommended that, in the interim, upgrading
to a lower than national highway standard of the existing
declared national highway between Nords Wharf and Swansea (the
Pacific Highway) be undertaken as a matter of urgency and that
some upgrading of the present national highway between Hexham
and Branxton (the New England Highway) also be undertaken

since it would remain as the national highway for ten to

fifteen years.

Brisbane to Cairns National Highway = Marlborough to Sarina:

The outcome of the appraisal of this national highway segment

was reported upon in 1975(1).

Adelaide to Darwin National Highway - Port Augusta to Alice

Springs:

A study of the alternatives for the Port Augusta to Northern
Territory Border section was undertaken by the South Australian
Highways Department under a Steering Committee comprised of
Commonwealth, South Australian and CBR officers.

The Steering Committee report(z), tabled in Federal Parliament
in October 1976, recommended two possible. routes. Both these
routes are to the west of Lake Torrens, and generally follow
the existing road. Both of these proposed routes are sub-
stantially shorter, and would have less unfavourable environ-

mental impact than the existing highway.

The report indicated that the final decision as to which of

CBR (1975) op.cit, para 8.39. )

Report on the National Highway Linking Adelaide and Darwin:
Port Augusta to Northern Territory Border, Steering Committee
Report, October, 1976.
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the two recommended alternative routes is adopted must take
into account the long-term future of the Weapons Research

Establishment (WRE)(l).

The route passing west of the WRE range at Woomera has since
been selected as the future national highway alignment. The
location of the highway from the border to Alice Springs had

previously been determined.

Adelaide to Perth National Highway - East of Woomera to

Perth:

An appraisal conducted by CBR indicated that a full corridor

study does not appear to be warranted at present.

Perth to Darwin National Highway - Broome to Katherine:

A corridor appraisal has been completed. Initial investigations,
whilst establishing a case for a more extensive study, indicated
that the final location of the national highway will be in-
fluenced primarily by the long-term development policies for

the North-West region. A full corridor study would kest be
delayed until such time as these development policies are

clearly formulated.

Brisbane to Darwin National Highway - Camooweal to Daly

Waters:

A corridor study was conducted by the then Commonwealth
Department of the Northern Territory under the direction of a
Steering Committee. The Committee presented its report in
August 1978(2). It recommended the national highway be
constructed basically along the existing declared route.

Construction was recommended toc be conducted in two stages.

Now called Defence Research Establishment.

Department of the Northern Territory, Report on the MNational
Highway Linking Brisbane and Darwin Berkley Tableland
Region, 1978.

93]
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Hobart to Burnie National Highway - Approaches to Hobart:

(1) concluded that the approach to

A study carried out by CBR
Hobart should remain in the same vicinity as the existing
highway and cross the Derwent River at Bridgewater. Although
there are significant social problems associated with use of
the existing highway, realignment is not justified at this
time. However as traffic growth increases a new alignment
west of the present highway may be justified in about ten
vears. Therefore it was suggested that planning should
proceed on the development of this new alignment and action

taken to reserve the alignment route.
There have also been a number of other planning studies of
selected corridors of the national highways system since 1975.

Summary reports on these are given below.

Sydney to Melbourne National Highway - Broadford (Victoria)

to. N.S.W. Border:

A route location study for the Baddaginnie-Bowser section has
been completed by the Country Roads Board of Victoria. Whilst
not formally involved in the study, officer level. liaison on

methodology was established by the CBR.

The final report has recommended a realignment of the Hume .
Highway between Bowser and Baddaginnie,:including by—passes,df

Benella, Glenrowan and Wangaratta.

For the Broadford to Baddaginnie section, no corridor study
has been undertaken. However, a number of projects, including
by-passes of Seymour and Euroa and duplication of part of the

existing highway, have been approved by the Minister.

(1)

Commonwealth Bureau of Roads, National Highway Linking
Hobart, Launceston and Burnie, Approaches to Hobart, Melbourne,

1977.
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Consideration of the highway north from Bowser has been
substantially covered by investigations into the national

highway route in the vicinity of Albury-Wodonga (see above).

Canberra Connections:

A study of the future route of the national highways linking
Canberra with the Sydney-Melbourne national highway has

(l). The report concludes that

recently been completed by BTE
there should be two links, generally along the alignment of
the Federal and Barton Highways and that Yass should be

bypassed.

Perth to Darwin National Highway - Meekatharra to Port Hedland:

A study of possible routes through the Pilbara Region is
currently being undertaken by the Western Australian Main

Roads Department.

Darwin to Melbourne - North-South Highway via Mount Isa and

Broken Hill:

Upon the request of the Minister, CBR carried out an investi-
gation into the development of a north-south highway. The CBR

(2) suggested that such a highway, as an addition to the

report
national highway system, did not warrant further consideration.
The report also indicated that a sealed road even at lower

than national highway standard was not presently justified.

Hobart to Burnie National Highway - Penguin to Burnie:

The CBR, in its 1975 roads report, recommended that a corridor

(1)

(2)

Bureau of Transport Economics, National Highways Linking
Sydney, Melbourne and Canberra, 3rd Report, 1978, AGPS,
Canberra 1979.

Commonwealth Bureau of Roads, Report on a North-South
Highway Connecting Darwin to Melbourne via Mount Isa and
Broken Hill, 1976.




study be undertaken for this section. This study has since
(1)

been carried out

The main alternatives considered were retention of the existing

coastal alignment or the adoption of an inland route.

The study concluded that, whilst it is not feasible to upgrade
the coastal route between Penguin and Burnie to full national
highway design standard, sufficient upgrading can be achieved
to adequately cater for expected traffic demand. Based on
current traffic forecasts the construction of an inland route
was found to be not economically warranted for at least thirty

years.

Thus it was concluded that the national highway should remain
along the general alignment of the existing coastal route  (the
Bass Highway) . for the foreseeable future. Further, as any
upgrading of the coastal route will greatly reduce the economic
viability of building an inland route, it is unlikely that the
construction of an inland route will be justified for many
years beyond the thirty year investigation period. Therefore,
action to reserve an inland alignment was not considered

necessary. -

Hobart to Burnie National Highway - Eastern Bypass of Launceston:

In April 1976 the Minister requested CBR to evaluate possible
eastern by-pass routes of Launceston, including the question
of whether such a by~pass should be included in the declared
nati?g?l highway system. . A report was published in July,
1977 .

(L)

(2)

Bureau of Transport Economics, National Highway Linking
Hobart, Launceston and Burnie: Appraisal of Penguin to
Burnie Section, 1978, AGPS, Canberra, 1978.
Bureau of Transport Economlcs, EBEastern Bypass Route for
Launceston Evaluation, AGPS, Canberra, 1977.
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This report concluded that construction of an eastern by-pass
route was not economically warranted at this time, However, a
future need may arise to construct such a route and such a 'pre-
ferred' route was identified with the further suggestion that
steps be taken to provide a planning reservation appropriate

to the preferred route and capacity requirements. In addition,
improvements to existing roads would be beneficial in the short

term and suggested works were outlined.

The BTE is not engaged in further planning of the national
highway system at present. The State Road Authorities and the
Roads Division of the Commonwealth Department of Transport have a

continuing involvement in this regard.

As an outcome of these planning processes, most States have
established priorities for the upgrading of the national highways
in their States. Some of these priorities are outlined in the
State submissions contained in Annex 6 of this report.

RURAL ARTERIAL ROADS

Analysis of Recorded Data

Inventories of length of rural arterial roads by surface type as
at 30 June, 1977 (as obtained from the 1977 Update Survey) are

shown in Table 4.5.

Changes in the sealed length of rural arterial roads are shown in
Table 4.6 for the 1977 Update Survey, and for previous survey
results as at 1972 and 1974. Table 4.6 includes national highways
to facilitate comparison with the length in 1972, which included
roads which were placed in the separate category of national
highways in 1974. The Australia-wide increase of about 1 per
cent per year in the combined length of sealed rural arterials
and national highways between 1972 and 1977, 1is approximately one
half of the percentage increase in Queensland which shows the

greatest increase among the States.
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TABLE 4.5 - RURAL ARTERIAL ROAD LENGTH(a)

State/ Length in 1977 (km)
Territory Surface Type Total
Sealed Gravel Formed Natural Length
N.S.W. 20 124 6 899 3 161 0 30 184
Vic. 14 888 506 5 3 15 402
01d 13 362 1 010 4 021 403 ‘ 18 796(b)
S.A. 7 582 1 724 513 0 9 819
W.A. 11 131 766 3 330 1 154 16 381
Tas. 2 318 280 0 0 2 598
N.T.(C) 1 081 473 587 150 2 291
TOTAL 70 486 11 658 11 617 1 710 95 471

(a) Excludes national highways system.

(b) Figures given for Queensland exclude approximately 1560 km of
road treated as arterial road in previous surveys.

(c) The N.T. figures exclude roads in the Darwin Local Government
Area which were treated as urban roads.

Source: ARS 1977 Update Survey.
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TABLE 4.6 - CHANGES IN SEALED LENGTH OF RURAL ARTERIAL ROADS(a)

1972-77
State/Territory Year
1972 1974 1977
N.S.W.(b) Sealed km 21 118 21 506 21 371
Total km 32 297 32 248 31 432
Sealed (%) 65.4 66.7 68.0
VIC. Sealed km 15 480 15 549 15 549
Total km 16 045 16 063 16 065
Sealed (%) 96.5 96.8 96.8
orpt® Sealed km 15 551 16 518 17 033
Total km 24 541 24 520 22 905
Sealed (%) 63.4 67.4 74.4
S.A. Sealed km 8 259 8 818 9 217
Total km 12 408 12 429 12 405
Sealed (%) 66.6 70.9 74.3
W.A. Sealed km 13 126 13 301 14 206
Total km 21 337 21 319 21 067
" Sealed (%) 61.5 62.4 67.4
TAS. Sealed km 2 498 2 575 2 615
Total km 2 892 2 900 2 893
Sealed (%) 86.4 88.8 90.2
N.T. Sealed km 3 427 3 664 3 808
Total km 5 063 5 074 5 020
Sealed (%) 67.7 72.2 75.9
(d)
A.C.T. Sealed km 23 24 0
Total km 23 24 0
Sealed (%) 100 100 -
AUST. Sealed km 79 482 81 955 83 799
Total km 114 606 114 577 111 793
Sealed (%) 69.4 71.5 74.9

(a) Includes national highways.

(b) Decreases in road lengths due to errors between surveys
caused by changes in various State's systems of recording
classification of roads, changes from imperial to metric
measure etc.

(c) The figures for 1977 exclude about 1560 km reclassified as
local roads by the Queensland Department of Main Roads.

(d) The category of rural arterial road does not apply to the
A.C.T. for 1977 due to the incorporation of the rural area
into the urban area.

Source: ARS 1969-74, ARS 1975 uUpdate Survey, ARS 1977 Update Survey.
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There has been an apparent improvement in length of seal for

rural arterials comprising an increase of 2473 km between 1972

and 1974, and a further increase of 1844 km between 1974 and 1977 -
giving a total increase of 4317 km sealed between 1972 and 1977.
However 896 km of the increase in seal between 1974 to 1977 is

due to the increase in length of seal in national highways.

Therefore, omitting national highways, the amount sealed for
rural arterials between 1974 and 1977 was 948 km representing an

increase of just over 1 per cent in the sealed length.

The increase initravel on rural arterial roads and national
highways as recorded in the Australian Roads Survey and the
Update Surveys, is indicated in Table 4.7. This indicates an
increase in travel between 1972 and 1977 in this category of
about 41 per cent or an annual average growth rate between 1972
and 1977 of 7.1 per cent. The increase between 1972 and 1974
averaged about 4.9 per cent per annum while between 1974 and 1977

it was 8.6 per cent per annum.

Deficiency Analysis

Deficiencies on rural arterial roads were estimated by comparing
road conditions, as recorded in the 1977 Update Survey, with

(l). The procedures and standards used in

engineering standards
this analysis were the same as those used previously by the CBR
for analysis of the 1975 Update Survey data. Deficiencies were
assessed for road conditions existing in July 1977 and also for
road conditions arising up to June 1984 due to increased traffic

and deterioration of road pavements.

(1) The engineering standards used for the identification of
deficiencies are laid down in the CBR publication Australian
Roads Survey 1969-74 - Specification. The standards were
jointly agreed upon by NAASRA and the CBR and indicate road
conditions which are considered desirable (see Annex 5).
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TABLE 4.7 - TRAVEL ON RURAL ARTERIAL ROADS ‘3

State/ Travel
Territory Million Vehicle-Kilometres

1972 1974 1977
N.S.W. 8 286 9 173 10 956
VIC. 4 989 5 346 7 758(b)
QLD 4 644 5 111 6 936
S.A. 1 724 2 063 2 274
W.A. 2 087 2 145 2 997
TAS. 974 1 120 1 174
N.T. 325 391 3g7 ()
A.C.T. 11 14 Y
TOTAL 23 040 25 363 32 482
(a) Includes rational highways.

(b) The Bureau checks indicated that the survey figure for
Victoria was considerably higher than the control figure;
therefore this adjusted figure was used for subsegquent
estimates of deficiencies, improvement requirements and
warranted expenditure.

(c) Excludes Darwin which is included under urban.

(d) For the 1977 Update Survey, the rural area of the A.C.T. was
incorporated with the urban area. )

Source: Australian Road Surveys and BTE Estimates.



Table 4.8 shows the length and percentage of rural arterial roads
found to be deficient in the analysis of data from both the 1977
and 1975 Update Surveys for all States and the Northern Territory.
The general increase in deficient length indicates that arterial
road improvements may not be keeping pace with the increase in
traffic on the road system. The decreases in deficiencies in
Queensland and Western Australia are partly due to changes in the
set of roads to which the figures relate. The decrease in
Tasmania is partly due to inconsistencies between the data from
the two update surveys. This apparently arose from changes in
the method of recording inventory data between the two update

surveys by that State.
URBAN ARTERIAL ROADS

The 1977 Update Survey provided‘an updated inventory of road

length and travel on the inner and outer urban arterial roads of
the capital and major provincial cities (cities with populations
exceeding 40 000) as at June, 1977. The details by surface type

are shown in Table 4.9.

Travel on arterial roads as derived from the Australian Roads
Survey 1969-74 and the two update surveys, is shown in Table 4.10.
National highways are included in the update surveys for con-
sistency with the set of roads in the Australian Road Survey
1969-74 which was conducted before the separate category of
national highways was created. However the length of national

highways, and hence travel on them, in urban areas is very low.

The total of travel on all arterial roads (including national
highways), as a proportion of total road travel in Australia, is

shown in Table 4.11.
It can be seen from Table 4.11 that 77 per cent of all road

travel occurs on the arterial road system. Of all arterial road

travel 62 per cent is on urban arterial and 38 per cent is on
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TABLE 4.8 - DEFICIENT LENGTH OF RURAL ARTERIAL ROADS

State/ Inventory Deficient Length
Territory(C) Length (km) 1974 1977
1977 km 2 km %
N.S.W. 30 184 21 735 72 25 032 83
VIC. 15 402 5 850 38 6 549 43
QLD 18 796 17 522 73 15 018(a) 80
S.A. 9 819 5 562 57 8 382 85
W.A. 16 381 10 206 62 8 177 50
TAS. 2 598 2 0395 78 1 166 45
N.T. 2 291 1 616 71 1 617 71
TOTAL 95 471 64 530 68 65 941 69

(a) The 1977 deficiencies relate to a set of roads some 1560 km
less than in 1974 due to the change in functional classgifi-

cations by the Queensland Main Roads Department.
(b) Includes outer urban arterial roads.
(¢) All A.C.T. treated as urban.
Source: ARS 1977 Update Survey.

TABLE 4.9 - URBAN ARTERIAL ROAD LENGTH: JUNE 1977

State/ - Length (km)
Territory Surface Type

Sealed Gravel Formed Natural Total
N.S.W. 3 425 33 6 0 3 464
VIC. 3 884 304 14 10 4 212
QLD 1 479 6 0 10 1 495
S.A. 1 087 40 8 0 1 135
W.A. 1 444 0 8 6 1 458
Tas. (&) 472 4 0 0 476
N.T.(b) 30 0 0 3 33
A.C.T. 434 0 0 0 434
TOTAL 12 255 387 36 29 12 707

(a) Tasmanian data is from the 1975 Update Survey, i.e.
1974.

(b) Darwin Local Government Area only.

Source: ARS 1977 Update Survey.
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TABLE 4.10 - TRAVEL ON URBAN ARTERIAL ROADS(a) : 1972-1977
State/ Travel
Territory Million Vehicle - Kilometres

1972 1974 1977
N.S.W. 15 082 13 607P) 17 495
vIC. 12 033 13 545 15 704 (S
QLD 4 176 3 920 (P} 6 154
S.A. 3 317 4 077 4 915
W.A. 3 981 4 072 5 854
TAS. 958 g10(P) 980
N.T. (e) (e) 114D
A.C.T. 827 1 311 1 379 (®)
TOTAL 40 374 41 342 52 595

(a) 1Includes national highways.

(b} Excludes travel in major provincial cities.

(c) Bureau control figure substituted here since the survey figure

was outside the tolerance limits.
(d) For the Darwin Local Government Area.
(e) Not applicable.
(f) Includes roads in the A.C.T. previously classed as rural.

Source: Australian Road Surveys and BTE Estimates.
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TABLE 4.11 - TRAVEL ON ARTERIAL ROADS IN 1977¢2)

Travel in Million Vehicle-Kilometres

State or Total(b) Rural Arterials(c) Urban(d) Total Arterial

Territory Travel & National Highways Arterials Arterials Travel as
% Total

N.S.W. 36 333 10 956 17 495 28 451 78.3

VIC. 31 900 7 758 15 704 23 462 73.5

QLD 15 460 6 936 6 154 13 090 84.7

S.A. 10 560 2 274 4 815 7 189 68.1

W.A. 10 775 2 997 5 854 8 851 82.1

TAS. 2 964 1 174 980 2 154 72.7

TOTAL

STATES 107 992 32 095 51 102 83 197 77.0

N.T. 805 387 114 501 62.2

A.C.T. 1 641 _(e) 1 379 1 379 84.0

TOTAL

AUSTRALIA 110 438 32 482 52 595 85 077 77.0

(a) Includes national highways.

(b) From BTE estimates for this report.

(c) From Table 4.7.

(d) From Table 4.10.

(e) For the 1977 Update Survey, the rural area of the A.C.T. was

incorporated with the urban area.
Source: 1977 Update Survey and BTE Estimates.



rural (including national highway system). Travel on the urban
arterial network has grown by 12 221 million vehicle-kilometres
(30 per cent) since 1972 (an annual average growth rate of 5.4
per cent), compared with an increase of 9 442 million in vehicle-
kilometres (41 per cent) since 1972 on the rural arterial and
national highway system (or an annual average increase of 7.1 per

cent) .

In urban areas, while road surface conditions are not insignificant
factors affecting travel comfort, the predominant feature deter-
mining travel cost is the condition of the road network as

measured by a comparison of usage with capacity and reflected in

the extent, severity and déily duration of traffic congestion.

Traffic Accidents

One indicator which can provide some information on changes in
road and traffic conditions is the road accident rate. As shown
in Chapter 2; the number of car passenger-kilometres and freight
tonne-kilometres has increased substantially since 1971 by a
factor of about 30 per cent for passehgers and 37 per cent for
freight. Despite this, the number of road accidents involving
casualties has remained fairly static at 1972 levels although

there is some annual variation in the pattern.

The result is a declining casualty accident rate, falling from
seventy-eght casualty accidents per hundred million vehicle
kilometres in 1972 to fifty-nine in 1977 - a decrease at 24 per
cent. It 1is not possible with present knowledge and data sources
to accurately attribute the proportion of this decline to improve-
ments in roads resulting from road expenditures over the period,

as distinct from other likely causative factors such as:

. ilntroduction of compulsory wearing of seat belts;
. driver training and education programs;
. traffic regulation and enforcement; and

. lincreased driver awareness and levels of skills.
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In sum, the information presented in this Chapter concerning the
changes in road and travel conditions is not conclusive as it

does not adequately indicate the effect on the road system of the
$8859 million spent on roads in the five years 1974-75 to 1978-79.
To analyse the effectiveness of total rcad expenditures an extensive
study would need to be undertaken. Such a study would monitor
changes in the road system, in operational and safety conditions,
and in the cost of operating the Australian vehicle fleet and

relate these to road expenditure. A study of this magnitude has

not yet been attempted in Australia. More limited corridor based

studies are more feasible and they may provide more useful results.



CHAPTER 5 - ROAD NEEDS 1979-80 TO 1982-83

INTERPRETATION OF ROAD NEEDS

This Chapter reports on the term of reference "Total road needs
1979-80 to 1982-83". The phrase "road needs" is capable of

many interpretations. In this report it has been broadly inter-
preted as that level of expenditure on road construction and
maintenance, plus associated expenditures (general administration,
planning and research) required to achieve given objectives for

the road system.

Objectives for the road system can, in turn, range from improving,
sustaining or even reducing the overall standard. Standards

(in this context representing a guide to net economic/social
contributions of roads) of the road system in terms of structural
and design characteristics, of the system's capacity to carry
traffic, of the level of service provided (e.g., travel speed and

safety), and so forth.

In this Chapter road needs to achieve two of these objectives -
i.e., improving and/or sustaining road standards are analysed.

The possible objective of reducing road standards is not explicitly
examined, although it will be apparent that levels of expenditure
ranging from zero up to that level of expenditure which just
sustains road standards will provide a range of expenditure

options meeting that objective. In view of the significance of
road standards inherent in both the concepts and the methods
adopted for this report, further discussion of the application

of road standards by the Bureau is given in Annex 5.

As discussed in this Chapter the objectives of sustaining and
improving road standards are part and parcel of the major objective
of this report. That is to identify a level of economically
justifiable or "warranted" expenditure on roads based on an

assessment of expenditure by use of economic evaluation procedures.
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ENGINEERING NEEDS AND WARRANTED EXPENDITURE

Improving Road Standards

The two main approaches to road needs identified under this

heading are:

. Engineering Standards - under this criterion, road needs are

assessed as the financial cost of improving deficient parts of

the road network to specified engineering standards of design.

. Economically Warranted Expenditure - under this criterion, road

needs are assessed as the financial cost of road works over a
given period for which the discounted future benefits to the

community at least as great as the discounted costs of under-
taking the works and where no single expenditure in the

period yields less than a specified rate of return.

The economic analysis recognises that funds committed to road
investment have an opportunity cost, and that, in order to maximise
economic efficiency, expenditure to improve roads should only be

pursued up to that point where the future discounted time stream
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of

benefits of the least worthwhile road project just equals the

discounted cost of that project. The discount rate adopted

in

opportunity cost of capital

these assessments is assumed to represent the community's
(1) ‘

Sustaining Road Standards

Capital-Output Projection Method ~ the levels of road expenditure

required to sustain road standards are -approximated in this
report by projection of the historical ratios of capital (road)
stock required to produce a given output (vehicle-kilometres of

travel) for predicted future usage.

There has been a longstanding debate as to the theoretical
(and indeed empirical) basis of the discount rate applied in
economic evaluation procedures. This debate has produced
two discounting concepts - one based on the soccial opportunity
cost of capital (SOC) which, in general terms, approximates
the real rate of return to alternative investments based upon
social benefits and costs. The other concept, the social
time preference rate (STP), purports to reflect the attitude
of the community. as a whole to the consumption of goods and
services in the future compared to current consumption.

It is accepted that in a "perfect world" the SOC and STP
rates would be equal, but that this is not the case in fact.
It is common to assume in the real world that the STP rate
is probably the lower. (If this is the case, use of an SOC
rate results in a bias towards short-term projects at the
expense of projects which generate benefits further forward
in time.)

The major problem with the STP concept is one of empirical
measurement; while approximations of the SOC rate can be
reached by observing commercial investment and various
capital market patterns there is no readily available or
acceptable data reflecting the community's STP rate. It can
be further argued that it is inherently indeterminate.
Evaluations conducted by Government agencies in Australia
have tended in the main to use discount rates which are
loosely related to SOC ratez. This has been the practice of
the CBR and BTE. In addition, for this report the Bureau
has assumed that the proportionate share of the total
warranted program at the State and category level is in-
sensitive to changes in the discount rate. However, this

is clearly an area of analysis that deserves further con-
sideration.
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The capital-output projection method for identifying aggregate road
needs embodies the assumption that historical ratios of past
capital road stock to road service output (as measured by vehicle-
kilometres of travel) nave provided acceptable (quality) levels

of service, and that projecticn of trends in these ratios will
provide estimates of road needs which will suétain a similar

level or rate of change in the level and quality of rocad services.
The method yields an estimate ¢f road needs which can be said to
approximate that required to sustain a given constant historical

(1)

rate of change in road service given predicted usage

As this method embodies trends over time in the level of utilis-
ation of road stock and accompanying changes in the level of
service, 1t is probably more correct to describe it as a means of
identifying road needs given a constant (historical) rate of

change in the level of service provided by the road network.
APPROACH TO EVALUATION OF ROAD NEEDS

The following briefly outlines the methods used for assessment of

the economically warranted expenditures.
. Data Collection

In the discussions which laid the basis for the determination of
warranted road needs for the 1979 report it was agreed between
NAASRA members and the CBR that the 1977 Update Survey would
provide limited information only. As indicated in Chapter 4, the
updated inventory data related primarilv tc national highways and
rural and outer urban arterial roads. Further details of improve-
ment projects for inner urban arterial rcads were updated for the

1975 Update Survey, but not for the 1977 Update Survey.
Procedures Adopted by the Burean

The seven years 1977-78 to 1983-84 were chosen as the period for

(1) Further discussion of this approach is given in Annex 2.
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economic evaluation. Financing options were identified for the
four years 1979~80 to 1982-83, which covers the last year of the

current legislation and the subsequent three years.

For rural and outer urban arterial roads the 1977 inventory data
were analysed to determine the required improvements to achieve
ARS road standards and to provide economic evaluations of the

resulting improvement projects.

For this report warranted expenditure programs for national
highways, rural local roads, urban roads and MITERS were based on
the warranted programs prepared by the CBR for previous reports
using updating procedures similar to those used for these cate-

gories for the 1975 roads report.

Warranted expenditure for maintenance, planning and research and

(1)

general administration were assessed by the CBR in previous
reports without the benefit of economic analysis. Some investi-
gations of actual expenditure for these categories have been
undertaken since 1975, but no economic evaluation of such expend-~
itures was attempted. The warranted amount for maintenance for
the seven year period 1977-78 to 1983-84 was estimated by project-

ing maintenance expenditure from observed patterns.

The results of these assessments, for the seven years 1977-78 to

1983-84, are included below for each category.

ROAD NEEDS 1977-78 TO 1983-84

Cost of Upgrading the National Highways System to Design Standard

The costs of bringing the national hichway system to design

standards from the condition existing at June 1977 and to overcome

(1) General administration excludes administration costs incurred
directly in the process of planning, designing and construct-
ing road facilities. The latter administration costs are
termed engineering administration and are included in con-
struction costs estimates.
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deficiencies arising between that date and June 1984 were reguired
for this report. Since design standards are fixed and independent
of traffic volumes, it is possible to assess these costs largely
by updating earlier cost estimates. This procedure is described

below.

The costs of upgrading the national highways system from the
condition existing at June 1974 and to overcome deficiencies
arising between that date and June 1981 were estimated by the CBR
in 1975(1). The projects deemed necessary to overcome deficiencies
at that time will still be needed now if they have not been

carried out in the interim. The cost of projects carried out
between June 1974 and June 1977 is eguivalent to the construction
expenditure over that period. This is shown in current and
constant prices in Table 5.1. Netting this expenditure from the
CBR's cost estimates for upgrading provided an estimate of the

expenditure still required over the period June 1977 to June 1981.

Further deficiencies will arise over the period June 1981 to June
1984 due to ageing cf the pavement structure. The proportion of
segment length effected in this way was shown in Table 4.4. The
Bureau estimated that these projects would have half the average

costs of all projects assessed in 1975.

The resultant expenditure required to upgrade the national highways
system to design standards from the condition existing at June
1977 and to overcome deficiencies arising between that date and

June 1984 is shown in Table 5.2.

Rural Arterial Roads - Engineering Needs

Unit costs of rural arterial road improvements were provided by
State Road Authorities for each type 0of ferrain (such as flat,

undulating, hilly and mountainous) and tvpe of project. These

(1) CBR (1975), op.cit., Table 8.9.
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TABLE 5.

1l - HISTORICAL EXPENDITURE ON NATIONAL HIGHWAYS CONSTRUCTION

By yEAR'?)
($ million)
State/Territory Actual Constant 1976-77 Prices(b)
1974-75 1975-76 1976-77 1974-75 1975-76 1976-77
New South Wales 26.7 37.8 45.3 32.7 41.7 45.3
Victoria 18.5 20.5 22.5 22.6 22.6 22.5
Queensland 16.1 20.3 24.8 19.7 22.4 24.8
South Australia 14.9 21.4 25.7 18.2 23.6 25.7
Western Australia 6.3 11.4 9.7 7.8 12.6 9.7
Tasmania 4.9 6.5 8.1 6.0 7.2 8.1
Northern Territory 3.7 3.9 4.1 4.5 4.2 4.1
Austra}ian Capital(c)
Territory - - - - - -
TOTAL 91.1 121.8 140.2 111.5 134.3 140.2

(a) Estimated expenditure on national highways construction net of general
administrative expenditure calculated at 8 per cent of total.

(b) The BTE road construction price index is employed to convert actual

price series to constant price series.
(c) Approximately $10 000 per annum.
BTE estimates derived from NAASRA and SRA Pxpendlture estimates.

Source:



TABLE 5.2 - PROJECT COSTS TO UPGRADE THE NATIONAL HIGHWAYS SYSTEM
TO DESIGN STANDARD(a)
($ MILLION, 1976-77 PRICES)

State or Territory Project Costs
New South Wales 647
Victoria 268
Queensland 335
South Australia 133
Western Australia 159
Tasmania 52
Northern Territory 164
A.C.T. 11
TOTAL 1 769

(a) Base condition of national highways system relates to June
1977 and upgrading costs include an allowance for deficiencies
(due to ageing) arising up to June 1984. Costs exclude
maintenance, general administration and planning and research.
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costs were then used to estimate the costs of improvements to
bring them up to the appropriate engineering standards as shown in
Table 5.3.

TABLE 5.3 - COST OF IMPROVING RURAL ARTERIAL ROADS TO ENGINEERING

STANDARDS 1977-78 TO 1983-84 (2) ‘
($ MILLION, 1976-77 PRICES)
State A,C.T. Total
N.S.W. VIC. QLD S.A. W.A, TAS. N.T.
2919 948 1328 439 321 280 72 - 6307

(a) Excludes maintenance, geheral administration and planning and
research.

Other Categories - Engineering Needs

For categories other than national highways and rural arterial
roads engiheéring needs were generally determined by revising the

estimates made for the 1975 roads report.

Urban arterial road needs incorporate the estimates for outer
urban areas from the 1977 Update Survey information together with
updated estimates for the inner urban areas of capital and major
provincial cities. The updating procedure for the latter included
allowances for improvements carried out during the three-year

period 1974 to 1977 and a change to 1976-77 prices.

For rural and urban local roads, the results of the ARS 1969~74
were revised on the basis of cost increases. Allowances for
construction and for additional deficiencies arising over the
period 1974-1977 due to increased traffic were made in rural

areas.
MITERS needs in rural and urban areas were estimated for the 1975

roads report for a five-year period. These estimates were extended

to a seven-year period and updated to allow for price changes.
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Table 5.4 shows the resultinc costs of upgrading to encineering

standards by category.

TABLE 5.4 — COSTS OF OTHER CATEGORIES - ENGINEERING STANDARDS :
1977-78 TO 1983-84 (8!
($ MILLION, 1976-77 PRICES)

State/ Urban Rural Urban MITERS Total
Territory Arterials Locals Locals

N.S.W. 1490.7 2196.0 417.2 175.4 4279.3
VIC. 1602.8 1812.0 812.5 153.9 4381.2
QLD 560.1 3092.0 137.6 162.6 3952.3
S.A. 341.1 413.0 83.5 42.8 880.4
W.A. 544.7 905.0 105.4 77.0 1632.1
TAS. 143.7 505.0 48.3 47.0 744.,0
SUB-TOTAL 4683.1 8923.0 1604.5 658.7 15869.3
N.T. 5.6 215.0 47.0 4.3 271.9
A.C.T. . 65.8 - 30.7 8.5 105.0
TOTAL 4754.5 9138.0 1682.2 671.5 16246.2

(a) Excludes maintenance, general administration and planning and
research.

Total Needs Based on Engineering Standards

Table 5.5 shows the total costs of improving the road system to
engineering standards. This incorporates the costs shown in

Tables 5.2 to 5.4 inclusive.

81



TABLE 5.5 - ESTIMATE OF COST OF TMPROVING ROADS TO DESIGN AND
OPERATIONAL STANDARDS: 1977-78 TO 1983-84 (2)
($ MILLION, 1976-77 PRICES)

Category ‘ ‘ ‘ Amount
National Highways 1769
Rural Arterials 6307
Rural Locals ‘ 9138
Urban Arterials 4755
Urban Locals 1682
SUB-TOTAL. ‘ 23651
MITERS . 672
TOTAL 24323

(a) Excludes maintenance, general administration and planning and
research.

National Highways = Economic Evaluation

(a) Evaluation of National Highways Project Costs
The warranted expenditure program for national highways for the
seven year evaluation period was obtained by adjusting the aggre-

gate NHUPAC/RURAL evaluation results generated in 1975 for:

. additional projects arising due to deterioration in pavement
condition over the period 1981-82 to 1983-84; '

. additional benefits to take account of increased traffic in the
period 1977-84 compared with that in the period 1974-81;

. construction expenditure over the period up to and including
1978-79; and

price changes between 1973-74 and 1976-77.
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Over 97 per cent of the project costs shown in Table 5.2 are for
deficiencies arising prior to June 1981 and thus were evaluated by
the CBR in 1975. These evaluation results have been updated to
determine the level of project costs that are warranted in the

period July 1977 to June 1984.

The economically warranted capital expenditure program for the

period 1977-78 to 1983-84 by this process is shown in Table 5.6.

TABLE 5.6 - WARRANTED CONSTRUCTION EXPENDITURE PROGRAM FOR NATIONAL
HIGHWAYS: 1977-78 TO 1983-84 (&)
($ MILLION, 1976-77 PRICES)

State or Territory Amount Per cent
New South Wales 563 38.1
Victoria 231 15.6
Queensland 295 20.0
South Australia 101 6.8
Western Austrélia 138 9.3
Tasmania 51 3.4
Northern Territory 90 6.1
Australian Capital

Territory 11 0.7
TOTAL 1480 100.0

(a) Excludes maintenance, general administration and planning and
research.

(b) National Highways Maintenance

Bureau investigations into the economics of road maintenance have
not progressed greatly since CBR reported in 1975. Thus the
Bureau is not in a position tc report on the level of expenditure

that is economically warranted.

Past, and projected future, levels of expenditure for national

highways maintenance are given in Table 5.7.
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TABLE 5.7 - PAST, AND PROJECTED FUTURE, NATIONAL HIGHWAYS MAINTENANCE
EXPENDITURE (&)
($ MILLION, 1976-77 PRICES)
Year Ended State or Territory Total
30 June N.S.W. VIC. QLD S.A. W.A. TAS. N.T. .C.T. (c)
1975 2. - 25.9
1976 . - 24.7
1977 . . . . . . - 21.1
1978 3.9 - 28.0
1979 . . - 28.1
1980 6. - 28.4
1981 ®) . 2 . - 29.1
1982 7. . - 29.5
1983 . . - 30.2
1984 7.4 2.8 8.4 4.1 4.0 0.9 3. - 30.6
TOTAL
1978-84 49.8 18.6 55.9 27.0 26.7 5.6 20.2 .1 203.9

(a) Excludes general administration costs.
(b) 2 per cent growth used for 1981 and beyond.

(c) Approximately $20 000 per annum

Source: 1974-75 to 1976-77 - Annex 3.

($0.1m included in total).




(c) National Commerce Roads

This category of road is defined under the States Grants (Roads)
Act 1977 as roads which facilitate interstate or international
trade and commerce and are declared under the Act by the Minister.

Those declared as at January 1979 are listed in Table 5.8.

TABLE 5.8 - DECLARED NATIONAL COMMERCE ROADS (AS AT JANUARY 1979)

State National Commerce Road

N.S.W. Botany Bay Foreshore Road
Maldon Road Deviation

VIC. Johnson Street Bridge
Essendon Airport Interchange

QLD. Lytton Road and Access Road to New Brisbane Port
Kingsford Smith Drive (access to Brisbane Airport)
Bundaberg Port Road
Mackay Port Access (Glenpark, Bedford, Andergrove
and Keeleys Road)
Townsville Port Access

S5.A. Lincoln Highway (Lincoln Gap to Whyalla)
Port Pirie (Three Chain Road between Esmond and
Wandereal Roads)

W.A. Leach Highway (between Barbican Street and Hordey
Road, Perth)

TAS. East Tamar Highway (Launceston to Bell Bay)

It is anticipated that construction on all these roads except the
East Tamar Highway will be completed by 1979-80. Expenditure of
approximately $700 000 may be required for completion of the East

Tamar Highway in 1980-81.

The Bureau has not conducted special studies of roads which could
be candidate projects for declaration and special assistance under
this road category. Thus no warranted program of expenditure 1is

reported separately for this categorv.

However, several of the State Ministries of Transport and State
Road Authorities provided comments on this road category. Their
views are summarised in Chapter 8 and included verbatim in Annex

6.




Economic Evaluation of Rural Arterial Roads

The Bureau applied the same economic evaluation methods used for
the 1975 Update Survey in analysing the rural arterial improvement

(l). Table 5.9 includes the levels of warranted

project data
expenditures for rural arterial roads by State for the seven year
period 1977-84 and Table 5,10 indicates the sensitivity of the

warranted program to various discount rates.

TABLE 5.9 - WARRANTED PROGRAM FOR RURAL ARTERIAL ROADS - 1977-78 TO
1983-84(2)
($ MILLION, 1976-77 PRICES)

States Sub-
N.S.W. VIC. QLD S.A. W.A. TAS. Total N.T. A.C.T. Total
1581.6 458.7 872.8 364.0 209.5 73.7 3560.3 25,6 - 3585.9
(a) Excludes maintenance, general administration. and planning and

research.

TABLE 5.10 — WARRANTED CONSTRUCTION EXPENDITURE - RURAL ARTERIAL
ROADS: SENSITIVITY TO DISCOUNT RATE
($ MILLION, 1976~-77 PRICES)

Warranted Construction Expenditure 1977-78 to 1983—84(a)

State Discount Rate

7% 10% 15%
N.S.W. 1938.4 1581.6 1048.8
VIC. 554.1 458.7 315.8
QLD 1013.3 872.8 614.6
S.A. 397.7 364.0 223.9
W.A. 239.0 209.5 171.7
TAS. 96.7 73.7 48.1
N.T. 28.3 25.6 18.6
A.C.T. - - -
TOTAL 4267.5 3585.9 2441.,5
(a) Cost of undiscounted economically warranted program.

(I) Both G.J. and Bayley C., Evaluation Procedures for Rural Road
and Structure Projects, ARRB Conference Proceedings, Vol. 8,

1976.
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Table 5.11 shows the affect on the benefits of the warranted
program (at 10 per cent discount rate) of the inclusion of the
indirect benefits i.e., benefits due to reduction in delays, dust,
reduced losses in production and benefits attributable to increased
number of trips generated by improved roads. The inclusion of
indirect benefits has its main impact on warranted programs in
Queensland, New South Wales and Western Australia, which together

have some 68 per cent of all rural arterial roads.

TABLE 5.11 - RURAL ARTERIAL ROADS - WARRANTED PROGRAM 1977-78 TO
1983-84 — BENEFITS
($ MILLION, 1976-77 PRICES)

Benefits of Warranted Program at 10% Discount Rate

State Indirect Direct and Indirect benefits

Benefits Indirgct(a) as a % of Direct
Benefits

N.S.W. 2660.0 3284.7 23.5

VIC. ’ 856.5 951.7 11.1

QLD 1396.8 1973.9. 41.3

S.A. 436.8 453.6 3.8

W.A. 442.9 523.1 18.1

TAS. 125.3 128.7 2.7

N.T. 210.9 219.1 3.9

A.C.T. - - -

TOTAL 6129.2 7534.8 22.9

(a) Includes reduction in delays, dust, reduced losses in pro-
duction and benefits attributable to increased number of
trips generated from improved roads.

Table 5.12 illustrates the components of the benefits and costs

associated with the warranted expenditure for rural arterial

roads and their sensitivity to the discount rate.
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TABLE 5.12 - COST-BENEFIT ANALYSIS, WARRANTED PROGRAM RURAL
ARTERIAL ROADS: 1977-78 TO 1983-84
($ MILLION: 1976-77 PRICES)

Item ‘ ‘ Discount Rate
7% 10% 15%

Construction Expenditure )
Undiscounted ‘ 4268 3586 2442
Discounted (&) | 3668 2945 1878

Monetary Benefits

Vehicle Operating Costs C 4554 2964 1456
Accident Costs 473 294 143
Occupant Travel Time Savings
- Private 630 398 196
- Commercial ‘ 3871 2421 1152
Road Maintenance ‘ 69 52 28
Total Direct Benefits ? . 9597 6129 2975
Indirect Benefits(b) 2091 1406 783
Total Net Benefits ‘ . 11688 7535 3758
Ratio of Total Net Benefits to
Discounted Construction Expenditure 3.2 2.6 2.0

(a) Discounted to 1976-77 present value.

(b} Includes reduction in dust, delays, and losses in production
and benefits attributable to increased numbers of trips
generated by improved roads.

Other Categories

With the exception of outer urban arterial roads, which were
evaluated in the same way as rural arterial roads, the economically
warranted expenditure for othér categories was calculated by
updating the previous estimates for the 1975 roads report to

allow for price increases. Adjustments were also made to allow

for traffic increases for local roads, inner urban arterials, and
MITERS. Estimates of maintenance requirements were based on past

and projected actual maintenance costs.

Table 5.13 summarises the economic needs for all categories,
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TABLE 5.13 - WARRANTED ROAD PROGRAM 1977-78 TO 19&3-84
{$ MILLION, 1976-77 PRICES}
Category State N.T. A.C.T. Total
N.5.W, VIC. gin S.A. W.A. TAS . TOTAL
National Roads
National Highways
Construction 563.0 231.0 295.0 101.0 138.0 51.0 1379.0 90.0 11.0 1480.0
National Highways
Maintenance 49.8 18.6 27.0 26.7 5.6 183.6 20.2 0.1 203.9
TOTAL (A) 612.8 249.6 350.9 1Z8.0 154.7 56.6 1562.6 110.2 11.1 168B3.9
Roads other than
National Roads
Construction
Rural Arterial 1581.6 458.7 872.8 364.0 208.5 73.7‘."3560.3 25.6 - 3585.9
Rural Local 404.1 148.4 785.9 108.5 126.4 0.0 1573.3 61.9 - 1635.2
Total Rural 1985.7 607.1 1658.7 472.5 335.9 73.7 5133.6 87.5 - 5221.1
Urban Arterial 903.1 1091.9 264.8 210.3 367.7 71.5 2809.3 5.6 17.8 2932.7
Urban Local 308.3 220.3 133.3 58.6 gL.7 14,2 856.4 13.5 12.5 882.4
Total Urban 1251.4 1312.2 348.1 268.9 449.4 B5.7 3765.7 19.1 30.3 3815.1
TOTAL 3237.1 1919.3 2056.8 T41.4 785.3 159.4 8899.3 106.6 30.3 9036.2
MITERS
Rural 27.6 22.0 32.9 4.1 5.5 9.2 101.3 . - 102.1
Urban ‘83.2 73.1 65.2 29.5 42.2 20.6 313.8 . 5.3 321.7
TOTAL 110.8 95.1 98.1 33.6 47.7 29.8 415.1 3.4 5.3 423.8
TOTAL (B) 3347.9 2014.4 2154.9 775.0 833.0 189.2 9314.4 110.0 35.86 3460.0
Maintenance .
Rural Arterial 402.0 143.0 121.0 73.0 86.0 36.0 867.0 19.0 - 886.0
Raral Local 518.0 306.0 233.¢ 110.0 126.0 91.0 1384.0 39.0 - 1423.0
Total Rural 920.0 449.0 354.0 189.9 212.0 127.0 2251.0 58.0 - 2309.0
Urban Arterial 331.0 98.0 45.0 3L.0 19.0 10.0 534.0 7.0 546.0
Urban Local 609.0 449.0 143.0 83.0 104.0 35.0 1423.0 8.0 13.0 1444.0
Total Urban 940.0 547.0 188.0 114.0 123.0 45.0 1957.0 13.0 20.0 1990.0
TOTAL (C) 1860.0 936.0 542.0 303.9 335.0 172.0 4208.0 71.0 20.0 4299.0
TOTAL (A + B + C) 5820.7 3260.0 3007.8 1260.0 1332.7 417.8 15085.0 291.2 66.7 15442.9

(a) Excludes general administration and planning and research.

NOTE: Totals may differ due to rounding.
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ESTIMATED ACTUAL EXPENDITURES 1977-78 TO 1978-79

The Bureau‘é estimate of actual expenditure on roads during the
two year period 1877-78 to 1878-79 is given in Table 5.14 for all

construction categories and for maintenance.
WARRANTED PROGRAM 1979-80 TO 1983-84

Estimated actual expenditure in the two year period 1977-78 to
1978-79 was subtracted from the seven year warranted program to
obtain the five year future warranted program shown in Table
(1)
5.15 .

and research as well as general administration. Where the actual

Table 5.15 includes expenditure estimétes for planning

expenditure in the two year period exceeded the seven year warranted

program the difference is shown as zero. This gives rise to some
apparent anomalies when comparing figures from Tables 5,13 and
5.14 with subsequent Tables. As for the 1975 roads report,
planning and research expendiure has been taken as 1 per cent of

total warranted expenditure.

In the 1973 and 1975 CBR roads reports a general administration

‘cost of 4 per cent of total program cost was applied. The Bureau

has carried out further investigation of actual administrative
expenditure. Estimates of administrative expenditure as a pro-
portion of total expenditure vary significantly between States
(i.e. SRAs and local government), but in most States average
proportions appear to be around the 8 per cent level. For this
reason a flat rate of 8 per cent of total expenditure was accepted
(without assessment) for general administration as shown in Table
5.15.

WARRANTED PROGRAM 1979-80 TO 1982-83

Since the warranted programs are assessed on a block basis for a

(1) -The basic assumption underlying this procedure is that, for
each State sub-category, projects are implemented over time
in descending order of economic warrant.
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TABLE 5.14 - ESTIMATED EXPENDITURE 1877-78 AND 1378-73'3/
($ MILLION, 1976-77 PRICES).

Category State N.T. A.C.T. Total

N.S.W. VIC. QLD S.a. W.A. TAS. TOTAL

National Roads
National Highways

Construction 102.3 44.8 51.9 35.4 23.2 13.1 275.7 14.6 3.8 294.1
National Highways

Maintenance 14.0 5.0 15,3 7.2 7.5 1.5 50.5 5.6 0.0 56.1
TOTAL (A) 116.3 49.8 67.2 42.86 35,7 14.6 326.2 20.2 3.8 350.2

Roads other than
National Roads

Construction
Rural Arterial 156.4 57.6 83.6 23.7 43.0 18.6 382.9 0.6 - 383.5
Rural Local 1%0.2 108.1 112.7 23.6 53.3 25.4 513.3 2.7 - 516.0
Total Rural 346.6 165.7 196.3 47.3 96.3 44.0 896.2 3.3 - 899.5
Urban Arterial 136.1 159.7 58.3 24.6 46.7 14.0 439.4 2.1 36.1 477.6
Urban Local 182.2 153.% 59.%6 37.9 44.3 11.1 489.3 12.8 11.0 513.1
Total Urban 318.3 313.3 117.9 62.5 51.% 25.1 928.7 14.9 47.1 990.7
TOTAL 664.9 479.0 314.2 109.8 187.3 69.1 1824.9 18.2 47.1 18590.2
MITERS
Rural 2.4 1.2 2.2 0.4 C.5 0.7 7.4 0.0 - 7.4
Urban 12,86 5.0 2.2 2.8 2.5 0.4 25.5 0.0 0.0 25.5
TOTAL 15.0 6.2 4.4 3.2 3.0 1.1 32.9 0.0 0.0 32.9
TOTAL CONSTRUCTION (B) 679.9 485.2 318.6 113.0 190.9 70.2 18B57.8 18.2 47.1 1923.1
Maintenance
Rural Arterial 101.2 37.0 30.5 19.1 19.4 8.5 215.7 3.7 - 219.4
Rural Local 134.2 80.9 64.8 30.2 30.8 23.9 364.8 8.4 - 373.2
Total Rural 235.4 117.9 95.3 49.3 59.2 32.4 580.5 12.1 - 592.6
Urban Arterial 76.1 24.8 10.6 7.4 4.6 1.8 125.3 0.6 2.3 128.2
Urban Local 15§.8 117.5 38.2 21.0 25.7 8.5 369.7 1.8 3.0 374.5
Total Urban 234.9 142.3 48.8 28.4 33.3 10.3 495.0 2.4 5.3 502.7
TOTAL MAINTENANCE (C) 470.3 260.2 144.1 77.7 30.5 42.7 1075.5 14.5 5.3 1095.3
TOTAL (A + B + C) 1266.5 795.2 529.9 233.3 3%7.2 127.5 3239.5 52.9 56.2 3368.6

(a} Excludes general administration and planrning and ras
rate of 8 per cent was assumed for gerneral administratc

NOTE: Totals may differ due to rounding.

In deriving these statistics a flat



TABLE 5.15 - WARRANTED ROAD PROGRAM 1979-80 TO 1983-84
($ MILLION, 1976-77 PRICES)

Category State N.T. A.C.T. Total
N.S.W. VIC. QLD S.A. W.A. TAS. TOTAL
National Roads
National Highways .
Construction 460.7 186.2 243.1 65.6 109.8 37.9 1103.3 75.4 7.2 1185.9
National Highways )
Maintenance 35.8 13.86 40.6 19.8 19.2 4.1 133.1 14.6 0.1 147.8
TOTAL (A) 496.5 199.8 283.7 85.4 129.0 42.0 1236.4 90.0 7.3 1333.7
Roads other than
National Roads
Construction
Rural Arterial 1425.2 401.1 789.2 340.3 166.5 55.1 3177.4 25.0 - 3202.4
Rural Local 213.9 40.3 673.2 84.9 73.1 0.0 1085.4 59.2 - 1144.6
Total Rural 1639.1 441.4 1462.4 425.2 239.6 55.1 4262.8 84.2 - 4347.0
Urban Arterial 767.0 932.2 206.5 185.7 321.0 57.5 2469.9 3.5 0.0 2473.4
Urban Local 166.1 66.7 73.7 20.7 36.8 3.1 367.1 0.7 1.5 369.3
Total Urban 933;1 998.9 280.2 206.4 357.8 60.6 2837.0 4.2 1.5 2842.7
TOTAL 2572.2 1440.3 1742.6 631.6  597.4 115.7 7099.8 88.4 1.5 7189.7
MITERS
Rural 25.2 20.8 30.7 3.7 ' 5.0 8.5 93.9 0.8 - 94.7
Urban 70.6 68.1 63.0 26.7 39.7 20.2 288.3 2.6 5.3 296.2
TOTAL 95.8 88.9 93.7 30.4 '44.7 28.7 382.2 3.4 5.3 390.9
TOTAL (B) 2668.0 1529.2 1836.3 662.0 642.1 144.4 7482.0 91.8 6.8 7580.6
Maintenance
Rural Arterial 300.8 106.0 90.5 59.9 66.6 27.5 651.3 15.3 - 666.6
+Rural Local 383.8 225.1 168.2 79.8 95.2 67.1 1019.2 30.6 - 1045.8
Total Rural 684.6 331.1 258.7 139.7 161.8 94.6 1670.5 45.9 - 1716.4
Urban Arterial 254.9 73.2 34.4 23.6 14.4 8.2 408.7 4.4 4.7 417.8
Urban Local 450.2 331.5 104.8 62.0 78.3 26.5 1053.3 6.2 10.0 1069.5
Total Urban 705.1 404.7 139.2 85.6 92.7 34.7 1462.0 10.6 14.7 1487.3
TOTAL MAINTENANCE (C) 1389.7 735.8 397.9° 225.3 254.5 129.3 3132.5 56.5 14.7 3203.7
TOTAL (A + B + C) 4554.2. 2464.8 2512.9 972.7 1025.6 315.7 11850.9 238.3 28.8 12118.0
Planning & (a) : 5
Research (D) 50.0 27.0 27.6 10.7 11.3 3.7 130.3 2.6 0.3 133.2
Administration (E)(b) 400.0 216.0 220.8 85.6 90.4 29.0 1041.8 21.0 2.5 1065.3
13316.5

TOTAL (A+B+C+D+E) 5004.2 2707.8 2766.3 1069.0 1127.3 348.4 13023.0 261.9 31.6

(a) 1 per cent of total program.
(b) 8 per cent of total program.

NOTE: Totals may differ due to rounding.
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seven and then five vear period, as comprising total expenditures
warranted over the whole period, no unique set of expenditures
scheduled on a year by year basis was determined. Scheduling of
expenditures was therefore taken to be flexible with regard to
financing and other considerations. Table 5.16 provides one
possible approach to scheduling the warranted program over the
five years 1979-80 to 1983-84 to arrive at a program for the four
year period 1979-80 to 1982-83 (as required by the terms of

reference).

This approach allocates the five year warranted needs in a rising

profile after setting expenditure in 1979-80 at the level projected

for that year.



ve

TABLE 5.16 - WARRANTED ROAD EXPENDITURE - (RISING PROFILE)

($ MILLION, 1976-77 PRICES)

1979Ta) 1980- 1981- 1982~ Total 1983-84 Total

1980 1981 1982 1983 1979-80 1979-80
1982-83 1983-84

1933 2244 2605 3025 9807 3511 13317

(a) Projected (from Table 30 Annex 3).




TABLE 5.17 - ROAD EXPENDITURE NEEDED TO ACHIEVE PROJECTED CAPITAL STOCKS

($ MILLION 1976-77 PRICES)

Period Construction Investment Maintenance Planning Total
Replacement Net Gross and
Research
1975-76 to 1978-79 2 060 2 678 4 738 2 457 50 7 245
1979-80 to 1982—83(a) 2 671 3 435 6 106 3 037(b) lOl(b) 9 244

(a) Derived from Annex 2. To convert capital output projected needs from
national accounting terms to values equivalent to those used in the pro-
jected expenditure and warranted program estimates the capital output

results are divided by a factor of 0.81.

(b) Maintenance and planning and research expenditures have been projected to
grow at the rate prevailing over recent years.
NOTE: General administration costs are incorporated into construction, main-
tenance and planning and research expenditures.
1978~79 is derived from estimated actual expenditure Tables in Annex 3.

Data for 1975-76 to




CAPITAL-OUTPUT RATIO PROJECTION METHOD

This method estimates likely future road construction needs by
treating roads as a capital stock which produces (in combination
with other inputs) an output: vehicle kilometres of travel. The
historical ratios between previous levels of output and the
historical capital stock are used as a basis for projecting future

capital stocks to meet future predicted usage.

The first step in this procedure is to estimate historical capital

stocks for roads.

The road capital stock at any point ih time is developed using the
perpetual inventory method. This‘consists of developing an historic
capital expenditure series, adjusting this for price changes,

asset retirements and changes in the productive capacity of roads

over time and accumulating the resulting values.

These capital stock values are then combined with historic output
measures to develop a timévseries,of capital—output ratios. This
time series forms the basis of a projection of capital-output
ratios. Combining these capital-output ratios with independent
projections of output proVides a prpjection of tﬁe capital stock

" required. ' : : : o

For the purpose of the gross and net capital‘formation'ﬁorecasts

it is assumed that the historiéélly‘observed‘relationship between
capital and output applies in the:future, This relationship
accounts for gradual teéhﬁolégical or structural changeé and
secular shifts in the substitution of labopr for capital, but

does not account for raﬁid technological or structural change.
Further, trends over time inrthe level of utilisation of the asset
stock are embodied in the relatiohship. .That is, any consistent
patterns of change in the utilisation of assets, and any accompany-
ing change in the level of services provided by the capital stock,

are built into the relationship.
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The method is described in more detail in Annex 2 to this report.

The results of that analysis are shown in Table 5.17.

Road investment needs projected by this method are very sensitive
to assumptions of the service life of road assets. Road assets

vary widely in their service life, by:

. type of asset (road, structures - bridges, tunnels, crossings
etc.)

. location - climate, local materials,

. extent and type of maintenance

. usage.

Since it is difficult to arrive at a meaningful average service
life for 'roads' the capital output projection method suffers from
quite severe empirical difficulties but is included in this report
(on an assumption of twenty-five years average service life) as a

(1)

supplementary means of assessing road needs .
COMPARISON OF ROAD NEEDS

Table 5.18 summarises the results of the three assessments of

overall road needs.

(1) The capital-output method may also be used as a basis for
comparison with the benefit~cost approach. However, the
empirical procedures used in both methodologies have much
in common and therefore cannot be regarded as "independent".
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TABLE 5.18 - COMPARISON OF ROAD CONSTRUCTION NEEDS(a)
($ MILLION 1976-77 PRICES)

1977-78 to 1979-80 to 1979-80 to
1983-84 % 1983-84 % 1982-83 %
Engineering Needs 24323 222 22106(b)4 . 258 18746 306
Warranted Program 10940 100 8767 100 6133(c) 100
o Capital-Output Ratio :
© Projection Needs 9369 86 7153 82 5614 92

(a) Excludes maintenance, general administration and planning and
research. ‘

(b) Engineering needs and the warranted program for 1979-80 to 1983-84
equals 1977~78 to 1983-84 less estimated expenditures for 1977-78
and 1978-79.

(¢) Derived from Table 5.16.




CHAPTER 6 - TRENDS IN LEVELS AND PATTERNS OF ROAD FINANCE

INTRODUCTION

This Chapter reports on the term of reference "Trends in the
levels and patterns of funding of road programs by the different

levels of government in Australia". The Chapter contains:

{a) a discussion of the sources and attribution of road funding;

(b) a discussion of the concept of "road expenditure" adopted by
the Bureau and an explanation of the major differences
between that concept and approaches to estimating road
expenditures adopted by other government agencies, such as
the ABS;

(c) an outline of the approaches adopted by the Bureau for
estimating actual road expenditures for 1974-75 to 1978-79
and projecting road expenditures for 1979-80 to 1983-84;

(d) analysis of trends in patterns of road funding by all levels
of government, for each road category, for each State and

Territory and for Australia overall;

- in current prices and in constant 1976-77 prices

- in total and on a per capita and per motor vehicle basis;

(e) a discussion of the relationship between resources allocated

to roads and the estimated warranted program; and

(f) a retrospective review over the period 1974-75 to 1978-79 of

(i) estimated expenditures compared with economically warranted

expenditures on roads; and
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(ii) an analysis of a financially constrained economically
efficient allocation of road construction expenditure by

road category and State.

The analyses in this Chapter draw on the road finance data

contained in Annex 3 to this report.

SOURCES AND ATTRIBUTION OF ROAD FUNDING

Institutional Structure

In Australia, roads are provided and financed by both the public
sector (comprising all three levels of government; Commonwealth,
State and local) and by private land development firms. In a
number of States the latter are required to provide roads (par-
ticularly residential streets), when‘developing suburban areas.
Such expenditure is estimated to be of the order of $50 million
per annum, but as this is small in proportion to the national
total government road expenditure (currently around $2140 million
per annum), only public sector investment in roads is considered

in this report.

The sources of public finance for roads are notable for their

large number and the complexity of the legislative and adminis-
trative conditions imposed on their use. This is a result of
several historical factors, including the rapid growth of roadworks
associated with expanding motor vehicle use since the 1950s, the
pressure upon all levels of governments to tap all available
financial sources, and the nature and structure of the federal
system of government, which results in considerable disparity
between responsibilities for roadworks and financial capacities

(1)

to undertake them. Hunter found that vertical intergovern-

(1) Hunter J.S.H., Vertical Inter-Governmental Financial
Imbalance - A Framework for Evaluation, Finanzarchiv, Vol.
32 No. 3, (ANU Centre for Research on Federal Financial
Relations, Reprint Series No 4, 1974).
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mental fiscal imbalance is considerably greater in Australia than
in the three other industrialised federations (Canada, West
Germany and the U.S.A.}, and this applies as much to road funding

5

and expenditure, as it does generally.

Inter-Government Road Fund Transfers

The Commonwealth has the greatest financial capacity of the three
levels of government, but the least direct road responsibility.
Under the Constitution it is empowered to make grants to the
States and this has resulted in the development over time of a
system of providing funds for roads. In addition, a further
system of grants from State tc local government authorities has

developed.

These systems of transfers lead to differences between self-
sourced road funding and road expenditures actually undertaken at
any given level of government. The Australian pattern of road

financing and expenditure is further complicated by:

(a) the existence of several authorities in each State, in
addition to the State Road Authority, with responsibility
for roads within their jurisdiction (e.g. Housing Commission,

Forest Commission); and

(b) differences between the responsibility for care and expend-

iture on roads and the actual carrying out of the roadworks.

Thus, in most States local government authorities may act as
contractors for the State Road Authority; such arrangements are
often accompanied by a system of offsets, both imputed and in
cash, between levels of government within the overall system of

transfers from the higher to lower levels of government.

Attribution of Road Funding

Because of these complexities the aporoach adopted in this report
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is to describe trends in road funding expenditure patterns by
source of funds, rather than by the application of these funds by

particular authorities.

Thus road grants from the Commonwealth to the States, whether

spent by the State or local government, will be treated as
Commonwealth road expenditure. Similarly State grants to local
governments for roads will be treated as State, not local govern-—
ment expenditure. This approach is carried throughout in attribut-
ing various arrangements between State and local Governments,
referred to above e.g., where local governments act as contractors
for the State Road Authority, the expenditure incurred is attri-

buted to the State level of government.

The major exception to the above general rule of attribution of
expenditure by source of funds, is the case of general revenue
assistance grants by the Commonwealth to both State and local
governments. These are considered in this report as constituting
sources of funds available for these levels of government to

spend according to their own priorities. To the extent that road
expenditures occur from these sources of funds, they are considered
as being sourced from, and are therefore attributed to, the level
of government exercising discretion over expenditure of the

funds.

This is particularly significant for local government, and the
description of road expenditures as being sourced from local
government should be interpreted to include all expenditures from
self raised revenues, such as rates, surpluses of business
undertakings, loans and general revenue assistance grants from
the Commonwealth and "non-road" grants from the Commonwealth and

the State e.g., natural disaster assictance, unemployment relief

etc.
The following provides a necessarily brief summary of the many

diverse sources of public road funds by level of government.

102



Commonwealth Government

About 29 per cent of total road funds are provided(l) by the
Commonwealth, the major proportion as rcad grants to the States.
The traditional source of these funds is the Consolidated Revenue

Fund(z)

as there is no hypothecation of monies to roads through
trust funds as occurs in some overseas countries. The Constituticn
permits conditions to be attached to these grants (commonly
referred to as Section 96 grants). These conditions principally
take the form of requiring the grants to be spent on particular
road categories and in requiring the States to match in total

from their own sources an amount of designated road expenditure.
More recently the Commonwealth has imposed expenditure approval
conditions at the project or program level prior to the use of

Commonwealth road funds.
State Governments

The six State Governments provide about 30 per cent of total road
funds from their own sources. While there is variation by State,
on average about 80 per cent of State-sourced road finance is
generated by charges relating to motor vehicle ownership and

usage; of this, about three-quarters comes from vehicle regis-

tration fees and driver licences. Road maintenance charges on
certain classes of vehicles are levied in all but cne State and
account for about 15 per cent(3). The remainder is obtained from

loan funds and miscellaneous departmental spending and other
contributions. A minor amount of road finance is provided from

State consolidated revenues.
Local Governments

There are 862 local government authorities in Australia, which in

(1) Derived from Table 6.4.
(2) However the States Grants (Roads) Zct 1977 included a "duel
appropriation” clause which allows vavments to be made from
either the Consclidated Revenue Fund or the Loan
(3) Such charges, and alternatives to tham, are at pr
review by various State CGovernments.

O

t under
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(1)

total, provide just over 40 per cent of total national road
finance. Approximately 70 per cent of this finance comes from
rate income, some 25 per cent from loan borrowings and the
remainder from miscellaneous sources. Road work is a significant
activity for many local governments and on average is estimated
at about 35 per cent of their total spending(z) - though the
percentage is much lower in urban and much higher in rural areas
and there is some variation between States. About 54 per cent of
all local authorities, containing about 10.6 per cent of the
total population, are rural or small town centred and expenditure
on roadworks can be a very high proportion of their annual
budgets. For these authorities financial transfers from other
levels of government whether directly for roads, or by way of

general assistance, are very important.
DEFINITION OF ROAD EXPENDITURE

The frequent references to "road expenditure", in this report,

and the fact that statistical data concerning aspects of road
expenditure are presented in several ABS publications requires
comment as to the way in which the BTE concept of road expenditure
is defined. Further comment is required on some of the principal
ways in which it differs from another concept of that term which
is represented by a group of the ABS's statistical classifications

selected by the BTE for the purposes of reconciliation.

The BTE concept is most easily comprehended by considering it
from two separate aspects. The first aspect concerns its scope
in terms of both the authorities whose road expenditures are
included and the roads in relation to which expenditures are

incurred. The second aspect concerns the kinds of expenditures

covered.

(1) Derived from Table 6.4.

(2) Derived from BTE's estimates of expenditure by local govern-
ment and Australian Bureau of Statistics, Public Authority
Finance 1977-78, Canberra 1977.
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The scope of the BTE conce
exceptions (the most significant of which is the roadwork resulting
from the Tasman Bridge Disaster), expenditures by all public

authorities on all roads (including toll roads) bridges, structures,

and vehicular ferries which are open for public use.

Such authorities include the Comnonwealth Department of Housing
and Construction, State Road Authorities, State departments or
statutory authorities invoived in land development, forestry,
mining, housing, electricity etc., and local government author-

ities.

The principal kinds of expenditure embraced by the BTE concept

are land acquisition, construction, maintenance, operating costs,

planning, research, and administration as defined in the specifi-

cation for the Australian Roads Survey 1969-74. These definitions
are sufficiently broad to encompass expenditures on both MITERS

and other roadworks undertaken for road safety purposes.

Under the BTE concept the total road expenditure by all State
authorities in a particular State, from other than Commonwealth
sources, 1is not necessarily synonymous with the expenditure which
is eligible for quota purposes in terms of the criteria prescribed
in the Notes on Administration relating to the States Grants

(Roads) Act 1977.

RECONCILIATION WITH OTHER CONCEPTS OF EXPENDITURE

To ensure that its recent estimates of actual road expenditures
were capable of being related to official statistical data, the
BTE closely reconciled its estimates with the combined totals of
several ABS statistics for the financial year 1975-76. These
statistics, collectively, could be regarded as defining the
content of another concept of road expenditure, referred to
hereunder as "the statistical concept". The BTE estimates of
expenditures by State authorities, from Commonwealth and State

sources of funds, respectively, in that vear, were mainlv based




on information provided by the State Road Authorities. On the
other hand, estimates of expenditures by the local authorities,
from their own resources, including in some cases non-road govern-
ment grants, were mainly based on statistical data published, or
provided, by the ABS's State offices. The year 1975-76 was

chosen because it was the most recent year for which substantially
all of the regular local government statistics required by the

BTE were available from all of the ABS's State offices.

The reconciliations were carried out for each State separately,
and for the Territories combined. Separate State reconciliations
were carried out for expenditures by State authorities and local
authorities, respectively. Statistics of expenditure on road-
related functions for the Territories were also supplied by the
ABS. For the State reconciliations, the Bureau selected the
following 1975-76 statistics from the "Public Authority Finance -
State and Local Authorities, 1976-77" publication of the ABS:

. Road Systems and Regulation (Final Consumption Expenditure),
. Road Systems and Requlation (Expenditure on New Fixed Assets),
. Road Systems and Ancillaries (Expenditure on Existing Assets

(Net)) .

The BTE reconciliations revealed that the types of items which
generally contributed most to the differences between the expend-
iture estimates derived using the BTE concept and the statistical

concept were:
(a) Items relating to State spending authorities

(i) Included in BTE concept but not in official statistical

concept
Expenditures

Road grants (excluding reimbursements) paid to local

government authorities
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. Expenditures by State authorities other than State Road

Authorities
. Payroll Tax
. Interest
(ii) 1Included in statistical concert but not in BTE concept
Expenditures
. Transport regulation
Offsets
. Contribution by councils
Items relating to local government authorities
(1) 1Included in BTE concept but not in statistical concept
Expenditures
. Street cleaning and watering
. Administration (not elsewhere included)
. Interest
Offsets

. Road grants received (excluding reimbursements for works

>

on behalf of State authorities)

(1i) Included in the official statistical concept but not in

BTE concept



Offsets

. Car parking receipts.
PAST EXPENDITURE PATTERNS (CURRENT PRICE SERIES)
This section analyses estimates of past levels and patterns of
road expenditure in Australia in out-turn amounts (i.e. not
adjusted for price increases). Detailed Tables, from which this

analysis derives, are contained in Annex 3.

Total Expenditures 1974/75-1978/79

In this period, road expenditure has totalled $8859 million,
comprising $5801 million on construction (65.5 per cent), $2997
million on maintenance (33.8 per cent) and $61 million on planning

and research (0.7 per cent).
Categories

Table 6.1 shows the expenditure by category over this five year

period, at the total program level.

As can be seen from this Table, expenditure on maintenance grew
somewhat faster than that for construction. Within the major
construction categories national highways had the fastest average
annual growth (17.4 per cent) and urban arterials the lowest (4.9

per cent per annum).
The split of construction expenditures by region was approximately
$2682 million urban and $3119 million rural - i.e., 46 per cent

and 54 per cent respectively.

Table 6.2 shows State and Territory expenditure patterns over the

period from all sources of funds.
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TABLE 6.1 - ESTIMATED ROAD EXPENDITURE: BY CATEGORY AND YEAR 1974-75 TO 1978~79
(ALL LEVELS OF GOVERNMENT)

($ MILLION, CURRENT PRICES) ‘2!
Category 1974-75 1975-76 1976-77 1977-78 1978-79 Total Average
5 Years Annual
Growth
Rate
CONSTRUCTION
National
Highways 99.0 132.5 152.4 167.5 188.1 739.5 17.4
National
Comme r e 8.9 13.6 19.8 17.5 18.4 78.2 19.9
Wwads
o Rural Roads
Arterial 131.0 160.6 182.0 213.8 240.6 928.0 16.4
Local 209.2 251.8 287.8 300.4 323.6 1372.8 11.5
Total 340.2 412.4 469.8 514.2 564.2 2300.8 13.5
Urban Road:s
Artoerial 236.0 216.9 223.1 265.9 285.3 1227.2 4.9
Tocal 209.1 261.5 281.2 304.0 316.4 1372.2 10.9
Total 445.1 478.4 504.3 569.9 601.7 2599.4 7.8
MITLRS 6.3 20.2 17.2 18.9 20.4 83.0 34.1
TOPAL
CONSTRUCTION 899.5 1057.1 1163.5 1288.0 1392.8 5800.9 11.6
MALNIENANCE 454.2 550.1 599.2 662.8 730.8 2997.1 12.6
PLANNING &
RESEARCH 9.2 11.6 12.1 11.8 15.8 60.5 14.5
TOWATL 1362.9 1618.8 1774.8 1962.6 2139.4 8858.5 11.9

(a) Table 6.10 provides this data in constant 1976-77 prices.

Source: BIE Lstimates based on NAASRA, SRA and ABS data.



TABLE 6.2 — ESTIMATED ROAD EXPENDITURE: BY YEAR AND STATE/TERRITORY
' 1974~75 TO 1978-79 (ALL LEVELS OF GOVERNMENT)
($ MILLION, CURRENT PRICES)

0TT

State/ 1974-75 1975-76 1976-77 1977-78 1978-79 Total Average
Territory 5 Years Annual
Growth
Rate
N.S.W. 479.7 609.8 632.8 734.2 806.9 3263.4 13.9
VIC. 346.4 381.5 424.8 463.7 504.1 2120.5 9.8
QLD 224.3 258.6 293.4 310.2 336.1 1422.6 10.6
S.A. 101.6 116.0 133.4 136.3 149.2 636.5 10.1
W.A. 122.6 142.0 164.1 175.6 198.6 802.9 12.8
TAS. 46.9 58.9 70.1 73.7 82.5 332.1 15.2
ALL , .
STATES 1321.5 1566.8 1718.6 1893.7 2077.4 8578.0 12.0
N.T. 18.0 23.7 26.1 28.3 35.2 131.3 18.3
A.C.T. 23.4 28.3 30.1 40.6 26.8 149.2 3.5
TOTAL 1362.9 1618.8 1774.8 1962.6 2139.4 8858.5 11.9

Source: BTE Estimates based on NAASRA, SRA and ABS data.




Analysis of this Table reveals some changes in the pattern of
road expenditures, principally a higher rate of growth of roads
expenditure in Tasmania than all other States with New South
Wales having the second highest growth rate. The lowest rate of
growth of expenditure was in Victoria (although only marginally

below that in Queensland and South Australia).

The consequence of these differential growth rates was a change
in the proportions of road expenditures by State, comparing
1978-79 with 1974-75.

Notable changes were:

(a) an increase in New South Wales' share of all road expenditures

from 35.2 per cent to 37.7 per cent;

(b} an increase by Tasmania from 3.3 per cent to 3.9 per cent;

and
(c} falls in the proportions for Victoria (from 25.4 per cent to
23.6 per cent) and Queensland (from 16.5 per cent to 15.7

per cent).

Allocation Patterns

The allocation of funds within the roads system is shown in Table

6.3.

Fifty-three per cent of construction funds were devoted to the
arterial system and 47 per cent to local roads; but in the main-~
tenance category the pattern was reversed, comprising 34 per cent
on arterial roads and 66 per cent on locals. Overall road allo-
cations was 46 per cent to arterial roads and 53 per cent to locals.
Construction activities accounted for 65 per cent and maintenance

35 per cent of total expenditure.
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TABLE 6.3 - ESTIMATED EXPENDITURE ON ROADS: BY CATEGORY AND TYPE QF

EXPENDITURE:

1974-75 TO 1978-79 (ALL LEVELS OF GOVERNMENT)

($ MILLION, CURRENT PRICES)

Category Construction Per cent Maintenance Per cent P & R Per cent Total Per cent
National
Highways 739.5 12.8 "137.7 4.6 - - 877.2 9.9
National
Commerce 78.2 1.3 - - - - 78.2 0.9
Rural
Arterials 928.0 16.0 585.6 19.5 - - 1513.6 17.1
Urban
Arterials 1227.2 21.2 300.1 10.0 - - 1527.3 17.2
MITERS 83.0 1.4 - - - - 83.0 0.9
TOTAL ARTERIALS 3055.9 52.7 1023.4 34.1 - - 4079.3 46.0
Rural Local 1372.8 23.7 983.3 32.8 - - 2356.1 26.6
Urban Local 1372.2 23.6 990.4 33.1 - - 2362.6 26.7
TOTAL LOCALS 2745.90 47.3 1973.7 65.9 - - 4718.7 53.3
Other

Planning &

Research - - - - 60.5 100.0 60.5 0.7
TOTAL 5800.9 100.0 2997.1 100.0 60.5 100.0 8858.5 100.0
Per cent 65.5 33.8 0.7 100.0




Road Funding - 1%874-75 to 1978-79

5

Trends in road funding by the threes levels of government from

e
their own sources are shown in Tablss 6.4 and 6.5. Table 6.4
o)

ot

shows that State Governmen cated to roads grew at the

greatest rate, averaging 18.3 per per annum over the period.
Commonwealth funding {in bothk in the States and Territories) grew

at the lowest rate (7.4 per cent per annum).

The consequence of these variations in growth in road expenditures,
was a changing pattern of shares in road funding as shown by Table
6.5. Over the period the Commonwealth share averaged 29.2 per
cent, State Governments share 30.0 per cent and local governments
40.8 per cent of the total funding of roads expenditure. However
the Commonwealth share fell over the period, from 32.2 per cent in
1974-75 to 27.3 per cent in 1978-79. The local government share
remained relatively constant (falling from 41.7 pex cent to 40.1
per cent) while the State Government share rose from 26.1 per cent

to 32.6 per cent.

The pattern of funding of categories by level of government for

the period is shown in Table 6.6.

The pattern which emerges from this analysis at the category level

comprises the following.

(a) The emphasis by the Commonwealth on funding national highways
and urban local and rural arterial roads as compared to rural

local and urban arterial roads.

(b) The compensating changes in State expenditures on urban
arterial roads (up 23.6 per cent per annum) and the relatively

low growth on urban local roads. Also noticeable was a 16
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TABLE 6.4 - ESTIMATED ROAD FUNDING: BY LEVEL OF GOVERNMENT BY

YEAR: 1974-75 TO 1978-79
($MILLION, CURRENT,PRICES)(a)

Level of 1974-75 1975~-76 1976-77 1977-78 1978-~79 Total Average
Government 5 Years Annual
Growth
Rate
Commonwealth 439.1 486.5 521.1 558.2 584.0 2588.9 7.4
State 356.1 446.7 533.3 619.0 696.4 2651.5 18.3
Local 567.7 685.6 720.4 785.4 859.0 3618.1 10.9
TOTAL 1362.9 1618.8 1774.8 1962.6 2139.4 8858.5 11.9

(a) Table 6.11 provides this data in constant 1976-77 prices.

TABLL 6.5 ~ PERCENTAGE SHARE OF ROAD FUNDING:

BY LEVEL OF GOVERNMENT

1974-75 TO 1978-79

1974~75 1975-76 1976-77 1977-78 1978-79 Average

Level of

Government for
Period

Commonwealth 32.2 30.0 29.4 28.5 27.3 29.2

State 26.1 27.6 30.0 31.5 32.6 30.0

Local 41.7 42.4 40.6 40.0 40.1 40.8

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Source: BTE Estimates based on NAARSA, SRA and ABS data.




TABLE 6.6 — AVERAGE ANNUAL PERCENTAGE GROWTH RATE Il ROAD FUNDING BY
CATEGORY BY SOURCE OF FUNDS: 1974-75 TO 1978—79(a)

Selected Category Commonwealth State Local Total

National Highways

Construction 17.5 16.0 - 17.4
National Commerce

Roads 82.9 -46.7 - 19.9
Rural Arterials 11.3 19.2 - 16.4
Rural Locals 7.1 19.2 11.4 11.5
Urban Arterials -10.0 23.6 12.7 4.9
Urban Locals 17.2 7.1 10.6 10.9
MITERS 32.1 40.2 - 34.1
Total Construction 7.1 19.0 11.0 11.6
Maintenance 8.7 17.2 10.8 12.6
Planning & Research 12.9 l16.1 - 14.5
TOTAL 7.4 18.3 10.9 11.9

(a) Current prices; Table 6.12 provides this data in real terms.
Source: BTE Estimates based on NAASRA, SRA and ABS3 data.
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per cent growth rate in State expenditure on national highway
construction although the States spent only $52.4 million

(7 per cent) out of a total $739.5 million in this category(l).

(c) The relatively even rates of growth in road expenditures by
local government. The highest growth rate of local govern-
ment expenditure was on urban arterial roads, although in
absolute amounts this totalled only $71 million (4 per cent)
out of total construction expenditures on these three

categories of $1973.3 million.

Road Expenditure on a Per Unit Basis

One method of getting some perspective on road expenditures is to
examine them in terms of allocations per unit of tax base. Two’
ways of assessing road funding is on a per vehicle basis (par-
ticularly for State expenditures) and on a per capita basis

(particularly for local government).

Changes in road financing over the period 1974-75 to 1978-79

assessed in these terms, are shown in Tables 6.7 and 6.8.

Table 6.7 shows that the lowest rate of growth of expenditure per
vehicle was at the Commonwealth level and the highest at the State
Government level, but in absolute terms local government spends

the most on roads on a per vehicle basis.

The per capita pattern is similar to the per vehicle expenditure
pattern; the Commonwealth having the lowest growth rate, the
States the highest, and local government in absolute terms spending

more per capita on roads than the other levels of government.

(1) Under the States Grants (Roads) Act 1977 the Commonwealth
meets up to 100 per cent of the cost of approved national
highway projects. However the States are not precluded from
spending their own funds on national highways if they so
desire.
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TABLE 6.7 - ROAD EXPENDITURES PER VEHICLE - TOTAL AUSTRALIA BY SOURCE
OF FUNDS: 1974-75 TO 1978-79
($, CURRENT PRICES)

Source of 1974-75 1975-76 1976-77 1977~78 1978-79 Annual
Funds ) Average
Growth
Rate
Commonwealth 69 72 74 77 81 4.0
State 62 74 85 96 107 14.8
Local 99 113 114 122 132 7.6
TOTAL 230 260 274 295 321 8.7

TABLE 6.8 - ROAD LXPENDITURE PER CAPITA-TOTAL AUSTRALIA BY SOURCE OF
FUNDS: 1974~75 TO 1978-=79
($, CURRENT PRICLS)

Source of 1974-75 1975-76 1976~77 1977-78 1978-79 Annual
Funds Average
Growth
Rate
Commonwealth 30 33 34 36 38 6.3
State 27 33 39 45 51 17.3
Local 43 51 53 57 62 10.0
TOTAL 99 117 127 138 151 11.1

Source: BTE Lstimates based on NAASRA, SRA and ABS data.



Tables 6.7 and 6.8 show Australia wide averages. There are some

significant changes in the pattern of dispersion around these

averages over time, when individual States and levels of govern-

ment are considered. Table 6.9 is derived from Tables 20 and 21

in Annex 3, and shows the degree of variability in funding by

level of government by State for both unit bases of road expend-

iture for two selected years (in current prices).

The pattern which emerges from this Table is that:

(a)

(b)

(c)

(d)

expenditure (from all sources of funds) on roads in South
Australia in 1978-79 was the lowest at $232 per vehicle and
$117 per capita, or respectively 72 per cent and 77 per cent

of the Australian average;

similarly expenditure in Tasmania, in 1978-79 on both a per
vehicle and a per capita basis, was highest at $408 per
vehicle and $203 per capita, or respectively 27 per cent and

34 per cent more than the Australian average; and
this ranking has broadly held since 1974-75.

At the total level, the average annuél growth rate achieved
by the Commonwealth and local governments (for both per unit
measurements) were less than the overall average, while

those of the States (as a whole) were higher than average.
For the period 1974-75 to 1978-79 it is estimated that an
average annual rate of 10.1 per éent‘will be exhibited by the
"implicit price deflator of all public final expenditure".

It can be seen that the averagé annual expenditure on the per
vehicle measurement is estimated to fall short of this (8.7
per cent compared to 10.1 per cent) While expenditure growth
on the per capita‘measure (11.1 per cent) will exceed it. In
both cases average annual growths in State expenditures

are estimated to exceed this measure of general price rises.
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TABLE 6.9 - RANKING OF ROAD EXPENDITURES PER VEHICLE AND PER CAPITA BY STATE BY SOURCE OF FUNDS:

1974-75 AND 1978-79

($, CURRENT PRICES)

Road Expenditures per vehicle

Road Expenditures per capita

State and 1974-75 1978-73 1974-75 1378-79 1974-75 1978-79 1974-75 1978-79
Source of Ranking by Ranking by Ranking by Ranking by
Funds Fund Source Fund Source Fund Source Fund Source
NSW COMMONWEALTH COMMONWEALTH
Cwlth 59 78 WA TAS 25 5 WA/TAS TAS
State 71 132 TAS QLD kld 59 = WA
Local 109 156 QLD WA 45 70 QLD QLD
Total 239 365 NSW NSW 100 163 SA NSW
vIic sa SA NSW sA
Cwlth 54 60 vVIC vic 24 28 vic vIC
State 58 84 STATE 26 40 STATE .
Local 101 138 NSW TAS 45 65 TAS TAS
Total 214 281 TAS NSW 95 134 NSW NSW
QLD VIC/QLD WA vic WA
Cwlth 99 114 - QLD 42 53 QLD/SA/WA QLD
State 58 102 WA vIiC 24 48 - SA
Local 106 121 SA SA 45 57 - VIC
Total 263 337 LOCAL_ 111 157 o LOCAL .
SA NSW NSW NGW/VIC/QLD NESW
Cwlth 58 68 QLD vIc 27 34 - vIC
State 51 82 vie TAS 24 42 - TAS
Local 70 82 ‘AS QLD 12 41 TAS QLD
Total 179 232 WA WA . 83 117 SA/WA WA
WA SA sA - SA
wlth 109 104 rorar ‘@) a7 56

State 56 105 QLD TAS 24 56

Local 74 103 TAS NEW 32 55 QLD

Total 238 31z NSW QLD 104 167 WA NSW
_’IlS_ WA WA NSW QLD
Cwlth 103 117 vic vIc 47 58 vIiC vIC
State 68 168 SA SA 31 84 SA SA
Local 88 123 40 61

Total 259 408 118 203

_EplA_E(b) AVE ANNUAL GROWTH AVE ANNUAL GROWTH
Cwlth 69 81 4.1% p.a. 30 38 6.1% p.a.

State 62 107 14.6% p.a. 27 51 17.2% p.a.

Local 99 132 7.5% p.a. 43 62 9.6% p.a.

Total 230 321 8.7% p.a. 99 151 11.1% p.a.

{a) Total refers to all levels within the State.

(b} Total refers to all States.
NOTE: Totals may not add due to rounding.
Source: BTE Estimates based on WAASRA, SRA and ABS data.




The dispersion of expenditure patterns by source of funds within

States comprises the following.

(a)

(c)

Commonwealth Grants per Unit by State

The highest outlays by the Commonwealth on a per unit basis
have been in the States of Western Australia and Tasmania-.

The lowest allocations on both bases have been to Victoria.

On a per capita basis in 1978-79 this represented an allocation
53 per cent more than the national average to Tasmania and an

allocation of 26 per cent below average to Victoria,

State Government Expenditures

Generally the highest level on both unit bases was in Tasmania;
on a per capita basis Tasmania averaged 65 per cent more than
the Australian average. The lowest 1978-79 level on a pér
vehicle basis was in South Australia, and on a per capita
basis in Victoria. South Australian expenditure, at $82 per
vehicle was 77 per cent of the national average for thié
level of government; while Victorian expenditure, at $40 per
capita, was 78 per cent of the national average. In terms of
rates of change, State unit expenditure increased more than
the Australian average in Tasmania and Western Australia
while the increase in Victoria was below the Australian

average.

Local Government

The highest 1978~79 expenditure on both unit bases by local
government was in New South Wales; $156 per vehicle and $70
per capita, or respectively 18 per cent and 13 per cent over

the Australian average for local government.
The lowest level of per unit expenditure (both bases) on
roads by local government was in South Australia. At $82 per

vehicle and $41 per capita in 1978-79, this represented only
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62 per cent and 66 per cent respectively of the national
average for this level of government., Unit expenditure by
local governments has increased at about the national average
rate in all States except Queensland and South Australia

where it was considerably below average.
PAST EXPENDITURE PATTERNS (CONSTANT PRICE SERIES)

The Bureau's Road Construction Price Index was used in deriving a
constant price series from current price estimates. The index is
set out below; the derivation of the index has been explained in

Bureau Occasional Paper 27(1).

ROAD CONSTRUCTION PRICE INDEX

Year Ended Base Year Base Year
30 June 1968-69 = 100 1976-77 = 100
1969 100 48.1
1970 ‘ 104.4 50.2
1971 109.6 52.7
1972 115.2 55.4
1973 122.8 59.0
1974 142.1 68.3
1975 169.9 8l.6
1976 188.8 90.7
1977 208.1 100.0
1978 223.8 107.5
1979 239.5 115.1

The current price road expenditure data contained in the foregoing
analysis, and in Annex 3 Tables 1 to 31 can be also shown in real

terms using constant 1976-77 prices.

(1) Burke, R.H., A Road Construction Price Index, BTE Occasional
Paper 27, AGPS, Canberra, 1978.
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These are shown in Annex 3 in Tables 51 to 81. Certain summary
Tables, derived from the set in the Annex, are provided in the

following analysis.

Table 6.10 shows estimated actual road expenditure by category and
year (and corresponds to expenditures shown in current price
Table 6.1).

Whereas Table 6.1 revealed an average growth in money terms over
the period of 11.9 per cent per annum, Table 6.10 shows that in
real terms, total road expenditure rose on average by only 2.7

per cent per annum.

Within that overall average, expenditure in real terms was negative
for urban arterial roads involving an average decline of 3.9 per
cent per annum, due primarily to a sharp fall in expenditure in
1974-75 and 1975-76.

The greatest real growth occurred in MITERS (23.7 per cent per
annum) due mainly to the increased expenaiture in 1975-76. 1In
the major construction categories there was a 7.8 per cent per
annum increase in national highways real expenditure and 6.9 per

cent per annum increase in real expenditure on rural arterial roads.

Maintenance grew faster (at 3.4 per cent per annum) than the

construction categories (2.4 per cent per annum).

Figures 6.1 to 6.5 show annual estimated construction expenditure
for the major categories in constant prices for the years 1974-75
to 1978-79 and average annual expenditures derived from the 1973

CBR warranted and recommended programs and the 1979 warranted

program as developed in Chapter 5.

Road Funding Shares

In constant prices, changes in road funding by level of government

are shown in Table 6.11.

122



TABLE 6.10 - ESTIMATED EXPENDITURE ON ROADS:

BY CATEGORY AND YEAR 1974-75

TO 1978-79 (ALL LEVELS OF GOVERNMENT)

($ MILLION, 1976-77 PRICES)

Category 1974-75 1975-76 1976-77 1977-78 1978-79 Total Average
: 5 Years Annual
Growth
Rate
CONSTRUCTION
National’
Highways 121.2 146.0 152.4 155.9 163.7 739.2 7.8
National
Commerce
Roads 10.9 15.1 19.8 16.4 1l6.0 78.2 10.1
Rural Roads
Arterial 160.3 177.0 182.0 198.9 209.2 927.4 6.9
Local 256.3 277.3 287.8 279.6 281.2 1382.2 2.4
Total 416.6 454 .3 469.8 478.5 490.4 2309.6 4.2
Urban Roads
Arterial 289.1 239.0 223.1 247.3 248.0 1246.5 -3.9
Local 256.3 288.0 281.2 282.7 275.0 1383.2 1.8
Total 545.4 527.0 504.3 530.0 523.0 2629.7 -1.1
MITERS 7.6 22.2 17.2 17.6 17.8 82.4 23.7
TOTAL
CONSTRUCTION 1101.7 1164.6 1163.5 1198.4 1210.9 5839.1
MAINTENANCE 556.2 606.4 599.2 616.4 635.0 3013.2 .
PLANNING &
RESEARCH 11.2 12.8 12.1 11.1 13.7 60.9 5.2
TOTAL 1669.1 1783.8 1774.8 1825.9 1859.6 8913.2 2.7
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TABLE 6.11 - ESTIMATED ROAD FUNDING: BY LEVEL OF GOVERNMENT BY YEAR
1974-75 TO 1978-79
($ MILLION, 1976-77 PRICES)

Level of 1974-75 1975-76 1976~77 1977-78 1978-79 Total Average

Government - 5 Years Annual
Growth
Rate

Commonwcalth 537.7 535.7 521.1 519.5 508.0 2622.0 -1.4

State 436.0 492.5 533.3 576.1 605.2 2643.1

Local 695.4 755.6 720.4 730.3 746.4 3648.1 1.8

TOTAL 1669.1 1783.8 1778.4 1825.9 1859.6 8913.2 2.7




In real terms, allocation of funds to roads by:

. the Commonwealth fell by 1.4 per cent per year;

. State Governments grew by 8.5 per

cent; and

. local government grew by 1.8 per cent.

The shares of road funding in' constant prices are the same as

those in current prices, shown in Table 6.5.

The change in allocation of funds to

categories by source of funds

for the period is shown in Table 6.12.

TABLE 6.12 - ANNUAL AVERAGE PERCENTAGE CHANGE IN ROAD FUNDING: BY

CATEGORY BY SOURCE OF FUNDS: 1974-75 TO 1978—79(a)

Selected Category Commonwealth State Local Total
National Highways

Construction 7.9 7.1 - 7.8
National Commerce

Roads 68.8 -59.7 - 10.1
Rural Arterials 2.3 9.4 2.2 6.9
Rural Locals -1.8 ' 9.5 2.3 2.4
Urban Arterials -19.9 13.5 3.3 -3.9
Urban Locals 7.8 -1.9 1.5 1.8
MITERS 21.6 29.7 - 23.7
Total Construction —1.7' 9.2 1.9 2.4
Maintenance -0.2 . 1.7 3.4
Planning & Research 3.2 . - .
TOTAL -1.4 8.5 1.8 2.7
(a) In constant priceé; all changes in real terms.

The reduction in urban arterial road
shown in Table 6.6, is more strongly
ing terms in Table 6.12 as a decline
only partially compensated by growth
itures for this category of 13.5 per
overall expenditure in this category

the five years.
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It may also be noted from Table 6.12 that there was a decline in
real expenditure on urban local roads by State Governments and a
strong increase in real spending in that category by the Commonwealth

and further that the pattern was reversed for rural locals.

Overall, during the period under consideration resources were
directed away from urban roads, particularly arterials, and

towards rural arterials and national highways.

As for the current price series, estimates have been made of
expenditures on a per vehicle and per capita basis in constant

prices. These are shown as Tables 70 and 71 in Annex 3.

In summary they reveal:

. a decline over the period for Commonwealth road expenditures in

real terms on both per vehicle and per capita basis;

. a decline in local government expenditures per vehicle but

slight increase on a per capita bases; and

. a relatively strong growth by State Government on per capita

and per vehicle bases.

PROJECTED ROAD EXPENDITURE

Three projected road expenditure series were developed by the
Bureau, for each financial year from 1979-80 to 1983-84, inclusive.
These series are based on financial projections at current prices

and constant prices and a constant price projection.

Although projected road expenditures iIn each State and Territory
in 1979~-80 were allocated to road categories, the projections for
subseguent years were not so allocated. The reasons for this

were:




(a) 1979-80 is the last year of the present Commonwealth road
grant legislation and Commonwealth grants by category for

this period are known; and

(b) the Bureau had reasonable confidence in projecting from
estimates of State and local Government expenditures for road

categories up to one year ahead but not beyond.

The allocations of the expenditures by State authorities for
1979~80 from each of the Commonwealth and State level-of-government
sources, were made by assuming that, in each State, they will be
distributed to road categories in the same proportions as were the

corresponding estimates of expenditures for 1978-79.

Financial Projection 1979-80 to 1983-84 (Current Prices)

On the basis of -observed roads expenditure trends for Commonwealth,
State and local Government outlays over recent years assumptions
on future roads expenditures were developed. It was assumed for
this projection the Commonwealth Government's aim would be to

maintain a constant contribution to roads in real terms.

Table 6.13 presents a summary of the financial projection. (Further

detailed projections are available in Annex 3 - Tables 30 and 31.)

This Table provides projections of existing and past expenditure
patterns, ‘and shows that the highest growth rate in road expendi-
ture was at the State level (1l1.1 per cent per annum) and lowest

at the Commonwealth level (5.0 per cent. per annum).

Financial Projection 1979-80 to 1983-84 (Constant Prices)
Projections were also made in constant 1976-77 prices on assumption
of the financial projections and price increases outlined earlier

in this Chapter.

Table 6.14 summarises the results of this analysis.
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TABLE 6.13 - PROJECTED ROAD EXPENDITURES (FINANCIAL PROJECTION): BY LEVEL OF

GOVERNMENT BY YEAR:

1979-80 TO 1983-84

($ MILLION,

CURRENT PRICES)

Level of 1979~80 1980-81 1981-82 1982-83 1983-84 Total Annual
Government 5 Years Average
Growth
Rate
Commonwealth 622.9 652.2 684.1 719.2 758.2 3436.6 5.0
State 773.4 858.8 953.9 1059.8 1177.5 4823.4 11.1
Local 939.2 1027.5 1124.5 1230.8 1347.6 5669.6 9.5
TOTAL 2335.5 2538.5 2762.5 3009.8 3283.3 13929.6 8.9
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TABLE 6.14 - FINANCIAL PROJECTION OF ROAD EXPENDITURE BY LEVEL OF GOVERNMENT
BY YEAR: 1979-80 TO 1983-84
($ MILLION, 1976~77 PRICES)

Level of 1979-80  1980-81 1981-82 1982-83 .1983-84 Total  Average
Government . ) 5 Years . Annual
Growth
Rate
Commonwealth 515.5  524.0  533.6  544.6  557.7  2675.4 2.0
State 640.2  690.0 - 744.1  802.4 = 865.8 3742.7 7.8
Local 777.2  825.6  877.2  932.1  990.9  4403.0 6.3
torar (2 1932.9 -2039.7 2154.8 2279.4 2414.5 10821.3 5.7 )

(a) Minor differences due to rounding effects.

(b) The reason the projected real rate of growth is higher than the
historical is because the projections are in money terms and the
rate of inflation is expected to slacken. In other words the twin
assumptions of growth in financial outlays together with decreasing
rates of inflation result in projected real road expenditures greater
than those achieved in recent years.




Constant Price Projection 1979-80 to 1983-84

An alternative method is to project on the basis of recent trends
in outlays in real terms. The results of such an analysis are
presented in Table 6.15. Because of fairly wide fluctuations in
the historic expenditure series, judcgemernts were made about likely
trends in real expenditure on the basis cf the most recent infor-

mation available.

The method results in a total road budget for the five year period
1979-80 to 1983-84 of $10 109 million (1976-77 prices) compared to
the financial projection of $10822 million and a warranted program

of $13318 million.

RESOURCE ALLOCATICN AND THE WARRANTED ROAD PROGRAM

When considering resource allocation it must be remembered that the
analysis used for the warranted program in Chapter 5 develops

a total roads program which can be supported on economic grounds
for the five year period 1979-80 to 1983-84 at a discount rate of
10 per cent. All projects contained in the program would yield
discounted benefits greater than the discounted costs of under-
taking them (and no project included in the program would show a

rate of return lower than 10 per cent to the community).

Evaluated and Actual Projects

There may not (and probably will not) be a one to one correspondence
between the projects which are ultimately funded and that mix of
simulated (indicative) projects and real projects which were
evaluated in the cost-benefit analyses leading to the identifi-

cation of the warranted program.

The extent to which such correspondence will occur will in turn

depend on:



TABLE 6.15 - CONSTANT PRICE PROJECTED ROAD EXPENDITURE (ALL LEVELS OF GOVERNMENT)

BY YEAR: 1979-80 TO 1983-84
($ MILLION: 1976~77 PRICES)

9¢T

Level of 1979-80 1980~-81  1981-82 1982-83 1983-84 Total Average
Government ’ 5 Years Annual
Growth
Rate
Commonwealth 516 - 523 531 539 547 2656 1.5
State ) . 634 665 697 730 765 3491 4.8
Local Government 761 777 792 808 824 3962 2.0
TOTAL - 1 911 1 965 2 020 2 077 2 136 10 109 2.8




(a) planning practices of road authorities (State and local
Government) , including the priorities those authorities
assign to economic criteria in selecting road projects and

road development strategies;

(b) the standards used in road building - which may themselves ke

adjusted according to available funds; and

(c) the actual outcome with respect to traffic growth and com-

position compared with the forecasts used in the evaluations.,

Appropriate Discount Rate

The warranted program is established by comparing the benefits and
costs of projects developed to remedy deficiencies already existing
or likely to develop in the road system up to 1983-84. These
projects would bring roads and structures up to agreed engineering
standards and result in reduced operating and time costs, reduced
accident costs, and reduced maintenance. In comparing the costs

of improvements with the benefits that result, regard has to be
given to the fact that goods and services have to be foregone in
the present for a stream of benefits in the future. Hence the

need to discount future benefits and costs to the present,

The actual discount rate which is used has a profound effect on
the size of the economically warranted program. The evaluation
results in Chapter 5 for rural arterial roads show substantial

sensitivity of the warranted expenditures to the discount rate:

. $4268 million at 7 per cent,
. $3586 million at 10 per cent,
. $2442 million at 15 per cent,

a difference of $1826 million between highest and lowest levels of
warranted expenditure or on average $228 million per one percentage
point of discount rate. Similar resuits apply to the other

categories.
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Unfortunately, there is in practice no unambiguous answer as to
the appropriate discount rate for cost-benefit analysis. The
Bureau has chosen 10 per cent as its base rate with some sensitiv-
ity testing at 7 per cent and 15 per cent. On this point, it has
to be appreciated that the warranted road program at 10 per cent
discount rate is not a conclusive indication as to the level of
expenditure which should be undertaken as the question of the

appropriate discount rate is itself open to some judgement.

Limits to the Use of Economic Analysis

Given an overall budget constraint, an efficient allocation of
resources is achieved if they are allocated to different uses so
that the marginal benefit is equalised across all competing uses
(i.e., the cost-benefit ratios of projects at the margin are

(1)

equalised in all uses).

There are substantial difficulties in implementing this concept in
practical terms; for example, resources are not homogeneous and
there are substantial institutional and other barriers to their

ready transfer. between locations and uses.

A further difficulty, particularly common in the public sector
(where free markets often do not exist), is the lack of an explicit
value for many products e.g., road improvements, even when their
cost is known. One response to this has been to derive a cost-
benefit ratio in which values are imputed or derived for the
benefits of given expenditure. . It is on this basis that the

Bureau has adopted cost-benefit analyses to assess "road needs".

Theoretically then, investment in infra-structure provided through
the agency of governments, should be undertaken until the cost-
benefit ratio of the least warranted project in each major sector

just equals unity, or if budget constraints apply, either overall

(1) Assuming indivisibilities are negligible.
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or in certain sectors or sub-sectors, (as they usually do), then
funds available under the budget constraints are allocated so that
the cost~benefit ratios of the least warranted project in each

sub~-sector spanned by the constraint are equal.

It would be difficult to implement such an approach because public
sector investments do not all have greater benefits which are
susceptible to imputed market price tvpe valuation. Assessments
of public sector programs must inevitably involve political
judgement as to the trade offs between the benefits and the
magnitude of the costs which may be incurred in sectors such as
education with those in sectors where more comprehensive economic

analyses can be more easily applied (e.g., transport).

Hence available techniques of micro-economic analysis (i.e.
cost-benefit analysis, cost-effectiveness analysis etc.) can not of
thenselves yvield a prescriptive sectoral budget - other techniques

and other issues have to be considered, including:

. questions of sectoral balance;

. the trade-off between public and private expenditures;

. the trade-off between current and capital expenditures;

. requirements of short-term economic management, including
management of growth of expenditures and the monetary-income
implications of government debt funding; and

. financial arrangements and responsibilities between levels of

governments.

Cost-benefit ahalysis‘is much more appropriate in assessing
resource allocation patterns within sectors (e.g. transport, or
roads) both in a spatial sense (i.e. between regions such as
States or rural/urban locations) and in a strategic sense (cate-
gories of the road system e.g. arterials versus local roads,
construction versus maintenance). The usefulness of cost-benefit

analysis for this purpose hinges on the establishment of budget



constraints on a sectoral basis. In the next section a retro-
spective analysis is made of recent expenditures on roads in
comparison to expenditures estimated to be warranted in the 1973
roads report.

RETROSPECTIVE ANALYSIS OF ROAD RESOURCE ALLOCATION(l)

The following analysis is directed to a retrospective review of
road resource allocation patterns over the period 1974-75 to
1978~79. Two comparisons are made. In the first, actual(Z)
expenditures are compared to the patterns of expenditures reported
as the warranted and recommended programs by the CBR in its

1973 roads report. For these comparisons the warranted program
can be thought of as the maximum level and pattern of expenditure
under economic criteria and the recommended program as a level

of expenditure constrained by non-economic considerations to a

level below the warranted program.

In the second set of comparisons the budget constraint as reflected
by actual expenditure is recognised. Basically the aim is to
determine the economically efficient pattern of expenditure given
that the total budget, as realised, was less than the warranted

program.

Actual, compared to Economically Warranted, Expenditures 1974-75
to 1978-79

In 1973, after an exhaustive road survey, conducted jointly with
NAASRA, and the analysis of that data by a set of complex and
comprehensive economic evaluation programs for road construction,

the CBR developed economically warranted and recommended road

(1) In the rest of this Chapter a reference to expenditure by
State refers to total roads expeinditures within the State
from all sources (Commonwealth, State and local Government)
and not to expenditures from State funds only.

(2) It should be noted that actual expenditure has, in fact, been
estimated for the later years of the period under review.

It corresponds to the estimated expenditures set out earlier
in this Chapter.
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programs for the period 1974-75 to 1978-79. The CBR recommended
a lower level i.e., a "warranted and feasible program" (referred
to in this section as the recommended program), of road funding
effort over the period 1974-75 tc 1978-79, in recognition of the
practical difficulties of implementing the assessed warranted

program. These included:

(a) the financing implications of the annual fund requirements of
the warranted program compared to historical expenditure

patterns to that time; and

(b) the need to maintain some continuity in road programs at the
category, regional and State level to avoid disruption to
planning, and because of the lack of mobility in labour, i.e.
it is not feasible nor possibly desirable to rapidly switch
labour from rural local road programs, to say urban arterial

programs.

As there is now sufficient data available to allow an estimate of
actual road expenditures for thnat period to be made, it was
considered that there may be interest in comparing recent patterns
of road allocations by all levels of government with the CBR's

estimated economically warranted and recommended road programs.

The results of this comparison, made in aggregate form for the
whole of Australia, are shown in Table 6.16. The comparison is
made in 1971-72 prices, as it was on that basis that the original
estimate of warranted road needs and recocmmended programs were
calculated by the CBR,

Some allowances have to be made in this comparison. For example,
the category national commerce roads did not exist in 1973, while
general administration, for which the CBR allowed a warrant cf 4
per cent of construction and mainterance costs, is included

throughout the various categories in the estimates of expenditure
made by the BTE. The most recent estimate of general adminis
as a proportion of estimated expenditure 1s about 8 per cent.
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TABLE 6.16 - COMPARISON OF ACTUAL

EXPENDITURES WITH ASSESSED ROAD NEEDS:

TOTAL AUSTRALIA - 1974-75

TO 1978-79 BY CATEGORIES

($ MILLIOW,

1971~72 PRICES)

Total Recommended Total Estimated VARIATION VARIATION
Warra?ted _Progran Expenditure(C) undsr (over) undf{ (over)
Needs a) AC B-C
A B
(A) (B) (<) % %
Construction
National Highways 656 518 409 38 21
National Commerce - - 43 - -
Sub-Total 656 518 452 31 13
Rural Arterials 978 740 513 48 31
Rural Locals 794 617 765 4 (24)
Sub-Total 1772 1357 1278 28 6
Urban Arterials 1553 1176 690 56 41
Urban Locals 321 272 766 (139) (182)
Sub;Total 1874 1448 1456 22 (1)
MITERS 157 89 46 71 48
Total Construction 4459 3412 3232 28 5
Maintenance 1105 1105 1669 (51) (51)
Planning & Research 47 37 34 28 8
Genaral Administration 218 176 -(@ n.a. n.a
TOTAL 5829 4730 4935 15 (4)

(a) Total Warranted Needs as per Table 13.1, Report on Rocads in Australia 1973 (after reclassifying

functional class 3 roads as rural arterials).

{(b) Recommended program as per Table 13.2, Report on Roads in Australia 1973.
(c) Estimated by the BTE.

d) General Administration cost is included in expenditure estimates.
rounded to nearest whole number.

All dollar amounts and percentages

{e) Cannot be obtained from addition of above column due to General Administration cost allocation procedure

(see footnote (d4)).




Therefore the variations of actual expenditure from warranted
shown in Table 6.16 understate the downwards differences and
overstate upward differences {(e.g. urban locals and maintenance).
However, this bias is likely to be consistent across categories
and is not considered to be very substantial(l). The results
contained in the Table are considered to be valid if accepted in
terms of "order of magnitude accuracy" fcr the individual cate-

gories.

The comparison reveals a difference between actual road expend-
iture and warrant of 15 per cent. Within that, expenditure on the
construction categories was 28 per cent less than warranted,

while maintenance was 51 per cent greater than previously estimated

as warranted.

Within the construction categories the only category to be above
the economic warrant (by 139 per cent) was urban local roads.

This has to be read against the knowledge that no satisfactory
evaluation procedures have been developed for this category and
that the CBR's original estimate of warrant was itself developed
from a combination of projections of actual expenditures and some
analyses of warrant derived from rural local roads in rural towns.
Nevertheless, even allowing for this, it seems possible that there
has been overinvestment in this particular category. This appears
to be borne out by some of the findings of a study of urban
residential streets commissioned by the CBR, which concluded that
many local government authorities adhere to quite high standards
of design and construction of urban residential streets (e.g. road
widths, drainage and pavement strengths) possibly in excess of

those that likely usage would indicate.

Of the other construction categories expenditure on arterial roads
was substantially less than the warranted amount (48 per cent and

56 per cent for rural and urban arterials, respectively) compared

(1) For example, for coanstruction overall the ratic of actual
to warranted expenditure snould be .7C rather than .72
(derived from Table 6.16).



with expenditure or national highways which was 38 per cent less.
Expenditures on rural local roads, were 4 per cent overall less
than the warranted amount, while the MITERS category was 71 per

cent less than warranted.

Comparisons of actual expenditure with the recommended program
reverse this result overall; total expenditure exceeding that
recommended by 4 per cent. However total construction expenditure
fell short of the recommended level by 5 per cent. Within this
total the pattern exhibited with respect of the warranted program
tended to be repeated; with expenditure on local roads exceeding,
and that on arterial roads falling short of, the recommended level

of expenditure.

These variations apply at the total program level. At the State
and Territory level there were significant individual variations
to the general pattern described above. These are illustrated in:
Tables 6.17 and 6.18. Table 6.17 examines the variability from

warranted and recommended expenditure by State and Territory.

There is quite a large variation in the proportion of warranted

road expenditures achieved in the different States and Territories.

Particularly marked is the gap between actual and economically
warranted expenditure in the A.C.T. (168 per cent over economic-

ally warranted level).

The apparent "overrun" in the A.C.T. is predominantly due to the
large component of total road expenditures in that Territory which
is undertaken within the general scope of land development
activities and which was not the subject of economic evaluations
by CBR. Similar road expenditures are carried out by various
agencies and private land development firms in the States,

and likewise were not subjected to formal economic evaluation by
CBR. But the proportion of such expenditures to total State road
expenditure is quite small, and does not materially affect the

comparative analysis, in the way it does in the A.C.T.
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TABLE 6.17 - COMPARISON OF ACTUAL. EXPENDITURES WITH ASSESSED ROAD NEEDS: TOTAL
AUSTRALIA - 1974-75 TO 1978-79 BY STATE AND TERRITORY(a)
($ MILLION, 1971-72 PRICES)
State/ Total Recommended Total Variations Variations
Territory Warranted Program Estimated under (over) under (over)
Needs Expenditure A-C B-C
A -B
(A) (B) (C) % %
N.S.W. 2038 ) 1643 1814 11 (10)
VIC. 1343 1187 1185 12 0
QLD 1198 790 793 34 0
S.A. 388 386 356 8 8
W.A. 503 410 447 11 (9)
TAS. 209 164 184 12 (12)
ALL STATES 5679 4580 4779 16 (4)
N.T. 119 119 73 39 39
A.C.T. 31 31 83 (168) 168)
TOTAL
AUSTRALIA 5829 4730 4935 15 (4)

(a) See footnotes Table 6.16.




av1

TABLE 6.18 - SELECTED SIGNIFICANT VARIATIONS FROM NATIONAL PATTERNS: BY CONSTRUCTION

CATEGORY -~ ACTUAL AND WARRANTED ROAD EXPENDITURES 1974-75 TO 1978—79(a)
Category National Selected Variations by Comments
Average Actual State/Territory
Under (Over) Under (Over)
Warranted
2 % %
National S.A. (26) Only 2 States/Territories
Highways 38 A.C.T. (2224) greater than warranted
Rural WA is the only State
Arterials 48 VIC. 9 W.A. (14) greater than warranted
Rural QLD 36 N.S.W. (25) 3 States well above
Locals 4 S.A. 37 VIC. (25) 2 States well below
W.A. (21) warranted
TAS. (5)
Urban All States and Territories
Arterials 56 A.C.T. (239) except A.C.T. well below
warranted
Urban S.A. (349) All regions well above
Locals (139) A.C.T. (1545) warranted

(a) Based on 1971-72 prices.

NOTES: (1)

(2)
(3)

Northern Territory has been excluded from this listing for convenience,
as expenditures on all categories in that Territory have been

appreciably under warranted levels.

MITERS was significantly under warranted levels in all States.

Planning & Research expenditures were also well under in all States,
except in South Australia where it was 37 per cent greater than the
warranted level.




In the case of Queensland, the reason for the comparatively large
"underrun" of actual compared with warraznted exgenditure was
attributable largely to the relatively low expenditure on rural
local roads compared to warrant. Table €.18 shows that Queensland
along with South Australia, were the only States where estimated
expenditure on rural local roads was less than the warranted
amount (all other States exceeded warranted expenditure for this
category). The low levels of expenditure compared to warrant in
the rural local road category in South Australia is counter-
balanced by higher national highway expenditure which was in
proportion to warrant, the highest of all the states. The result
is that overall expenditure levels in South Australia were only

8 per cent below the warranted amount for the period.

From Table 6.17 on a State and Territory basis, expenditures over
the period in question were less than the recommended levels

for Victoria ($2 million), South Australia ($30 million) and the
Northern Territory ($46 million), whereas they were greater in New
South Wales ($171 million), Queensland ($3 million), Western
Australia ($37 million), Tasmania ($20 million) and the A.C.T.

(852 million)(l).

The salient points to emerge from Table 6.18 are that:

(a) national highways achievement was less than warranted except

in South Australia and A.C.T.;

(1) In 1978~79 prices total estimated expenditure for the period
1974-75 to 1978-79 was $1859 million less than the 1973
warranted program, but $426 million greater than the recom-
mended program. On a State and Territory basis expenditure
in Victoria was estimated to have keen $4.2 million less
than that State's recommended program for the same period,
with expenditure $62.4 million less in South Australia,
$95.6 less in the Northern Territory, $6.2 million greatzr
in Queensland, $52 million less in Queensland, $355.5
million greater in N.S.W., $76.9 million greater in Western
Australia, $41.6 million greater in Tasmania and $108.1
million greater in the A.C.T..
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(b) in only one State (Western Australia) was expenditure on

rural arterials greater than warranted;.

(c) rural local roads, as a category, came closest to equalling
warranted expenditures, but at the State level there were

some marked disparities; with

(i) expenditures in Queensland and South Australia much less

than warranted; and

(ii) expenditures in the other four States greater than

warranted;

' (d) urban arterial and expenditure in all regions was signifi-

cantly below warranted levels except in the A.C.T.; and

(e) wurban local road expenditure was significantly above warranted

levels in all regions.

It may be concluded from these analyses that allocation of resources
to roads in the period 1974-75 to 1978-79 was significantly less
than that indicated as warranted by economic analysis (constrained
only by benefits being at least equal to costs at a 10 per cent
discount rate). 1In particular, these differences when assessed by
criteria of expenditure level and distribution by State and
category, appeared to favour the local road system at the expense

of the arterial and national road network and maintenance at the
expense of construction. It may well be that the higher than
estimated expenditure on maintenance was related to lower than

warranted expenditures on construction.

The recommended program as developed by the CBR by the application
of non-economic constraints, was, in fact exceeded by estimated
expenditure; This was particularly marked in New South Wales and
in an overall sense reflects heavy expenditure on maintenance

and rather less than recommended levels on construction.

148



Estimated Expenditure Compared to Economically Efficient Allocations

of Road Expenditures - 1974-75 tc 1878~79

v

(The Constrained Budget Approcach)

Ag discussed earlier in this Chapter cost-benefit analysis is
considerably more reliable in assessing the appropriate allocation
of resources within a sector than in establishing desirable
sectoral budgets. The follcwing analysis takes total road expend-
itures for 1974-75 to 1978-79 as constituting a road sectoral
budget for the period. The analysis provides a comparison between
actual expenditure patterns, by categories and location, with those

assessed as economically efficient.

The scope of this analysis excludes the Commonwealth Territories
and covers the major construction categories of national highways,

rural and urban arterial and rural local roads.

The reason for this is that the four categories listed above have
been subjected to formal cost-benefit analysis procedures over the

past decade and profiles of benefit-cost ratios, over expenditure

levels, can be estimated for them.

To explain the technique by which an economically efficient
distribution of a given road budget is developed, it is first
necessary to briefly explain the relationship between warranted
road funds and benefit-cost ratios. At a discount rate of 10 per
cent, the last project economically warranted for each category
has a benefit-cost ratio of one. It is the sum of the cost of
this project and all those with higher benefit-cost ratios which
constitutes the warraﬁted construction program in the CBR's roads
reports and in Chapter 5 of this report. At lower budget levels,
lower than the warranted program, the amount of economically
warranted expenditure relates to a higher cut-off benefit-cost

ratio.

In other words there is an inverse relationship between the total
roads budget and the benefit-cost ratic of the least worthwhile
project just warranted in a given procram.
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Relationships between expenditure and benefit-cost ratio have been
developed from previous cost-benefit analyses undertaken by the

CBR over the past decade and it is possible to use these relation-
ships to derive economically efficient distributions of expenditure

by category and State for given budget levels.

The method adopted in this analysis is to adjust the distribution
of warranted expenditures by category and State, until the marginal
benefit-cost ratios of road expenditure in each sub~category are
equal, and total expenditure for all categories is equal to the

road budget for the period.

The data used in this analysis comprise the actual expenditures
from 1974-75 to 1978-79 and the evaluation results reported in the
CBR's 1975 roads report for the period June 1974 to June 1981,

This is considered appropriate since:

. the profiles for these evaluations do not differ significantly

from relationships developed in earlier evaluations by CBR;

most deficiencies (over 99 per cent for national highways and
75 per cent for rural arterials) occur in the early years of

the evaluation period; and

projects not undertaken but deferred will become more warranted

in all cases, as traffic is growing in all categories analysed.

Estimated construction expenditures and the economically efficient
allocation of the construction budget for selected categories are
compared in Table 6.19. Constant 1971-72 prices are used to
facilitate comparison with the earlier analysis in this Chapter.
In this analysis, general administration has been eliminated from
the estimates of actual expenditure by an allowance of 4 per cent,
so that the comparisons are between estimates of actual and

economically efficient construction expenditures.
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TABLE 6.19 - ACTUAL AND ECONOMICALLY EFFICIENT ROAD EXPENDITURES
1974-75 TO 1978-79 : SELECTED CONSTRUCTION CATEGORIES BY STATE
($ MILLION, 1971-72 PRICES)

(a)

Category Actual Basis State
N.S.W. VIC. -QLD S.A. W.A. TAS. Total
States
National(b) Actual 123 62 66 57 32 19 355
Highways Efficient 192 107 179 43 50 8 579
Diff. $ 69 45 113 (14) 18 (11) 220
per cent 36 42 64 (33) 36 (138) 38
Rural Actual 178 78 115 24 57 20 472
Arterials Efficient 164 55 225 32 57 7 540
Diff. § (14) (23) 110 8 - (13) 68
per cent (9) (42) 49 25 - (186) 13
Rural Actual 255 141 158 31 81 34 700
Locals Efficient 796 44 142 26 49 1 358
Diff. § (159) (97) (16) (5) (32) (33) (342)
per cent (166) (220) (11) (19) (65)(3300) (96)
Urban Actual 196 208 71 35 65 20 595
Arterials Efficient 277 209 77 19 62 4 648
Diff. § 81 1 6 (16) (3) (16) 53
per cent .29 0 8 (84) (5) (400) 8
Total Actual 751 490 410 147 234 93 2125
Efficient 729 415 623 120 218 20 2125
Diff, § (22) (75) 213 27 (16) (73)
per cent ( 3) (18) 34 (23) (7) (365) -

(a) Excludes general administration expenses of 4 per cent, from estimates
of expenditure, a 4 per cent reduction was used as this was the
allowance made by the CBR in reaching its warranted program.

(b) Excludes Commerce roads,

NOTE: All data and percentages rounded to nearest whole number; totals
may not tally due to rounding. Differences in $§ million and in
percentages shown,.represent under (over) econcmically efficient.
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Analysis of Results

When judged by economic criteria, there appears to have been

misallocation in road expenditures both between States and between

categories,

(a)

(b)

()

Between States: More of the total roads budget from all
sources appears to have been spent in New South Wales, South
Australia, Victoria, Western Australia and Tasmania than
would have been spent on the basis of economic efficiency
criteria. Expenditure in Queensland was two thirds of the
efficient allocation with under allocations in all categories

other than rural local roads.

Between Categories: Expenditure on rural local roads was

double that indicated by the calculated economically efficient
allocation with expenditure on the other categories at levels
less than efficient allocation. National highway expenditure

exhibited the greatest proportionate gap below efficient levels.

Categories by State

(i) National Highways: Expenditure in South Australia and
Tasmania was in excess of the efficient level and in all
other States less: expenditure in Queensland being one

" third of the efficient allocation for this category.

_(1i) Rural Arterials: Expenditure in Queensland exhibited

the largest misallocation with expenditure half the
efficient allocation., Expenditure in South Australia
was less than the efficient allocation, expenditure in
Western Australia at the efficient allocation level with
ekpenditure in the other States at levels greater than

those indicated as an economically efficient allocation.
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(1ii) Rural Locals: Expenditure in all States was above the
efficient allocation, but relatively speaking, expend-

iture in Queensland was lowest.

(iv) Urban Arterials: Expenditure in Victoria, Queensland
and Western Australia approximated efficient levels.
Expenditure in South Australia and Tasmania exceeded
efficient allocation levels and in New South Wales fell

considerably short of efficient allocations.

The above analysis is limited as it only considers selected
construction expenditures. Ideallv all zossible "trade-offs",

should be assessed; for example, maintenance versus construction.

Furthermore it should be noted that urban locals are not included
in this analysis; as explained earlier, no satisfactory formal
evaluation procedures have been developed for this category so
that a warranted program and associated profiles of benefit-cost
ratio expenditure levelswere not available. However, on limited
first hand Bureau knowledge it would appear that expenditures do
appear to exceed "warranted" levels: (if this category had been
formally included in this analysis, it is likely the actual

expenditures would have exceeded efficient levels).
The Territories have also been omitted from this analysis as they
involve some elements of difference in the type of road expend-

itures and their evaluation compared with the States.

Comparison of the Unconstrained and Constrained Budget analyses

It will be noted that the constrained budget pattern of over or
under efficient allocation by State and category differs somewhat
from the earlier analysis (unconstrained case) which compared

actual expenditures with the economically warranted road budget.

The main differences by State and category are:



(a) State

In the unconstrained.budget case, expenditure in all States were
below warranted expenditure although only South Australia and the
Northern Territory fell short of the recommended program. In the
constrained case total expenditure in Queensland was lower than

the economically efficient level.
(b) Category

(1) National highways: In the unconstrained case, actual
expenditure in South Australia exceeded the economic
warrant; 1in the constrained case, actual expenditures in
both South Australia and Tasmania exceeded the efficient

level for this category.

(iiy Rural arterials: In the unconstrained case, total actual
expenditures in Western Australia exceeded the warranted
level in the constrained situation, actual expenditures in
New South Wales, Victoria and Tasmania exceeded the

efficient level.

(1iii) Rural locals: In the unconstrained case expenditures in
Queensland and South Australia were under the warranted
level; in the constrained case, expenditures in all States

exceeded efficient levels of spending.

(iv) Urban arterials: In the unconstrained case, no State
exceeded economic warranted levels.in this category but in
the constrained case expenditure in South Australia,

Western Australia and Tasmania exceeded efficient levels.
The reason for the differences in patterns of warranted contrained
expenditures lies in the different relationships between expend-

iture levels and benefit-cost ratios for each category and State.

For example, in New South Wales, at a cut off benefit-cost ratio
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of 1.2 there is a higher proportion of urkan arterial sxpenditure

o
warranted than for rural arterials. As the total road budget
diminishes, and the cut-off marginal bensfit-ccst ratio increases
the converse applies - i.e., a higher proportion of rural arterial
expenditure i1s warranted compared with urban arterials. This
ects have benefit-
cost ratios in the lower ranges of acceptability than do potential

rural arterial road projects.

Figure 6.6 depicts the relationship betwsen the CBR's 1973 warranted
program, the economically efficient {(constrained case) program

and actual expenditures from 1%74-75 to 1878-79 for the major
construction categories, Although urkan local roads are included
the economically efficient allocation is based on the other four

categories only.

A major conclusion of the above analyses is that when considering
the economically efficient allocation of resources within the roads
sector using economic criteria there is no one unigue distribution
of expenditures across State and category which can be adopted in
constant proportion terms despite variation in road budgets. That
is, for each expected or intended total road budget, the proposed
distribution of expenditures across categories and States or

Territories should be assessed for economic efficiency.

Development of methods of analysis that will allow assessment of
given road budgets to determine efficient allocation is at present
under consideration by the BTE. Both budget constrained but
otherwise "free" situations, as well as those constrained by
policy considerations, need to be addressed. &n example of the
latter case might be a stated desire to ensure no single category
in any State receives less funds in money and/or in real purchas-
ing terms, than in the previous vear. It might alsc be necessary
to make a distinction between the criteria which should be applied
to investment in arterial roads and those which are appropriate

for access or local roads.

(=
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CONCLUSIONS

Past Patterns of Road Resource 2llocation

On the basis of the road expenditure evaluations reported by the
CBR in 1973 and 1975, the allocation of resources to roads over
the period 1974-75 to 1978-79 was sub-optimal in economic terms,
whether judged by the criterion of an unconstrained economically
warranted road budget, or in terms of an efficient allocation of
the total road expenditures which actually did eventuate for the
period. Nevertheless, in total the allocation of resources to
roads over this period did exceed the level recommended by the

CBR in 1973.

In terms of warranted road needs at a discount rate of 10 per cent
for the period 1974-75 to 1978-79, there was:

(a) under expenditure on roads in all States; especially in

Queensland;

(b) under expenditure in all States on urban arterials; on
national highways except in South Australia; and on rural

arterials except in Western Australia; and

(c) over expenditure in all States on rural local roads except in

Queensland and South Australia; and on urban locals.
In terms of a comparison between an economically efficient allo-
cation of road expenditures and that which actually occurred in
the five years 1974-75 to 1978-78, there was:

(a) under expenditure in Queensland.

(b) under expenditure on national highways in all States, except

in South Australia and Tasmania;



(c)

(d)

under expenditure on rural arterials in Queensland and South

Australia, and on urban arterials in New South Wales and

Queensland; and

over expenditure on rural local roads in all States,
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CHAPTER 7 - EFFECTS OF ALTERNATIVE LEVELS OF FUTURE ROAD FUNDING

THE PROGRAMS

In this Chapter the economic effects of different levels of total
road expenditure are assessed. Five alternatives are considered.
The first is the warranted program as derived in Chapter 3. In
addition, four alternative programs involving lower expenditure
are developed (as proportions of the warranted program) and the

effect of the reduced expenditure levels considered. The five

levels of expenditure and the assumed growth profiles(l) of these
expenditures are as set out in Table 7.1.
TABLE 7.1 - ALTERNATIVE TOTAL ROAD EXPENDITURE PROFILES

($ MILLION: 1976-77 PRICES)
Year ended Proportion of Warranted Program
30 June 100¢% 95% ] 90% 85% 80%
1980 1933 1933 1933 1933 1933
1981 2244 2177 2105 2030 1952
1982 2605 2451 2292 2131 1972
1983 3025 2760 2496 2238 1992
Total 1979-80 to
1982-83 9807 9321 8826 8336 7849
1984 3511 3108 2719 2350 2011
Average Annual
Growth Rate
1979-80 to 1982-83 16.1% 12.6% 8.9% 5.0% 1.0%

ECONOMIC IMPACT ACROSS STATE/TERRITORIES AND ROAD CATEGORIES

In this section assessments are made of the economically efficient
allocation of the five alternative levels of total expenditure and

of the effects on construction costs resulting from their adoption.

(1) The growth profiles for each level of total expenditure is
established by applying an appropriate uniform annual growth
rate to the estimate of expenditure in 197%-80 (i.e., $1933
million).



Differences in benefits to road users and in construction costs

between the alternative program levels are also considered.

The five alternative levels of total road funding are set out in
Table 7.1. These programs relate to total road finance in constant
prices and have to be allocated between States and Territories and
also between road categories. Although in theory there is one
allocation of these budgets which will produce the greatest
economic benefits for the Australian community as a whole, in
practice there are measurement problems associated with determining
that allocation. However, the Bureau has, at least for road
construction needs for categories other than urban local roads and
MITERS, carried out cost-benefit analyses which can assist in this
task. For thé other categories of expenditure, judgement and
experience remain, in practice, the main bases for determining

the appropriate allocation of fixed budgets.

In keeping with its role of an independent professional research
organisation the Bureau has not made such implicit value Jjudgements.
Rather, a set of explicit assumptions about future expenditure
levels, in categories for which cost-benefit results are not
available,‘have been made for the purposes of this section. These
assumptions make it possible to arrive at a residual budget for

the categories to which cost-benefit analysis may then be applied.
This enables the derivation of budget-constrained efficient levels
of expenditure for the construction of national highways, rural

arterial, urban arterial and rural local roads.
The assumptions adopted (based primarily on past trends) are that:

. general administration comprises 8 per cent of the total program;
. planning and research comprises 1 per cent of the total program;
. maintenance remains constant regardless of budget size at

levels determined by projection of the expenditure patterns

1
observed over recent years( ; and

(1) This is the same approach that was adopted in determining the
warranted program reported in Chapter 5.
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. urban locals and MITERS represent a constant share of the
construction budget, with that share determined by the warranted
program reported in Chapter 5(1).

Given this set of assumptions, the five road funding programs

given in Table 7.1 can be assigned allocations as shown in Table

7.2. It is to be emphasised that these budget allocations are not

intended to be prescriptive, but rather are applied as a means of

reducing the total warranted program to a set of budget constraints
applicable to the four categories of roads subject to review by

cost~benefit analysis.

The funds available for construction of roads other than urban
locals and MITERS are then allocated amongst States and Territories
and road categories. This is done using the cost-benefit analyses
undertaken to develop the warranted program of roads expenditure
for 1979-80 to 1982-83. This approach enables the examination of
the economic impact upon the fund allocations between both cate-
gories and the States and Territories of varying the budget avail-
able for the evaluated categories. Since this approach results

in an economically efficient allocation of a given budget any

other allocation would result in a loss of economic welfare and

(2)

hence could be viewed, in these terms, as being less desirable .

As indicated above, prior to the assessment of the economic impact
of the construction expenditure, those components of the program
which do not have a previously determined cost~benefit relationship

were removed.

The outcome of applying the economic assessment technique for each
of the construction budgets given in Table 7.2 is provided in
tabulated form in Table 7.3. The benefits expected to flow from

these budget allocations are given by berefit type in Table 7.4.

(1) In earlier discussion it was indicated tnat past levels of
expenditure on urban locals may havs been higher than is
consistent with an economically efficient allocation of
resources.

(2) A more detailed discussicn of the approach was given in
Chapter 6.
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TABLE 7.2 - ALTERNATIVE TOTAL ROAD EXPENDITURE PROFILES BY CATEGORY:
1979-80 TO 1982-83
($ MILLION: 1976-77 PRICES)

Category of Proportion of Warranted Program
expenditure 100% 95% 90% 85% 80%
General administration'®) 785 746 706 667 628
Planning and Research(b) 98 93 88 83 78
Maintenance (¢ 2792 2792 2792 2792 2792
Construction

- urban local roads(d) 264 245 225 206 187
- MITERS(d) 276 256 236 216 196
~ other roads 5592 5189 4779 4372 3965
Total Budget 9807 9321 8826 8336 7849

(a) 8 per cent of total budget.

(b) 1 per cent of total budget

(c) Projected maintenance as in warranted program. )

(d) Urban local roads and MITERS are assumed to comprise the same
proportion of total construction as in the warranted program.



TABLE 7.3 - ECONOMICALLY EFFiCIENT ALLOCATION OF ROAD COKSTRUCTIC

w(a)

(percent)

State/Territory
and Category

Estimated
Expenditure
1977~78 and 1978-79

Proportion of Warranted Prccram -~ 1679-80 to 1982-83

100%

95% 90% 85%

80%

National Highways
N.S.W.

VIC.

QLD

S.A.

W.A.

TAS.

N.T.
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TOTAL(b)

Rural Arterials
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N.T.
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TABLE 7.4 - COSTS AND BENEFITS OF ALTERNATIVE ROAD CONSTRUCTION BUDGETS:

1979-80 TO 1982-83 ‘%)
$ Millions
Item Proportion of Warranted Program
100% 95% 90% 85% 80%
Construction expenditure
- actual () 5592 5189 ' 4779 4372 3965
- discounted 4592 4262 3925 3591 3256
Monetary benefits
- savings in
: vehicle operating

costs 4856 4713 4549 4389 4172

accident costs 1377 1344 1307 1272 1218

occupant travel time : .

. private : 1127 1101 1069 982 996

. commercial 5134 5014 4873 4740 4539

road maintenance -97 -101 =102 -104 -104
Total direct benefits 12397 12071 11696 11279 10821
Indirect benefits 'S 2107 2029 1910 1852 1703
Total benefits 14504 14100 13636 13131 12564
Ratio of total discounted
benefits to total discounted
construction expenditure 3.16 3.31 3.47 ‘ 3.66 3.86

(a) Excludes construction for urban locals and MITERS.

(b) Discounted to 1976~77 present value at 10 per cent.

(c) Includes reduction in dust, delays and losses in production, and benefits attributable
to number of trips generated by improved roads.



The general effect of reducing the size of the construction budget
(from the warranted level) is to increase the share of warranted
allocation to rural arterials and national highways at the expense
of rural local roads. This relationship is illustrated graphically

in Figure 7.1.

The analysis presented in Table 7.3 also suggests, inter alia,
that a reduction in rural local road funding when compared with
recent funding patterns would increase economic efficiency (in the
benefit and cost terms used here). On this basis the reduction
required would be proportionately more (than the reduction in the
other categories) the smaller the overall budget available.

For example, the analysis shows that New South Wales, Victoria,
Western Australia and Tasmania rural local roads would receive

less construction funding than they have received in the past.

It is, of course, unlikely that economic efficiency considerations
based largely on traffic flows are the major determinant of

decisions leading to investment in local or access roads.

Therefore it may be considered that the economic analysis employed
in this study is an inappropriate or inadequate means of measuring
the merit of future local road expenditure levels. The evaluation
approach uséd compared the net benefits associated with upgrading
roads from their existing state. The standard of upgrading
depends upon the traffic volume on a given section of road. The

benefits included in the evaluation are as follows:

(a) vehicle operating cost savings;

(b) travel time savings;

(c) accident cost reduction;

(d) benefits due to reduction in period of road closure in terms
of reduction in time delays, education cost, and milk pro-
duction foregone;

(e) Dbenefits in terms of increased comfort and avoided production

losses due to reduction in road dust and road roughness;
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(f) Dbenefits to generated traffic; and

(g) reduced road maintenance cost.

It may be argued that this approach is inadequate because it does
not quantify other benefits which impinge on the social well-being
of the rural population(l). For example, regional development
objectives and social interaction may be furthered by improved
accessibility at a local level, Further, road funds provide local
employment which has significant flow-on benefits within local
communities and regions. Finally, in the context of transferability
of resources between road categories it is important to note that
between 1974-75 and 1978~79 about 60 per cent of rural local road

expenditure was funded by local authorities themselves.

Nevertheless the analysis does demonstrate that the economic
return to investment in arterial roads increases relative to

investment in local roads as the budget constraint is tightened.

Table 7.5 and Figure 7.2 present the results of a similar analysis
which was carried out for the three arterial road categories
excluding rural local roads. The results indicate that efficient
allocations (in terms of relative shares) of a constrained arterial
road budget between the three categories are not particularly

sensitive to the level of that budget.

(1) In addition, different parameter values (for example, for the
value of travel time) may apply to base road usage.
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TABLE 7.5 - ECONOMICALLY EFFICIENT ALLOCATION OF ROAD CONSTRUCTION BUDGETS

(a}

(percent)

State/Territory
and Category

Estimated
Expenditure

Proportion of Warranted Program - 1979-80 to 1982-83
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A.C.T.

TOTAL
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INTER-SECTORAL ECONOMIC IMPACT

In this section the iﬁplications of adopting alternative programs
of road expenditure over the period 1979-80 to 1982-83 are assessed

for their impact on:

the output of industries supplying either directly or indirectly

goods and services to the road construction industry; and

the level of direct employment in the road construction industries

and the industries supplying it.

Estimates of these impacts are developed by means of the Bureau's
"resource allocation model. This model is a combination of two
separate models - an aggregate medium term forecasting model and a

disaggregated demand model into which forecasts are incorporated.

The aggregate medium term forecasting model was developed by Haig
and a detailed description is given in BTE Occasional Paper

14(1). This model is based on the work of Clark, Kuznets and
Fuchs(z) Qhere the relationship between industry structure and
real income per capita is assumed to be due to the demand and
supply characteristics of industries which induce changes in
industrial structure and real per capita income. The demand and
supply factors are brought together through input-output relation-
ships which link the product of industry sectors to final expend-
iture on the output of industries. The output from this model

provides the forecasts which are used in the second model.

(1) Haig B.D., A Model for Medium Term Economic Forecasting -
Projections of Australian Income and Expenditure, Bureau of
Transport Economics Occasional Paper 14, AGPS, Canberra,

1978.

(2) Clark, C., The Conditions of Economic Progress, lst Edition,
Macmillan and Company, London, 1940. Kunznets S., Quantitative
Aspects of the Economic Growth Nations: II. Industrial
Distribution of National Product and Labor F orce. Economic
Development and Cultural Change V, 1957 Supplement. Fuchs
V., The Growing Importance of the Service Industries,
Occasional Paper 96, The National Bureau of Economic Research,
New York, 1965. :
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The second model comprises an input-output analysis in which the
Australian economy is disaggregated into fiftv-eight industries.
The forecast information of the first model provides the basis for
final demand estimates for the input-output mecdel which is used to
determine the total requirements of each industry to meet the
final demand forecasts. Forecasts of the various categories of
final demand by the fifty-eight industry sectors are set out in

Annex 4.

The output from these models, together with work done by the
CBR(l), enabled the demand for labour to be forecast for the
varying levels of final demand for the road construction industry.
The results are briefly discussed later in this Chapter and set

out in more detail in Annex 4.

Expenditure is defined according to the concepts and scope of the
Australian national accounting input-output analyses of the ABS(Z).
The main differences between the Bureau's and Australian national
accounting definitions of roads expenditure are that interest
charges, transfer payments, administration costs of local govern-
ments, and road expenditures by authorities other than road
authorities are excluded from the Australian national accounting
estimates. In addition there are a number of relatively small
items included in the scope of the Australian national accounting
road expenditures (for example, expenditure on the Westgate Bridge)
which are excluded from BTE estimates of road expenditure. On the
bagisof an analysis of the differences between the two estimates
of road expenditure for 1975-76, a factor of 0.81 was used to
convert the BTE estimates of road expenditures to Australian
national accounting terms. A further adjustment (by a factor of
0.946) to the Australian national accounting expenditures was made
to conform with the scope of the national accounting input-output
expenditure. This adjustment was necessary because the Australian

national accounting input-output road expenditure excludes capital

(1) Commonwealth Bureau of Roads, Resource Allocation Study,
unpublished Staff Paper, Melbourne 1976.
(2) Australian Burzau of Statistics, Australian National Accounts:

Input—-0Output Tables 1966-68, Commonwealth Government Printer,
Canberra.




expenditure by road authorities on capital plant and equipment.
This expenditure is part of the output of the producing plant and
equipment industry and is a component of the final demand of this

industry.

Road Construction Industry Requirements

The analysis provides an assessment of the direct and indirect
requirements from supplying industries for each $100 of expend-
iture in the road construction industry. Direct requirements are
defined as those commodities and services which are supplied by
the producing industry directly to the road construction industry.
Indirect requirements are those commodities and services which are
supplied by industries to meet the requirements of industries
supplying directly goods and services to the road construction

industry.

The analysis has been conducted on the basis of average responses
of industries to changes in activity levels rather than in terms
of marginal changes. This approach is considered appropriate
because the resource availability model is used to determine the
medium to long-term effects of changes in demand for the output of
various industries. However, the distinction between average and
marginal changes does become significant in the context of the

short-run.

The main industries supplying goods and services to the road
construction industry are set out in Table 7.6. Full details of

this Table are set out in Annex 4.

The guarry materials industry undertakes the extraction and
processing of sand, gravel and crushed stone. It is the most
important of the industries supplying to the road construction
industry - $10.95 of gquarry materials are directly required, and
$11.52 directly and indirectly required, for each $100 of road

construction. The quarry materials industry is characterised by a
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TABLE 7.6 — DIRECT AND INDIRECT INDUSTRY REQUIREMENTS FOR EACH $100 OF

EXPENDITURE BY THE ROAD CONSTRUCTION INDUSTRY - $

Industry Direct Indirect Direct and
Indirect
Quarry Materials 10.95 0.57 11.52
Petroleum Products (Aust 0il) 5.04 1.45 6.49
Petroleum Products (Imported 0il) 2.47 2.08 4.55
Ready-Mixed Concrete 1.68 0.04 1.72
Concrete Products 3.26 - 0,03 3.29
Metal Products 2.79 2.40 5.19
Road Transport 9.72 1.02 10.74

Source: CBR, Resource Allocation Study, op.cit.




large number of publically owned road making establishments - the
output of which is used primarily in road works and can therefore

be directly related to road construction activity.

For the purposes of this analysis the petroleum products industry
has been divided into two (sub) industries - the petroleum products
(Australian oils) industry which produces petroleum products
derived from Australian crude o0il, and the petroleum products
(imported oils) industry which produces petroleum products derived
from imported oils. The reason for this distinction is that
Australian crude oils are not suitable for the production of
bituminous products which are derived from the heavier imported

oils.

The petroleum products (Australian oils) industry directly supplies
petrol and diesel fuel for the road construction industry for the
operation of construction equipment, etc. and indirectly fuel used
by the road transport industry for the transport of goods for the

road construction industry.

The'petroleum products (imported oils) industry produces heavy oil
derivatives such as bituminous products, as well as petrol and
diesel fuel. The main user of bituminous products is the road
construction industry. The direct requirements shown in Table 7.6
reflect the amount of bitumen used in road construction. The

" indirect requirements are petrol and diesel fuel which are dis-

tributed through the petroleum products (Australian oils) industry.

The -output of the ready-mixed concrete industry is used in the
construction of bridges, kerbing and a small number of roads; it
is the general practice in Australia to build flexible pavements

with bituminous surfaces.

The metal products industry produces steel for girder works,
reinforcing rods, etc. The indirect requirements are due to steel
used by supplying industries such as the concrete products industry

in the production of reinforced blocks and pipes.
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An important component of the costs of road construction is road
transport, which arises from the need to transport.goods used by
the road construction industry to the construction site by road

transport. The goods carried (such as guarry materials) are

generally high volume/weight in relation to their value.

Road Construction Program Impacts on Industry Activity

There is interdependence either directly or indirectly between
most industries in the economy. In assessing the impacts of
various road programs on the supply of goods and services to the
road construction industry it is necessary to analyse the demands

of all industries in the economy.

Following the methodology set out above, final demands for the
fifty-eight industries into which the Australian economy was
divided (with the exception of the road construction industry and
the other building and construction>industry) are forecast for the
years 1979-80 to 1982-83. The road construction industry's final
demand is determined by the road program being analysed. Final
demand for the other building and construction industry, which
includes expenditure on building of offices, shops, schools
hospitals, airports, dams, etc., is determined by the subtraction
of the assumed road expenditure budget from the forecast of
building and construction capital expenditure which was derived

(1)

from the macro-forecasting model It is assumed for this
analysis the results obtained form the best estimates of what

might occur over the period of investigation.

By applying the input;output model to the final demand data the
total output for each of the industries is estimated for each of
the years 1979-80 to 1982-83 for each of the alternative road
programs set out in Table 7.1. Also from the model the direct and

(1) Note that the forecast level of demand for building and
construction capital expenditure is fixed; consequently,
the lower the share of road expenditure in the total, the
higher the share of "other bullding and construction".
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indirect requirements for each supplying industry for each year

are estimated in terms of actual values in 1968-69 prices and as a
percentage of total output of each of fhe industries for each of
the years to 1982-83. Full details of the results of this analysis
for the fifty-eight industries into which the Australian economy

is divided is set out in Annex 4. A general observation of these
results indicates that variations in road programs affect nearly

every industry in the economy directly or indirectly.

The industries whose output is of most significance to the road

construction industry is discussed in more detail below.

The Quarry Materials Industry

Details of the actual output both directly, and directly and
indirectly used by the road construction industry for each of the

road programs are set out in Table 7.7.

The output of the guarry materials industry is very much dependent
on the road program since over 50 per cent of output of this
industry is estimated to be used by the road construction 'industry.
Because of the large proportion of road usage of the output of
this industry the increase in total output of the quarry materials

industry is similar to that of increases in the road construction

programs.

The Petroleum Products (Australian 0il) Industry

Between 5 and 7 per cent of the total output of petroleum products
produced by this industry is estimated to be used by the road
construction industry. The results are the analysis are shown in

Table 7.8.

The Petroleum Products (Imported 0il) Industry

The direct requirements of the total output of the petroleum

products (imported oil) industry used by the road construction
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industry reflects the usage of bituminous preocducts produced from
the imported crude oils. The indirect requirements of the road
construction industry is the usage of fuels derived from imported
crude oil for the operation of road construction equipment. As a
result, as shown in Table 7.9, the road construction industry will
consume between 11 to 14 per cent of the total output of the

industry.

The Ready-mixed Concrete Industry

The requirements of the road construction industry for the output
of the ready-mixed concrete industry are projected to be between 9
and 13 per cent, as shown in Table 7.10, depending on the year and
the road program. The importance of the output of this industry
lies in the construction of bridges, kerbing and certain roads.

In the event of restrictions on the supply of heavy crude oils
from overseas 1t may be necessary to consider the greater use of
concrete roads. This would result in a significant increase in

the output of the ready mixed concrete industry.

Concrete Products Industry

As shown in Table 7.11, between 12 and 17 per cent of the total
output of concrete products is estimated to be used by the road

construction industry.

Employment in the Road Construction Industry

The direct labour costs of the road construction industry are high
compared with most other industries - the only industries which
exceed road construction in labour intensity are service type
industries such as rail transport, health, education and welfare.
Details of a selected group of industries are set out in Table
7.12. In the road construction industry 42 per cent of direct
inputs are in the form of labour and an additional 20 per cent is

indirect labour.



The projections of direct employment in the road construction
industry for the various road programs are set out in Table 7.13.
These projections have been derived from an updating of the method
developed by the CBR(l). Indirect employment for the various road

programs would approximate an additional 50 per cent of the direct

employment..

On the basis of the 1954 to 1972 trend in labour productivity,

an annual increase in total roads expenditure of from 2.3 to 2.8
per cent per annum would be associated with a constant labour
force over the period of the analysis. Put another way, this
means that a program of approximately 82 per cent of the warranted

program would result in a roughly constant road industry labour

force.

(1) Commonwealth Bureau of Roads, Resource Allocation Study,
unpublished Staff Paper, Melbourne, 1976.
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TABLE 7.7 - QUARRY MATERIALS INDUSTRY REQUIREME

PROGRAMS, 1979-80 TO 1982-83
($ MILLION, 1968-63 PRICES}

Road Program 1979-8C 1380-81 1981-82 1982-83
100% of Warranted Program
Quarry Materials Qutput 161.6 177.8 193.4 212.8
Road Construction
Direct Requirements
Actual - $M 77.8 50.4 105.0 121.9
Per cent of Quarry Materials Output 48,2 50.5 54.3 57.3
Direct and Indirect Reguirements
Actual ~ $M 81.9 95.1 110.5 128.3
Per cent of Quarry Materials Output 50.7 53.5 57.1 60.3
95% of Warranted Program
Quarry Materials Output 16l1.6 175.2 187.5 202.5
Road Construction
Direct Requirements
Actual - $M 77.8 37.8 98.8 111.3
Per cent of Quarry Materials Output 48.2 50.1 52.7 55.0
Direct and Indirect Requirements )
Actual - $M 81.9 92.4 104.0 117.1
Per cent of Quarry Materials Output 50.7 52.7 55.5 57.
90% of Warranted Program i
Quarry Materials Output 1l6l.¢6 172.5 181.3 182.2
Road Construction
Direct Requirements
Actual - $M 77.8 84.9 92.5 100.7
Per cent of Quarry Materials Output 48.2 49.2 51.0 52.4
Direct and Indirect Regquirements
Actual - $M 81.9 89.4 97.3 106.0
Per cent of Quarry Materials Output 50.7 51.8 53.7 55.1
85% of Warranted Program
Quarry Materials Output 161.6 169.5 175.0 182.1
Road Construction
Direct Requirements
Actual - $M 77.8 81.9 85.9 90.3
Per cent of Quarry Materials Output 48.2 48.3 49.1 49.6
Direct and Indirect Reguirements
Actual - $M 81.9 B6.2 90.4 95,0
Per cent of Quarry Materials Output 30.7 50.8 51.7 52.2
80% of Warranted Program
Quarry Materials Output 16l.¢€ 266.4 168.8 172.5
Road Construction
Direct Requirements
Actual - SM - 77.8 78.7 79.6 80.3
Per cent of Quarry Materials Cutput £8.2 47.3 47.1 46.6
Direct and Indirect Requirements
Actunal - $M 81.3 82.8 83.7 84.5
Per cent of Quarryv Materials Qutput 50.7 49.8 43.6 48.0

Source: BTE Estimates.




TABLE 7.8 ~ PETROLEUM PRODUCTS (AUST OIL) INDUSTRY REQUIREMENTS FOR

VARIOUS ROAD PROGRAMS, 1979-80 TO 1982-83

($ MILLION, 1968-69 PRICES)

Road Program 1979-80 1980-81 1981-~82 1982-83
100% of Warranted Program
Petroleum Products (Aust 0il) Output 884.6 930.0 975.4 1011.0
Road Construction
Direct Requirements
Actual - $M 35.8 41.6 48.3 56.1
Per cent of Petroleum Products (Aust
0il) Output 4.0 4.5 5.0 5.6
Direct and Indirect Reguirements
Actual - $M 46.2 53.6 62.3 72.3
Per cent of Petroleum Products (Aust
0il) Output 5.2 5.8 6.4 7.2
95% of Warranted Program
Petroleum Products (Aust 0il) Output 884.6 928.8 972.6 1006.1
Road Construction .
Direct Requirements
Actual - $M 35.8 40.4 455 51,2
Per cent of Petroleu Products (Aust
0il) Output 4.0 4.3 4.7 5.1
Direct and Indirect Requirements
Actual - $M 46.2 52.0 58.6 66.0
Per cent of Petroleum Products (Aust
01l Output 5.2 5.6 6.0 6.6
90% of Warranted Program-
Petroleum Products (Aust 0il} Output 884.6 927.5 969.7 1001.3
Road Construction
Direct Reguirements
Actual - $M 35.8 39.1 42.6 46.3
Per cent of Petroleum Products (BAust
0il) Output 4.0 4.2 4.4 4.6
Direct and Indirect Requirements
Actual - $M 46.2 50.4 54.9 59.7
Per cent of Petroleum Products (Aust
0il} Output 5.2 5.4 5.7 6.0
85% of Warranted Program )
Petroleum Products (Aust 0Oil) Output 884.6 926.1 966.7 996.5
Road Construction
Direct Requirements
Actual - $M 35.8 37.7 39.5 41.6
Per cent of Petroleum Products (Aust
0il) Output 4.0 4.1 4.1 4.2
Direct and Indirect Requirements
Actual - $M ' 46.2 48.6 51.0 53.6
Per- cent of Petroleum Products (Aust
0il) Output 5,2 5.2 5.3 5.4
802 of Warranted Program
Petroleum Products (Aust 0il} Output 884.6 924.7 963.8 992.0
Road Construction
Direct Requirements
Actual - $M 35.8 36.2 36.6 37.0
Per cent of Petroleum Products (Aust
0il) Output 4.0 3.9 3.8 3.7
Direct and Indirect Requirements
Actual - $M 46.2 46.7 47.2 47.7
Per cent of Petroleum Products (Aust
0il) Output 5.2 5.0 4.9 4.8

Source: BTE Estimates.
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TABLE 7.9 ~ PETROLEUM PRODUCTS (IMPORTED GIL) I

RTL

ZNTS FOR

VARIOUS ROAD PROGRAMS, 1973-30 TC

($ MILLION, 1968-69 PRICES)

Road Program 187%-80 1980-31 1981-82 1982-83
1008 of Warranted Program
Petroleum Products (Imp 0il) Output 301.7 317.4 336.9 352.1
Road Construction
Direct Requirements
Actual - $M 17.5 20.4 23.7 27.5
Per cent of Petroleum Products (Imp
0il) Output 5.8 6.4 7.0 7.8
Direct and Indirect Reguirements
Actual - $M 32.4 37.6 43.7 50.7
Per cent of Petroleum Products (Imp
0il) Output 10.7 1i.8 12.0 14.4
95% of Warranted Program
Petroleum Products (Imp 0il) Output 301.7 318.1 334.¢€¢ 348.2
Road Construction
Direct Requirements
Actual - $M 17.6 18.¢8 22.3 25.1
Per cent of Petroleum Products (Imp
0il) Output 5.8 6.2 6.7 7.2
Direct and Indirect Requirements
Actual - $M 32.4 36.5 41.1 46.3
Per cent of Petroleum Products (Imp
0il) Output 10.7 il.5 12.3 13.3
90% of Warranted Program
Petroleum Products (Imp Oil) Output 301.7 317.0 332.3 344.3
Road Construction
Direct Requirements
Actual -~ $M 17.6 19.2 20.9 22.7
Per cent of Petroleum Products (Imp
0il) Output 5.8 6.1 6.3 6.6
Direct and Indirect Requirements
Actual - $M 32.4 35.3 38.5 41.9
Pexr cent of Petroleum Products (Imp
0il) Output 10.7 11.1 11.¢6 12.2
85% of Warranted Program
Petroleum Products (Imp Oil) Output 301.7 315.9 329.8 340.4
Road Construction
Direct Requirements
Actual - $M - 17.6 18.%2 19.4 20.4
Per cent of Petroleum Products (Imp
0il) Output 5.8 5.9 5.9 6.0
Direct and Indirect Reguirements
Actual - $M 32.4 34.1 35.8 37.6
Per cent of Petroleum Products {Imp
0il) Output 10.7 10.8 1G6.8 11.0
80% of Warranted Program
Petroleum Products (Imp Oil) Output 301.7 314.7 327.3 336.7
Road Construction
Direct Requirements
Actual - $M 17.6 17.8 18.0 18.1
Per cent of Petroleum Froducts (Imp
0il) Output 3.8 5.6 5.5 5.4
Direct and Indirect Requirements
Actual - $M 32.4 32.7 33.1 33.4
Per cent of Petroleum Producis (Imp
0il) Output 10.7 10.4 0.1 ¢.9

Source: BTE Estimates.

181



TABLE 7.10 - READY MIXED CONCRETE INDUSTRY REQUIREMENTS FOR VARIOUS ROAD

PROGRAMS,

1979-80 TO 1982-83

($ MILLION, 1968-69 PRICES)

Road Program 1979-80 1980-81 1981-82 1982-83
100% of Warranted Program
Ready Mixed Concrete Output 137.4 144.3 143.6 146.4
Road Construction
Direct Requirements
Actual - $M 11.9 13.8 16.1 18.7
Per cent of Ready Mixed Concrete Output 8.7 9.6 11.2 12.8
Direct and Indirect Requirements
Actual - $M 12.2 14.2 16.5 14.1
Per cent of Ready Mixed Concrete Qutput 8.9 9.8 11.5 13.1
95% of Warranted Program
Ready Mixed Concrete Output 137.4 144.6 144.2 147.5
Road Construction
Direct Reqguirements
Actual - $M 11.9 13.4 15.1 17.1
Per cent of Ready Mixed Concrete Output 8.7 9.3 10.5 11.6
Direct and Indirect Requirements
Actual - $M 12.2 13.8 15.5 17.5
Per cent of Ready Mixed Concrete Output 8.9° 9.5 10.8 11.8
90% of Warranted Program }
Ready Mixed Concrete Output 137.4 144.9 144.9 148.6
Road Construction
Direct Requirements
Actual - $M 11.5 13.0 14.2 15.4
Per cent of Ready Mixed Concrete Output 8.7 9.0 9.8 10.4
Direct and Indirect Requirements
Actual - $M 12.2 13.3 14.5 15.8
Per cent of Ready Mixed Concrete Output 8.9 9.2 10.0 10.6
85% of Warranted Program
Ready Mixed Concrete Output 137.4 145.2 145.6 149.7
Road Construction
Direct Requirements
Actual - $M 11.9 12.5 13.2 13.8
Per cent of Ready Mixed Concrete Output 8.7 8.6 9.0 9.2
Direct and Indirect Requirements
Actual - $M 12.2 12.9 13.5 14.2
Per cent of Ready Mixed Concrete Output 8.9 8.9 9.3 9.5
80% of Warranted Program
Ready Mixed Concrete Output 137.4 145.5 146.2 150.8
Road Construction
Direct Regquirements
Actual - $M 11.9 12.1 12.2 12.3
Per cent of Ready Mixed Concrete Output 8.7 8.3 8.3 8.2
Direct and Indirect Requirements
Actual - $M 12.2 12.4 12.5 12.6
Per cent of Ready Mixed Concrete Output 8.9 8.5 8.5 8.4

Source: BTE Estimates.
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TABLE 7.11 - CONCRETE PRODUCTS INDUSTRY REQUIREMENTS FOR VARIOUS ROAD

PROGRAMS, 13979-80 TO 1982-83
($§ MILLION, 1968-69 PRICES)

Road Program 1879-80 1980-81 1981-82 1982-83
100% of Warranted Program
Concrete Products Output 193.3 203.6 206,2 212.9
Road Construction
Direct Requirements
Actual - $M 23.2 26.9 31.3 36.3
Per cent of Concrete Products Output 12,0 13.2 15.2 17.1
Direct and Indirect Requirements
Actual - $M 23.4 27.2 31.6 36.7
Per cent of Concrete Products Output 12.1 13.4 15.3 17.2
95% of Warranted Program
Concrete Products Output 193.3 203.6 206.0 212.7
Road Construction
Direct Requirements
Actual - $M - 23.2 26.1 29.4 33.1
Per cent of Concrete Products Output 12.0 12.8 14.3 15.6
Direct and Indirect Requirements
Actual - $M 23.4 26.4 29.7 33.5
Per cent of Concrete Products Output 12.1 13.0 14.4 15.7
90% of Warranted Program
Concrete Products Output 193.3 203.5 205.9 212.4
Road Construction
Direct Requirements
Actual - $M 23.2 25.3 27.5 30.0
Per cent of Concrete Products Output 12.0 12.4 13.4 14.1
Direct and Indirect Requirements '
Actual - $M 23.4 25.6 27.8 30.3
Per cent of Concrete Products Output 12.1 12.6 13.5 14.3
85% of Warranted Program
Concrete Products Output 193.3 203.4 205.7 212.2
Road Construction
Direct Requirements
Actual - $M 23.2 24.4 25.6 26.9
Per cent cf Concrete Products Output 12.0 12.0 12.4 12.7
Direct and Indirect Requirements
Actual - $M . 23.4 24.6 25.9 27.2
Per cent of Concrete Prdducts Output 12.1 12,1 12.6 12.8
80% of Warranted Program
Concrete Products Output 193.3 203.4 205.6 212.0
Road Construction
Direct Requirements
Actual - $M 23.2 23.4 23.7 23.9
Per cent of Concrete Products Output 12.0 11.5 11.5 11.3
Direct and Indirect Requirements
Actual - $M 23.4 23.7 23.9 24.2
Per cent of Concrete Products OQutput 12,1 11.7 11.6 11.4

Source: BTE Estimates.
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TABLE 7.12 - LABOUR COSTS OF SELECTED INDUSTRIES:

PERCENTAGE OF FACTOR COST

Industry Direct Direct and
Indirect
Coal 39.8 51.9
Quarry Materials 25.3 38.0
Food Production 14.7 37.8
Ready mixed Concrete 7.4 42.1
Concrete Products 29.9 52.7
Metal Products 23.3 45.0
Motor Vehicles and Parts 21.7 34,3
Construction Equipment 17.2 -33.1
Dwellings 25.4 54,2
. Road Construction 42.4 62,2
Rail Construction 35.6 63.1
Other Construction 29.5 55.6
Road Transport 29,2 41.7
Rail Transport 44.2 70.6
Health 52.4 63.9
Education 69.9 80.5
Welfare 71.2 80.6

TABLE 7.13 - DIRECT EMPLOYMENT REQUIREMENTS FOR ROAD CONSTRUCTION

INDUSTRY PROGRAMS: THOUSANDS(a)
Program 1979-80 1980-81 1981-82 1982~-83
100% of Warranted 73 81 90’ 99
95% -of Warranted 73 79 85 92
90% of Warranted 73 77 81 85
85% of Warranted 73 75 76 78
80% of Warranted 73 72 72 72

(a) Rounded to nearest '000, based on employment/expenditure
trends observed between 1954 to 1972.
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CHAPTER 8 - SUMMARY OF COMMENTS PROVIDED TO THE BUREAU

INTRODUCTION
The Bureau invited comments on guestions of road funding from:

. State Ministries of Transport;
. The State Road Authorities; and

. Assocliations of Local Government Authorities.

The Bureau sought written comments under a number of headings

although not precluding comment of a more general kind.

The headings under which comment was invited, while varying

slightly depending on the group, encompassed the following.

(a) How do the existing arrangements for funding of transport
activities, including roads, affect the implementation of

transport development strategy for your State?

(b) Are there any changes in those arrangements that you would

like to see made, particularly for roads?

(c) Specifically do you consider that there should be any
variation to existing road grant categories and for what

reasons?
(d) What are the main features of the road development and
maintenance strategy being planned or implemented in your

State?

(¢) How is this strategy being affected by present funding

levels and/or legislative arrangements?
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(£) In which grant categories have variations in levels of total
funding from all sources and variations in the level of

Commonwealth grants had the most impact, and what are those

impacts?

(g) What are the effects in your State or Territory of the

standards adopted for national highways?

(h) Are there. any ways whereby changes in road funaing arrange-
ments might have significant impacts on the pattern of, and

costs attributable to, accidents?

In addition comments were received from the Automobile Association
of Australia, the Australian Road Federation, the Australasian
Road Transport Federation, the National Roads and Motorists
Association of New South Wales (NRMA) and the Brisbane City

Council.

The responses from those organisations which provided comments
are published verbatim as Annex 6 to this report. A summary of

these responses is provided in this Chapter, in the order:

(a) State Ministries;
(b) State Road Authorities;
(c) Associations of Local Government Authorities; and

(d) Other organisations.

STATE MINISTRIES OF TRANSPORT

New South Wales Ministry of Transport and Highways (incorporating

Department of Main Roads)

Introduction

New South Wales' warranted road works exceed past levels of
Commonwealth and State road funds - as a result New South Wales

has increased its own expenditures. At the same time Commonwealth
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assistance in real terms has fallen in recenit years, In addition

the State Government has embarked on a major program to improve

and modernise its rail network. The Ministry sought a reconsider-

ation of certain problems related to Commonwealth land transport

assistance, and more funds to reduce the backlog of warranted road

works.

New South Wales Transport Development Strategy:

(a)

(b)

Overall Approach

program should yield benefits in the short term - with
emphasis on flexibility and expansion by incremental

units

emphasis on solving existing problems and maximising use

of low cost improvements

expenditure emphasis on projects which will achieve the

best balance of improvements for the transport system

road planning and expenditures related to existing and

forecast demand

urban public transport program a continuation of past

modernisation and improvement achievements.

Urban Roads

emphasis on removal of congestion via freeway and major

arterial road construction

Public Transport

involves overall rail upgrading, bus and ferry acguisitions
and other capital works with emphasis on the maintenance

of existing services
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- reduce heavy truck movements by encouraging bulk freight

to use rail
- co-operation with private bus and taxi industries
(d) National Highways
- while supporting the national highway concept consideration
needs to be given to a reduction in construction standards

in difficult topography

- complementary Commonwealth assistance for mainland rail

upgrading between capital cities is required
(e) Rural Arterials

- many were built to outdated standards, current funds tend

to go in maintenance of this standard
(f) Recreational and Tourist Roads

- additional demands have been created for improvements to

forestry roads and roads leading to recreational centres.
Funds for New South Wales Roads

In real terms Commonwealth grants to New South Wales between
1974-75 and 1977-78 have fallen (and in real terms urban arterial
grants fell 57 per cent over that period). State revenues from
motor vehicle registration and road maintenances taxes have also

fallen in real terms over recent years.
As a result of the trends in Commonwealth and State road financing

the State's road development program has been restricted severely

and the backlog of urgent needs has mounted.
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New South Wales complained about the Commonwealth's decisions
concerning the partial indexation of road grants, the falling
'return' of road grants to fuel tax collections, the failure to
increase funding of energy conservation research, and the reduction

of roads assistance to three year rather than five year Acts.
Allocations of Commonwealth Assistance

Falls in the real level of Commonwealth roads assistance has
shifted the burden of roads financing to the State and local
government. Roads and urban public transport assistance is tied
to categories and this lack of State discretion in determining
spending priorities contrasts sharply with the concept of a total

transport budget  (and the use of State expertise).

National and rural local road allocative emphasis has been primarily
at the expense of urban arterial roads, despite high State priority
for the latter works. Some progress on these matters could be
achieved by reducing the number of assistance categories. Finally

a substantial increase in assistance for rural roads is required.
State Road Funding Sources

Specific State road tax revenues are falling, and charges on
motorists have reached a point where further substantial increases
would be unreasonable. There has been an increase in State loan
funds directed to roads but this has been at the expense of other
urgent public works. It was concluded that a substantial increase
in Commonwealth funding is required, especially as State road

fund sources do not have the required flexibility needed to

finance a reasonable roads expenditure program.

Commonwealth Funding Arrangements

The number of road categories should be reduced and some changes
made to the urban/rural classification system. Arterial road

funding needs to be increased, and natiornal highway construction
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standards should be revised downwards in some cases (New South
Wales' national road priorities are contained in Annex 6).
Increased funding is needed by certain major works e.g. roads
associated with Kingsford-Smith Airport.

Suggested Changes:

. consideration of a total transport budget concept;

substantial increase in Commonwealth road funds to all cate-

gories;

additional assistance for major road works for national

significance, based on proportion of fuel tax raisings;
grants to be indexed to rises in road construction costs;
introduction of five year rolling program;

. increased funding of energy conservation research financed

from levy on Australian produced o0il;
. abandon national commerce road category;

. extend MITERS assistance to include operational aspect of road

safety programs;

reduce design standard of national highways from 130 km/h to
110 km/h;

no additions to national highways network in New South Wales;

continue planning and research funding on present lines with

increased assistance.
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Victorian Ministry of Transport

The Victorian Minister for Transport's submission included the

views of the Victorian Country Roads Board.
Basic Funding Situation

In its overall transport strategy Victoria has placed major
emphasis on the upgrading of urban public transport. The Minister
was critical of the amount and variability of assistance provided
under the States Grants (Urban Public Transport) Act 1974. 1In
particular the administration of that Act was at variance with

the problems associated with urban public transport vehicle
replacement programs where, by necessity, contractual arrangements
covered more than one year while Commonwealth funds were only

provided (if at all) annually.

In relation to roads the Minister viewed current levels of
Commonwealth assistance as inadequate, particularly when compared

to fuel tax raisings.
Roads

The Country Roads Board concluded that while the demand on the
road system is increasing, general road conditions were deterior-
ating. Peak travel times were increasing in major urban areas and
many rural rocads and rural bridges are wearing out faster than
they are being replaced. A substantial increase in the real value
of total funds was needed to prevent further deterioration of road

conditions.

Road Development Strategy

(a) Urban roads - maintain existing system with increased emphasis
on traffic management technigues. Develop selected arterials

{(including freeways), set aside land for future development

and provide grade separation at level crossings.
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(b) National roads - develop according to Commonwealth guidelines
with emphasis on 4 lane roads between Melbourne and Ballarat
and Melbourne and the N.S.W. border. A list of national road

priorities is provided in Annex 6.

(c) Rural roads - maintain existing system plus development of

specific major routes (see Annex 6).
Present Funding Levels

Most of the roads funds are expended on the maintenance and
rehabilitation of the existing road system. The Board criticised
the Commonwealth's assistance categories; the financial strategy
towards national roads was having a detrimental effect on other
road improvements, while the distinction between urban and rural
roads has disadvantaged outer urban areas and provincial cities

as they have to compete for funds against large urban projects.
Also the urban local/arterial road split has created administrative

problems.
Road Categories

The Board supports a system of two categories - "national roads"
and "other roads" and was especially critical of the national
commerce road category (which it wants abolished) and the exclusion

of arterial road maintenance.

When discussing recent category funding the Board was critical of
the -Commonwealth's rundown (in percentage terms) of urban arterial
road funds and the increase given to urban local roads. Further
criticism was directed at Commonwealth policy in relation to

national roads and rural local roads.

Other Points
There is no clear evidence that MITERS funding has had any sub-
stantial effect on the costs of accidents; the rate of improve-

ment depends more on overall funding.
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Conclusion of the Overall Submission

For urban public transport the Commonweéalth's funding must be
more predictable than in the past. This also applies to roads.
In addition the Minister saw a need for a substantial increase in

Commonwealth roads assistance, a scaling down of Victoria's quota

requirement, provision for a five year rolling program, a reduction.

in the number of road categories to two {(national roads and other
roads), and the elimination of the requirements to submit road

programs for Commonwealth approval.

Queensland Department of Transport

The Department of Transport provided a brief letter in response

to the Bureau's request. It did not comment on road development
but raised matters of inter-modal tfansport. The Department
foresaw a future problem of infra-structure duplication (especially
between rail and road) if consideration is not given to the

relative roles of different modes over long distances.

South Australian Director—-General of Transport

This submission addressed how land transport planning is affected
by current Commonwealth financial assistance arrangements. It

was argued that:

current assistance arrangements encourage a capital intensive
approach (especially for urban public transport) which maintains
and sometimes extends the existing transport networks. Little
encouragement has been given to ways and means of replacing
existing systems with alternatives better suited to present

and future patterns of demand;
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. to encourage innovating in land transport, financial assistance

should be made available for non-capital expenditures;

. separate assistance arrangements for roads and urban public
transport tend to inhibit innovation and flexibility as there
is no ability to re-allocate funds either into or out of

modes.

The Director-General maintained that the formulation and execution
of overall transport development strategies would be helped by a
single Commonwealth Act with funding categories minimised - the
ideal being "urban transport" and "rural transport". However a
third category might be "national roads and rail" to be funded by

the Commonwealth, with the States used as construction agencies.

Western Australian Director—-General of Transport

The Director-General did not provide detailed comments (preferring
to leave specific issues to be covered by the Department of Main
Roads). Instead, two major points regarding the allocation

of road funds in urban areas were raised.

(a) Economic Evaluation of Urban Road Investment Proposals: It
was pointed out that although BTE carries out economic
evaluations in order to assess road investment needs, actual
funding does not necessarily conform to these needs. Of.
major concern was the question of efficient allocation of
resources and the reason why the Commonwealth insists on
economic evaluation of urban public transport projects but
does not require similar evaluation for major urban road

projects.

(b) Allocation of Road Funds in Urban Areas: Local authority
road allocations tend to be based somewhat on local govern-
ment measures of population and road mileage., Three problems
not adequately taken into account in such a base are:
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. rising traffic densities in central business district

type regions of falling pooulaticn;

funding inadeguacies in local authorities areas of rapidly

growing population; and
. the relative adequacy, or otherwise, of the existing road

stock within local authority networks compared to the

needs of other authorities.

Tasmanian Transport Commission

The Tasmanian Transport Commissioner provided a brief letter of
comment, leaving detailed comment to the Department of Main

Roads. The Commissioner made the following points.

Existing arrangements, whereby transport activities are

sectionalised, made co-ordination difficult.

It was suggested that all land transport assistance be covered

by a common set of provisions.

. Within this framework, either MITERS should be extended, or

separate provisions made for "transport systems management”.

Allowance should be made for MITERS expenditure to be directed

to potential accident areas.
It was pointed out that policies in the United States and United

Kingdom are based on national transport volicies relating to land

transport, including transport management features.
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Department of Transport and Works Northern Territory of Australia

The Department is currently examining the implications of
Commonwealth/State funding for roads for the newly created Northern
Territory Government. Some problems are foreseen if traditional
Commonwealth/State funding arrangements are adopted without due
allowance being given to the Territory's road needs for remote
communities, tourism development, and pastoral properties. Aside
from meeting these needs the major feature of the Department's

road development strategy is to upgrade national roads to modified

national road standards.
STATE ROAD AUTHORITIES

New South Wales -

Views included in New South Wales Ministry paper.

Victorian Country Roads Board

Included as a component of Victorian Ministry paper.

Queensland Main Roads Department

Basic points made by the Queensland‘Main Roads Department (MRD)
were that current Commonwealth roads assistance is inadequate to
meet the needs of the road network (with the backlog of works
approaching an unmanageable magnitude), and that the three year
Acts under which assistance has been provided are unsuitable

as regards forward planning and programming. MRD favour a six
year Act, updated every three years. The MRD then commented on
three issues - road development strategy, funding arrangements,

and accidents.
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Road Development Strategy

Commonwealth controls over road administration have nmitigated
against the development of an effective rovad strategy - MRD

support a system of broad policy responsibility at the Commonwealth
level leaving detailed administrative responsibility at the State
level. MRD concluded the main problems with present Commonwealth
legislation arrangements were that funding levels and adminis-
trative guidelines were set outside the level of government
directly responsible for roads development strategies - especially

in the case of national roads.

Funding Arrangements

There is a need for a functional classification to describe roads
- MRD see the Commonwealth roads assistance categories as a legal
classification. The past system of classifying roads as either
"urban" or "rural" was satisfactory. The more complex the
system, the greater the effort expended on administration and

the greater the distortions caused by shifts in emphasis of

Commonwealth funding.

Accidents

Studies attempting to relate accident reductions to specific
expenditures have not had spectacular success. Providing greater
flexibility to the local engineer by removing Federal controls on
his decisions can give more adequate safety benefits than those

achieved at present.

In summary, MRD stated that:

. current Commonwealth funding is inadecuate;

. current assistance is distributed amonc categories in a dis-

torting fashion which State fund shifts cannot eliminate -

a reduction in the number of categories is needed; and
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. roads policy should make the maximum use of existing State
expertise - present Commonwealth legislative arrangements are

too restrictive.

South Australian Highways Department

This detailed paper addressed issues related to road development
strategy, funding arrangements for roads, road funding and
accident costs, as well as some other issues identified by the
Department. In its introduction the Highways Department stressed
the need for a balanced (all modes considered) assessment of
transport needs and related funding. It commented that it is
regrettable that actual road funding levels bear little relation
to needed funds and that in fact real levels of funds had declined
over recent years. It was suggested that the State be allowed to
participate more fully with the Commonwealth Government on this
matter to the extent of possibly introducing a fuel surcharge tax

collected for the State by the Commonwealth.

Road Development Strategy

Under the restricted financial conditions the present strategy is
a policy of retention and minor improvement rather than expansion

and increased standards.
Funding Arrangements for Roads

It was argued that the categorisation of Commonwealth road grants
has necessitated the introduction of cumbersome administrative
procedures, and had in some cases affected the orderly and
balanced development of the State's road network. This has
occurred in cases where Commonwealth funds provided have been
below expectations and where allocations have significantly
varied from previous years. It was suggested by the Highways
Department that the degree of categorisation be substantially

reduced to either "national roads" and "other roads" or "national
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roads", "urban roads" and "rural roads", with the Commonwealth
accepting full financial responsibility for national roads (with
national road grants being additional to other road category

grants).

National road construction standards were criticised as they take
little account of variations in terrain and traffic, especially
on long road stretches. The national commerce category was found
to be unsatisfactory as it is not clearly defined. All arterial
roads to some extent facilitate trade and commerce -~ under these
circumstances it was submitted that the category will cease to be
meaningful unless there is to be some Commonwealth input into

identifying future projects.
Road Funding and Accident Costs

It is doubtful whether the road funding arrangements have had a
significant impact on accident prevention. Safety improvements
tend to rely more on engineering judgements and overall funding
levels rather than programs such as MITERS. It is suggested that
MITERS administration costs could be avoided by dropping the
category (and divert the funds elsewhere) or relaxing the project

approval procedure - especially the $30 000 project limit.

Other Issues

(a) A balanced transport system. The Highways Department
recognise the need for a co-ordinated approach in developing
transport investment plans but stressed that the major role of
roéds should not be underestimated. Attention should be given to
the needs of inter-suburban road travel and road improvements

necessitated by road based urban public transport.

(b) Level of road funding and distribution to categories. 1In
arriving at its warranted and feasible roads program (CBR 1973
report) the CBR assumed no change in road maintenance expenditure
despite the warranted and feasible program respresenting a 28 per
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cent reduction on the warfanted program. However, such a reduction
necessitates additional expenditures to maintain deficient roads.
The submission quoted the results of the CBR's evaluation and
compared recommended grants to those actually provided. It was
concluded that the backlog of warranted road expenditure is
assuming immense proportions, and that the need for increased

real levels of road funding is urgent.

(c) Other points. The Highways Department favour a rolling
program (six years with three year extensions) of grants so that
grant levels are always known up to three years in advance. It
was suggested that the current method of indexing of grants is
inappropriate and that a road cost index be developed for this
purpose. It was pointed out that falling real levels of grants
had adversely affected roads activity and employment, and had
increased roads maintenance expenditures. An alternative method
of allocating administrative costs was suggested which avoids the
arbitrary allocations which occur at present. Finally it was
argued that the South Australian share of current road funds is
insufficient (as based on comparative measures of population,
area, motor vehicles, and vehicle kilometres travelled). It was
felt that South Australian urban areas were especially underfunded

under the current arrangements.

Western Australian Main Roads Department

The Western Australian Main Roads Department (MRD) addressed four
basic issues - road development strategy, funding arrangements
for roads, accident costs, and Commonwealth administration of its

roads assistance to the State.
Road Development Strategy

Western Australia's strategy for development of its road system

(particularly in the Pilbara region) is being hampered by a
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shortage of Commonwealth road Zunds. This

a need to stage some projects over an excessively long period and
to defer others. MRD cited evidence of a drift in Commonwealth

road grants to the State - in 1968-69 ¥Western Australia received
some 18 per cent of Federal road funds but presently only some 13

per cent. In addition the real walue oI gra

=1

for roads has fallen between 1975-76¢ and 1977-78 whereas over the

same period State contributions have increased significantly.

In support of more funds MRD argue that BTE's road evaluation
model does not take into account the unigue contribution made by
the State and especially the Pilbara region, to Australia's
export earnings. In addition State mining operations have added
significantly to Federal tax collections. MRD argue that more
funds should be returned to the Pilbara region in order to aid
further development, improve living and working conditions, and

favourably influence the industrial relations climate.

Funding Arrangements for Roads

The MRD judged the present eight road category system of classifi-
cation to be inadequate. It said that the Commonwealth allocation
of funds to these categories is often made in an arbitrary way,
without regard to State views, by Commonwealth officers remote
from the local scene. MRD would like to see funds allocated to

two categories only - "national roads" and "other roads'.

MRD were critical of reduced Commonwealth funding of arterial
roads - this has resulted in a need to shift State funds into

these roads but a large backlog of works exists.

Criticism was made of the national road construction standards on
lightly trafficked rcads. Future national road projects are given

in the verbatim report in Annex 6.
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Reoad Funding and Accident Costs

MRD conclude that the MITERS program has improved local trouble
spots but to achieve a demonstratively greater safety record

would require greater Commonwealth arterial road funding.

Administration

MRD concluded that the Commonwéalth's system of road expenditure
approvals had not achieved better road expenditure practices than
that under the earlier Commonwealth Aid Roads Acts. It was
maintained that the State should not need prior Commonwealth
approval in order to spend Commonwealth road grants - the expertise
rests with the State and the State should be free to make its own

expenditure decisions.

Tasmanian Department of Main Roads

This paper provided comments on Tasmanian Department of Main
Roads (DMR) road development strategies and current road funding

arrangements.

Road Development Strategy

Reviews and studies have been initiated or completed with a view
to identify urban arterial, rural arterial and national road
development strategies. These investigations indicated that the
present level of funding would be adequate for planned national
road developments, but would result in inadequate levels of funds
for planned arterial road construction. Indications were that
current funding levels for local roads and MITERS would be

generally sufficient in the future if cost-indexed.
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Current Funding Arrangements

The DMR found the present system of fun

ding categories satisfactory.

In specific comments on category funding it was stated that for:

(a)

(b)

(c)

(d)

arterial roads - the reduction in Commonwealth grants has
had a crippling effect on improvements despite an increase
in funds from State sources. The owverall impact has been a

serious retardation of necessary works.

national roads - Commonwealth funds have been sufficient for
capital works; however, some construction costs have been
relatively high due to the adoption of national highway
construction standards which are higher than would have been

applied to rural arterial roads with similar traffic volumes.

Launceston connections with national roads ~ DMR consider

that Launceston should be included in the definition of the
national road link between Burnie and Hobart, and that the
road from Bell Bay to Launceston also be included in the

national road configuration.

national commerce roads - the East Tamar Highway (linking
Launceston and Bell Bay) is the only declared road in this
category. DMR would like to see this road reclassified as a
national road (see above) and would consider the declaration
of other national commerce roads if more funds were made
available under this category. (See verbatim text Annex 6

for a list of potential commerce roads.)

ASSOCIATIONS OF LOCAL GOVERNMENT AUTHORITIES

L.ocal Government Association of N.S.W and Shires Association

N.S.W.

of

It was the Associations' wiew that the ability of local government

to continue the construction and maintenance of its own road
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network was being seriously eroded because of inadeguate funding.
They stated that 85 per cent of the New South Wales road network
is the fiscal responsibility of local government, and that in

1977-78 these roads were financed on the following basis:

- local government own sources 43%
- State government ) 22%
- Commonwealth government 19%
- council loan funds 16%.

One source of increased financial pressure on local government is
the Commonwealth's arterial road financing policy ~ the cut in
funding has led to a reluctance for the State to declare new
arterial roads leaving local government responsible for what, in

effect, have become major arterials.

Tax sharing. funds have an implied use (avoidance of rate increases)
and this affects local government expenditure patterns. The
Associations contended that local government does not have the
same revenue-raising capacity as the other levels of government
(despite tax sharing) and concluded that increased funding for

roads from the other levels was required.
Rural Local Roads

It was pointed out that in real terms Commonwealth grants for
local roads in 1978-79 were barely equivalent to 1973 grants (in
intervening years real grants were less than those provided in
1973). The Associlations argued that increased funding of these
roads was required to prevent a deterioration of the network, and
that such a policy would ease unemployment and stimulate the

rural economy.
Urban Local Roads

While appreciating the introduction of Commonwealth grants to

these roads the Associations argued that funding levels were
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little more than "token" and *totally inadeguate to cvercome urban

Py

local road deficiencies. As use of the 17 000 km network is not
confined to local rate-paying communities (due to through traffic
and inadequate urban arterial networks) the Associations argued
for a shifting of more of this financial burdey away from rate-

payers to the community as a whole.
Fuel Tax Collections and Future Funding

In New South Wales the Commonwealth collects three times more in
fuel taxes than it provides in the form of road grants. The
Associations view the case of relating road grants to fuel tax

collections as outweighing the case against such a comparison.

On examining local authority funding the Associations found that
rural authority financial capacity had declined relative to urban
authorities, while urban councils in high growth and inner city
areas faced either static or declining revenue-raising capacities,
Other Issues

- road needs surveys should be carried out every three years.

- more advanced knowledge of future road grants is required -

preferably up to three years in advance.
- some changes in arterial road classification were suggested
(see Annex 6) to relieve their financial burden on local

authorities.

Municipal Association of Victoria

The object of the Association was to put its case for local
government road funding assistance - the main aims were to achieve
an increase in financial assistance for roads and for the flow of

funds to become predictable.



Effect of Changes in Road Grants Since 1975

Generally Grants Commission allocations and the tax sharing
arrangements have allowed councils to avert large rates increases.
Loan raisings for road purposes have taken on increased significance
for urban councils. Charges of local authority enterprises have
remained largely unaffected. Council expenditures on roads have
generally not kept pace with inflation - partly resulting from a
desire to keep rates, charges and loans at a minimum and partly

as a result of increases in expenditures in other areas of

council responsibility.

Future Financing of Local Government. Road Expenditure

Rural council financial resources are generally inadequate to
meet road expenditure needs and in both rural and urban areas
councils will have to contribute an increasing proportion of
funds in order to maintain existing roads. It was concluded that

increased assistance is needed from the other levels of government.

Grants Categories

In general it was felt that Federal and Victorian Country Roads
Board (CBR). road classifications should be common, There was
some council support for the CRB concept of two categories,
"national roads" and "other roads", or a three tier system where
roads were classified according to responsibility - national,
state, municipal. On balance the MAV concluded that Commonwealth
legislation should provide for not less than four road funding

categories. p
Overview
Indications were that there was some kind of dichotomy between

rural and urban areas as to the effect changes in the levels of

government grants have had:
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- 1increased revenue sharing and 'personal' service type grants

have assisted urban areas more than rural; wnile

- diminishing road grants have also affected rural areas more
than urban although both areas have had to either defer road

projects or increase loan financing.

The special needs of councils in inner urban areas and tourism

areas (both affected by large and uneven traffic flows originating
outside their boundaries) need to be catered for. Similarly the
closure of some country rail services has resulted in a considerably

and unplanned increase in the usage of alternative road routes.

Summation

The Association is promoting a new cost sharing formula for roads

(the MAVPLAN) :

Commonwealth 50%
State 35%
Local 15%

This sharing suggestion resulted from the Association's consider-
ation of ability to pay and financial resources of each level of
government., In addition rolling five year programs with guaranteed
annual funding increases are regquired. It was suggested that all
roads classified as arterial roads by the BTE and NAASRA be
automatically declared as arterial roads for the purposes of
Commonwealth assistance as many such roads are currently given
local road status due to the method of administration the States
Grants (Roads) Act 1977.

Local Government Association of Queensland (Inc.)

In their introduction the Association drew attention to the fact
that for many local authorities, particularly rural local author-

ities, the greatest proportion of their expenditure is on roads.
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In addition there still exists concern in local government author-
ities over inadequate financial assistance to local government

from other levels of government. It was pointed out that local
authorities in Queensland are responsible for the major roads
communication network for the State (146 608 km out of a total
network of 185 548 km). Attention was also drawn to the relatively
long distances of unsealed roads for which local authorities are

responsible.
Changes in Grants to Local Government Since 1975

The Association pointed out that whereas Commonwealth payments
for roads to local authorities increased between 1975-76 and
1977-78 total payments (including roads) over the same period
fell by 17.5 per cent. At the same time local authorities had
had to allocate a greater proportion of their expenditure to
community services, with a corresponding depletion of funds for

roads.

In order to meet these expenditure demands local government had
increased rate revenues at rates greater than the general level
of inflation. By contrast, the Association pointed out, the
proportion of fuel taxes to Commonwealth roads grants has fallen
from 55 per cent to 42 per cent between 1974-75 and 1977~78.

In discussing local government loan raising and debt payments the
Association stated that total borrowings by Queensland local
authorities had not kept pace with inflation - and therefore
there had been a reduction in the real level of funds available
for capital works. At the same time local authorities have had
to allocate more of their borrowings to community services of a
general nature, and have also faced increased payouts for debt

servicing.

The association requested that the Commonwealth consider giving
local government some relief from its loan commitments (as it did

to a limited extent with the States in recent years).
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Tables were provided tc show that local authorities nave increased
their revenues from local authority enterprises at rates greater
than the general rate of inflation, and to show that the proportion
of expenditures on welfare, social and cultural activities had

increased while that for roads has fallen (see Annex 6).
Future Financing of Local Government Road Expenditure

In their analysis the Association gave evidence that there has

been increasing calls on local authority finance to provide wider
ranges of community services and that the authorities had increased
their own financial raisings to meet these demands. It concluded
that if local authorities are to continue roads expenditure at a
reasonable level then the Commonwealth Government would need to

provide additional finance to local government.
Road Categories

The Association supported a reduction in the number of categories
to reduce administration costs. It was submitted that the
categories be reduced to "national roads" under Commonwealth
responsibility, "declared roads" under State responsibility and

"roads wholly controlled by local authorities".

It was further submitted that there should be no need to submit

programs to the Commonwealth for approval.

Local Government Association of Western Australia (Inc.)

Local government in Western Australia has had to make adjustments
to its roads program in recent years as a result of Commonwealth
road grants for Western Australia failing to allow adequately for
inflation and because of the falling share of road funds allocated
to the State. In addition recent changes to State legislation
have led to significant increases in the matching reguirements
for local government authorities,
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The Association stated that forward planning was hampered by
uncertainities in the level of future road funds. It was suggested
that this situation be overcome by setting road grants at a fixed
percentage of fuel tax revenues or on a basis reflecting a user

pay concept, so that road funds would have an inbuilt growth
factor. It was also suggested that local governments receive

their annual funds at the beginning of each year in one lump sum

rather than as periodic payments throughout the year.

In conclusion the Association reiterated their desire to see
funds tied to some growth index, supported the continuation of
specific purpose road grants, and supported the retention of
categories in that these protect local governments' share of

Commonwealth funds.

Municipal Association of Tasmania

In their paper the Association discussed current roads legislation
and its effect on expenditure on urban local roads, MITERS, and

ruial local roads.
Urban Councils

It was only recently that urban councils became involved in the
design and/or construction of urban arterial and local roads and
MITERS projects. (Under an arrangement with the Tasmanian
Department of Main Roads (DMR) some urban arterial projects can
be funded on a dollar for dollar basis with the State.) The
Association strongly supports the continued recognition of local

government in the road planning process.

It was argued that the definition of urban local roads is somewhat
restrictive, and could perhaps be extended to include some
sub-arterial roads under council control and to include Burnie

and Devonport in the definition of urban areas.
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It was suggested that some MITERS funds be'spent on maintenance

of roads and construction of urban local roads as such expenditures

would also aid road safety.
Rural Councils

Road expenditures constitute an important part of council services
expenditures, especially in the purely rural areas. It was found

that in general road rating had kept pace with inflation.

Concern was expressed over the leakage of Commonwealth rural road
grants for use on Hydro-Electricity Commission and Forestry
Commission roads and to the DMR for rural road purposes, The
Association felt that rural local roads under council control

deserved a higher priority than currently accorded.

Some criticism was directed at the grant distribution process as
it affected local government. It wés concluded that it should be
the aim of any grant distribution formula to achieve a relatively
predictable level of funding. Suggestions were made for changes
in the way in which Commonwealth and State road funds are directed

to local government (see verbatim text in Annex 6).
Appendices

The Association's submission included seven appendices. These

were:

(a) Policy for State Government Financial Assistance to Councils
for Construction of Urban Arterial Roads (DMR statement
dated June 1978).

(b) Further discussion on the use of Commonwealth grants for

urban local roads.

(c) Listing of local authorities and their individual roads and

ordinary services expenditures.
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(d) Further detailed statistics of council roads expenditures
between 1971-72 and 1976-77.

(e) PFurther detailed statistics of council roads expenditures

between 1971-72 and 1976-77.
(f) List of rural local roads classified by the State.
(g) Council loan fund raisings for road purposes.
A convenient summary of the Association's recommendations on

urban local roads, MITERS, and rural local roads was provided in

the beginning of their submission (see verbatim report in Annex 6).

The Local Government Association of the Northern Territory

At this stage local authorities in the Northern Territory are not
funded in the same way as those in the States. In general there
are no specific road arrangements outside general assistance

arrangements.

Australian Council of Local Government Association

The ACLGA submitted a detailed study(l) of roads and road funding
needs. Their report involved an extensive data collection
exercise from individual local government authorities and included
discussion of a large range of issues. These are set out briefly
below but the reader should examine the verbatim report in the
Appendix for a fuller appreciation of the work undertaken by the

ACLGA.

(1) Australian Council of Local Government Associations, Roads
and Road Funding, ACLGA Issue Discussion Paper No. 1,
January, 1979.
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ACLGA Data Survey

It was concluded by the ACLGA that thers was insufficient existing
information on local government finances and responsibilities as
they relate to rocads at the time BTE reguested its inputs to this
report. However, the ACLGA's attempts at gathering uniform
statistical data was very severely restricted by the time and
resources available. Their survey guestionnaire collected data

in three distinctive fields ~ road lengths, financial data, and
more general resource data related to road construction and

maintenance.

Eight hundred and sixty-two councils were included in the original
survey of which 319 returns were used (Victoria was excluded due
to late returns and will be added later) to obtain the results in

their study.
Road Responsibilities

A brief history of the development of road responsibilities,
including a discussion of constitutional constraints was given.
The development of the importance of Commonwealth Section 96
grants to the States was outlined. There was some discussion of
the current budgetary problems facing the Commonwealth Government
and criticism was levelled at the policy of controlling the
budget deficit partly by increasing fuel tax revenues. In
addition the ACLGA criticised the formulation of current roads
grants as this policy had more to do with anti-inflationary

policies than the community's road needs.
National Road Needs

Evidence was given of the increasing demand for motor transport
within Australia and the economic importance of the roads networks
and road transport industry to the Australian economy. It was
also pointed out that the road network is now an important part

of the social infra-structure of Australian society.
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In discussing elements of a future national roads policy, the
ACLGA identified four real concerns — a need for transport
coordination to optimise the use of transport resources, issues
related to land utilisation and of regional and/or urban planning,
a need for classification of the total road system applicable to
all three spheres of government to assist with the identification
of the type and level of road services and to facilitate co-
ordination of policy, planning, research and expenditure, and an
urgent need for an inquiry to be established to examine a national

scheme for funding the backlog of road maintenance at all levels.
Financial Matters

The ACLGA provided a brief interpretation of the Commonwealth's
Federalism policy with its emphasis on tax sharing arrangements.
It then identified the major sources of roads funds for each
level of government, including a discussion on the flexibility of
each funding source. Two funding issues were identified ~ user

pay and the ability to pay.

It was pointed out that the proportion of Commonwealth road
grants to fuel tax raisings and total taxes on motorists had
fallen over recent years, and also that the "return" was lowest
for the two most populous States. Although not supporting an
increase in funds because of this, the ACLGA was concerned that a
close scrutiny be kept on Australia's road network to ensure that
it does not waste away from a genuine deprivation of financial

resources.
Survey Results
The ACLGA pointed out a number of problems encountered in conduct-

ing and analysing their financial survey and went on to discuss

the different types of situations encountered by different council

groupings.
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It was judged tc be impractical to attempt tc summarise these
results for this report. In a general conclusion the ACLGA found
that:

(a) 1in real terms local authorities had been maintaining their

rating effort since 1971-72;

(b) over the same period there appears to have been a drift away
from loan funding to a greater dependence on current expend-

iture;

(c) local government has been maintaining its road funding

effort;

(d) the introduction of untied Commonwealth grants and the
subsequent increases were timely and proved important in
cushioning the effects of inflation between 1975 and 1977;

and

(e) based on past performance local government will continue to

place a high priority on roads expenditure.
OTHER ORGANISATIONS

Australian Automobile Association

The AAA stressed thelr position that the Commonwealth Government,
despite massive taxes on motorists, has failed to provide adequate
finance to the States for road construction and maintenance. The
growth of car ownership and road usage, and the role of road
transport led the AAA to conclude that for the foreseeable future
land transport investment must continue to be dominated by road
needs. Attention was drawn to losses being incurred by the nation
due to recent declines (in real terms) in road funding. This has

also added to the backlog of essential construction and maintenance
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works. The AAA further argued that greater rates of road expend-
iture are required to reduce Australian production costs, reduce
accidents and their associated costs, conserve fuel, and reduce

vehicle emissions.
The Inadequacies of Australia's Roads

Evidence was provided by way of overseas example that, despite

our dependence on an extensive road network, Australia is not a
leader in the provision of road transport facilities. Urban
networks are inadequate, especially those catering for inter-
suburban travel. Survey's of road conditions by AAA's constituent
members have shown that much of the major road system is character-
ised by outdated standards. The Hume Highway was gquoted as one

example.
Road Funding in Australia

The AAA drew attention to its deep concern at historical trends
in road financing. Constraints operating on local government and
State Government financial sources were outlined. In regard to
the Commonwealth the AAA argued that although the hypothecation
of fuel taxes to road grants ceased in 1959 nevertheless there
remained a strong historical link between the two. Attention was
drawn to the serious drift in road funding at the Commonwealth
level compared to fuel tax revenues; a situation which would

only be acceptable if road funding was adequate.

A case showing that road funding is inadequate was then developed.
This case was based on past work of the Commonwealth Bureau of
Roads whose reports recommended road expenditure programs far
greater than those financed. Whilst accepting the need for the
Commonwealth Government's policy on public expenditure restraint
the AAA argued this policy was inappropriate in the case of roads
given the benefits from road improvements. It was further argued
that increased roads expenditure would favourably influence '

inflation by reducing overall transport costs.
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Australian Road Federation

In their reply the ARF provided comments on transport spending
trends within the public sector (particularly road expenditure
trends), road user taxing, unemplovment arterial road development,
national road development, and road maintenance. They concluded
that additional Commonwealth road funding of $100 million per
annum (and as a supplementary grant in 1978-79) was needed in

order to reduce the roads needs backlog.

Public Sector Transport Spending

While acknowledging the need for public financial restraint the
ARF argued that the reduced priority accorded to road funding by
both the Commonwealth and State Governments since 1970 was
inconsistent with road investment needs. The ARF pointed to the
declining proportion of roads funds to total government outlays
and of Gross Domestic Product over recent years, and that such
levels of expenditure are insufficient to reduce the roads

investment backlog of economically warranted works.

Financial Contributions of Road Users

The ARF expressed dissatisfaction over the amount of Commonwealth
road grants in comparison to fuel tax revenues (expressed as
proportion of automotive fuel tax, road grants in 1978-79 were
estimated at 36 per cent) and stated that such a "share" should

only exist if Australia's road needs were being adequately met.

Unemployment

In support of additional road funding the ARF referred to the
labour intensiveness of the roads construction industry. They
argued that significant reductions in uremployment would result
if real roads expenditures were to be increased and that there
would be beneficial flow-on effects within industries supplyirg

the roads industry.



Urban and Rural Arterial Road Funding

It was pointed out that there are significant advantages from
improving arterial roads and that these benefits should not be
overlooked because of vocal oppositions from anti-freeway or
resident action groups. The submission went on to argue that
suggestions that under-investment-caused congestion would turn
people back to public transport have been proved historically
wrong. Such under-investment ignores both the predominant part
played by urban arterials in the movement of goods and people,
and resulting increases in fuel consumption, congestion pollution
and through traffic in central business district areas if needed

works are not carried out.
National Roads

While agreeing with the national road funding cbncept the ARF
argue that insufficient funds are being provided in relation to
need. It is claimed that the benefits from national roads for
defence purposes and tourism development have also received

insufficient emphasis.
Road Maintenance Funding
Roads maintenance expenditure must be maintained and such expend-

itures are cheap insurance for the maintenance of the road capital

stock.

Australian Road Transport Federation

The ARTF response was in the form of a letter which outlined the
adverse operating conditions currently faced by private bus"
operators resulting in their inability to replace buses optimally

with a resultant ageing bus fleet,
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The ARTF sought Commonwealth assistance by means of:

. direct grants towards the cost of new vehicles;

. special depreciation allowances;

. long term, low interest loans;

. remission of fuel tax;

. relief from sales tax on equipment, parts and maintenance; and

. reduced tariffs on new bus chassis.

It was pointed out by the ARTF that the private bus industry is
responsible for 46 per cent of bus passenger transport in Australia
and that public bus acquisitions are currently assisted by the
Commonwealth whereas there is no such assistance available for

private operators.

National Roads and Motorists Association of New South Wales
(N.R.M,A.) and the Brisbane City Council

Papers were received from the National Roads and Motorists
Association of NSW (NRMA) and the Brisbane City Council. Both

are included in Annex 6. Although the views of each organisation
were considered in the preparation of this report summaries are
not included. It was felt that the major thrust of their comments
were reflected in the Australian Automobile Association's and
Australian Council of Local Government Association's comments.

The Brisbane City Council paper is of further interest for its

discussion of Brisbane bus operations.
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CHAPTER 9 - CONCLUSION .

INTRODUCTION

This report represents the fourth major study of roads in Australia.
Earlier reports were produced by the Commonwealth Bureau of Roads
in 1969, 1973 and 1975. In 1977 the Commonwealth Bureau of Roads
and the Bureau of Transport Economics were amalgamated and in
September 1978 the new Bureau was requested by the Minister for
Transport to prepare this report. The report draws largely on
investigatory and analytical work undertaken by the CBR together

with more recent analyses carried out within the BTE.
RECENT TRENDS
Road Use

Chapters 2 and 3 of ths report examined recent trends in .roads

usage and the condition of the roads network. It was found that:
. between 1964 and 1977:

- vehicle numbers had increased at an average rate of 5.0 per

cent per annum;

- total vehicles per 1000 persons had grown at 3.2 per cent

per annum;

~ total vehicle-kilometres of travel had grown at an average

rate of 6.7 per cent per annum; and

. between 1962 and 1976 the average annual rate of increase in
road use was 7.5 per cent in terms of passenger-kilometres and

6.2 per cent in terms of tonne-kilometres.

Between 1969 and 1977 a marked and continuous decrease in the
number of persons injured and killed per kilometre travelled was

observed.
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Future demand for road travel and usage was estimated by project-
ing population, and forecasting per capita vehicle ownership and
annual vehicle travel. For the rest of this century population
was predicted to grow at 1 per cent per annum, vehicle numbers at
just over 3 per cent per annum and total vehicle-kilometres of

travel at 4.4 per cent per annum.

Road Conditions

Changes in the road network as a result of expenditures on roads
between 1974-75 and 1978-79 (estimated to be $8859 million in
nominal terms or $10259 million in 1978-79 prices) were assessed
for the national highway and rural arterial road systems. In 1977
these systems carried 29 per cent of all road traffic in Australia
and over the period 1974-75 to 1978-79 they attracted about 29 per

cent of roads construction expenditure.

Over the period 1974 to 1979 estimated travel on the national
highways and rural arterial road systems increased from 25 363 to
32 482 million vehicle-kilometres; a rate of growth of 8.6 per

cent per annumn.

Over this same period 960 kilometres of the declared national
highways system was sealed and a further 150 kilometres was
upgraded to dual-garriageway standard, By 1977, 2990 kilometres

of the 16 275 kilometre system remained to be sealed.

Although, overall, the proportion of the naticnal highways system
which was deficient in terms of the declared engineering design
standards only fell from 94 per cent to 90 per cent, this is more
a reflection of staging of construction towards the ultimate
standards (and the ultimate standards themselves) rather than

an accurate indication of the rate of progress in upgrading the

quality of the road system.

From 1974 to 1977, 884 kilometres of the rural arterial system was

sealed, and as at 1977, some 75 per cent cof the combined national
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highway and rural arterial system of 111 793 kilometres had been
sealed. Across States this proportion varied from 68 per cent in
the case of New South Wales to 97 per cent in Victoria.

There was little change in deficiencies in terms of engineering
standards, on the rural arterial system, over the three year
period. However, this concealed considerable variation across
States with the proportion of rural arterial road deficiencies
increasing in New South Wales and South Australia and falling in

Victoria, Queensland, Western Australia and Tasmania.

Although it is not possible to estimate changes in conditions on
the urban arterial system from the available data, travel on these
roads increased by about 8.4 per cent per annum over the three
year period from 1974 to 1977. By 1977 such travel amounted to

52 595 million vehicle-kilometres per year or about 62 per cent of
all travel on arterial roads and 48 per cent on all road travel in
Australia. Urban arterial roads accounted for just over 20 per
cent of total road construction expenditure in the period 1974-75
to 1978-79.

Because of data limitations, no assessment was possible of the
effects of expenditure on the local road categories. However, it
may be noted that, although rural and urban local roads carry only
23 per cent of - total traffic, these categories accounted for about

47 per cent of total construction expenditure.

Expenditure on Roads

Total estimated expenditure on the Australian road system from all
sources increased from $1363 million in 1974-75 to $2139 million
in 1978-79, an average rate of 11.9 per cent per annum. Growth in
expenditure in real terms was considerably lower at 2.7 per cent
per annum {(as compared to a virtually constant level of real

expenditure for the preceding five years).
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Within this overall real rate of growth, the allocation of resources
to the national highway and rural arterial road systems increased

at rates of 7.8 and 6,9 per cent per annum respectively, or about
three times the average, whereas expenditure on local roads
increased at slightly less than the average rate. The level of
resources devoted to the urban arterial rcad system actually fell

in the first two years of the period, recovering somewhat in the
last three, but still only reaching a level some 15 per cent below
the level of 1974-75.

Maintenance expenditure in real terms increased at a rate of 3.4

per cent per annum, some 26 per cent above the average rate.

Thus allocative trends within the roads sector have tended to
direct resources to national highways and rural arterial roads as
against urban arterial roads and both categories of local roads,

These trends are shown in Figures 6.1 to 6.5,

From 1974-75 to 1978-~79 there was a considerable shift in the
relative contributions of the three levels of government to
expenditure on roads. Over this period Commonwealth Government
contributions fell in real terms by about 6 per cent, This was
offset by an increase in State sourced road funding of 39 per
cent in real terms. Local government sourced expenditure in

real terms increased by 7.3 per cent which is nevertheless lower
than the overall increase in expenditure for the sector of 12 per

cent.

The effect of the reduction in real expenditure by the Commonwealth
was concentrated on the urban arterial road systems and to a

lesser extent rural local roads. A high growth rate of Commonwealth
funding of national highways and urban local roads was maintained.
State Governments reacted to offset this pattern, achieving very
high rates of growth in funding rural and urban arterial and rural
local roads and slackening their effort somewhat in the case of

urban local roads.
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In summary, the last five years have seen an accelerated State
funding of road expenditures which has offset the decreasing
Commonwealth allocation.: This has been associated with a fairly
rapid growth of expenditure. on national highways and rural arterial
roads and a little below average growth in the local road cate-
gories. However, real expenditure on the urban arterial systems

failed to reach levels ruling in 1974-75.

In comparing the levels of resources allocated to, and within, the
roads sector over the last five years with the warranted and
recommended programs for the 'same period, it appears that, in real
terms, realised total expenditure was some 15 per cent less than
the amount assessed as warranted but 4 per cent greater than the

recommended program.

Total construction expenditure, in real terms, fell short of that
assessed as warranted by 28 per cent. The shortfall ranged

from 4 per cent in the case of rural local roads to 66 per cent
for urban arterial roads. Expenditure on urban local roads
exceeded the warranted figure by 139 per cent. Maintenance
expenditure, in real terms, exceeded the CBR estimate by 51 per
cent. A similar pattern emerges in comparison with the recom-
mended program, although in this case the realised level of total
construction expenditure was only 5 per cent below the recommended

level and expenditure on both local road categories exceeded it.

The general result of this analysis is to indicate that the actual
allocation of resources to roads was somewhat greater than that
recommended by the CBR and not greatly less than the warranted
program. However, these resources were allocated significantly
more to maintenance expenditure than foreseen by the Bureau.
Within the construction program more resources were allocated to
local roads than the CBR analysis suggested was economically
warranted. These results are set out graphically in Figure 9.1,
together with the warranted program developed in Chapter 5.
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Across the States and Territories, real expenditure in New South
Wales, Western Australia, Tasmania and the A.C.T. exceeded the
recommended program by 10 per cent, 9 per cent, 12 per cent and

168 per cent, respectively. Expenditure in Victoria and Queensland
was almost exactly the recommended level while expenditure in

South Australia fell short by 8 per cent..

The main sources of these variations were high levels of expend-
iture on local roads in New South Wales and Victoria; on national
highways and urban local roads in South Australia; on rural
arterial and local roads in Westerﬁ Australia and on rural local
roads in Tasmania. Rates of expenditure were considerably lower
than warranted on rural arterial roads in Victoria and on rural

local roads in Queensland and South Australia.

The fact that the warranted program as assessed was not achieved
has implications for the efficient distribution of resources
within the road sector between States and categories. An analysis
based on redistribution of warrants constrained by the total levels
of construction expenditure actually achieved for the national
highways, arterial and rural local road categories suggested an
over—-allocation of resources to all States except Queensland.

This effect was most pronounced in the case of Tasmania. Across
categories, the analysis indicated that, given a constrained

total budget and setting aside constraints on substitutability
between categories (and sources of funds), too great a level of
resources, in terms of pure economic efficiency, has been directed
to rural local roads at the expense of national highways and rural

and urban arterial roads.

In summary, the analyses of trends in expenditure on roads from
1974-75 to 1978-79 indicated that total road expenditure had grown
in real terms despite a continuing decline in the real level of
Commonwealth funding. Although the total level of resources
allocated to roads exceeded the recommended program assessed by
the CBR in 1973, this mainly resulted from higher than projected

expenditure on maintenance. Real expenditure on national highways
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and rural arterial roads increased considerably, but there was
evidence that, in terms of economic efficiency, insufficient
resources were allocated to these categories and urban arterial
roads in comparison to local roads,and to Queensland as a whole

in comparison to the other States.
ROAD EXPENDITURE 1979-80 TO 1982-83

Engineering Needs and Warranted Expenditure

Total road expenditure needs to meet engineering standards (ex-
cluding planning and research and general administration) for the
period 1977-78 to 1983-84 were assessed (in 1978-79 prices) at

$27 995 million for construction and $5183 million for maintenance;
a total of $33 178 million.

This represents an increase of some 9.5 per cent on the 1975
estimate for engineering needs covering the period 1974-75 to
1980-81.

Economically warranted road expenditure over the period 1977-78 to
1983~-84 was estimated at $17 775 million (excluding general adminis-
tration and planning and research; 1978-79 prices). This represents
"an increase of 18 per cent over the seven year warranted program

for the period 1974-75 to 1980-81 as reported by the CBR in 1975.

A total level of expenditure on roads of $11 288 million (1978-79
prices) was estimated to be economically warranted over the four
year period 1979-80 to 1982-83, an incresase of 35 per cent over
the estimated actual expenditure of $8338 million (1978-79 prices)
achieved during the previous four year period. Attainment of such
a program would require a 16.1 per cent per annum growth in roads

expenditure in real terms over the four year period.

Table 9.1 sets out the results of the evaluations referred to

above by category.
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TABLE 9.1 - COMPARISON OF ENGINEERING NEEDS AND WARRANTED PROGRAMS
($ MILLION, 1978-~79 PRICES)

Category of Engineering Needs Warranted program Estimated
expenditure 1977-78/1983-84 expenditure four
1977-78/1983-84 1979-80/1982~83 vyears
1975-76/1978-79

Construction

National highways 2 036 1 704 980 789
Rural arterial roads" 7 259 4 127 2 446 883
Rural local roads 10 518 1882 1 o001 1 296
Urban arterial roads © 5 473 3 376 2 010 1 102
Urban local roads 1 936 1 015 304 1 297
MITERS 773 488 318 86
Maintenance 5 183 5 183 3 214 2 828
TOTAL 33 1783 17 775(3) 10 273 (3 g 281 (P)

(a) Excludes planning and research and general administration.
(b) Includes general administration, excludes planning and research. Exclusion of general
administration would reduce the total by some $650 million.




1979~80 to 1982-83: Alternative Roads Programs

The effects that various total road expenditure budgets would have
on economically warranted expenditure at the category and State
level, and the effects such variations would have on road user
benefits (and costs) were examined in Chapter 7. The effect of
the program size variations on industries supplying the roads
industry were also examined. Five alternative programs, ranging
from 100 per cent to 80 per cent of the warranted program, were
considered. Table 9.2 sets out these alternatives together with
the projections made from past levels of expenditure and the

program developed by the capital-output ratio method.

From Table 9.2 it can be seen that the capital-output ratio estimate
of 1979-80 to 1982-83 road expenditure needs results in a program
totalling 94.3 per cent of the warranted program for the pericd.

The projections of recent total funding levels and of constant
price trends produce four year total expenditures of 85.7 per cent

and 8l1.3 per cent of the warranted program, respectively.

The assessment of the economically efficient allocation of the
five alternative levels of expenditure was limited to the four

road categories for which the requisite data were available.

The general effect of reducing the total expenditure available to
the roads program was to increase the proportionate warrant for
national highways and rural arterial roads at the expense of rural
local roads. The proportionate share of urban arterial roads
remained approximately constant. These relationships are shown in

Figure 7.1.

Thus, in terms of economic efficiency, the analysis showed that
reduction of the total roads budget below the warranted program
tends to increase the warrant of arterial roads at the expense of
the rural local road category. However, it is important to bear

in mind that there may be other important considerations in
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TABLE 9.2 ~ ALTERNATIVE FUTURE ROAD PROGRAMS

($ MILLION, 1978-79 PRICES)

(a)

Program Average 1979-80 1980-81 1981-82 1982~-83 Total
annual :
growth
rate
.
100 per cent of warranted 16.1 2 225 2 583 2 998 3 482 .11 288
795 per cent of warranted 12.6 2 225 2 505 2 821 3 177 10 728
90 per cent of warranted 8.9 2 225 2 423 2 638 2 873 10 159
85 per cent of warranted 5.0 2 225 2 337 2 453 2 576 9 591
80 per cent of warranted 1.0 2 225 2 247 2 270 2 203 9 035
Capital-output program 11.6 2 125 2 722 2 841 2 952 10 640
Financial projection 5.7 2 225 348 2 480 2 624 9 677
Constant price projection 2.8 2 200 262 325 2 391 9 178

(a) Including maintenahce, planning and research and general administration. -




addition to economic efficiency, relating to decisions to invest
in access or local roads. Thus, it may be desirable to analyse
both urban and rural local road categories separately from arterial

roads.

This conclusion is reinforced by the analyses carried out in
Chapters 5 and 6 in respect of the development of the 1979-80 to
1982~83 warranted program and the comparison of recent expenditure
to the 1974-75 to 1978-79 warranted program. These showed that
expenditure in the two local roads categories often exceeds the
economically warranted level., It is clear that, within the road
sector, and given the current pattern of resource allocation,
direction of rescurces to the arterial categories would appear to

provide the highest economic return to the community as a whole.

For this reason the effects of constraining the arterial roads
budget were examined. The results demonstrated fairly clearly
that the relative warrants of arterial road categories are not
particularly sensitive to the total level of expenditure available

on these roads.

The effect of reducing the warranted program on costs and benefits

is shown in Table 9.3.

Inter-sectoral Economic Impact

By combining the results of two modelling procedures — one relating
to industry output forecasts in the medium term and the second an
input-output matrix, the effects of alternative road budgets for
the four year period 1979-80 to 1982-83 on selected key industries
and the labour force were estimated. The results are reported in

Chapter 7 and Annex 4 and summarised in Table 9.4.
The greatest effect of changes in the rocad budget was on the

quarry materials industry since some 50 per cent of this industry's

output is absorbed by the road construction industry. Similar
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TABLE 9.3 ~ COSTS AND BENEFITS OF ALTERNATIVE ROAD CONSTRUCTION

BUDGETS ‘®) 1979-80 TO 1982-83
($ MILLION, 1978~79 PRICES)

Item Proportion of warranted program
100% 95% 90% 95% 80%

Construction expenditure(b) 5 285 4 906 4 518 4 133 3 748
% change - -7.2 -7.9 -8.5 -9.3
Total benefits(b) 16 695 16 229 15 695 15 114 14 461
% change - -2.8 -3.3 -3.7 -4.3
Average BCR'C) 3.16 3.31 3.47 3.66 3.86
% change - 4.8 4.8 5.5 5.5
Incremental BCR(Y - 1.23  1.38  1.51  1.70
(a) Excludes expenditure on construction for urban local roads

and MITERS: excludes maintenance, planning and research

and general administration.
(b) Discounted to 1979-80 value using a 10 per cent discount rate.
{c) Total benefits divided by total construction costs; BCR =

benefit~cost ratio.
(d) The difference in benefits between program levels divided by

the difference in construction costs between program levels.
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percentages for the other industries are petroleum (Australia
0il) industry 5 to 7 per cent, imported oil industry 11 to 14 per
cent, ready-mixed concrete industry 9 to 13 per cent and concrete

products industry 11 to 17 per cent.

Forty-two per cent of direct inputs to the roads construction
industry are in the form of direct labour with a further 20 per
cent in the form of indirect labour. On the basis of trends
observed between 1954 and 1972, which may overstate future product-
ivity gains, an annual real increase in total roads expenditure of
from 2.3 to 2.8 per cent per annum would be associated with a
constant labour force over the periocd of analysis. Put another
way, and as a descriptive statement only, this means that a
program of approximately 82 per cent of the warranted program

would result in a constant road industry labour force.
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TABLE 9.4 - ROAD CONSTRUCTION INDUSTRY REQUIREMENTS(a): BY SUPPLYING INDUSTRY (PROPCRTION OF TOTAL INDUSTRY OUTPUT: $%)

Year Supplying Industry
Quarry Materials Petroleum Products Petroleum Products Ready Mixed  Concrete
(Australian oil) (Imported oil) Concrete Products
Warranted Program Level 80% 100% 80% 100% 80% 100% 80% 100% 80% 100%
1379-80 50.7 50.7 5.2 5.2 10.7 10.7 8.9 8.9 12.1 12.1
1980-81 : 49.8 53.5 5.0 5.8 10.8 11.8- ‘8.5 9.8 11.7 13.4
1981-82 49.6 57.1 4.9 6.4 10.8 13.0 8.5 11.5 11.6 15.3
1982-83 49.0 60.3 4.8 7.2 11.0 14.4 8.4 13.1 11.4 17.2

(a) Direct and indirect requirements.
Source: BTE Estimates.
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ANNEX 1

NATIONAL HIGHWAYS SYSTEM INVENTORY ANALYSIS

INTRODUCTION

The declared national highways system has been assessed in terms
of conditions, as at June 1977, relative to national highway
design standards. The 1977 Update Survey has been used for this
assessment. The national highways system was considered to be
deficient on those sections not to standard in seal or gravel
width, structural condition, surface type and travel speed

capability.

The deficiency analysis provides a guide as to the current state
of the national highways system when compared with the design
standards for this system. The analysis does not, by itself,
indicate sections which are deficient to the extent that road
works are either warranted or necessary to provide safe and
efficient road conditions. For example, the final section of the
Eyre Highway was recently sealed to a width of 6.8 metres.
Although a width of seal for this section of 7.4 metres is
specified in the design standards, this section of road is not in
‘need of reconstruction, nor it is likely to be over the period
1977-84. That is, although considerate work has been undertaken
to improve the standard of this segment of the national highways
network, the segment remains deficient with respect to the design
standards. This applies to other segments where expenditures have-

been recently made.

The minimum seal or gravel width required by the design standards
is 7.4 metres per carriageway except for the segments Woomera
(Pimba) to Alice Springs and Derby Turn-off to Wyndham Turn-off
(Victoria Highway Junction) where reduced widths of 6.7 metres
and 6.2 metres respectively are allowable. A single two-lane
carriageway is specified for all but the Syaney-Melbourne link,

the Canberra connections and for the link segments Sydney to
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Scone, Warwick to Brisbane, Melbourne to Ballarat, Murray Bridge
to Adelaide, Adelaide to Two Wells, Northam to Perth, Brisbane to
Toowoomba, Adelaide River to Darwin, Perth to Muchea, Brisbane to
Gympie and Latrobe to Burnie. For these a dual carriageway,

with each carriageway of two lanes, is the required standard.

The structural condition of the roadway is considered satisfactory
if the structure is sound until at least the end of the assessment
period, that is, until June 1984. A surface type of bituminous
seal or better and a safe travel speed capability of the legal

maximum speed (100 kph) is required.

For the purposes of assessment and reporting, the national highways
system has been broken into ten links. These links have been
further divided into segments. The following link reports consist
of Descriptive, Quantitative and Deficiency Analysis Tables

together with brief written reports. These reports summarise the
data in the tables in terms of segment traffic volumes (in Average
Annual Daily Traffic (AADT) flows), deficiencies in width, structure
and surface type and overall deficiencies relative to June 1977
conditions and indicate areas where major reconstruction has been

undertaken between June 1974 and June 1977.
LINK REPORTS

Sydney-Melbourne Link

The Hume Highway is the declared national highway connecting
Sydney and Melbourne. It is planned to construct the Hume
Highway to the declared national highway standard of a four-lane

divided carriageway.

(a) Sydney to Mittagong:
This section of road is subjected to high rural traffic volumes

(1)

which are in excess of 4000 vehicles per day (vpd) over the

(1) Vehicles per day statistics throughput relate to average
annual daily traffic (AADT) volumes.
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entire length with 18 per cent of the length carrying over 15 000
vpd. The existing highway is now dual carriageway and to width
standard for 32 per cent of the length. The remainder is single
carriageway. Three kilometres of the divided highway are assessed

as being structurally deficient,

Significant new work has been completed on the South Western
Freeway since 1974 which has resulted in a distance saving of three
kilometres. This construction work has decreased the percentage

of deficient roadway on this segment from 96 per cent in 1974 to

75 per cent.

(b) Mittagong to Federal Highway Junction:

Traffic volumes in excess of 4000 vpd occur over the entire
length of this segment. The highway 1is currently divided and to
width standard over 20 per cent of the segment, however almost
all of this divided carriageway has been assessed as being

structurally deficient.

No major construction work has been undertaken on this segment

since the 1974 survey. The segment is deficient principally

because the roadway is mostly single carriageway. There has been

a large increase in the length of road which has become structurally
"deficient over the last three years. The segment is still 99 per

cent deficient.

(¢) Federal Highway Junction to Barton Highway Junction:
On 52 per cent of this section traffic is in excess of 4000 vpd.

The road is totally deficient since it is only a single carriageway.

Some reconstruction has occurred on this segment which has
reduced structural deficiency from 90 per cent in 1974 to 66 per
cent. The work was not a duplication project and thus the segment

remains totally deficient overall.
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(d) Barton Highway Junction to Sturt Highway Junction:
Traffic is in excess of 4000 vpd over 76 per cent of the length
of this segment. Only 9 per cent of the segment is divided and

to width standard with the remainder being single carriageway.

Although a minor duplication project has been completed since

1974, the original carriageway, which constitutes one side of the
current divided highway sections, has been assessed as being
structurally deficient. Thus the segment is 100 per cent deficient

which is an increase from 98 per cent in 1974.

(e) Sturt Highway Junction to Albury:

Traffic on this segment is generally in the range 2201-4000 vpd.
This is the most lighly trafficked segment on the link. The
highway is divided and to width standard over 14 per cent of the
length, however again the majority of this divided section is

structurally ‘deficient.

On this segment there has been some major duplication work
carried out since 1974, However this work has not. reduced the
overall deficiency by as much as might be expected because of
structural deficiency occurring on the divided highway which
existed in 1974. There has been a small achievement in reducing
overall deficiency on this segment from 100 per cent to 97 per

cent.

(f) Albury to Wangaratta:

This section of road is trafficked by more than 4000 vpd over its
entire length with in excess of 15 000 vpd on 5 per cent of its:
length. Only 3 per cent is divided and to width standard with

the remainder being single carriageway of poor structural standard.
There has been a minor duplication project on this segment which

has reduced the overall deficiency slightly from 99 per cent to
97 per cent.
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(g) Wangaratta to Benalla:
Traffic is in excess of 4000 vpd over the entire length with 4
per cent carrying more than 15 000 vpd. The single carriageway

is totally width deficient and of poor structural condition.

No significant new work has been undertaken on this segment since
1974, As in 1974, this segment is totally deficient.

(h) Benalla to Euroca and Euroca to Seymour:
This section of road is trafficked by more than 4000 vpd over the
whole length. The single carriageway is totally width deficient

and of poor structural condition.

No significant new work has been undertaken on this section since

1974, and this section remains totally deficient.

(1) Seymour to Broadford:

On this segment traffic is in excess of 15 000 vpd on 10 per cent
of its length and is over 4000 vpd on the remainder. The highway
has been duplicated to width standard for 89 per cent of its
length. However 72 per cent of the segment is structurally

deficient as was the case in 1974.

" No significant work has been undertaken on this segment in the
past three years. The segment is 83 per cent deficient overall

which is almost totally due to structural deficiency.

(j) Broadford to Melbourne:

Traffic is in excess of 15 000 vpd on 3 per cent of the length of
this segment with over 4000 vpd on the remainder. The whole
length is divided and to width standard, however since 1974
structural deficiency has increased from 22 per cent to 61 per
cent indicating that a large portion of the divided highway has
at least one carriageway which is o0ld in terms of structural

condition.
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SATIONAL HIGHNWAYS INVENTORY SUMMARY

DESCRIPTIVE)
1977
- (percant;\ges)
SYDNEY-MELBOURNE LINK
Surface Type General Terrain Land Use No. of Structures
Segment Le(_ng;h i BL B1. i Rail
K. tumen tumen ’
Natural Foqed Gravel Seal Concrete Concrete Flat Undulating Hilly Mountainous Town Rural Bridge Culvert Other Crossing
Hume Bighway
201A Sydney- 85 100 62 38 12 88 24 10 1
Mittagong B
2018 Mittagong- B - . R
Federal Highway 100 To62 37 1 3 76 21 15 85 k1 21 1
202A Pederal Hwy.— .
Barton Highway 68 - 74 26 70 30 2 98 13 10
203A Barton Hwy.- 143 . 82 18 10 27 63 9 91 33 16 4
Sturt Highway )
204A Sturt Hwy.- 148 ¢ 90 10 11 67 22 7 93 39 45 1-
Albury - . .
302D Albury- 71 98 . 2 80 20 7 93 19 6 2
Wangaratta . '
302C Wangaratta~ - 40 . 96 "4 84 16 16 84 13 2 1
Benalla - .
3028 Benalla-Euroa 42 - ‘100 100 -7 93 17 5
302A Euroa-Seymour 55 . 100 56 44 9 ‘sl L1 4 1
301B Seymour— 18 ) 100 ° 100 100 .13 1
Broadford
301A Broadford- -1 68 a2 38 62 100 7 1
Melbourne - )
TOTAL . 826 ’ 86 14 -* 26 50 24 8 92 220 120 12

® Less than 1X.



NATIONAL HIGIIWAYS INVENTORY SUMMARY

ve

(QUANTITATIVE)
1977
(percentages)
SYDNEY-MELBOURNE LINK .
' Annual Average Daily Traffic Divided Road Undivided Road
Seal/Gravel
dth
Width Formation Width Seal or Gravel Wi
g 8 & & B E E E E B & @
Segment Length $ 88288 s ¥ s 9 a 9 8 & 58 5 4 &
(Kilometres) o2 9 2 R . < 5 S N8 ¢ R G g
' ' i ! 1 [ [ s ' ' t t 1 e i 1 1 ' 1o
7\' n g B E g B A E e & #8 =&
38 8¢% 8 © S B B o & 5 4 &
5§ 8 4o S g A
Hume Highway
201A Sydney-Mittagong 85 82 18 28 14 14 22 22 27 4 33 8
201B Mittagong-Federal Hwy. 100 100 37 2 3 19 39 2 2 43 14
202A Federal Hwy.-Barton Hwy. 68 48 52 21 62 5 12 21 12 55 12
203A Barton Hwy.~-Sturt Highway 143 - 24 76 5 1 30 33 10 21 24 8 50 13
204A Sturt Hwy.-Albany 148 91 7 2 7 3 8 26 21 35 5 5 73 7
302D Albury-Wangaratta 71 95 5 2 5 2 89 2 91 2
302C Wangaratta-Benalla 40 96 4 4 88 8 92 4
302B Benalla-Euroca 42 100 77 19 4 96 4
3024 Eurca-Seymour 55 100 . 3 3 9% 91 6
301B Seymour-Broadford 18 90 10 82 : 18 18
301A Broadford-Melbourne 56 97 3 100
TOTAL 826 25 72 3 12 8 ~* 10 26 25 19 o 4 s8 8

* Less than 1%,
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SYDNEY-MELBOURNE LINK

NATIONAL HIGHWAYS DEFICTENCY ANALYSIS

(according to Netiomal Highway Design Standards)

1974 1977
- Percentage
Length Length Overall Percentage Length Length Overall Percentage N
Segment {Z;a]t;h Structurally Width Length of Total E:.;ath Structurally Width Length of Total ggzziie::
(Kﬁ) Deficient Deficient Deficient Length (K‘E‘l) Deficient Deficient Deficient Length 4
(Km) (Km) (Km) Deficient (Km) (Rm) “(Km) Deficient:
H;me Highway
201A Sydney-Mittagong 88 23 80 85 96 85 20 58 61 75 21
201B Mittagong-Federal 100 35 80 99 99 100 50 80 99 99
Highway . )
202A Federal Hwy.-Barton 68 61 68 68 100 68 45 68 68 100
Righway . . .
“203A Bartom Highway- 143 90 137 140 98 143 102 135 143 100 2
Sturt Highway - )
204A Sturt Highway— 148 94 137 148 100 148 88 . 127 143 97 3
Albury
302D Albury-\rlangarati;a 71 58 70 70 99 71 58 69 69 97 2
302C Wangeratta-Benalla 40 33 40 40 100 40 34 40 40 100
3028 Bena‘lla'-Eqroa 42 16 42 42 100 42 16 42 42 100
'302A Euroa-Seymour 55 20 55 55 100 55 19 55 55 100
3018 Seymour-Broadford 18 13 2 15 83 18 13 2 15 83
3014 Broadford-Melbourne 60 13 38 41 68 56 - 34 34 61 7
TOTAL 833 456 749 803 962 826 479 676 769 932 3z
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NATIONAL HIGHWAYS INVENTORY éUMM/\RY
® TIVE)

7

(percentages)
CANBERRA CONNECTIONS .
’ Length Surface Type General Terrain Land Use No. of Structures
Segment e Rail
(km) Natural Formed Gravel M;z:;“ Zi:‘:::e Concrete Flat Undulating Nilly Mountainous Town Rural Bridge Culvert Other Crossing
Federal Highway
214A Hume Highway- 68 100 93 7 100 11 20
ACT Border
901A ACT Border— 5 100 33 67 100 2
Canberra :
TOTAL. 73 100 89 11 100 11 22
Barton Highway
2158 Hume Highway- 37 65 . 35 95 5 4 96 10 9
ACT Border
902B ACT Border— 3 100 100 . 100 3
Canberra
TOTAL 40 68 32 96 4 4 96 13 9 i
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CANBERRA CORNECTIONS

NATIONAL HIGHWAYS INVENTORY SUMMARY

{percentages)

(QUANTITATIVE)

Annual Average Daily Traffic

Divided Road

‘Undivided Road

Seal/Gravel s
Width Formation Width Seal or Gravel Width
Segment Length $ 8888 4« £ £ 848 %884 -
egment. (Kilometres) - s &8 g = . < ‘s AR w8 oA &8 w o8 8 N s' &
| T T T B! 1_:_3 [ ' |E IE ; IE |E « ' |E o8
A A & & € A
= I . T N o © N 3 Y N . © N = © 3
5 8 2 R 8 N w8 e N
- - ™~ -~ — -
Federal Highway
2144 Hume Highwey-ACT Border 68 100 2 10 64 7 10 7 22 71 12 17
901A ACT Border-Canberra 5 100 67 33 67 33
TOTAL 73 100 2 9 65 6 12 6 68 11 13 6
Barton Highway
2154 Hume Higireay-ACT 37 100 39 52 9 38 8 4 50
Border
9024 ACT Border-Canberra 3 100 50 50 100
TOTAL 40 92 8 36.48 4 12 35 7 4 54
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CANBERRA CONNECTIONS

' BALLONAL HIGLWAYS DEFIGCTINCY ANALYSIS

/
(according to tational Highway Design Standards)

1974 1977
Percentage
Length . Length Overall Percentage Leagth Length Overall Percentage
Segment ?Zﬁ“th Structurally Width Length of Total ?2iath Structurally Width Length of Total ghz:gieiz
A(Ki) Deficient Deficient Deficient  Length J(Ki) Deficient Deficient Deficient Length shic Y
(Km) (Km) (Km) Deficient . (Km) (Kn) (Km) Deficient
Federal Highway
214A Hume Hwy-ACT Border 68 58 64 68 100 68 63 60 68 100
901A ACT Border-Canberra 5 5 5 100 5 5 5 100
Barton Highway
215A Hume Hwy-ACT Border 37 29 35 37 100 37 23 35 37 100
902A ACT Border-Canberra 3 3 3 100 3 3 3 100
TOTAL 113 87 107 113 100% 113 86 103 113 100%




The Hume Freeway now extends to Broadford and has shortened the

1974 distance by four kilometres.

Canberra Connections

The Federal and Barton Highways link Canberra with the Hume
Highway (the Sydney-Melbourne link). The Canberra connections
are planned to be upgraded to four-lane divided carriageways of

full national highway standard.

(a) Federal Highway from Hume Highway to Canberra: )

The Federal Highway carries traffic volumes in the range 4001-15 000
vpd. Only 11 per cent of the highway is of sufficient width,

being mostly single carriageway, and 80 per cent is structurally

deficient.

Since 1974, four kilometres of road has been upgraded to full
standard; however, there has been an increase of five kilomeﬁres
in the length of structurally deficient road over the same period
and the highway is still 100 per cent deficient. This would
indicate that the original carriageway of new duplicated section

is structurally deficient.

(b) Barton Highway from Hume Highway to Canberra:

The Barton Highway carries traffic volumes in the range 2201-4000
vod over 90 per cent of its length with traffic being in excess
of 4000 vpd on the remainder. Only five per cent of the highway
is of sufficient width being mostly a single.carriageway facility.
Over 50 per cent of the highway is structurally deficient.

Reconstruction of pavement has been undertaken on six kilometres
of highway since 1974 but this work was not to full standard. The

Barton Highway is still 100 per cent deficient.

Sydney-Brisbane Link

A number of highways join together to provide the declared national
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highway connecting Sydney and Brisbane. From Sydney to Newcastle
the declared route follows the Newcastle Expressway which merges
with the Pacific Highway at Ourimbah. From Newcastle to Warwick
the route follows the New England Highway and then the Cunningham
Highway from Warwick to Ipswich. The recently commenced Southern

Ipswich Bypass has not been included in the inventory.

Two national highway standards apply to this link. Between
Sydney and Scone and between Warwick and Ipswich, the declared
National Highway standard is for a four-lane divided highway.
The remainder of the link is required to be a 7.4 metre wide

single carriageway.

(a) Sydney to Ourimbah:

Traffic on this segment is in excess of 4000 vpd on the entire
length and on 45 per cent is in excess of 15 000 vpd. The
highway 1is divided and to width standard over 47 per cent of the

segment and the entire length is structurally sound.

There has been an extension to the divided highway of five kilo-
metres which has reduced the total length of the segment by two
kilometres since 1974. This construction has reduced the overall

deficiency from 60 per cent to 53 per cent.

(b) Ourimbah to Swansea:

On 66 per cent of this segment traffic is in excess of 15 000 vpd
with the remainder carrying in excess of 4000 vpd. The segment
is totally width deficient with most of the road being single

carriageway only. The pavement is mostly structurally sound.

There has been no significant new work on this segment. The

segment remains 100 per cent deficient.
(c) Hexham to Singleton:

On the entire length of this segment traffic is in excess of 4000

vpd and 18 per cent of the length carries gfeater than 15 000
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vpd. Only 12 per cent of the highway is to width standard with
the remainder being mostly single carriegway. One third of the

segment is structurally deficient.

Since 1974 there has been some minor duplication projects covering
two kilometres which have reduced overall deficiency by 3 per cent

to 88 per cent.

{(d) Singleton to Scone:

Traffic on this segment falls within the range, 4001-15 000 vpd.
The highway is totally width deficient. It is single carriageway
except for 12 kilometres which is divided but substandard in

width. Some 25 per cent of the segment is structurally deficient.

No significant new work has been undertaken on this segment since

1974. The segment is still 100 per cent deficient.

(e) Scone to Glen Innes:
Traffic on 80 per cent of the segment is less than 4000 vpd. The
single carriageway segment is 63 per cent deficient in width and

25 per cent is structurally deficient.

Major reconstruction has been undertaken on. this segment in the
last three years. This work has reduced width deficiency by fifty-
four kilometres and overall deficiency by 81 kilometres. Thus:
twenty-seven kilometres of road which was deficient in structure
only was reconstructed in this work. The overall deficiency has
been substantially reduced from 89 per cent to 65 per cent during

this period.

(f) Glen Innes to State Border: ]
On 80 per cent of this segment traffic is less than. 2201 vpd.
The single carriageway segment is 90 per cent deficient in width

and over 50 per cent is structurally deficient.

Since 1974 there has been some reconstruction which has reduced

structural deficiency by twelve kilometres and width deficiency by
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AATTONAL UL
(DESCRIPTIVE}
1977

AYS TNVENTORY SUNMARY

(percentages)

SYDNEY-BRISBANE LINK

Surface Type General Terrain Land Use No. of Structures
Length

Segment Fitumen Bitumen Rail

(ka}
Seal Comcrete Concrete Flat Undulating Hilly Mountainous Town Rural Bridge Culvert Other Crossing

Natural Formed Gravel

6vC

Nawcastle Expressway
and Road 26

211A Sydney-Ourimbah 58 100 100 3 97 13

Pacific Highway

212A Ourimbah- 42 8 92 85 15 12 a8 11 8
Swansea
(City of
Newcastle)

New England Highway

236A Hexham— 66 63 37 1% 86 46 34 19 15
Singleton

2374 Singleton-Scone 70 91

2378 Scone—Glen 340 99
Innes

237C Glen Tnnee-Qld. 110 100 92 7 1 4 96 36 1
Bordes

419A Qld. Bovder- 98 100 90 13 9 91 12 9 a
Warwick

Cunninghaw Highway
40BA Warwick-Ipswich 118 99 1 4 85 10 1 3 97 .12 12

g8 12 11 89 31 26
64 33 3 10 90 90 47 6

-a
N

TOTAL © o902 85 15 2 73 24 1 11 89 224 118 6 [
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SYDNEY-BRISBANE LINK

NATIONAL HIGHWAYS INVENTORY SUMMARY

(QUANTITATIVE)
1977

(percentages)

Annual Average Daily Traffic

Divided Road

Undivided Road

Seaz.lig::vel Formation Width Seal or Gravel Width
g g & &8 ®8 ®§ &# g g &8 H
Segnent (Kii‘::?t;: ) =888 8 =z K. DN S B 285482
es S8 5 2 =% & ® S 3 2 § moe e~ g &
- [ T T T SR T R [ T T T S T T T T T TR
? x E 8 & g &8 @A 5 g N
° 33335 3 ° o 8 3 &8 & 4 = 8.2 & 87
Newcastle resgway and
Road 26
211A Sydney-Ourimbah 58 . 55 45 6 43 3 19 29 11 23 17
Pacific Highway
212A Ourimbah-Swansea (City 42 ' 34 66 8 4 4 38 12 34 4 19 19 38 12
of Newcastle)
Nev England Highway
236A Hexham-Singleton 66 88 12 7 7 2 32 20 32 24 47 15
237A Singleton-Scone 70 100 15 2 5 21 34 23 7 30 39 7
237B Scone-Glen Innes 340 38 40 21 1 1 1 30 20 12 36 3 38 17 37 4
237C Glen Innis-Qld. Border 110 81 15 & 7 29 36 15 13 25 31 31 10 3
419A Qld. Border-Warwick 98 87 13 2 39 46 5 8 13 70 13 2
Cunningham Highway
408A Warwick-Ipswich 118 15 75 10 3 67 13 13 4 33 32 29 3
TOTAL 907 - 36 28 29 7 - 37, 1 29 26 15 22 4 25 28 30 6
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NATIONAL HIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards)

SYDNEY-BRISBANE LINK

TOTAL " 904 355 781

1974 1977
Segment Total Length Length Overall Percentage Total Length Length Overall Percentage f:s;ge:tiﬁa
& Length Structurally Width Length of Total Lenzth Structurally Width Length of Total Defiiienc
(Kz) Deficient Deficient Deficient Length (K:x) Deficlent Deficient Deficient Length Y
) (Km) (Km) (Km) Deficient (Km) (Km) (Km) Deficient
" Newcastle Exptessway
211A Sydney-Ouribmah 60 36 36 60 58 31 31 53 -7
Pacific Highway
212A Ourimbah-Swansea 42 5 42 42 100 42 12 42 42 100
New England Highway
236A Hexham-Singleton 66 21 60 60 91 66 23 58 58 88 -3
237A Singleton-Scone 70 16 70 70 100 70 17 70 70 100
237B Scone~Glen Innes 340 77 267 303 89 340 88 213 222 65 ~24
237C Glen Innes-State 110 72 101 106 96 110 60 99 103 94 -2
Border
419A State Border-Warwick 98 61 87 89 91 98 94 86 98 100 +9
Cunningham Highway
408A Warwick-Ipswich 118 103 118 118 100 118 91 118 118 100
824 91% 902 385 717 742 82% - 9%




two kilometres. This has caused an overall reduction in deficiency
of three kilometres. This segment is now 94 per cent deficient

overall compared to 96 per cent in 1974,

(g) State Border to Warwick:-

Traffic on 87 per cent of the segment is less than 2201 vpd.

only 12 per cent of the single carriageway is up to width standard
and almost all the pavement structure is deficient. All of the

carriageway which is not width deficient is structurally deficient.

No significant work has been undertaken on this segment since
1974. However there has been a substantial increase in structural
deficiency which has resulted in an increase in overall deficiency

from 91 per cent to 100 per cent at present.

(h) Warwick to Ipswich:

This segment carries traffic volumes below 4000 vpd over 90 per
cent of its length; some 15 per cent of the total length carries
less than 2201 vpd. The entire length is deficient with regard
to width, including some four kilometres of divided carriageway.

Most of the roadway is structurally deficient.

Some reconstruction has been undertaken. This has reduced by
about eight kilometres the amount of road below standard with
regard to structure but has not reduced width deficiency. This
segment is still 100 per cent deficient overall.

Melbourne~Adelaide Link

Three highways form the declared national highway route connecting
Melbourne and Adelaide. From Melbourne the Western Highway
extends to the State border where it joins the Dukes Highway

which becomes the Princes Highway at Tailem Bend. The Princes
Highway continues on to Adelaiae.

Two national highway design standards apply to this link. Between

Melbourne and Ballarat and between Murray Bridge and Adelaide the
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standard is for a four-lane dual carriageway facility. The
standard for the remainder is a two-lane single carriageway

of 7.4 metre width.

(a) Melbourne to Bacchus Marsh:

On this segment traffic volumes are in the range 4001-15 000 vpd.
Divided highway of standard width extends for 77 per cent of this
segment and the road is structurally sound for 67 per cent of its
length. However, ten kilometres of the divided highway which is

up to width standard is structurally deficient.

No significant new work has been undertaken since 1974 and a
further eight kilometres has become structurally deficient.
Overall deficiency has remained static at 51 per cent of the

segment.

(b) Bacchus Marsh to Ballarat:

This segment carries traffic volumes in the range 4001-15 000
vpd. There is divided highway of standard width for 56 per cent
of the segment., The remainder is single carriageway except for

five kilometres of below standard divided highway.

Since 1974, a minor construction project has reduced the overall
deficient length by two kilometres. Structural deficiency has
occurred on three kilometres of highway in this period. The
segment is 44 per cent deficient overall compared to 48 per cent
in 1974.

(c) Ballarat to Horsham:

Some 67 per cent of the length of this segment carries traffic in
the range, 4001-15 000 vpd with the remainder carrying lower
volumes. The single carriageway is of standard width for only 27
per cent of its length and over 25 per cent is structurally
deficient. Ten kilometres of road which is of adegquate width is

in this structurally deficient section.
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There has been minor reconstruction which has reduced overaill
deficiency by two kilometres. Overall deficiency is now 79 per

cent compared to 80 per cent in 1974.

(d) Horsham to State Border:

This segment carries traffic in the range 2201~4000 over 80 per
cent of its length with the remainder carrying less traffic.

Nearly 83 per cent of this single carriageway road is of sufficient
width and only 18 per cent is structurally deficient. However 16
kilometres of highway which is up to width standard is in this
structurally deficient length.

since 1974, seven kilometres of this road, which was structurally
deficient only, has been reconstructed and thus the overall

deficiency has been reduced from 34 per cent to 29 per cent.

(e) State Border to Bordertown:
On 92 per cent of the length of this segment traffic volumes are
in the range 1101-2200 vpd.

No significant work has been undertaken on this segment since
1974. The segment is still 100 per cent deficient in width and

structure.

(f) Bordertown to. Tintinara:
Traffic on this segment is in the. range 1101-2200 vpd.

No significant work has been undertaken on this segment since
1974. The segment is still 100 per cent deficient in width and

structure. .

(g) Tintinara to Tailem Bend:

On 82 per cent of the length of this segment, traffic volumes are
in the range '1101~2200 vpd. Ninety-nine per cent of this segment
is deficient in both structure and width. The remaining 1 per
cent is deficient in either structure or width and the segment is

100 per cent deficient overall.
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There has been no significant work undertaken on this segment

since 1974.

(h) Tailem Bend to Murray Bridge:

This segment carries traffic in the range 2201-4000 vpd over 88
per cent of its length. Under 8 per cent of this single carriage-
way 1s sufficient in width but most of it is in good structural

condition.

Only minor work has been undertaken on this segment in the last
three years resulting in a reduction of width deficient highway by
one kilometre. Overall deficiency is now 92 per cent compared to

96 per cent in 1974.

(i) Murray Bridge to Crafers:

On this segment, traffic volumes are in the range 4001-15 000 vpd
over 91 per cent of the length. The highway is divided and up to
width standard for 28 per cent of the segment. Nearly 68 per

cent is structurally deficient.

Since 1974 an eight kilometre section of road constructed to full
standard was opened to traffic. This section replaced an old
road and reduced overall deficiency of this segment from 86 per
cent to 74 per cent. A further section of twenty-one kilometres
of freeway was nearing completion in June 1977. When opened in

December 1977, the overall deficiency was reduced to 42 per cent.

(3) Crafers to Adelaide:

This segment carries traffic volumes in excess of 4000 vpd over
its entire length with 50 per cent of the segment carrying more
than 15 000 vpd. The segment is divided for 92 per cent of its
length but only 36 per cent is actually of sufficient width.
None of the segment is structurally deficient. The overall

deficiency has remained at 73 per cent.
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JATIONAL TITGURAVS THVENTORY SIRMIARY

(DESCRIPTIVE)
1977
(p€rcentages)
MELBOURNE-ADELAIDE LINK
Surface Type General Terrain Land Use of Structures
Segment b BT T Rai
T Bit: . N
() Watural Formed Gravel S:‘:in Con‘::zlx:e Concrete Flat TDndulating HRilly Mountainous Town Rural Bridge Culvert Other . .. ng
- Westemn Highway !
304A Melbourne- 35 57 43 68 3z 5 95 L]
Bacchua Marsh
304B Bacchus Marsh~ 52 97 3 13 87 13 87 1 6 2
Ballarat
304C Ballarat- 184 100 47 53 9 91 33 7 3
Horsham
304B Horsham~ 137 100 100 6 94 5 1
State Border
Dukes Highway
502C State Border- 18 100 33 67 100 i
Bordertown
502B Bordertown- 82 1% 84 65 35 10 90 2 1
Tintinara )
502A Tintinara- 98 100 18 82 3 97 1
Tailem Road ) .
Princes Highway
501C Tailem Bend- 26 100 50 50 19 81 1
Murray Bridge
501B Murray Bridge-~ 65 29 71 1 47 60 11 89 15 3 4
Crafers .
501A Crafers- 11 100 39 100 100 1
Adelaide
TOTAL 708 79 21 48 37 15 8 92 77 17 12°




NATIONAL HIGHWAYS TNVENTORY SUMMARY

LST

(QUANTITATIVE)
1977
(percentages)
MELBOURNE-ADELAIDE LINK
Annual Average Daily Traffic Divided Road Undivided Road
-
Seal/Gravel Formation Width Seal or Gravel Width
Width —
Length g 8 8 8 g . ff g. "Ef "Ef ‘% & ‘Ff 'E: g '!i ".? ,E
Segnent (Kilometres) N A - = & mm e g d 4 g moe e o~ ogog
' ' ' 1 ) 1 ﬁ [ 3 0 1 1 ) 1 1M ' 1 [ i 1 s
© o s o P o o § & & £ & % o § B & &
~ o o < [ . . I3 » . . - . -
Western Highway
304A Melbourne-Bacchus Marah 35 100 45 32 23 23
304B Bacchus Marsh-Ballarat 52 100 18 50 29 3 6 9 14 3
304C Ballarat=Horsham 184 35 65 1 87 9 3 69 28 2
304D Horsham-State Border 137 18 82 1 65 33 1 3 11 8s
Dukes Highway
502C State Border-Bordertown 18 92 8 100 100
502B Bordertown-Tintinara 82 100 98 2 100
502A Tintinara-Tailem Bend 98 82 18 2 85 13 98 2
Princes Highway
501C Tailem Bend-Murray 26 88 12 6 88 6 19 69 12
Bridge
501B Murray Bridge-Crafers 65 9 91 28 61 7 4 65 3 4
501A Crafers—Adelaide 11 50 50 25 67 8 8

TOTAL 708 n 29 32 38 4 9 6 69 9 5 29 30 25 2




NATIONAL BIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards)

MELBOURNE-ADELAIDE LINK

86¢

1974 1977
Perceatage
Segment Total Length ) Lc?_ngth Overall Percentage Total “Length L Length Overall Percentage Change ig
Length Structurally Width Length of Total Length Structurally width Length of Total Defictency
(k) Deficient Deficient Deficient Length (km) Déficient Deficient Deficient Length
(Km) (Xm) (Km) Deficient (Km) (Km) (Km) Deficient
Western Highway
304A Melbourne-Bacchus 35 5 8- . 18 51 35 13 a8 18 - 51
" Marsh
304B Bacchus Marsh- 52 - 25 25 48 52 3 23 23 [ -4
Ballarat
304C Ballarat-Horsham 184 53 135 147 80 184 52 135 145 79 -1
304D Horsham-State 137 23 24 47 34 137 23 24 40 29 -5
: Border
Dukes Highway
502C State Border- 18 18 18 18 100 18 18 18 18 100
Bordertown
502B Bordertown-Tintinara 82 a2 82 82 100 82 82 82 82 100
502A Tintinara-Tailem 98 97 97 97 99 98 97 97 98 100 +1
Bend
Princes Highway
501C Tailem Bend~Murray 26 5 24 25 96 26 5 24 24 92 -4
Bridge
501B Murray Bridge- 65 37 56 56 86 65 44 48 48 74 -12
Crafers
501A Crafers-Adelaide 11 8 8 73 11 8 8 73

TOTAL 708 320 477 523 74% 708 337 466 504 71% -3z




Brisbane-Cairns Link

The Bruce Highway is the declared national highway connecting
Brisbane and Cairns. The national highway standards require a
divided highway between Brisbane and Gympie and a single carriage-

way of 7.4 metre width for the remainder of the link.

(a) Brisbane to Nambour:

This segment carries traffic volumes in excess of 4000 vpd over

the entire length with 10 per cent of the length carrying greater
than 15 000 vpd. Only 11 per cent of the highway is divided and

to width standard. The roadway is generally in poor structural
condition. 8ince 1974, six kilometres of divided highway previously

to standard have become structurally deficient.

The divided highway has been extended three kilometres. Structural
condition of the road has deteriorated resulting in an increase
in overall deficiency over the past three years from 92 per cent

to 95 per cent.

(b) Nambour to Gympie:

Over 66 per cent of this segment carries traffic in the range of
2201-4000 vpd with the remainder carrying up to 15 000 vpd.
Almost all the road is single carriageway and therefore

deficient. Some 50 per cent is also structurally deficient.

Reconstruction of the road in the vicinity of Yandina has reduced
the segment length by two kilometres. However the project was not
a duplication and hence the entire segment is still deficient

overall.

(c) Gympie to Gin Gin:

Traffic volumes are below 4000 vpd over 86 per cent of the length
of this segment. Some 88 per cent of this single carriageway
road is deficient in width; over 33 per cent is structurally

deficient.
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Reconstruction of the road between Gunalda and Tiaro has reduced
the segment length by two kilometres and the length of deficient
road by sixteen kilometres, In addition more than thirty kilo-
metres has been reconstructed but not to width standard. The
overall deficiency has been reduced from 94 per cent to 85 per

cent.

(d) Gin Gin to Rockhampton:

On B8 per cent of this segment traffic volumes are below 2200
vpd. This roadway is of sufficient width for only 12 per cent of
the segment and 75 per cent is structurally deficient.

Construction of the highway to full standard has been undertaken
on twenty-three kilometres, however ten kilometres of road pre-
viously up to standard has become structurally deficient. Overall

deficiency has been reduced from 97 per cent to 91 per cent.

(e) Rockhampton to Marlborough:

Traffic is below 2200 vpd over 81 per cent of the segment length.
Some 95 per cent of the roadway is below standard in width whilst
97 per cent is structurally deficient.

Only minor upgrading of the roadway has been undertaken to reduce
overall deficiency by 2 per cent to 98 per cent.

(£f) Marlborough to Sarina:

This is the most lightly trafficked segment on the link carrying
less than 300 vpd over 88 per cent of its length. For this
segment there is an alternative route in better condition. On
this segment 93 per cent of its length is still deficient in
width. The road structure is in poor condition.

Since 1974, forty-two kilometres have been reconstructed, shorten-
ing the route by two kilometres. However, only fifteen kilometres
were constructed to full standard.. This segment is 94 per cent
deficient overall compared to 99 per cent in 1974.
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(g) Sarina to Townsville:

Traffic volumes are less than 4000 vpd over 82 per cent of this
segment. Only 11 per cent of the highway i1s of sufficient width
and the remainder is almost all structurally deficient. In
addition, twenty-two kilometres of the road which is of sufficient

width is structurally deficient.

More than forty kilometres has been reconstructed but only thirteen
kilometres to full standard. This has resulted in a reduction in

overall deficiency from 98 per cent to 95 per cent.

(h) Townsville to Ingham:

This segment carries traffic volumes less than 4000 vpd over 85

per cent of its length. Less than 9 per cent of the single
carriageway is up to width standard. Half the segment is structur-

ally deficient.

Since 1974, forty-two kilometres have been reconstructed but only
eight kilometres were constructed to full standard. This segment

is now 92 per cent deficient compared with 99 per cent in 1974.

(i) Ingham to Innisfail:
The majority of this segment (96 per cent) carries volumes under
4000 vpd. Some 15 per cent of the segment length is sufficiently

wide whilst 33 per cent is structurally sound.

Major reconstruction has occurred on fifty-five kilometres of road
to rectify deficient structure. Only thirteen kilometres of this
was constructed to full standard. Overall deficiency has been

reduced by 8 per cent to 91 per cent.

(j) Innisfail to Cairns:

On this segment, 78 per cent of the length carries volumes less
than 4000 vpd. The roadway 1is of sufficient width for 15 per
cent of its length but most of the segment is in poor structural

condition.
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NATTORAT, WTCPUAVS 1}

NTORY SUHIVRY

{DESCRIPTIVE)
1977
(percentages)
BRISBANE-CAIRNS LINK# .
Length Surface Type . General Terrain Land Use No. of Structures
Segment: (Km) Bitumen Bitusen TRail
Natural Formed Gravel Seal Comerete Concrete Flat Undulating Hilly Mountainous Town Rural Bridge Culvert Other Crossing
T
Bruce Highway B
4024 Brisbane- 98, 84 16 17 83 16 84 18 23 1
Nambour
4028 Nambour-Gympie 66 90 _ 1o 93 7 12 88 21 6
402C Gympie-Gin Gim 204 100 k13 55 9 9 91 50 10 11
402D Gin Gin- 266 99 1 24 76 2 98 44 8 3
Rockhampton
403A Rockhampton— 100 100 6 94 3 97 15 10
Marlborough
420A Marlborough— 214 16 27 56 1 42 58 2 98 17 8 8 4
Sarina
403C Sarina- 422 97 1 2 55 44 1 ) 6 9% 99 19 32
Townaville - - -
406A Townsville- 106 100 77 20 3 5 95 32 7
Ingham ©
4068 Ingham- 151 99 1 68 26 4 2 5 95 49 19 30
Innisfail -
406C Innisfail- 89 100 89 10 1 15 85 27 20 21
Cairns
TOTAL 1716 2 3 92 2 1 43 54 2 e 6 94 372 140 8 103

® With the coast route between Marlborough and

** Less than 1X.

Sarina as the declared National Highway.




NATIONAL HIGHWAYS INVENTORY SUMMARY

£9¢

(QUANTITATIVE)
1977 Z
(percentages)
BRISBANE-CAIRNS LINK* 1‘
Annual Average Daily Traffic Divided Road Undivided Road i
Seal/Gravel Formation Width Seal or Gravel Width
wideh
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Bruce Highway
4024 Brisbane-Nambour 98 90 10 26 8 13 45 8 21 23
4028 Nambour-Gympie 66 64 36 32 29 34 S 3 25 30 40 2 ;
402C Gympie-Gin Gin 204 10 24 52 14 20 13 38 13 15 1 8 19 36 18 18 1
402B Gin Gin-Rockhampton 266 5 83 12 1 15 28 36 6 11 3 31 31 25 12
403A Rockhampton-Marlborough 100 31 50 19 2 l6 50 26 6 6 8 23 535 6,
420A Marlborough—-Sarina 214 41 47 12 4 43 18 27 1 7 29 18 30 7
403C Sarina-Townsville 422 12 29 41 17 1 2 1 40 45 5 6 1 1 40 30 13 13
406A Townaville-Ingham 106 85 15 2 33 39 18 8 2 32 36 20 10
406B Ingham-Innisfail 151 76 20 4 11 46 36 5 10 1 9 40 28 7 14
406C Innisfail-Cairns 89 20 58 20 2 2 3 . 2 9 41 3% 2 2 2 2 16 64 11
TOTAL 1716 5 6 8 33 32 15 1 2 k% -*% 10 26 37 11 12 2 6 25 28 20 15 -w

*  With the coast route between Marlborough and Sarina as the declared National Highway.
*% Less than 1X.

|
|
|
|
!
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NATIONAL HIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards)

BRISBANE-CAIRNS LINK*

1974 1977
Segment Total Length Le.zng th Overall Percentage Total Length Léngth Overall Percentage Eﬁzﬁ;ztzﬁe
Length Structurally Width Lez}g?h of Total Length Struct\_arally Width Le::.g?h of Total Deficiency
(km) Deficient Deficient Deficient Length (Xm) Deficient Deficient Deficient Length
(Km) (Km) (Km) Deficient (Km) (Km) {Kn) Deficient
Bruce Highway
402A Brisbane-Nambour 101 - 27 93 93 92 98 69 87 93 95 + 3
402B Nambour-Gympie 68 35 68 68 100 66 34 64 66 ‘100
402C Gympie-Gin Gin 206 135 190 193 9% 204 79 169 174 83 -9
402D Gin Gin-Rockhampton 266 230 256 258 97 266 203 233 243 - o9n - 6
403A Rockhampton-~ 101 101 101 101 100 100 95 93 98 98 - - 2
Marlborough .
4024 Marlborough-Sarina 216 215 o215 215 99 214 172 - 199 201 94 -5
403C Saripa-Townaville 422 386 390 414 98 422 345 . 377 399 95 - 3
406A Towneville-Ingham - 106 95 100 - 105 99 106 53 97 97 92 -7
406B Ingham-Innisfail 151 145 137 © 150 99 151 90 129 137 91 - 8
406C Innisfail-Cairns 89 58 81 84 9% 89 70 75 84 94
TOTAL 1726 1427 1631 1681 97% 1716 1210 1523 1592 93% - 4%

* With the coast route between Marlborough and Sarina as the declared National Highway.




There has been six kilometres of reconstruction to full standard.
However, six kilometres previously to standard has become structur-
ally deficient. Thus the overall deficiency has remained at 94

per cent.

Brisbane-Darwin Link

The Brisbane-Darwin link intersects with the Adelaide-Darwin Link
(Sturt Highway) at Tennant Creek. Between Brisbane and Tennant
Creek the declared national highway route uses four different
highways. From Ipswich to Morven the highway follows the Warrego
Highway. At Morven the Landsborough Highway becomes the declared
route until 115 kilometres east of Cloncurry where it is the
Flinders Highway till it meets the Barkly Highway at Cloncurry.

The Barkly Highway continues on to Tennant Creek.

Two national highway standards apply to this link. Between
Ipswich and Toowoomba the divided highway standard applies. For
the remainder of the link the highway need only be a single

carriageway facility of 7.4 metre width.

(a) Ipswich to Gatton:

This segment carries traffic in the range 4000-15 000 vpd. Some
25 per cent of this segment is divided and of sufficient width.

A further three kilometres (5 per cent) is also divided but is too
narrow to meet the standard. In addition, 75 per cent of the
highway is structurally deficient including three kilometres of
the divided highway which is up to width standard.

Since 1974, fourteen kilometres of divided highway has been
constructed but only eleven kilometres is up to full standard. 1In
this period there has been a substantial increase in structural
deficiency. However, overall deficiency has been reduced from 97

per cent to 79 per cent.

(b) Gatton to Toowoomba:
Traffic on this segment is in the range 4001-15 000 vpd. The
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highway is a divided carriageway facility of sufficient width for
22 per cent of its length. The remainder is single carriageway.
Some 67 per cent of the segment is structurally deficient,

including all the divided carriageway section.

In the last three years, there has been reconstruction of failed
pavement on ten kilometres of highway but none of this work
overcame width deficiency. The segment remains 100 per cent

deficient overall.

(¢) Toowoomba to Miles:

Traffic on this segment is less than 15 000 vpd with 52 per cent

of the segment carrying in the range of 301-1100 vpd. One

quarter of this two-lane road is up to width standard but less

than 25 per cent is to structural standards. Thus there is seven
kilometres of highway of sufficient width but which is structurally

deficient.

Since 1974 there has been major reconstruction of highway on 13
kilometres of the segment which has been constructed to full
standard. This has reduced overall deficiency by 7 per cent to

79 per cent.

(d) Miles to Morven:

On 90 per cent of this segment, traffic is less than 1100 vpd.
Only 1 per cent of this single carriageway road is of sufficient
width and over 70 per cent is structurally deficient. This
structurally deficient section of highway includes the three kilo-
metres (1 per cent) of road which is of standard width.

Since 1974, approximately fifty kilometres of road has been
reconstructed but not all to geometric design standards. Due to
aging of the structure, the overall deficiency has increased from

99 per cent to 100 per cent.

(e) Morven to Tambo: ‘
Traffic on this segment is less than 1100 vpd and on 44 per cent
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of the segment is less than 300 vpd. The two-lane road is all
width deficient and over 50 per cent is structurally deficient.
There is still seventy-two kilometres of unsealed road on this

segment.

The unsealed section of highway between Clara Creek and Augathella
has been reconstructed in the last three years shortening the 1974
route by three kilometres. However, this section is still unsealed.

Overall deficiency remains at 100 per cent.

(f) Tambo to Blackall:
On this segment, traffic is in the range 141-300 vpd. The single
carriageway road is almost totally width deficient and 90 per

cent structurally deficient.

No significant work has been undertaken since 1974 and structural
deficiency has increased from 5 per cent to 90 per cent in this

period. The segment is 100 per cent deficient overall.

(g) Blackall to Barcaldine:
Traffic on this segment is in the range 301-1100 vpd. Almost the
whole segment is width deficient and about 75 per cent is now

structurally deficient.

No significant work has been undertaken on this segment in the
last three years and structural deficiency has increased from nil
to 72 per cent. The segment is still 100 per cent deficient

overall.

(h) Barcaldine to Longreach:
On 76 per cent of the length of this segment traffic is less than
140 vpd. ©None of this segment is up to the required width

standard and most of it is structurally deficient.
Since 1974 structural deficiency has increased from nil to 90 per
cent as no significant work has been undertaken on this segment

in that period. Overall deficiency is 100 per cent.
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(i) Longreach to Winton:
Traffic on this segment is in the range 141-300 vpd. Over 70 per
cent of the highway is deficient in width and almost 80 per cent

is structurally deficient.

In 1974, seventy-six kilometres was unsealed but this is now
sealed. Between Darr and Chorregon fifty-two kilometres has been

reconstructed to full standard. 1In the last three years structural

deficiency has increased from nil to 45 per cent, however the
overall deficiency has been reduced from 100 per cent in 1974 to

71 per cent.

(j) Winton to Cloncurry:.

On 93 per cent of the length of this segment traffic is less than
140 vpd. This is the most lightly trafficked segment on the
link. The two-lane road is unsealed for 266 kilometres (77 per
cent) of its length and most of the remainder is width deficient.

About 15 per cent of the highway is structurally deficient.

Since 1974, nineteen kilometres of the previously unsealed section
has been sealed but no other significant work has been undertaken.

Overall deficiency remains at 99 per cent.

(k) Cloncurry to Mt Isa:

Traffic on this segment is in the range 301-1100 vpd. The sealed
two-lane road ‘is totally deficient in width and structure and no
work has been undertaken in the last three years to overcome this

deficiency.

(1) Mt Isa to State Border:
There is less than. 300 vpd on this segment. Less than 2 per cent
of this sealed two~lane road is of sufficient width and over 87

per cent is structurally deficient.

In the last three years, seventeen kilometres of structurally
deficient road has been reconstructed but not all to the reguired
width. Overall deficiency has been reduced by 2 per cent to 98

per cent.
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NATTONAL NIGIHAYS TNVENTORY SUMMARY

69¢

(DESCRIPTIVE)
1977
(percentages)
BRISBANE-DARWIN LINK#
Lengtl Surface Type General Terrain Land Use No. of Structires
engti
Segment Rai.
Km. Bitumen Bitumen
(ka) Natural Formed Gravel Seal Comcrete Concrete Flat Undulating Hilly Mountainous Town Rural ‘Bridge Culvert Other Crossing

Warrego Highway
410A Ipewich-Gatton 63 85 15 23 46 31 8 92 8 4
410B Gatton- 3l 100 15 65 5 15 5 95 4 3

Toowoomba
410C Toowoomba-Miles 207 100 84 16 6 9% 6 [ 7
410D Miles-Moxven 319 100 26 71 3 5 95 21 24 9
Landsbroough Highway
414A Morven-Tambo 211 31 1 68 34 66 1 9 5 2 3
414B Tambo-Blackall 101 100 100 3 97 1
414C Blackall- 106 100 100 3 97 2 4 1

Barcaldine
415A Barcaldine— 106 100 100 3 97 1
! Longreach
4158 Longreach- 179 99 1 100 199 3 1n 1

Winton ’
415C Winton-Cloncurxy 346 7 70 23 87 13 1 99 9 3 16 2
Barkly Highway
416A Cloncurry- 119 100 52 48 1 99 2 2

Ht. Iss
4168 Mt. Isa-State' 202 100 93 7 4 96 7 5 1

Border
8048 State Border— - 258 100 91 9 100 3 2 10

Tableland Hwy.

Junc.
804A Tableland Hwy.~ 190 100 92 8 100 5

Tennant Creek

TOTAL 2438 1 13 —h a6 —w —hk 71 25 4 N 3 97 71 66 37 19

*  Section from Brisbane to Tennant Creek - for Tennant Creek to Darwin section see Adelamide-Darwin link.
A% Less than X,




NATIONAL HIGHWAYS INVENTORY SUMMARY

0.2

(SZUANTITATIVE)
1977 l
L
(percentages) |
|
BRISBANE-DARWIN LINK* i
Annual Average Daily Traffic Divided Road Undivided Road i
|
Seal/Gravel Formation Width Seal or Gravel Width i
Width
gt 28888 4 2 288283 |
Segment (Kilometres) I R, 5] 3 in 3 E wo~ @ 2o o M ‘5 nw oo w o~ g ‘% !
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" "' g 8 g8 &g =~ g & g8 8 @A
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-~ ®H 4 a4 O n o~ ¥ o o w e v o~
- N = a2 - i
Warrego Highway :
410A Ipswich-Gatton 63 100 25 5 23 15 27 5 23 4 3
410B Gatton-Toowoomba 31 100 20 75 5 5 75
410C Toowoomba-Milas 207 52 9 32 7 1 31 44 13 10 1 30 29 15 23 2
410D Miles-Morven’ 319 28 62 10 1 78 18 1 2 78 18 1 2
Landsborough Eighway .
414A Morven-Tamba 211 42° 2 56 2 63 15 20. 51 5 1 10
414B Tambo-Blackall 101 100 2 43 53 2 48 38 10 2
414C Blackall-Barcaldine 106 100 2 44 41 11 2 44 24 17 12 3
415A Barcaldine-Longreach 106 76 24 87 9 2 2 89 11
415B Longreach-Winton 179 100 1 1 50 48 12 33 23 2 29
415C Winton-Cloncurry 346 93 7 1 2 3 87 5 11 6 1 I
Barkly Highway - i
!
416A Cloncurry-Mt. Isa 119 100 1 79 20 99
416B Mt. Isa-State Border 202 100 1 92 7 92 2 5
804B State Border-Tableland 258 100 1 78 1 10 90 10
Hwy. Junc. - -
804B Tableland Hwy. Junc.- 190 100 - 2 64 26 B 92 8
Teonant Creek )
TOTAL 2438 20 42 28 3 3 4 2 -k -k 2 55 32 6 2 -%* 3 28 9 6 7 -k
% Section from Brisbane to Tennant Creek - for Tennant Creek to Darwin section see Adelaide-Darwin link.
** Less than 1X.




NATIONAL HIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards)

BRISBANE-DARWIN LINK*

1974 1977
Percentage
Segment Total Length Length Overall Percentage Total Length Length Overall Percentage Change in
Length Structurally width Length of Total Lenath Structurally Width Length of Total Deficienc
e(x) Deficient Deficient Deficient Length ‘E;g) Deficient  Deficient Deficient  Length v
(Km) (Km) (Km) Deficient . (Km) (Rm) (Ka) Deficient
Warrego Highway
410A Ipswich-Gatton 63 51 61 61 97 63 45 47 50 79 - 18
410B Gatton-Toowoomba 31 31 24 31 100 31 21 24 31 100
410C Toowoomba-Miles 207 150 169 177 86 207 163 156 163 79 - 7 E
410D Mlles-Moxrven 319 277 317 317 99 319 229 316 319 100 + 1
Landaborough Highway
414A Morven-Tambo 214 98 214 214 100 211 109 211 211 100 -1 i
4148 Tambo~Blackall 101 5 101 101 100 101 90 100 100 99
414C Blackall- 106 105 106 100 106 76 105 106 100 :
Barcaldine .
415A Barcaldine- 106 106 106 100 106 95 106 106 100
Longreach
4158 Longreach-Winton 179 179 179 100 179 81 127 127 71 ~ 29 i
415C Winton~Cloncurry 346 27 343 343 99 346 45 343 343 99
Burkly Righway 1
1]
416A Cloncurry-Mt. Isa 119 119 119 119 100 119 119 © 119 119 100 |
4168 ML. Taa-Stale 202 194 198 202 100 202 177 198 199 98 - 2 |
Border
8048 State Boxder— 258 88 258 258 100 258 103 258 258 100
Tableland Hwy.
Junc.
BU4A Tableluud Hwy. June.- 190 70 190 190 100 190 105 190 190 100 |
Tennant Creek }
|
2441 1110 2384 2404 98% 2438 1458 2300 2322 95% - 3 !
i
|
]
i
!

* Section from Brisbane to Tennant Creek - for Tennant Creek to Darwin section see Adelaide-Darwin Ilink.




(m) State Border to Tableland Highway Junction:
Traffic on this segment is less than 300 vpd. The segment is
totally width deficient and 40 per cent is structurally deficient.

No significant work has been undertaken on this segment since
1974 and there has been an increase in structural deficiency.

Overall deficiency is still 100 per cent.

(n) Tableland Highway Junction to Tennant Creek:
There is less than 300 vpd on this segment. All of the sealed
two-lane road is width deficient and over 50 per cent is structur-

ally deficient.

There has been an increase in structural deficiency over the last
three years from 37 per cent of the segment to 55 per cent as no
significant work has been completed in this period. The segment

is still 100 per cent deficient.

Adelaide-Perth Link

A number of highways join together to provide the declared
national highway connecting Adelaide and Perth., From Adelaide
the declared:route follows the Adelaide-Port Augusta Highway to
Port Augusta. From there the Eyre Highway continues on to
Norseman to join the Coolgardie-Esperance Highway. The route
follows this highway to Coolgardie where it connects with the

Great Eastern Highway for Perth.

Two naticonal highway standards apply to this link. Between
Adelaide and Two Wells and between Northam and Perth, the declared
national highway standard is for a four-lane divided highway.

The remainder of the link is required to be a 7.4 metre single

carriageway.

(a) Adelaide to Two Wells:
Traffic on this segment is in excess of 4000 vpd over the entire
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length. The existing highway is divided and to width standard
for 46 per cent of its length, the remainder being single carriage-

way of low structural condition.

Duplication projects covering six kilometres have been completed
since 1974. These have reduced the length of width deficient
road. This segment is now 52 per cent deficient compared to 72

per cent in 1974.

(b) Two Wells to Crystal Brook:

On 39 per cent of this segment traffic is in the range of 2201-4000
vpd and in the range 1101-2200 vpd on the remainder. Some 97 per
cent of the roadway meets the required width standard. Structural

condition is also good.

Reconstruction projects totalling sixteen kilometres have been

carried out since 1974.

This segment is now 4 per cent deficient compared to 13 per cent
in 1974.

(c) Crystal Brook to Port Augusta:

Only on 14 per cent of this segment is traffic in excess of 2200
"vpd, with the remainder carrying traffic in the range 1101-2200

vpd. This single carriageway rocad is below width standard over

74 per cent of its length and is generally in poor structural

condition.

Reconstruction projects covering twenty-nine kilometres have been
completed in the last three years. This work has reduced overall
deficiency on this segment from 100 per cent in 1974 to 74 per

cent.

(d) Port Augusta to Kimba:

Traffic is in the range 301-1100 vpd on 84 per cent of its length
and in excess of this range on the remainder. Only 17 per cent
of this single carriageway meets the width standard. About 42

per cent is also structurally deficient.
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Completion of a deviation at the Port Augusta end of this segment
has reduced structural and width deficiencies. This segment is

now 84 per cent deficient compared to 90 per cent in 1974.

(e) Kimba to Ceduna:
Traffic is in the range 301-1100 vpd on this segment. The total
length of this single carriageway road is width deficient but the

pavement is in good structural condition.

No significant work has been undertaken on this segment since

1974, Overall deficiency is still 100 per cent.

(f) Ceduna to Boomerang Roadhouse:
This segment carries traffic in the range 301~1100 vpd. The
highway is a single carriageway which is totally width deficient

but 100 per cent sufficient in structural condition.

In the past three years a major realignment has been completed.
This realignment has provided a sealed surface which is slightly
shorter than the previously unsealed route. However, the sealed
surface was not constructed to the required national highway width
standard. Thus the segment is still 100 per cent deficient

overall.

(g) Boomerang Roadhouse to the State Border:

Traffic on this segment is in the range 141~300 vpd. This is the
most lightly trafficked segment on the link. The single carriage-—
way highway is totally deficient in width standard but 100 per

cent sufficient in structural condition.

In the past three years a major realignment of the highway has

been completed. This realignment has shortened the segment by
thirteen kilometres and has provided a sealed highway for this
segment which was previously unsealed. However the sealed surface
was not constructed to the required national highway width standard.

Thus the segment is still 100 per cent deficient overall.
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(h) State Border to Norseman:
This segment carries traffic in the range 301-1100 vpd. The
highways is a single carriageway and all of it is width deficient.

Some 25 per cent of it is now structurally deficient.

No significant work has been undertaken on this segment since
1974. 1In this period there has been a substantial increase in
the length of pavement which is structurally deficient. The

segment is 100 per cent deficient overall.

(i) Norseman to Coolgardie:
Traffic on this segment is in the range 301-1100 vpd. The single
carriageway highway is 86 per cent to width standard but 75 per

cent of the segment is structurally deficient.

Since 1974 there has been some minor reconstruction which has
reduced the amount of highway deficient in width by four kilometres
and eliminated twelve kilometres of road previously deficient in
surface type. However, structural deficiency has increased
dramatically from 19 per cent to 73 per cent of the segment

length. Overall deficiency on the segment has increased from 42

per cent in 1974 to 81 per cent.

(j) Coolgardie to Southern Cross:

Traffic on this segment is less than 2200 vpd with 82 per cent of
the highway carrying between 301-1100 vpd. Almost all the single
carriageway highway is width deficient but most of the segment is

in good structural condition.

There has been reconstruction work undertaken since 1974 which
has reduced the extent of structural deficiency but, being
sub-standard in width, has not altered the amount of width

deficient road. The segment is 99 per cent deficient.

(k) Southern Cross to Kellerberrin:
Traffic on this segment is spread evenly across the range 301-2200
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vpd. Only 12 per cent of the single carriageway highway is up to
width standard and over 50 per cent of the segment is structurally

deficient.

Since 1974, some of the highway which was of the required width

but structurally deficient has been reconstructed. In addition a
further seven kilometres of road has been brought up to standard.
This has resulted in a decrease in overall deficiency from 97 per

cent to 90 per cent.

(1) Kellerberrin to Northam:

Traffic is in the range 1101-2200 vpd on 77 per cent of the
segment and in the range 301-1100 vpd on the remainder. The
single carriageway highway is 87 per cent width deficient and 65

per cent structurally deficient.

There has been eight kilometres of reconstruction on the segment
in the last three years which has reduced width deficiency accord-
ingly. However structural deficiency has increased enough to
offset the reconstruction program as some of the section which was
previously to standard is now structurally deficient., The segment
is still 95 per cent deficient overall.. ‘

(m) Northam to Perth:

On this segment traffic is between 2201 and 15 000 vpd over its
entire length with 26 per cent carrying in excess of 4000 vpd.
The national highway standard for this segment is a four-lane
dual carriageway facility. Only 13 per cent of the segment meets

- this standard and 71 per cent is structurally deficient.

Reconstruction since 1974 has upgraded seven kilometres to standard.
However in this period structural deficiency has occurred in five
kilometres of road which was previously to standard. Overall the
deficiency has been reduced 1 per cent to 99 per cent in the

three years.
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ADELAIDE-PERTH LINK

SATJONAL HICGHWAYS INVENTOURY SUMHARY

(DESCRIPTIVE)

1Y

(percentages)

Scgment

Length

Surface Type

General Terrain

Land Use

No. of Structures

(k) KRatural TFormed Gravel

Scal

Bitumen Birumen
Concrete

Coucrete

Flat Undulating Hilly Mountainous

Town

Rural

Bridge

Rail

Culvert Other Crossing

Highway

510A Adelaide-Two 24
Wells

510B Two Wells- 159
Crystal Brook

510C Crystal Brook- 111
Pt. Augusta

Eyre Highway

511A Pt. Augusta- 155
Kimba

5118 Kimba-Ceduna a3

511C Ceduna-~ 153
Boomerang
Roadhouse

511D Boomersng R.H.- 330
State Bordex

602A State Border- 724
Normeman

Coolgardie~Esperange

Highway

601E Noraeman- 166
Coolgardie

Great Eastern Highway
601D Coolgardie- 188
Southern Cross
601C Southern Croms- 166
Kellerberrin

601B Kellerberrin- 106
Northam

601A Northam-Perth 70

96
97

99

100
100

100

96

95

100

100

100

91

100

100
84 12 4

59 41

66 29 5

74 25 1

55 45

31 69
83 17
42 58

74 26

13

87
97

97

99
98
99
100

100

100

99
98
95
95

10

TOTAL 2665

97

50 48 2

99

52
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ADELAIDE-PERTH LINK

NATIONAL HIGHWAYS INVENTORY SUMMARY

(QUANTITATIVE)

1977

(percentages)

Divided Road

Annual Average Daily Traffic

Undivided Road

Seal/Gravel - Formation Width Seal or Gravel Width
Width
& s 8 € & 8 &§ B 8 B &
Segment Lenzch $ 8888 z 2 44853 a 28 £ 4 &
(Kilometres) 483 2 A £' mo~ ® g o8 O 0§ n v ~ g 3
[ S I IR B S [ ' 1 [ T T T
D x g 8 8 8 8 = g 8 8 &8 =*
- o : : 3 n ~ o« S L:!: Ir; \D‘ \a' '\'
Adelaide-Pt. Augusts Highway
510A Adelaide~Two Wells 29 85 15 50 29 21 50
510B Two Wells~Crystal Brook 159 61 39 1 98 1 1 79 20
510C Crystal Brook-Pt. Augusta 111 86 7 7 1 57 14 28 23 48 27 1
Eyre Highway
511A Pt. Augusta-Kimba 155 84 - 16 1 83 16 83 16’
511B Kimba-Ceduna 313 99 1 100 100
511C Ceduna-Boomerang 153 100 3 97 48 52
Roadhouse
511D Boomerang R.H.-State 330 100 100 100
Border
602A State Border—Norseman 724 100 100 100
Coolgardie-Esperance Highway ’
601E Norseman-Coolgardie 166 33 g7 46 54 1 12 87
Great Eastern Highway
601D Coolgardie-Southern Cross 188 82 18 2% 1 1 1 98 1
601C Southern Cross-Kellerberrin 166 47 53 90 1o 1% 74 11 1
601B Kellerberrin-Northam 106 ° 32 67 1 s 8 10 60 23 16 1
6014 Northam-Perth 70 - 74 - 26 -9 68 5 3 15 63 23
TOTAL 2670 14 64 714 6 2 % % 1 -k 48 24 25 2 =% 51 32 14 2

* Less than 1%.



* NATIONAL HIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards) |

ADELAIDE-PERTH LINK

6LC

1974 1977
Percentage ‘
Length Length Overall Fercentage Length Length Overall  Percentage :
Segment fotath Structurally Widch Length of Total I’I:otatl Structurally Width Length of Total g:_;:;g:iexi\t; .
?ﬁ) .Deficient Deficient Deficient Length i;g) °  Deficient Deficient Deficlent Length y :
(Km) (Km) (Km) Deficient - (Xm) (Km) (Km) Deficient
Adelaide-Pt. Augusta Hwy.
510A Adelaide-Two Wells 29 11 21 21 72 29 11 13 15 52 - 20
510B Two Wells—Crystal 159 18 16 21 13 159 2 1 2 1 - 12
Brook
510C Crystal Brook- 111 97 109 111 100 111 82 91 91 82 - 18
Pt. Augusta '
Eyre Highway :
511A Pt. Augusta-Kimba 155 74 135 139 90 155 66 129 130 84 ~ 6 i
511B Kimba-Ceduna 313 26 312 313 100 313 27 312 313 100 ;
511C Ceduna-Boomerang R.H. 153 23 152 153% 100 153 152 153 100 '
511D Boomerang R.H.- 343 30 338 343 100 330 330 330 100 ,
State Border !
602A State Border-Norseman 724 31 723 724 100 724 169 723 724 100 ‘
Coolgardie-Esperance Highway )
601E Norseman-Coolgardie 166 31 27 TO*x 42 166 121 23 134 81 + 39
Great Eastern Highway
601D Coolgardie-Southern 188 26 186 188 100 188 5 186 187 99 -1
Cross .
601C Southern Cross-— 166 66 153 161 97 166 95 146 150 90 -7
Kellerberrin
601B Kellerberrin-Northam 106 52 100 ° 101 95 106 69 92 100 95
601A Northam-Perth 70 45 68 70 100 70 48 61 68 99 -1
TOTAL 2683 530 2340 2415 902 2670 695 2261 2397 90%

* Includes 45 Km deficient In surface type.
** TIncludes some 12 Km deficient in surface type but not otherwise deficient.



Adelaide~Darwin Link

From Adelaide to Port Augusta this link follows the declared
route detailed in the Adelaide~Perth Link. From Port Augusta the

declared route follows the Stuart Highway to Darwin.

For most of the link the design standards require a single
carriageway 7.4 metre in width., However, between Woomera (Pimba)
and Alice Springs a lower standard applies which requires'that
the sealed surface be‘only 6.7 metres wide. The divided highway
standard of two 7.4 metres carriageways applies between Adelaide

River and Darwin.

(a) Port Augusta to Woomera (Pimba): .
Traffic on this segment is in the range 301-1100 vpd. ' The
segment is almost totally width deficient but structural condition

is good.

No significant work has been undertaken on this segment since

1974. The segment.is 100 per cent deficient overall.

(b) Woomera (Pimba) to Mt Eba:

On this segment traffic is less than 140 vpd. The reduced width
standard applieé to this segment which forms part of £he lowest
trafficked section on the link. The entire segment is unséaled
and is thereforé surface deficient. Only 3 per cent of the
single carriageway highway is of sufficient width, and since it

is all unsealed it is 100 per cent structurally deficient.

(c) Mt Eba to State Border:
Traffic is less than 140 vpd on 97 per cent of the length of the
segment. The whole segment is width deficient, unsealed and

therefore structurally deficient.

(d) State Border to Alice Spfings: 7
On this segment traffic is less than 140 vpd. Nearly 32 per cent
of the length of the segment is of sufficient width and most is

in good structural condition.
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Major reconstruction of over 140 kilometres of highway has been
carried out since 1974. Of this length 94 kilometres was con-
structed to full standard and the remainder corrected failed
pavement. This work has reduced overall deficiency from 100 per

cent to 68 per cent.

(e) Alice Springs to Tennant Creek:

On this segment traffic is less than 1100 vpd with 33 per cent of
the segment carrying traffic in the range 141~300 vpd. Only 3
per cent of the highway is of sufficient width. About 25 per

cent of the segment is structurally deficient.

No significant work has been undertaken on this segment in the
last three years. There has been a slight increase in structural
deficiency over this period. Overall deficiency is still 97 per

cent.

(f) Tennant Creek to Newcastle Waters:
Traffic volumes on this segment are in the range 141-300 vpd.
Only 4 per cent of the single carriageway highway is up to width

standard and over 33 per cent is structurally deficient.

As no significant work has been undertaken on this segment since

"1974, the overall deficiency is still 96 per cent.

(g) Newcastle Waters to Katherine:

Traffic is less than 1100 vpd with 33 per cent of the segment
carrying volumes in the range 141-300 vpd. Almost 96 per cent of .
the highway is deficient in width whilst 33 per cent is structur-
ally deficient. Some overlap occurs and five kilometres of road
which is of satisfactory width is below standard in terms of

structure.
Only three kilometres of highway has been reconstructed since

1974. Overall deficiency has been reduced by 1 per cent to 96 per

cent.
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NATTONAL NICNWAYS FXVERTORY SIMMARY

(DESCRIPTIVE)
1977
(percentages)
ADELAIDE-DARWIN LINK*
Surface Type Geperal Terrain Land Use No. of Structures
Segment Length ~ Rail
(m) Matural Formed Gravel Bi;::i“ 2::‘::::2 Concrete Flat Undulating Hilly Mountainous Town Rural Bridge Culvert Other Crossing
Stuart Bighvay
5124 Pt. Augusta- 179 23 5 72 75 25 100 4 4 7 3
imba
513A Pimba-Mt. Eba 258 58 40 2 84 16 100 18 5
514A Mt. Eba-State 644 60 40 65 34 1 2 98 126
Border
803B State Border- 295 6 9% 61 39 100 9 3 28 1
Alice Springs
803A Alice Springs- 512 100 92 3 5 100 2 14 96
Tennant Creek
. 8028 Tennant Creek- 291 100 78 7 15 1 99 6 2 80
Newcastle
Waters
B02A Newcastle 398 100 100 1 99 5 2 36 4
Waters— - )
Katherine B
801B Katherine— 227 100 15 39 46 100 6 5 84 7
Adelaide
River
801A Adelaide River- 116 94 6 56 44 7 93 14 1 22 5
Darwin
TOTAL . 2920 20 13 Bl 67 k¥ 74 20 6 1 99 46 31 497 25

*  Section from Pt., Augusta to Darwin - for Adelaide to Pt. Augusta section see Adelaide-Perth link.

#*% Less than 1X.
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ADELAIDE-DARWIN LINK*

NATIONAL HIGHWAYS INVENTORY SUMMARY
(QUANTITATIVE)
1977

(percentages)

Annual Average Daily Traffic Divided Road

Undivided Road

Seal{Gravel Formation Width Seal or Gravel Width
width
Sognent Length 2 88 8 8 . & £ 8 8 & & & 5 & & & &
. . A ' S S : . o "
(Kilometres) .Y a8 9 9 . = ‘5' nwo~ ® g 8 o = nowe e~ o 8
N ? o= 1 ; L I T T -
~ i E B 1] A £ E (3] H A
° E § § § § e R e A T S e a9 7 9 -
o4 9 2 W~ w8 o M 8w -
Stuart Highway
512ZA Pt. Augusta—Pimba 179 100 15 62 2 55 15
513A Pimba-Mt. Eba 258 100 41 1 2
514A Mt. Eba-State Border 644 97 1 2 2 319 71 9
803B State Border-Alice 295 100 6 63 31 5 58 31
Springs
803A Alice Springs—Tennant 512 33 66 1 55 12 32 1 47 22 28 13
Creck
8028 Tennant Creck-Newcastle 291 100 40 41 19 40 35 21 4
Waters
802A Newcastlc Waters-— 398 35 65 32 24 40 4 49 7 40 4
Katherine
8018 Kather lne—Adelalde Rivex 227 100 66 1 33 4 63 33
801A Adelaide Rivexr~Dacwin 116 46 17 12 19 6 4 3 8 16 69 25 68
TOTAL 25 23 20 8 19 14 10 19 5

2920 40 21 36 1 1 1 %% —kA —kk 4

*  Section frum £t. Augusta to Darwin - for Adélaide to Pt. Augusta section see Adelaide-Perth link.

**  Less than 1X.
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NATTONAL. HIGHWAYS DEFICTENCY ARALYSIS

(according to Maticnal Bighway Design Standards)

ADELAIDE-DARWIN LINK*

1974 1977
Percentage
Segment Total Length . L?ngth Overall Percentage Total Length I-..?ngth Overall TPercentage Change ii
Length Structurally Width Length of Total Length Structurally Width Length of Total Deficiency
e(ng Deficient Deficient Deficient Length (Kngx) Deficient Deficient Deficient Length
(Km) (Kim) (Km) Deficient {Km) (Km) (Kem) Deficient
f
Stuart Highway
5124 Pt. Augusta-Fimba 179 i3 177 177 99 179 13 177 179 100 + 1
513A Pimba-Mt. Eba 258 258 251 258%% 100 258 258 251 258 100 + 1
514A Mt. Eha-State Border 644 644 644 644%% 100 644 644 644 644 100
803B State Border—Alice 295 164 . 295 295 100 295 18 201 201 68 - 32
Springs
803A Alice Springs-Tennant 512 95 497 497 97 512 121 497 497 97
Creek R .
802B Tennant Creek- 291 106 279 280 96 291 106 279 280 96
Newcastle
802A Rewcasetle Waters- 398 121 383 388 97 398 130 380 385 96 -1
Katherine
801B Katherine-Adelaide 227 172 180 201 89 227 142 151 151 67 - 22
River
801A Adelaide River- 116 79 116 116 100 X16 24 116 116 100
Darwin
TOTAL . 2920 1652 2822 2856 98% 2920 1456 2696 2711 932 ~ 5%

*  Section from Pt. Augusta to Darwin - for Adelaide to Pt. Aupusta section see Adelaide-Perth link.

*% In addition, entire length of segment is surface deficient.




(h) Katherine to Adelaide River:
Traffic volumes on this segment are in the range 301-1100 vpd.
Only 33 per cent of this segment is of sufZicient width and

satisfactory structural condition.

Since 1974, fifty kilometres of this segment have been improved.
This work consisted of resealing a twentyv-one kilometre section of
surface deficient road and reconstructing twenty-nine kilometres
to full national highway standard. The overall deficiency on this
segment has been reduced from 839 per cen® to 67 per cent during

this period.

(i) Adelaide River to Darwin:

On this segment traffic is in excess of 4000 vpd on 25 per cent
of its length. Although over eight kilometres of the segment is
divided, only four kilometres is of sufficient width and this
particular section 1is speed restricted to forty kph. The segment

is in good structural condition for most of its length.

In the last three years fifty-five kilometres of highway have been
reconstructed to overcome structural deficiency. However this
reconstruction has not duplicated the highway on any section and

the overall deficiency is still 100 per cent.

Perth-Darwin Link

The Great Northern Highway connects with the Victoria Hicghway to
link Perth with Katherine. From Katherine the declared national
highway for the Perth-Darwin link follows the Stuart Highway to
Darwin. The national highway standards speciiy a divided highway
between Perth and Muchea and a single carriageway for the remainder
of the link. The minimum width of seal reguired is 7.4 netres

per carriageway except on the Great Nortihern Highway between the
Derby turn-off and the Victoria Highwav Junction where cnly 6.2

metres wide seal is reguired.

[\8)
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(a) Perth to Muchea:

Some 73 per cent of this segment carries traffic between 4001 and
15 000 vpd. The remainder has volumes from 2201 to 4000 vpd,
None of the highway is divided and is therefore deficient. The
structure is becoming more deficient; since 1974 an additional

sixteen kilometres have become below standard structurally.

No significant construction work has been undertaken. The

segment is still 100 per cent deficient overall.

(b) Muchea to Walebing:

This segment carries traffic volumes below 1100 vpd over 70 per
cent of its length. Only a small amount (4 per cent) is to width
standard. The structure has deteriorated substantially over the

past three years.

Some reconstruction has reduced width deficiency by four kilometres.
However, this reconstructed section will become structurally

deficient by 1984. The segment is still 99 per cent deficient.

(c) Walebing to Dalwallinu:

Traffic volumes on this segment are below 1100 vpd with some 20
per cent of the segment length carrying less than 300 vpd. The
highway is almost entirely (99 per cent) deficient in width.
Structural deficiency has increased significantly over the past

three years.

There has been no major construction undertaken. The entire

length of this segment is still deficient.

(d) Dalwallinu to Mount Magnet:

This segment is lightly trafficked with volumes between 142-300
vpd over the entire length.v Almost all the segment (99 per cent)
is deficient in width. Structural deficiency has increased

substantially.
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No significant construction has been carried out since 1974.

Overall deficiency remains at 99 per cent of the length.

(e) Mount Magnet to Meekatharra:

The entire length of this segment carries light volumes in the
range 141-300 vpd. Width deficiency is hich at 99 per cent of
the length. Whilst structural deficiency is still low at around

20 per cent, there has been a substantial increase (from eight to

forty-two kilometres) in the length of roadway structural deficiency.

There has been no reconstruction in this segment over the past

three years. The rcad is still 100 per cent deficient overall.

(f) Meekatharra to Newman:

Traffic volumes are very low (less than 140 vpd) over 60 per cent
of the length with the remainder carrying less than 1100 vpd.
Some 25 per cent of this segment is up to width standard. Most

of the roadway sufficient in width is structurally deficient.

Extensive reconstruction over the past three years has reduced by
eighty kilometres the length of roadway deficient in width and
structure but this reconstructed section is deficient in surface
type. In addition, some roadway previously up to standard is now
‘structurally deficient. This has led to an increase in overall
deficiency. This segment is now 96 per cent deficient compared

with 94 per cent in 1975,

(g) Newman to Port Hedland:
This segment is the most lightly trafficked section on the link.
Traffic volumes are below 140 vpd over the entire length. 2ll of

the roadway is deficient in width and structure.

No construction has been undertaken over the past three years.

The segment remains 100 per cent deficient overall.



(h) Port'Hedlansto Broome:

Only'l3 per cent of this segment carries volumes in excess of 300
vpd. The roadway is 86 per cent deficient in width with an
additional 3 per cent being only structurally -deficient.

Since 1974, major reconstruction has reduced the length of roadway
deficient in structure and/or surface type by 333 kilometres.
However, only seventy-three kilometres of this new roadway is to
width standard. Some seventeen kilometres is still surface
deficient. Overall deficiency has been reduced from 100 per cent

in 1974 to 89 per cent.

(i) Broome to Derby turn-off:
All of this segment carries traffic volumes in the range 141-300
vpd. Some five kilometres (3 per cent) of roadway is not sufficient

in width. All the roadway in this segment is structurally sound.

Reconstruction in the past three years has eliminated some five
kilometres previously deficient in structure and width. Overall
deficiency has been reduced by 3 per cent to 97 per cent of

segment length.

(j) Derby turn-off to Halls Creek:

Traffic volumes on this segment are very low with 99 per cent of
the length carrying less than 140 vpd. Some 61 per cent of the

length is deficient in width, In addition 95 kilometres (18 per

cent) are deficient in structure and/or surface.

Since 1974, reconstruction and realignment has reduced the segment
length by twenty-one kilometres and the length of roadway deficient
in width by 139 kilometres. 'However, much of this new roadway is

deficient in surface type whilst roadway previously up to standard
overall is now structurally deficient. As such, overall deficiency

has only been reduced from 87 per cent to 79 per cent.

(k) Halls Creek to Victoria Highway Junction:
Traffic volumes below 140 vpd are carried on 90 per cent of the
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length of this segment, with a further 7 per cent carrying volumes
in the range 141-300 vpd. This segment is deficient in width over
73 per cent of its length. An additional sixty-five kilometres
(21 per cent) are surface deficient and five kilometres (2 per

cent) are deficient in structure only.

Major reconstruction over the past three years has reduced width
deficiency by 77 kilometres. However, much of this new work is
still surface deficient. Overall deficiency has been cut by 4
per cent to 95 per cent of the length of this segment.

(1) Victoria Highway Junction to State Border:
All of»this segment carries less than 1100 vpd with 79 per cent
of the length carrying volumes in the range 301-1100 vpd. All of

this segment is deficient in width.

Reconstruction of thirteen kilometres has eliminated all structural
deficiency. However, this new roadway has been constructed to
below width standard. All the segment is still width deficient

and, hence, deficient overall.

(m) State Border to Timber Creek:
This segment carries low traffic volumes with 100 per cent carrying
less than 140 vpd. The entire segment is deficient in width.

However, only some three kilometres is structurally deficient.

No major reconstruction has been undertaken in the last three

years. All of the segment is still deficient overall.

(n) Timber Creek to Katherine:

All of this segment has traffic volumes below 300 vpd with 58 per
cent of the length carrying less than 140 vpd. Some 93 per cent

of this segment is deficient in width. In addition, two kilometres

(less than 1 per cent) is deficient in structure only.

Some reconstruction over the past three years has reduced by

eighteen kilometres the length of roadway deficient in width.
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NATTORAL Titeg

'S5 IRVENTORY SUITMRY

06¢

(DESCRIPTIVE)
1977
(percentages)-
PERTH-DARWIN LINK*
Segacnt Length Surface Type General Terrain Land Use Now, of Structures
K - - Bi BL - 1.
() Natural Formed Gravel ;:;n:n Co;z::l;e— Concrete Flat Undulating. Hilly ‘Mountainous Tows' Rural Bridge Culvert: Other Cr?:ﬁng ‘
Great Northern Bighway
603A Perth-Muchea 3L 74 26 100~ 6 & 94 4 1
604A- Muchea-Walebing 114 99 I 15 81 & 1 99" 7 ' |
604B Walebing~ 85 100 34 66 z 98’ 1 i
Dalwallinu. i
604C Dalwalliou-— 317 100 91 9 100 - 1
Mt. Magnet
604D Mt., Magnet— 196 100 100 90 3
Meekastharra -
604E Meekatharra- 415 10 40 25 25 92 8 100° r 6
Newman
605A Newman-Pt. 444 8 76 14 2 64 3z 4 100* 1 40 *
Hedland ) -
606A Pt. Hedland- 547 49 39 12 100 100 2. 1
Broome
6068 Broome-Derby 145 100 100 100 &
T/0 -
607A Derby T/0- 514 3o 22 48 ' 82 18 - 100 4 2 8
Halls Creek
6078 Halls Creek- 314 29 2 69 34 59 7 100° lo ¥ 2
Victoria Highway
Junction
YVictoria Righvay
609A Junction-State. 89 ) 100 75 24 1 100 8
Border
8058 State Border- 161 100 10 90- 100- 18 41 135.
Timber- Creek .
8054 Timber Creek- 291 100 - 68 27 s, 100 15 17 47
Katherine
TOTAL 3663 2 28 14 56 —k 7% 24 2 1 99 71 62. 240 7
* Section from Perth to Katherine - for Katherine to Darwin see Adelaide-Darwin link.
*% Less than 1%,
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PERTH-DARWIN LINK*

NATIONAL HIGHWAYS INVENTORY SUMMARY

(QUANTITATIVE)

1977

(percentages)

Annual Average Daily Traffic

Divided Road

Undivided Road

>10.8m

—R%

Seal/Gravel
Width FPormation Width E‘Seal or Gravel Width
H B g 2] :} a H 2] ] =]
Segment Length $ 8 8 8 8 =« < S M A 3 & & A g L 5
(Kilometres) ~ 4 a9 9 in s 8 S T L w8 e g
) . !
l 0 ' ' ' (. [ i ! ' ) ' [ ' [ ' !
A
°383% g ° " e &8 8 8 8 40 o & 4 & ¢
D wo~ ® 9w no oW o N
Great Northern Bighway
6034 Perth-Muchea 3l 27 N 91 9 41 59
604A Muchea~-Walebing 114 97 97 3 a5 11 4
6048 Waleb.ing-Dalwallinu 85 73 27 9 8 1 1 33 65 1
£04C Dalwallinu-Mt. Magnet 7 59 41 59 41 86 4 1 8 1
604D Mt. Magnet—Meekatharra 196 100 6 93 1 8 1 5
604E Meekatharra-Newman 415 99 1 10 77 13 7 23 19
605A Newman-Pt. Hedland 444 100 8 1 84 7 1 15
606A Pt. Hedland-Kroome 547 96 4 2 86 12 19 18 3 10
606B Broome-Derby T/0 145 100 21 79 96 1 3
607A DerbyT/0-Halls Creek 514 99 1 51 49 33 37 1
6078 Halls Ck.-Victoria Highway 314 97 3 28 72 40 5 25 1
Junection
Victoria Highway
609A Junction-State Border 89 g 41 5l 48 52 48 52
8058 State Border—Timber Creek 161 100 100 97 12
805A Timber Creek~Katherine 291 58 42 16 63 21 88 4 1 7
TOTAL 3663 83 15 ~kk ] 2 1 27 66 &4 ~hk 31 13 18 3 5

* Section from Perth to Katherine - for Katherine to Darwin section see Adelaide-Darwin link.

**% Leas than 1%,



NATIONAL HIGHWAYS DEFICIENCY ANALYSIS

(according to National Highway Design Standards)

PERTH-DARWIN LINK*

76¢

1974 1977
Percentage
Length + Length Overall Percentage Length Length Qverall  Percentage .
Segment 'Ir..:;atl:h Structurally Width Length of Total {Z;ath Structurally Width Length of Total gz;:i:e::
(lagn) Deficient Deficient Deficient Length (fo) Deficient Deficieat Deficient Length y
{Km) {Rm) {Km). Deficient (Km) (Rt} {Km) Deficient
Great Northern Highway
603A Perth~Mucea 31 2 31 31 100 31 18 ‘31 31 . 100 ¢
604A Muchea-Malebing 114 42 113 113 99 114 81 109 113 B 99
604B Walebing-Dalwallinu 85 26 84 85 100 85 64 84 85 100
604C Dalwallinu-Mt. Magnet 317 29 314 314 99 317 89 314 314 99
604D Mt. Magnet-Meekatharra 196 8 195 196 100 i 196 42 195 196 100 -
604E - Meekatharra-Newman 415 114 391 391 94 415 101 3l 399 96 + 2
605A Newman-Pt. Hedland 444 444 . bbb 444 100 444 444 444 444 100 + 1
6064 Pt. Hedland-Broome 547 547 547 547 100 547 214 469 486 89 -
606B Broome-Derby T/0 145 6 145 145 100 145 140 140 97 - 3
607A Derby T/O-Halls Creek 535 - 79 451 465 87 514 114 312 407 79 - 8
607B Ralls Creek-Victoria 314 3 306 312 99 314 5 229 299%* 95 - 4
Highway Junc.
Victoria Highway
609A Victoria Highway— 89 13 - 89 89 100 89 . 89 89 100
State Border
805B State Border- 161 3 161 161 100 . 161 3 161 161 100
Timber Creek
805A Timber Creek- . 291 137 290 290 99 291 143 272 274 9% -5
Katherine - - - -
TOTAL * 3684 1455 3561 3583 97% 3663 1318 3160 3438 942 - 32

%  Section from Perth to Katherine - for Katherine to Darwin see Adelaide-Darwin link.
%% TIncludes some 65 Km surface deficient only. ,



However, some two kilometres previously up to standard is now
structurally deficient. Thus, overall deficiency has been reduced

by 5 per cent to 94 per cent.

Hobart-Burnie Link

The declared National Highway route is the Midland Highway
between Hobart and Launceston and then the Bass Highway to Burnie
via Latrobe. The natioconal highway standards specify a divided
highway between Latrobe and Burnie and a single carriageway 7.4

metre wide for the remainder of the link.

(a) Hobart to Launceston:

This segment carries traffic volumes in the range 1101-15 000 vpd
with 36 per cent of the length carrying 1101-2200 vpd and 55 per
cent carrying 2201-4000 vpd. Some 25 per cent of the segment
length is width deficient. However, all of the segment is

structurally up to standard.

Reconstruction has eliminated twenty-two kilometres of width
deficient roadway as well as six kilometres of roadway deficient
structurally. Thus, overall deficiency has been reduced from 44

per cent in 1974 to 25 per cent.

(b) Launceston to Latrobe:

Traffic volumes in this segment are between 2201-15 000 vpd with
63 per cent of the segment carrying in excess of 4000 vpd. Only
19 per cent of this segment is width deficient with some 6 per
cent of this width deficient roadway also being structurally

deficient.

Subsequent to June 1977, a bypass route linking the Bass and

Midland Highways at Launceston has been declared as part of the
national highways system. Inventory relatinc tc this route has
been included in the analysis andg, has increased

in length by some five kilometres.,

deficient in width and structure. ( is £hz only zart of the
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segment structurally deficient.) Reconstruction of some thirteen
kilometres of highway has reduced width and overall deficiency.
This segment is now 19 per cent deficient overall compared with

29 per cent deficiency in 1974.

(¢) Latrobe to Burnie:

All of this segment carries volumes in excess of 2201 vpd. Some
80 per cent carries between 4001-15 000 vpd and 15 per cent of
the length carries 2201-4000 vpd. Most (84 per cent) of this
segment is single carriageway and, as such, is deficient. All of

the roadway is to standard in terms of structure.
Some reconstruction and/or duplication has reduced width and

overall deficiency by 11 per cent. This segment is now 84 per

cent deficient overall.
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SATIONAL UTCHIBAYS TNVENTORY SUNMARY

(DESCRIPTIVE)
1977
(percentages)
HOBART-BURNIE LINK
Surface Type General Terrain Land Use No. of Structures
Segment I‘?"g;h 5 51 Fail
K . itumen tumen
Natural Formed Gravel Seal Comcrete Concrete Flat Undulating Hilly Mountainous Town Rural Bridge Culvert Other Crossing
Midland Highway
701A Hobart- 173 55 45 51 41 8 7 93 21 12 4
Launceston
Bass Highway
702A Launceston— 89 37 63 47 53 12 88 9 a 2
Latrobe
7028 Latrobe-Burnie 62 77 23 44 47 9 32 68 22 9 3
TOTAL 324 56 44 49 45 6 14 86 52 24 9
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NATIONAL HIGHWAYS INVENTORY SUMMARY

(QUANTITATIVE)
1977
{percentages)
HOBART-BURNIE LINK
Annual Average Daily Traffic Divided Road Undivided Road
Seal/Gravel o
Width ‘Formation Width Seal or Gravel Width
. [} g & E 8 g = -] 5 g
1 o o © o ©o K B .
segaent lomizess % 8 2 8 8 4 B DR S S 2588
,(1omeres- =88 2 s & w © S o = € s e v ~ g &
ST T T T [ P T T T R B ] P N R TR T
) /\ ~ ¢ g B £ & A £ B £ 8 &
e o é‘ § § é‘ e : e - B ° & 4 @ &
= 8 8 woRe g d 48 8
Midland Highway
701A Hobart-Launceston 173 3% 55 9 18 16 5 35 26 2 6 31 63
Bass Bighway
702A Launceston-Latrobe 89 37 63 14 45 41 14 86
702B Latrobe-Burnie 62 18 80 2 16 20 2 18 7 35 4 21 2 11 50
TOTAL 324 20 43 37 % 3 18 S 17 21 30 2 11 18 3 65

* Less than 12.
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HOBART-BURNIE LINK

" NATIONAL HTGIWAYS DEFICIENCY ANALYSIS

(according to Natiomal Highway Design Standards)

1974 1977
Percentage
Segment Total Length Length Overall Percentage Total Length . Length Overall Percentage Change in
Length Structurally wWidth Length of Total Length Structurally Width Length of Total Deficienc
(K:) Deficient peficient Deficient Length (;‘E) Deficient Deficlent Deficient Length y
(Km) {Km) (Km) Deficient (Km) (Km) (Km) Deficient
Midland Highway
710A Hobart-Launceston 173 6 76 76 44 173 [¢] 44 44 25 - 19
Basa Highway .
702A Launceston-Latrobe 84 0 24 24 29 89 5 17 17 19 - 10
702B Latrobe-Burnie 62 4] 59 59 95 62 [¢] 52 52 84 - 11
TOTAL 319 6 159 159 50% 24 5 113 113 35X - 152




ANNEX 2

PROJECTION OF ROAD INVESTMENT NEEDS USING THE CAPITAL - -
QUTPUT RATIO APPROACH

INTRODUCTION

Any productive process or activity can be characterised byja
production function which defines the relationship between‘the
output and input of any such process. Such relationships provide
the theoretical bases for other and usually simpler mathematical
relationships which are often used as partial measures of per-
formance such as labour or capital productivity.

In this Annex an approach to the assessment of future road needs

in terms of projection of the capital stock of roads is outlined.
The approach depends on the basic assumptions that:

. travel, as represented by vehicle kilometres, is a reasonable

measure of the output of the road system;

. design standards, quality of road service etc., embodied in
the road capital stock are stable over time or changing in a

consistent fashion; and

. that the cross relationships between other inputs to the road
system and road capital are invariant with output and over

time, or are changing in a consistent fashion over time.

This Annex is therefore based on the hypothesis that projections
of road expenditure needs can be derived by independently pro-
jecting the demand for road services (as measured by vehicle-
kilometres) and capital-output ratios to determine net and gross

expenditure required to achieve the capital stock forecasts.
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CAPITAL STOCK MEASURES

The road capital stock at any point in fime is developed using
the perpetual inventory method. This consists of developing a
historic capital expenditure series, adjusting this for price
changes, asset retirements and changes in the productive capacity

of roads over time and accumulating the resulting values.

The estimated total capital expenditure on roads for the period
1921-76 is given in Table A2.1. This expenditure series is
converted to constant price valuation of expenditure using a price
index that reflects changes in the replacement costs of roads over

(l): this index is also shown in Table R2.1.

time
Adjustment for asset retirements over time is based upon an
assumed average life for all classes of roads and structures of
twenty-five years. The sensitivity of the capital stock estimates
to changes in this average life is examined using longer and

shorter lives.

Changes in the productive capacity of roads is accounted for
using an approach developed by Jack Faucett Associates in the
United States(z). In that study, losses in productive capacity
over an asset's life were represented by what was called an
'efficiency depreciation function'. This function is the lower

segment of the rectangular hyperbola:

_ s-A
D(a) = S - XA when A is greater than O but less than S
and = O when A is greater than S

(1) Use of series means that the capital stock estimates will
reflect the replacement cost of assets that are in the asset
stock in any point in time.

(2) Jack Faucett Associates, Inc., Capital Stock Measures for
Transportation, prepared for the U.S. Department of Trans-
portation, December, 1974, Volume 1, Table 3.4.
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TABLE A2.]1 - ESTIMATED CAPITAL STOCKS FOR ROADS

Year Ended Gross Capital Road Price Gross Capital Estimated
30 June Investment{1) Index(2) Investmeat Capital Stocks
($ million 1971-72 = 100 $m 1971-72 Sm 1971-~72 Prices
(current prices) Prices (x = 0.9)

1921 14 24.8 56

1922 17 ‘ 24.0 71

1923 17 22.9 74

1924 20 23.0 87

1925 24 23.0 104

1926 27 23.8 113

1927 32 ‘ 23.8 134

1928 33 23.0 138

1929 : 32 24.0 133

1930 30 22.5 133

1931 23 22.2 104

1932 19 20.2 94

1933 ) 21 18.9 111

1934 23 ‘ 18.7 123

1935 , 26 18.8 138

1936 28 19.1 147

1937 28 19.6 143

1938 30 20.8 144

1939 30 ‘ 21.3 141

1940 40 " 21.6 185

1941 38 22.4 170

1942 .23 24.1 95

1943 15 26.3 57

1944 17 27.6 62

1945 16 25.4 63

1946 24 27.6 87

1947 34 28.7 118

1948 38 33.1 115

1949 42 36.1 116

1950 49 39.4 124

1951 62 44.4 140

1952 83 53.2 156

1953 86 60.1 © 143

1954 92 60.7 152

1955 111 62.9 176
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TABLE A2.1 (continued)

Year Ended Gross Capital Road Price Gross Capital Estimated
30 June Investment (1) Index{2) Investment Capital Stocks
($ million 1971-72 = 100 $m 1971-72 $m 1971-72 Prices
(current prices) Prices (x = 0.9)
1956 . 128 64.2 209 2 742
1957 144 67.8 212 2 836
1958 158 68.9 229 2 939
1959 170 70.3 242 3 048
1960 206 ‘ 72.8 283 3 193
1961 231 78.3 295 3 348
1962 247 80.2 308 3 516
1963 263 80.8 325 3 702
1964 299 83.0 360 3 923
1965 316 82.6 383 4 164
1966 335 80.6 416 4 455
1967 371 82.7 449 4 801
1968 394 83.2 474 5 176
1969 - 419 86.8 483 5 550
1970 446 90.6 492 5 921
1971 474 95.1 498 6 281
1972 525 100.0 525 6 654
1973 576 106.6 540 7 035
1974 640 123.4 519 7 386
1975 823 147.5 558 7 763
1976 990 163.9 524 8 093

(1) (a) .1921-1941 series from M. Keating, The Australian Workforce 1910-11
to 1960-61, Australian National University, p. 231.
(b) 1942-1948 series estimated by BTE from published data on central
State road authority expenditure, local government expenditure
and capital works financed from loan funds.
(c}) 1949-1976 series from ABS, Australian National Accounts, 'Gross
Fixed Capital Expenditure, All Public Authorities: By Purpose;
Road Transport', various issues.
(d) Maintenance expenditure is assumed to account for about 25 per cent
of total road expenditures (refer Commonwealth Bureau of Roads,
Report on Roads in Australia, 1973, Melbourne, November, 1973, p.
223) and series are adjusted accordingly.
(2) (a) 1921-1941 component of the index from M. XKeating, op.cit., p. 231.
(b) 1941-1964 component of the index relates to the N.S.W. Department
of Main Roads' Index of Cost Rises.
(c) 1964-1976 component of the index from R.H. Burke, A Road Construction
Price Index, Bureau of Transport Economics, Forthcoming.
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where D(a) is per cent of asset surviving, A is age of asset in
vears, S is the service life of the asset and x is a paramcter
whose value must be dectermined. Values of x close to onc allow
the function to represent the 'one-hoss-shay' type of loss in
productive capacity whereas values close to zero approximate

uniform losses in productive capacity over time.

The value of the parameter measure in the efficiency depreciation
function is taken to be 0.9 which is the value employed in the
U.S. study. A value of 0.7 is used to examine the scnsitivity of

capital stock estimates to changes in this paramcter.

The resultant capital stock estimates for roads for the ycars

1956 through 1976 are shown in Table A2.1.
CAPITAL-OUTPUT RATIO PROJECTIONS

Capital-output ratio forecasts are derived by extrapolating the
observed trend in historic capital-output ratios. The historic
ratios are obtained by combining the capital stock mcasurcs
derived above with a relevant output measurce. The output mcasure
used for roads is vehicle-kilomctres which is very highly corre-
lated with the capital stock estimatcs obtained above. Estimates
of this output measure are shown in Tablc A2.2 togcther with
projections of this measure(l). The resultant capital output
ratios are also shown in Table A272, togcether with projections
using an exponential trend extrapolation. The resultant capital
stock projections for the period 1976-77 to 1983-84 are alsoc given

in that Table.
PROJECTION OF ROAD INVESTMENT NEEDS

Given future capital stock requirements as projcected above, the

perpetual inventory method can be uscd to determine the investment

(1) Thesc projections were derived by the BTE for this report.
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TABLE A2.2 - CAPITAL OUTPUT RATIO FORECASTS

Year Ended Cutput Capital Stock Capital Output
30 June (m. veh. km) ($m, 1971-72 prices} Ratio
1956 28 572 2 742 .0960
1957 30 245 2 836 .0938
1958 32 128 2 939 .0915
1959 34 102 3 048 .0894
1960 36 841 3 193 .0867
1961 38 193 3 348 .0877
1962 40 7695 3 516 .0862
1963 41 475 3 702 .0893
1964 46 268 3 923 .0848
1965 50 759 4 164 .0820
1966 54 303 4 455 .0820
1967 57 693 4 801 .0832
1968 61 715 5 176 .0839
1969 . 67 564 5 550 .0821
1970 73 294 5 921 .0808
1971 77 657 6 281 .0803
1972 82 859 6 654 .0803
1973 86 095 7 035 .0817
1974 91 403 7 386 .0808
1975 95 100 7 763 .0816
1976 99 071 8 093 .0817
1977 110 438 8 614 .0780
1978 113 517 8 786 .0774
1979 115 161 8 856 .0769
1980 118 746 9 060 .0763
1981 124 661 9 436 .0757
1982 130 897 9 830 .0751
1983 137 410 10 237 .0745
1984 143 300 10 604 .0740
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needed to achieve these stocks. The method used to determine
this investment is to forecast replacement investment required to
maintain capital stocks at 1976 levels. This investment is shown

in Table A2.3.

TABLE A2.3 - REPLACEMENT INVESTMENT REQUIRED TO MAINTAIN 1975-76
CAPITAL STOCKS
($ MILLION, 1971-72 PRICES)

Year Ended Capital Stocks given Replacement Investment
30 June no New Investment Required to Maintain 1976
after 1976 Capital Stock Levels

1976 8 093 -

1977 7 887 ‘ 206

1978 7 674 213

1979 7 446 o 228

1980 7 200 246

1981 6 937 ‘ 263

1982 6 662 ‘ 275

1983 6 372 | 290

1984 6 065 o 307

New Investment required to achieve the capital stock requirements

shown in Table A2.2 are derived by subtraction as shown below:

Year Ended Capital Stock ‘ New Capital Investment Needed
30 June ; ($m, 1971-72 prices) ($m, 1971-72 prices)
1976 8 093 o -

1977 8 614 521

1978 8 786 C 172

1979 8 856 70

1980 9 060 204

1981 9 436 376

1982 9 830 394

1983 10 237 407

1984 10 604 367
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TABLE A2.4 - CAPITAL INVESTMENT NEEDED TO ACHIEVE PROJECTED CAPITAL
STOCKS IN 1981 AND 1986

{$m)

Year Ended Investment (1971-72 prices) Investment(a) (1976-77 prices)
30 June Replacement Net Gross Replacement Net Gross
1977 206 521 727 432 1093 1525
1978 213 172 385 447 361 B08
1979 228 70 298 478 147 625
1980 246 204 450 516 428 944
1981 263 376 639 552 789 1341
1982 275 394 669 577 827 1404
1983 290 407 697 608 854 1462
1984 307 367 674 644 770 1414

(a) The road price index number for 1976-77 to extend the series
given in Table A2.2 is 209.8.



New investment in the years following 1976 will also be subject
to losses in productive capacity and replacement investment will
be required to maintain capital stocks at the required level.
This investment is small however and is not included. The annual
investment required for these purposes is less than 3 per cent of
replacement investment required to maintain 1976 capital stock

levels.

The total capital investment needed to achieve the capital stock
levels projected for 1977 to 1984 is shown in Table A2.4.

These estimates do not allow for maintenance of roads or for
planning and research, and these are separately identified to
arrive at total road expenditure requirements obtained by this
projection method.

SENSITIVITY ANALYSES

Figures A2.1 and A2.2 demonstrate the sensivitiy of the needs

projected by the capital-output ratio method to:

(a) assumed service Life of road assets (roads and structures);

and

(b) the parameter x in the efficiency depreciation function

which ranges between zero and one;

. with a value close to zero indicating uniform losses in

productivé capacity over the life of the asset; and
. a value close to one, indicating one time loss in pro-
ductive capacity at the end of the service life of the

asset.

The sensitivity analyses in Figures A2.1 and A2.2, reveal wide
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sensitivity in value of capital stocks reqguired to the assumption

of asset service life, and this avpears o be greater than the

x
sensitivity to the value of the parametar x.

The conseguence of this sensitivity to changes in asset service
life is shown up to a much more drastic extent in the implications
for investment reguirements in Figure A2.2. For the five year
period 1978-79 to 1982-83, the road investment program needed
would vary from $3500m to $7100m (1976-77 prices) for different

asset lives of thirty-eight and twentyv years respectively.

Service lives of road assets vary widely, both by tvpe of asset

(i.e. road structures such as bridges, crossings, etc.) and by
location (climate, local materials available for construction),
extent and type of maintenance, and by usage.

As it is difficult to arrive at a meanincful average service life
of such disparate assets in disparate conditions of use, the
capital-output method does suffer Zrom guite serious empirical
difficulties. This sensitivity indicates a need to disaggregate
the road capital stock. However, existing sources of data are

not sufficiently comprehensive to permit this to be done. Despite

the difficulties associated with empirical appliication of the

a
capital-output ratio approach, it does provide an order of

magnitude estimate of road ne=ads.
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ANNEX 3

ROAD FINANCE DATA TABLES

CURRENT PRICE SERIES
Actual Series
(a) Estimated Road Expenditure by Category by State

1 Summation Table 1974-75 to 1978-79

2 1974-75
3 1975-76
4 1976-77
5 1977-78
6 1978-79

10 Estimated Road Expenditure 1974-75 to 1978-79
Annually, in Total by Source of Funds for Categories

(b) Estimated Actual Expenditure on Roads
20 Per Vehicle
21 Per Head Population

Projected Series

30 Projected Road Expenditures by State and Category 1979-80

31 Projected Road Expenditures 1980-81 to 1983-84 by State and
Source of Funds
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CONSTANT PRICE SERIES (1976-77 PRICES)

Actual Series

(a) Estimated Road Expenditure by Category by State

51 Summation Table 1974-75 to 1978-79

52 1974-75
53 1975-76
54 1976-77
55 1977-78
56 1978-79

60 Estimated Road Expenditure 1974-75 to 1978-79
Annually, in Total by Source of Funds for Categories

(b) Estimated Actual Expenditure on Roads
70 Per Vehicle
71 Per Head Population

Projected Series

80 Projected Road Expenditures by State and Category 1979-80

81 Projected Road Expenditures 1980-81 to 1983-84 by State and
Source of Funds (Financial Projections)
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TABLE 1

ESTIMATE®D ACTUAL RO AD FXPENDITURE 8y CATEGORY +» B Y STATE

B T L R T R R R T X Y PP T T Y P
SUMMATIUN FOR YEARS 1974/75 TO 1978/79
(3 MILLION , CURRENT PRICES)

B H H : 1 $ AL H H i TOTAL @
CATEGORY S ReSeWe 3 VIC 2 QLO 3 Sehe : WA TAS 1t STATES 3 NeTs 2 AsCeVo ® AUST. 3
: : H H : s s : t
»*na -
(A) NATTONAL ROADS H H B H H 3 B 3 1 : 1
1 NATTONAL HIGHWAYS
. CONSTRUCTJON - 24341 120.9 129.4 110.2 63.8 3r. 70445 3.4 heb 739.5
. MAINTENANCE 33.6 12.6 37.1 17.5 15.9 3.4 119.9 17.8 0.0 137.7
2 NATTONAL COMMERCE RDS 20.7 30,3 10.3 7.0 645 Jeo T8.2 0.0 0.0 78.2
TOVAL (&) 297.2 163.8 176.8 13447 86.2 43.9 902.6 48.2 46 955.4
(B) ROADS OTHMER THAN NATIONAL
t : B | H H H 3 : 3
1 CONSTRUCTION
. RURAL ARTERIAL 352.3 153,5 224.5 47.1 110.5 .9 926.8 1.0 2 92840
. RURAL LUCAL 497.7 276.4 307.2 ol,0 T157.2 66.6 136€.1 6.1 6 1372.8
TOTAL 350.0 429.9 531.7 108.1 2677 109.5 2292.9 T.1 -8 2300.8
. URHAN ARTERIAL 37443 403.4 138.8 67.6 12447 IV 114864 Se1 - 13.7 1227.2
- URHBAN  LOCAL 4834 400.1 15946 103.8 110.9 271 12684+9 30.5 S56.8 1372.2
TOoTAL 8577 803.5 298.4 171.4 235.6 66,7 2432.3 35.6 130.5 2599.4
. RURAL Ml FERS 648 2.5 5.9 B 1.0 1.9 18.9 0.0 0.0 18.9
. UPRAN  “ITERS 3249 11.0 5.7 T.4 6.l 1.0 G4el - 0e0 0.0 6hel
TGTAL 39.7 13.5 116 8.2 7.1 2.9 83.0 0.0 0.0 83.0
TovaL CONSTRUCTION 17474 1246,9 841.7 287.7 S10.4 175.1 4809.2 42.7 131.3 4983.2
2  MAINTFNANCE X .
. WURAL ARTERIAL 26649 10°.3 B4.6 Sles «8.7 20.9 57448 10.4 ol 585.6
- RUZaL  LOCAL 14843 21R.7 175.5 HO,1 73.% 6.0 958.1 24,1 1.l 983.3
TOTAL £15.2 321.0 260.1 131,5 122.2 82.9 1532.9 34.5 1.5 1568.9
B URBAN ARTERIAL 16940 61.0 29.3 19.0 ‘10«2 G 2934 1.3 Sea 300.1
«  UPBAN LOCAL 41446 3124 10643 56,1 6745 22.5 9794 4.6 6e6 9904
TOTAL 5836 3734 135.6 75.1 17.7 2T es 1272.8 S.9 11.8 129045
TOTAL MAT4TENANCE 1198.8 6Y4.4 395.7 206.6 199.9 11v.3 28057 404 13.3 2859.4
TnTAL (R} - 2966.2 1941,3 1237.4 494.3 710,13 28544 1614.9 83,1 l44.06 7842.6
(C) PLANNING AND RESEARCH 2040 15.4 Hele TS5 6eds col 6045 0.0 0+0 60.5
b H : H s H H H 2 $
T o T AL (A B AWO kELY Y 2120,.5 1422.6 ~36,5 8029 33¢.1 85780 131.3 1492 8858.5
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TABLE 2

seses

ESTIMATYTED ACTUAL ROAD

EXPENDITURE

B Y

CATEGORY

R LR R R R T T R R O L L L LR LR L L R L R O P P Y T Y

vy

STATE

1974/75

(s HIQLXDN » CURRENTY PRICES)
R BB AR AT SE R RAB RN RRARERBR RN AR RRBN BB BOERRG N L2 ]
H 4 ' H H 1 : ALL H H : TOTAL 3
CATEGLVUORY £ NeSeda 2 ¥V I.C 2 QUL O 3t SeAse t weAe t T A S 3 STATES @ NeT. 1 AaCeT. 1 AUST. 3
2 H : : H : H : t i ]
: : : : : : H H H [ :
ARERABBANNANEOR RENERBY AREERGERRDERNRRBIANRNSRBRR Y LY L] LTI Y
(A} NATTONAL RUAUS H H 1 3 z H 3 3 H H t
1 NATTONAL HIGHWAYS
. CONSTRUCTION 29«0 2041 17.5 16,2 6.9 5.3 95.0 “a0 0.0 99.0
. MAINTENANCE by 1.7 4.9 2.3 2.1 oty 17.9 5.0 0.0 22.9
2 NATIONAL CUMMERCE RDS Q.0 T4 0e0 «J l.0 2 B9 ¢.0 00 8.9
ToTAL (A) 35.5 29.2 22.4 l1a.8 10.0 5.9 121.8 S0 00 130.8
(B) ROACS OTHER THAN NATIONAL
-—-a - 2 H : H H : : H : H
1 CONSTRUCT ITON
. RURAL  ARTERIAL 449 20.7 34.5 5.8 19.3 545 130.7 vl -2 131.0
. RURAL  LOCAL T3.3 41.5 49.8 el 26.2 Hel 208.4 -8 0.0 209.2
ToTAL 118.2 62.2 84,3 15.2 45,95 13.7 339.1 9 .2 340.2
- UHBAN  ARTERIAL 81.8 T2.0 26.5 L35 23.0 0 222.8 3 12.3 236.0
. URBAN  LOCAL T0.7 63.8 24.:6 18.4 154 de0 1963 3.6 9u2 209.1
TOTAL 1525 135.8 51l 42.3 8. Yeu “191 445 215 445,)
. RURAL  MITERS S 2 ol ol .l -3 1.6 0.0 0.0 1.6
. URBAN  MITEKS 2.0 .7 & ) 3 o2 47 0.0 0l el
ToTaL s oy 1.0 1.0 .le i 6.3 0.0 0.0 6.3
TOTAL CULSTRUCTION 273.2 13A.9 136.4 “8.5 B4.3 24.2 To4.5 9a4 2.7 191.6
2 MAINTENANCE .
. RURAL  ARTENIAL IV 1H.0 1341 8.7 S.5 2.4 8.7 8 a2 88.7
. HURAL  LUCAL 46.8 39.1 28.9 12.9 10.3 10> 148.5 2.0 23 150.8
TOTAL 8643 57.1 42.0 2146 15.4 1344 23642 2.8 .5 239.%
. URBAN ARTERIAL 1H.Yy Fa2 4.4 2e9 1.2 od 37.8 =1 5 K1Y
- URPHAN  LOCAL 6P+ 3 49.8 17.7 Be7 10.2 3.3 152.0 o7 -7 153.4
TOTAL Al 59.0 22,5 11.6 11l.4 4al 185.8 -8 1.2 191.8
TOTAL HAINTENANCE 1675 116.1 04,5 33.2 2le2 17.5 4260 J.b 1.7 431.3
TNTAL (H) 44047 31540 200.9 gl? 1il.5 a7 1190.5 9 23k 1222.9
(C) PLANNING AN RESEARCH 3.5 2.2 1.0 lal 1.1 .3 92 0.0 0e0 9.2
H ANL C} 47947 Jab.4 224.] .6 12246 40,4 1321.5 18.0 234 1362.9
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TABLE 3
ESTIMATED ACTYTUAL ROAD EXPENDITURE By CATEGONY +8Y STATE 1975/76
($ MILLION + CURRENT PRICES)
ceuernune - P .
H H : H H T ALL : i TOTAL ¢
CATEGURY 2 NS.W, 2 VIC $ULD SuA. 3 W.A, T AS 1 STATES ¢ N.T, A.CeT, t AUST, 3
H H : : 3 H H H H
H H H H 3 2 H H : H
sae L 44 * - -
(A) WATIONAL RUADS s 3 : : s $ : i ' :
1 NATIONAL  RIGHWAYS )
. CONSTRUCTION 4l.1 22,3 22.1 23.3 1244 7.1 128.3 4e2 0.0 132.5
s MAINTEWANCE Tet 2.0 5.9 3.0 2.8 .6 21.7 2.6 0.0 24.3
2 NATIDNAL COMMERCE RDS 2.5 6.6 le4 1.6 .9 Y 13.6 0.0 0.0 13.6
TOTAL  (A) 51.0 30.9 2944 21.9 1641 8.3 16346 6.8 0.0 170.4
(4) HOACS OTHER THaw NATIONAL i
1 CONSTRUCTION
. RURAL ARTERIAL 63.4 29.6 39.4 6.4 16.6 5.1 160.5 Sl 0.0 16046
« RURAL LUCAL 92.6 47,0 57.6 9.3 0.9 13.5 250.9 .8 el 251.8
TOTAL 156, 76,6 97.0 15.7 47.5 18.6 4lle4 .9 .1 41244
. URBAN ARTERIAL 72.9 70,4 2246 11.5 2244 ) 205.9 -9 1041 216.9
+  URBAN LOCAL 101.3 63,3 29.9 20,0 18.8 3.5 241.8 4.1 15.6 261.5
TOTAL 176442 13A,7 5243 31.5 alel 9.9 447.7 5.0 25.7 4T84
. RURAL MITERS 1.9 .7 1.5 .2 .2 o 4.9 0.0 0.0 4.9
+  URAAN  4ITERS . 8.8 2.0 Iel 1.8 Lot o2 1543 0.0 0.0 15.3
TOTAL 10.7 2.7 2.6 2.0 1.6 .6 20.2 0.0 0.0 20.2
TOTAL CONSFRUCTION 4049 218,0 151.9 492 v0.2 29.1 a79.3 5.9 25.8 911.0
2 MAINTENANCE o
. RURAL ARTERIAL 4246 19.9 17+1 9.5 Beb 3.7 101.0 3.0 .2 10442
. RURAL LOCAL 6541 40,6 33.0 13.5 12.1 1.7 17646 6.9 o 183.3
ToTAL 107.5 60,5 50.1 2340 2045 154 277.0 9.9 .6 287.5
«  URHAN ARTEREAL 26.4 9.5 Se4 3.1 1.6 .4 4648 o3 .9 48,0
. URBAN LOCAL 80.6 SR.6 20.7 [1.4 12.3 4ay 188.5 .8 1e0 190.3
TOTAL 107.0 6M,1 2641 [P 13.9 5a7 235.3 1.1 1.9 238.3
FOTAL MAINTENANCE 214.5 128.6 76.2 31.5 34.4 2l.1 512.3 11.0 2.5 525.8
TaTaL (R} 595.4 346,86 22841 B, T 126.6 S0.2  1391.6 16.9 2843  16436.8
(C) PLANNING  aNu  RESEARCH Je4 4.0 1.1 1.4 1.3 -4 11.6 0.0 0.0 1.6
TCT AL €094 381.5 2586 116.0 164240 T 55.% 156648 23.7 2843 1615.8
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TABLE 4

P RUJECTEU RO 4D EXPENDITURE

(31 NIL‘LIQN + CURHENT “KRICES)

Y

CATEGORY »8Y

R R L L R R LR R R N L L LR L L R L T N R R T T R T R T PP PR R PR Py PRy

STATE

1976/77

BB URERRDBRRBRR PR ARG RN R RER RS RRUORRARRRrRIR RO I ARBI RS (X222 2323
H H H H H . ¢ ALL H 3 3 TOTAL
CATEOHBURY I NeSewse ¢ VIC T QLD @ P deAe I T AS 3 STATES & NoTe 3 AJCeTe 3 AUST. 1
: H H t H H H H 3 3 1
i H H 1 H H H 1 H s H
GE ISR R RSP RN BRU PR AT RGN RER AR BN A PABI NP RN BURSR BRI BERNBRS RS » AESSRRRDABBNEN
(a) NATIONAL RUADS H H H 3 H : t : 3 H H
1 NATTONAL NIGHAAYS
. CONSTRYCTION 492 24,5 27.0 27.9 10.5 8.8 14749 4.5 0.0 1S52.4
. MAINTHNANCE 2.6 2.9 7.8 3.5 2.0 5 19.3 3.6 0.0 22.9
2 NATIONAL CUMMERCE RDS 7.6 Seb 2.9 1.6 le3 -8 19.8 0.0 0.0 19.8
TATAL  (A) 39.4 33.0 37.7 3.0 13.8 10.1 187.0 8.1 0.0 195.1
(4} ®NABS OTHER THAN NOTIUNAL
H H 3 H H H H 1 H H
1 CONSTRUCTION
. Rural  ARTERIAL 54.1 KR PYY S0.3 9.8 2245 1.7 181.8 1 0,0 182.0
. RiiRAL  LOCAL 1018 57.2 63.5 13.9 35.5 lael 296.0 1.3 5 287.8
TovAL 159.9 Y0.6 113.8 3.7 $8.0 21.-8 4678 les «5 469.9
. HRHAN  ARTERTAL 62+ a4 AT 12.8 26.3 10.2 2lbode -8 T.9 223.1
. URHAN  LUCAL 9le0 82.3 32.9 19.1 224 1ol 254.8 7.3 19.1 281.2
TOTAL 153.3 160.7 57.3 31y “48.7 17.3 46942 Bl 2T.0 504.3
. RURAL  4ITEKRS 1.5 o3 1.3 al 2 =4 3.8 0.0 0.0 3.8
- URRaN  4ITERS ben 243 1.2 late low .2 13.4 0.0 0.0 13.4
TatTsL TR Y 26 1,% 1.0 .6 17.2 0.0 0.0 17.2
TOTAL  COLSTRUCTION 1214 25749 173.7 5741 UL 3.7 954 42 9.6 275 991.3
2 MATNTENANCE
. QURAL  ARTER[AL 62.6 19.7 17.5 10,0 11.2 “a0 125.0 2.2 0.0 127.2
. RERAL  LuGAL T34 4).0 35.3 17.2 13.8 109 192.1 5.0 ok 197.5
TOTAL 13645 5.7 52.8 21.2 25.0 1449 317.1 7.2 o 324.7
. URPAN  ARTLRIAL 31.5 17.3 6.2 4.0 1.8 1.0 56.8 .3 1.2 5843
. URBAN  LUCAL 795 6l.8 21.7 10.6 139 .9 191 -4 .9 1.0 193.3
TNTaL 111.4 1a.l 27.9 Llé.6 15.7 hay 248.2 1.2 22 251.6
TOTAL YA [NTENANCE 2475 14,4 80.7 4.4 4047 1.8 565.3 8e4 2.6 576.3
TOTAL () 569.0 3R3,7 254.4 8.9 14940 5945 1519.5 18,0 30.1 1567.6
{C) PLANNING Ard) Lol 3.1 1.3 1.5 lad 3] 12.1 Ga0 0.0 12.1
..... - 5 H b k3 H b B 1
TCT &L (A d AND ) H32.8 424,98 293.4 143,4 Iba.d 701 1718.6 2641 30.1 177“-5
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TABLE 5

FHUJECTED ROAD EXPENDITURE 'R CATEGORY »8 Y STATE 1977/78
(5 MILLIUN » CURRENT PRICES)
LT ST LY 2 A LITIT YR »
3 B H H H T ALL H : TOTAL
CAYEGORY t N.SeWe 8V I C QLD 3 SeAe I Wehe 3 T A S ¢t STATES : NeTa 1 AeCeT AUST. 3
H H ki 3 3 H H H H
. 3 H H 3 B B 2 H 3 t
[ XT2T ] [TYTY IS 298
{A) NATIONAL RDAUS 2 : H H : H i H .8 H
1 NATIONAL  HIGHWAYS ' : :
-e CONSTRUCTION 5845 26,1 30.2 20.3 16.7 Tea 159.2 L 1.7 o6 167.5
«  MAINTENANCE 8.3 2.8 8.7 4a1 “ed ) 29.3 3.3 0.0 32.6
¢ NATIONAL CUMMERCE RDS 63 4.3 2.7 1.7 1.6 .9 17.5 0.0 0.0 17.5
TOTAL  (A) 73.1 33,2 41.6 26,1 22,8 Je2 206.0 11.0 6 217.6
{3) ROADS OTHFR TrAt NATIUNAL
H H : H H B H H H :
I CONSTRUCTIUN
. RURAL anTERIAL 862 33.8 47.8 11.9 2401 Yo7 21345 3 Ge0 213.8
« RURSL LOCAL 1116 62,6 66.5 13.6 30.4 14.3 299.0 1.4 0.0 30044
TOTAL 1974 96,4 116.3 25.5 5445 26440 $512.5 o7 0.0 51442
o URBAN ARTERIAL 7446 87,9 31,5 16,2 2445 8.0 260.7 .8 26.4 26549
. URBAN LUCAL 10541 89,3 35,2 22.1 2547 644 28349 7.2 12.9 30440
ToTaL 179.7 177.2 66.7 36,3 5042 1445 52446 8.0 37.3 569.9
. RURAL MITEW> 1.5 .6 1.2 .2 .2 . P 0.0 0.0 41
. URBAN MITERS Tet 2.9 1.2 1.7 lea .2 l4.8 0.0 0.0 14.8
TOTAL 8.9 3.5 2.4 1.9 1.6 .6 18.9 0.0 0.0 -18.9
TOTAL  CO-4>TRUCTIUN 28504 2171 183.4 03,7 106.3 .l 105640 9.7 37.3  1103.0
2 HAINTENANCE
o RURAL  ARTENJAL 58.4 21.5 17.3 10.9 10.6 4.8 123.5 1.9 040 1254
. RUYRAL  LUCAL 78.0 b9 3.0 17.5 17+6 13.9 2119 4a4 G0 21643
TOTAL 13644 LIS 5%.3 2844 28.2 18.7 335.4 6.3 0.0 361.7
. URHAN  AKTERTAL 427 164 6.1 4.3 2.5 1.1 T1.1 .3 1.2 72.6
o URIAN  LUCAL 91.5 67,7 22.5 12.2 1446 4.9 213.4 1.0 1.5 21549
TOTAL 134.2 47,1 28.6 16.% 17.1 he 21445 1.3 2.7 288.5
TOTAL ~ MAINTENANCE 27046 150,5 83.9 “he9 543 24,7 61549 7.6 2.7 63042
TATAL (18] ssi.o 4276 267.2 108,6 15l.8 63.8 1675.9 17.3 40.0 1733.2
(C) PLANNING a4y RESEARCH 4.l 249 1.3 1.6 1.2 ol 11.8 0.0 00 11.8
: H H H
TUT AL (A H e C) 139.2 461,7 310.2 136.3 ° 175.6 73,7 1893.7 2843 40.6  1962.6
P Y oy e e N LTt TR e e R R P e T X Y Y Y g - ans




TABLE ¢

esarssassenssasssanes

PwaJECTEUD RO AD FXPENDITURE 8 Y CATEGORY  »BY STATE 1978779

LT€

D P R L R R R L LR R L L R N N N T T,

Ly T T Y T T Py e e

CATE ,OURY

T ey L Ty T R e T Y T Y Y ¥ O

(A) NATIONAL ROAUS

1 NATIONAL AIGHWAYS

. CONSTRULTION

. MAINTENANCE
2 NATIONAL CUAMERCE RDS
TOTAL tA)

(B) ROARS OTHER Triais NATIONAL

1 CONSTRUCTIUN
. RURAL  ARTERIAL
. RURAL  LUCAL
TOTAL

- URRAN  ARTERI1AL
. UPHAN  LUCAL
TOTAL

- RURAL  HITFRY
. URHAN  AITERY
TnraL
TOTAL  COyNsTHUCT TUN
2 MATNTFNANCE
- RURAL  ANRTERIAL
. RURAL  LUCAL
TorAL
- URHAN  aRTRILTAL
. UKHRAN  LUCAL
TOHT AL
TOTAL  SMAIWTENAWCH
ToTAlL (M)

(C) PLARNLNG

TOT A (Ae b Aup C)

NaSewe

39.7
118.4
21H.1

B2.7
115.3
19841

| )
TN
Hal
42%e4

o4

Saa
1484

49
100.7
15042
2987

T4l

4ty

A06H

(8 MILLIUN + CURRENT PRICES)
LEZ 2] slsnuaten

H H H : :  ALL : : t TOTAL !

VIC QLD 3 5.A 2 wWeA, T T AS 2 STATES & NoeTa 3 AeCaTs & AUST, 1

H s H H s H 3 H :

H : 3 : : : s : H

"R E» * (X Z2TZEZI LSS (X222

H : H : : H : t H
2Ta9 32.6 2245 173 Ya5 174.1 10.0 420 18841
3. 9.8 4a6 45 1.0 3.7 3.3 0.0 3540
LY 3.3 1,8 1.7 9 18.4 0.0 [ R] 184
37.5 45.7 2849 23.5 104 224.2 13.3 440 24145

: 3 H 3 H : : :

35,0 32.5 3.2 28.0 1.y 2640.3 o] 0.0 240.6
6Aal 69.8 l4.8 4.2 16.5 321.8 Let 0.0 323.6
19441 122.3 28.0 n2e2 274 562.1 2.1 0.0 5642
ST 34,0 13-2% ] 2846 J.0 264.6 1.7 9.0 285.3
Ybats 37.0 ?3.8 28.6 Te0 308.1 B.3 0.0 316.4
191.1 T1.0 EL Y 572 1b.t S72.7 10.0 19.0 6017
B 1.5 “2 «3 oo 405 0.0 0.0 4.5
i1 1.5 1.t leb 2 15.9 0.0 0.0 159
. 3.0 1.4 1.9 ot 204 0.0 0.0 20.4
299,40 196.3 hy, 2 1203 4420 1155.2 12.1 19.0 1186.3
EATYA JERL] 12a13 13.0 EPY 137.n F- 0.0 14041
51.1 40,3 19,0 19.7 19.0 R29ah hHad 0.0 2054
faed 59.9 31.3 2.7 20.5 367.2 8.3 0.0 375.5
15.6 6.8 4.7 d. é B09 «J 1.6 H2.8
Ta.5 23,7 13.2 1645 5.5 2341 1.2 242 237.5
Y0l 3045 17.9 1%ty 6./ 315.0 1 3.8 320.3
16444 YOk 4922 aded 27.2 hHB242 9.8 3.8 695.8
4G4 286.7 1ls.4 173.6 T1.2 1837.4 21.9 22.8 1848241
3.2 3.7 lav 1.5 ] 15.8 0.0 0.0 15.8
S044.1 3361 149.2 lyd.e Alas 20774 35.2 26.8 2139.4
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TABLE 10

ESTIMATED ACTUAL RuYAD EXrENDITURE 1974715 T0 1978779
.

ANNMNULALLY AND IN TOTAL CER

@esisivsscsesatessrsesracecnareansaststttsasRsonccRTEY

LEVEL ~ UF - GOVERNMTENT S UURCE v F FUNDS o AND- . BY ... CA.T

T T L L T T R A A A R A A

($ MILLION » CURRENT PRICES)

ELCORY

»RRABERES e LTI T YT Y]

H H H : : H TOTAL : AVERAGE ANNUAL @
$NDLRCE uUF FUNDS )
H : H H H H FOR H GHOWTH RATE 2
AND 1974775 1975716 1976717 1977/78 1978779
: : H : B : PERIOD @ PERCENT :
CATEGORY
L L4 L AREARRBIRD L2
{A) COMMONWEALTH
e CONSTRUCTIUN
o NATIONAL HIGHAYS J3.2 1204 137.9 158.0 177.6 687.1 17.49
« NAT, COMMERCE RUADS - 1e5 11.2 18.9 16.3 1€.8 6447 82.94
« RURAL RUAUS
ARTERIAL . 5040 48.7 58.1 71.3 Téeh 3049 11.33
LOCAL 955 Sle0 5649 72.0 Te«9 308.3 7.06
JOTAL 105.5 9947 115.0 143.3 146.7 6132 Jelb
«  URBAN RUAUS
ARTE=IAL 156.2 143.3 127.2 10641 10646 63944 =10.02
L0CAL 17.8 27.6 404} “5.9 33.6 16540 17.21
TOTAL 1{a.0 170.9 167.3 152.0 14042 80444 =5.55
« MITERS ben - 13.}! 12.2 1345 l4.6 S8.9 32.06
TOTAL CCONSTRUCTEUN 379.0 416.0 451.3 483,11 498.9 2228.3 Tall
7o MAINTENARCH -3 T 650 640 T0e4 T7.3 33é.0 8.73
3. FLANNING AND RESEARCH 4.8 5.5 S8 4.7 7.8 28.6 12.91
TNTAL COMMO IwEALTH a39.1 48645 5211 558.2 58440 2588.9 7.39

P v e L e a2 R T R e e T L L A ] ve *ws (2] as -
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TABLE 10 (CONT)

ESTIMATED ACTUAL R0AVL EXFENDITURE 1974775 T0 1978/79

e R R

ANNUSLLY A'N D IN TOTaAL 8 Y

“eesesecssnsatstetseusane

esesetvesvrrecsisanssanannnne

LEVFL - 0F - GOVERNMENT 50URCE OF FUNDS » AND B Y CATEGORY

-.......----...-......-...-..-....-...-......--.........-.--....-....--..--....-..-.-..........--.-..--...-.-.-......-

(% MILLIUN » CURRENT ~RICES)

'l.'n.nﬂﬂ.lﬂ'.l'@l}ldhhllw\di"iﬁﬂ.lI't'..l'v.‘ll'Il'a.ﬁ..'.l.l.ll"ll'I..Q'.ﬁ.a'..'.....“.ﬂlO..Q.l. -
H H : H H H TOTAL ? AVERAGE ANNUAL :
SOURCF OF FUNDS
H H H H H H FOR t GROWTH RATE @
A n N} 1974775 1975776 1976/77 1977/74 1378/79
H H H : H : PERIOD = PERCENT H

CATEGORY
LA L Ty L S L R T PRy Ry e
M) S 1 4TF€ Ao TERRITORK ¥
R R I
Lo CONSTRUCT LN

b e R At S L LT T T T Y g

= MATIONAL HIGHWAYS k) 12.1 1405 9.5 10.5 b2.4 16.00
«  MNAT. COMMERCE =ROADS 1 9 le2 Leb 13.5 =46.6%5

o HURAL  HOADS
ARTE~LAL 81.0 111.9 123.7 lazag 163.6 62226 19.21
LOCAL 29.0 45.5 5.9 9244 58.6 24944 19.23
TOTAL 110.0 157.4 187.6 194.8 22242 B72.0 19.22

«  URRAN  kOAUS
ARTE vl alL 6H9.2 60.4 Hl.6 lées. 161.6 5172 23.62
1 0Cat 9.0 2244 30.6 2.l 25.0 120.1 7T.10
TOTAL 482 Al.e 112.2 167.1 186.6 6373 20.60
« MITFRS | -1 64 Sed Qad SeH 2hel 40423
TOTAL CONSTRUCTIUN 212.9 261.5 320.2 37640 4267 1599.3 18.98
2. MAINTENANCH 138.4 179.1 206.4 233.9 261-!‘ 10203 17.18
3. PLANNING At} RESEARCH ) 4oty 6.l 6e3 7.1 8.0 3.9 16.12
TOTAL STATE A TERRITORY 35641 446,7 533.3 0lY,.,0 696.4 2651.5 18.26

R R T R T R Y P R P P P e nuunuwuunonnwnu.nu-uonwmauw-auu«nu««ununﬂuqnan..-n-uo,nuu--nunuoulunnul-hunnnunnuo
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Ta#gLE 10 (CONT)

ESTIMATED ACTu=AL ROAD EXPENDITURE 1974775 TO 1978/79

Y LR L L R R R R N P Y YR AR

ANNUALLY AND IN TOT AL gy

LEVEL -~ 0F = GOVERNMNENT SUVURCE 0 F FUNDS « AND BY CA

(S MILLIUN » CURRENT PRICES)

EI 2L YT 22 2222 22 &4 22 ) ae
H 3 s [ H H TOTAL ¢ AVERAGE ANNUAL ¢
SOURCE OF FUNDS -
H : H B H H FOR H GROWTH RATE
AN 1974775 1975776 19767717 1977/78 1978/79
H H s : H : PERIOD : PERCENT H
CATEGORY
-8 an'.\
()L cCatL HUVERNHSENT
P
Lo CONSTRUCTINN
. NATIONAL HIGHWAYS 0.0 0.0 0.0 0.0 0.0 0.0 0.00 NA
. NAY. COMALRCE RUADS  ° 0.0 0.0 0.9 040 0.0 0.0 0.00 NA
o RURAL  =0aDS
AwTE~iAL 0.0 0.0 .2 ol .2 .5 vassss NA
LOCAL 12647 155.3 167.0 176.0 19241 815.1 11.41
TOoTAL 12441 15543 167.2 176.1 19243 815.6 11.44
. URRAN , ROADS
ARTER AL 10.6 12.a 14.3 15.8 17.1 70.6 12,70
LOCAL 172.3 211.5 21045 23540 257.8 1087.1 10.60
ToraL 132.9 22443 224.8 25048 27449 1157.7 10.72
o MITFwy G40 0.0 0e0 0.0 0.0 0.0 0.00 NA
TOTAL  CONSTRUCTION 30746 379.6 392.0 42649 46742 1973.3 11.01
2o MAINTENANCE 26041 306.0 32844 35d.5 391.8 164448 10.79
3. PLANNING Auf) RESEARCH 0.0 0.0 0.0 0.0 0.0 040 0400 NA
TOTAL LOCAL UVEWNMENT . 56747 685.6 720.4 18544 9550 361841 10.91
- LEA AL SRR B GRR G RRT DR R AR R AT BT R DI RN RS S TR RO T IR I DR R U PO R R R R BTN R RL BB S DUR T DY e
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T ABLE 10 (CONT)

ESTIdHATED ACTuy « L 04V EXPENDITURE 19747175 TO 1978/79

esasasvedesnevnoaaerenacsaans sesvaceasretsvonacnseantersssanranrre

ANNUALLY AN D 1N TOTaL 8y

eacessee FERT RS

LFVEL =~ DF = GOVERNMENETF SUVUURCE 0 F FUNDS + AND LI CATEGORY

e e M AasevdcER R ANl ee st AR aveteaat et st s et aaeee Al atacetactceitontutacnetuteseNt T tastadatvartEtarEtRRLtS.

{» MILLIUN ¢ CURRENT PRICES)

D L R R A T e Y Y TR Y YR LYY YTy Y YR TR Y YR Y Ty Yy Yy

Lt H : H H : TOTAL H AVERAGE ANNUAL 3
SOULRCF 0 FUNDNDS
H 1 $ H H 3 FOR t GROWTH RATE ¢
A ND 19 1a/18 1975776 1976777 1¥71/718 1978779
: t 1 : : t PERIOD PERCENY :
CATEGOKRY
AR RFRCRRDENB D AN AR R IR D U P RBEREIREREBERTR BRI L 2GRN TIRIR HREBRERNS BREARSORABEIRNGS -
AL L LEVvELS
FRTRBARFINGRINIAG SRS
1+ CONSYRUCTION
= NATIONAL  HIGHWAYS 9.0 132.5 15244 167.5 188.1 739.5 17.41
« MAT. CUMALKCE ROADS 8.9 13.6 9.8 17.5 1844 8.2 19.91
o RURAL  WUADS
ARTEA]LAL 13l.0 160.6 182.0 213.8 24046 928.0 16,41
1.0C 41 209.2 251.8 287.4 300.4 323.6 1372.8 11.52
TOTAL RETRYS 4124 469.8 Sle.2 56442 2300.8 13,48
. URHAN  208DS
ARTEw[AL 236.0 216.9 223.1 263.9 28S.3 4.86
LOCAL 209.1 261.5 281.¢2 304.0 316.4 10.91
TOTAL Gub.l “4T8.4 S04e3 b69.9 601.7 7.4
. MITERS 6.3 20.2 17.2 18.% 20.4 H3.0 34.14
TOTALL CON,-TRUCTIUN AYY.5 105741 1163.5 1288.0 1392.8 DBO0.Y 11.5%
Ze MAIMTENANCE 45442 550.1 599.2 662.8 730.8 2997} 12.63
d. FLANNING AmO HESEARCH Vel 11.6 12.1 1i.8 15.8 6045 14.48
TOTAL  ALL  LEVELS 1452.9 islA.8 1774.8 196246 2139.4 BAL8.5 11.93

L N L L el L L g R R R R L Ry L R N L T N T e e T T LYY Y 2 POy
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e e m i aaean s seasaestasesatsnsesetareesaseestentesssatlosiobotaseiesietenioticesreutonstodsasnsdacsacenvsccssnsonnns

NSw

aLn

Sa

all

3

S0URC!

OF FUNDS

CalTH
STATE
LaCaL
THTaL

CuLTH
STATE
LoCaL
TuTAL

CALTH
STATE
LOCAL
TaTaL

CaLTH
STATE
LucCaL
Tolag

CiLTH
ITATE
LCap
ToTaL

CuwLTH
STATE
LOCAL
TuraL

CalTH
STATE
Local
TaTlaL

STImAlEUD

D L L L L RN T R R R T L N T R T R Y

1974775

9Ye
1.
199,
239,

Yae
ELN
ivle
214,

9.
5A,
1064
<63,

SR,
S5le
10,
179,

109,
She
T4

2384,

103,
&8,
LI

9%,

69,
62,
49,
Z30.

Tadsle 20

esessesvunasasennsns

ACTUAL

L xPENDITURE

$ PER VEHICLE

CURRENT PRICES

1975776

6.
93,
138,
294,

S53.
60
lo7.
221,

101.

Tle
121.
293,

69a

S3..

73.
193,

107, .
67,
T9.

£53.

1224
89,
96.

307.

T2
T4.
114,
2b0.

1915777

Tle
93.
134,
<98

46,
70,
116,
2424

100,

H9.
115,
S0a,

w2,

78,

73,
213,

iul,
5.
LN
272.

116,
ide,
103.
351

T4,
#5.
114a
214,

1977718

75.
118.
lawe
338.

56.
8.
12be
260,

105,

Ye.
117.
31%.

63,
Tae
7.
213.

99,
8.
Y3,
279,

105,
1484
112,
365,

7.

96,
122
29Y,

O N

1978779

T8,
132,
156,
365,

60.
B&,
134,
281.

114,
102,
121,
337,

68,
82,
82,
232,

104,
105,
103,
dla.

117,
168,
123,
408,

81,
107,
132,
321.

ROADS

ANNUAL
AVERAGE
GROWTH RATE

7.05
16463
9.36
11.15

2e46
9450
8,03
7.13




T ABLE 21

easansscassnetssanss

EST imMait PO ACTUAL EXPENDITURE 0N ROADS

‘ﬂ PEX HEAD POPULATION

£ze

P R R P S

CURRENT PRICE>

SUJKCE ANNUAL
ST AT 1974775 1975/76 19/n/77 1977/18 1v78/7%9 AVERAGE
UF FUNIS GROWTH RATE

R R R I R I L R Y TR T T Py PR

NSw CVLTH 25, 27. . 34. 8,93
STATE 0. “0. 40. S2. 59. 18.68
LocaL “5, 574. “8. b4, 10, 11.28
TOTAL 100. 125. 129. lav. 163, 13.11
vie CwlTH 26, 29 26, 27, 28, o2t
STATE 26, -1 13. 37. 40, 11.43
LncCag 5. 59, 5S. 60. 65, 9.87
TUTAL Y5, lod. 1lé4. 123, 134, 8.96
nn CalTH 2. “4de “6, 49 53, 6.11
STATE 24 . 30. “l. LEN 48, 18.14
Lacal w5 S, LRI 54, 57. 5.92
TuTaL 11). 125, 1=0. 1ube 157. G 04
SA CalTH 2T. 33. il. 32« 34, 611
SrarF 24. 25, 9. KT 4“2, 15.20
LucaL Je. A% L 39. 41, 6433
TuftaL LEM EER l0b. 107. 117, 9.03
Ah CALTH w7, LR 23 54 56, 4.0
STATE da, dde EYIN hoo S56. 23.2Y
LaCAL 37, kEN 45, 494 55, 14.62
TaTau IS 129, 1«2, T4t 167. 12.65
TAY CaLTH “wla S 5T 5 58, 5.33
B1ATE il 42 65« 73 84, 28.14
Lt al 40, 4t 50, B 61, .17
TOT AL ST 147, 173, 18U . 203, 14,45
LINS Cal T a0, 33. 4. Jo. 38. 6427
STATF 27. BEN 39 45. 51, 17.30
LCAL #3. Sl. ~3. BT 62, P95
TaTaL w8, P1la 127, [ELRY 151, 1107
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TABLE 30

esasesssensesnirssns

FPwJECTERD RO 4D FXPENDITURE "oY CATEGORY 4BY STATE 1979780
(S MILLION 5 CURRENT PRICES)
e * aERED
H : H H H ¢ ALL 3 H : TOTAL
CATEBURY T NeSeWe 3 VIC tQLD I TY T H WelAo s TAS : STATES @ N.T. 2 A.CeT, ! AUST. H
H 3 H H H H H H H H H
A az22] & »
(A) NATIONAL ROALS H 3 H H H H : H 3 H H
1 NATIONAL  HIGHWAYS
»  CONSTRUCTION 68,7 29.3 3443 23.9 18,2 .9 183.3 13.6 2.7 199.6
«  MAINTENANCE 9.0 3.4 10.3 5.0 4.8 1.1 33.6 3.6 0.0 37.2
2 NATIONAL COMMERCE RDS 4.5 4.8 3.5 2.0 1.8 .9 16.5 0.0 0.0 19.5
TATSL  (A) 82.2 33,5 481 30.9 26.8 1049 2364 17.2 2.7 25643
(H) ROACS OTHFR THAN NATIONAL
H : H H H H H b H 3
1 CONSTRUCTION -
«  RURAL - ARTERIAL 110.8 39.0 56.5 1441 30.3 119 26246 % 0.0 26340
- RURAL LOCAL 129+5 Thal 7440 15.9 37.6 1400 34941 244 0.0 35145
TOTaL 26043 113.1 13045 30,0 6749 29.9 611.7 2.8 0.0 61445
. URHAN ARTERIAL 90.6 103.0 36.7 16,9 30.8 v.8 287.8 2.3 26,3 31444
. UIHAN  LOCAL 126.7 108,7 39.1 25.5 31.8 leo 33646 10.8 0.0 367,2
TOTAL 21743 208,7 75.8 4246 6246 17.6 62402 1301 2443 66146
. RURAL  MITERS 1.5 .7 1.6 o2 “ .3 o 4.7 -S040 0.0 4.7
. URHAN  A1TERS 8.7 1.2 1.6 1.7 1.7 o2 17.1 0.0 0.0 17.1
TOTAL : 10.2 3.9 3.2 1.9 2.0 . 21.8 0.0 0.0 21.8
TOTAL  CONSTRUCTION 4678 25,7 209.5 7443 132.5 4749 1257.7 15.9 2643 1297.9
2 MAINTFNANCE ; R
. RUKAL ARTERIAL 71.8 25.5 21.5 13.5 14,3 6.0 152.6 .7 0.0 15543
. RURAL LOCAL 93.0 56,9 - 42,7 2044 21.6 1644 250.0 6.3 0.0 25643
ToTAL 1643 81,4 642 33.9 35.9 22,4 40246 9.0 0.0 411.6
. URHAN ARTERIAL 55.7 17.2 - Ted 5.2 3.4 1.3 90.2 .5 1.4 92.5
. UPBAN  LOCAL 11049 81.9 25.0 14.2 18.6 6.1 256.7 1.2 2.2 260.1
TOTAL 166.6 99,1 3244 19.4 22.0 T.s 34649 1.7 40 352.6
TOTAL  “AINTENANCE 131.4 180.5 9646 3.3 57.9 29.8 74945 10.7 4.0 T64.2
TOTAL  (R) 799.2 504.,2  306.1 127.6 190.4 71,7 2007.2 26.6 28.3  2062.1
(C) PLANNING  ANQD  RESEARCH 5.0 1.5 3.9 2.1 146 1.0 1741 0.0 0.0 17.1
TeT AL (A8 A% C)  886.4 549,2 358,1 160,6 216.8 89,6  2260.7 43.8 31,0 2335,5
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TAuwLE 31

YR OJVECTED KU anDn EXPENDITUKES s EYOUOND 1979780

(% MILLIUN o CURRENT PRICES)

L R e R R R R R R L e mmmmmIImm o

SuUd
NS oA vic 4L U 5 A w A TAS NT ACT TOoOTaAalL
‘TOoT

LR R R R R R R I I T T o o P T

Ay \YAT‘#, ANLD B Y SOURCE v F FUNOUS
|
\
‘

19819741
sesense
C/G 145.5 1146.2 12240 47.2 Tl.% 25.5 268.5 4840 35.7 652.2
S/G 3h8a1 1nleh 12).2 b4l Bb.7 “1.1 858.8 0.0 0e0 858.8
L/G 417.0 2944 133.5 60.7 833 30,1 1023.0 405 0.0 1027.5
TOor STtk §94.7 379.3 172.0 235.5 v6.7 26450.3 52.5 35.7 2538.5
1911/R2
C/6 1911 1147 12642 “d.6 T3.m 2643 585.5 57.6 “1.0 6840l |
S/ Wwlbal 199.4 135.5 10.5 BH.n 45.2 9539 0.0 0.0 95349 |
L/G 458.7 328D 140a1 65.3 Y3.7 33.2 1119.3 Se2 0.0 1124.5 ‘
mnmr 1063.9 kaTe8 401.8 1844 25641 104.7 2658.7 6248 41«0 276245 ‘
1942/83
1¥6.8 123.3 130.0 50.0 TG4 27.1 603.0 65.1 afel T19.2 .
LLEPTY ] 219:7 14941 T7:6 YTad “49.8 1059.8 0.0 0.0 1059.4
S04.6 3I61.] 14741 T0.2 105.4 36.5 122449 ' 5.9 0.0 1230.8
14A7.3 Thas] “Zhed 1978 2789 lide4 28877 75.0 47al 3009.8
19R1/84
sesasas ‘
C/6 202.7 12740 1339 Sleh 78.1 21.9 62141 H2.9 54.2 758.2
S76 S24a.l 24t.7 164.0 85,4 107.5 5444 1177.5 0.0 Ge0 1177.5 [
LG 55450 9972 15445 7549 118.% 40.1 134048 €:8 0.0 134746
TOT 1241.A° Th3.9 LEPTY 2124 3041 122.8 3137944 8%9.7 She? 328343
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TABLE 51

ESTIMATYTED ACTUAL RO&D EXPENDITURE 8 Y CATEGORY »8Y STATE

B e sa ot oot ooarrat P anisroeesnenont st st o eNeitteianantotaseennesssstatioslssststnacor raoanesasasrasesonssesernensntsonce
SUMMATIUN FOR YEARS 1974/75 10 1978779

(% MILLION s 1976/77 PRICES)

. senuvs
: : : : OALL ot : TOTAL 3
CATEDURY NeSalWa ¢ VI C 2 QLD 5 Sehs & Wehs TAS ¢ STATES & NeTe 2 AsCaTe AUST, @
H H B : B H b $
H H H H H H H 3 H H
anus *n e 3 w L2
(4) NATIONAL ROAUS : : : : : : : : : : :
1 NATIONAL  rIGHWAYS .
. CONSTRUCTION 2612 122.3 129.2 111.8 63.3 3.4 705.2 29.9 4ol 739.2
«  MAINTENANCE 33.8 17.6 36.9 1744 15.8 3.4 119.9 18.6 0.0 138.5
2 NATTIONAL CUMMERCE RDS 2040 3.6 9.8 6.9 6.5 3.4 70.2 0.0 0.0 78.2
TOTAL  (A) 295.0 166.5 . 175.9 13641 85.6 4se2  903.3 48.5 4ol 95549
(8) ROAGCS OTHER THAN NATIONAL
. H H H B B - - s : 4 H 3
L CONSTRUCTIUN - - -
. RURSL ANTERIAL © 0 349.9 - 154,0 226.0 . - 46,6 111.2 38.5 926.2 1.0 .2 927.4
. RURAL LOCAL S00.4  277.2 310.5 61,3 159.5 6646  1375.5 6.1 o6 1382,2
ToTAL 450.3 31,2 536.5 107.9  270.7 105.1  2301.7 7.1 o8 2309.6
+  URBAN  ARTERIAL 84,2, 40R.2 14043 5848 12648 :  39.7 116840 5.2 73+3 124645 -
. URBAN  LUCAL : 487.2 40246 160.8 _ 105.4 110.8 2247 1293.5 30.1 5946 1383.2
TOTAL . 871.4  810.8 3011 174.2 23746 _ 6bes 246145 35.3 132.9 2629.7
. RURSL MITE<S 6.8 2.5 5.9 .8 1.0 Tl 18.9 0.0 0.0 18.9
. URBAN HMITERS 3z2.6 10.8 5.6 7.5 6.0 1.0 63.5 0.0 0.0 63.5
TOTAL 9.4 13,3 11.5 Bed 7.0 2.9 B2.4 0.0 040 8244
TOTAL  CONSTRUCTLON S 176l.1 1255,.3 849.1 290,46  515.3 17606 4845.6 42.4 133.7  5021.7
2 MAINTENANCE ‘ . .
+" RURAL ARTERIAL 267.6 1060 8546 52,0 48,2 2049 57€.3 10.5 % 589.2
. RURAL LOCAL 348.9  221.5 17745 80,7 73.3 62.7 96446 24s1 1e2 989.9
TOTAL 6165 325.5 263.1 132.7 121.5 83.6 154249 34.6 le6 157941
+  URBAN ARTERIAL © 1664 61,0 29.7 18.9 10.1 . 4.9 291.0 1.3 5.3 . 29746
. URHAN LUCAL - 417.3 315,1 107.7 56,5 67.8 22.7 967.1 4.6 643 998.0
TOTAL 583.7 376.1 1374 75.4 77.9 27.6  1278.1 549 11s6  1295.6
TOTAL MAINTENANCE 1200.2  701.6 40045 20841 199.4 111.2  2821.0 40.5 132 2876447
roteL  (A) 2561.3  -1956.9  1249.6  %98.5 T14.7 285.6  T66€46 82.9 146.9 789644
(C) PLANNING  AND  RESEARCH 2002 15,7 8.3 7.5 6.5 2a7 60.9 0.6 0.0 60.9

TOCT AL (Ay B8 AND Q) 3276.5 2139.1 1433.8 042,1 B806.8 33c.5 8630.8 131.4 15190 8913.2

T L R L T R O T A Al AL TS AL LT T TR Y TR Y I PP T YT T Ty
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ESTIMATED

ACTUAL

RO AD

TABLE 52

EXPENDITURE gy

CATEGORY s BY

STATE

1974775

DR R R R P T T Y E YT Y

3 NIHLION » 1976/77 PRICES)
LIZ 2] .e -n
¢ H : t H 3 T AL 3 t T TOTAL 3
CATEOGORY T NeSeWye T VI C t QLD t SeAs t Nohe 2T AS 3 STATES 2 NeTe 3 AaCeT, & AUST, 12
3 1 1 1 3 H 1 : 3 1 :
H ) H H H : 1 i ! t H
cenntang - L4 - *
(A) NATIONAL ROAUS H H H ' H t 3 : 1 3
I NATIONAL  HIGHWAYS )
«  CONSTRUCTION 35.5 24.6 214 19.8 8.5 6.5 11643 4.9 0.0 121.2
= MAINTENANCE 7.9 2.1 6.0 2.8 2.6 5 21.9 6.1 0.0 28.0
2 NATIONAL CUMMERCE ROS 0.0 9.1 0.0 ol 1.2 2 109 Q.0 0.0 10.9
TOTAL  (A) 4300 35.8 274 2340 12.3 1.2 149.1 11.0 0.0 16041
(H) HROACS OTHER THAN NATIONAL
H H H H H H H 1 H 3
1 CONSTRUCTION
- RURAL ARTERIAL 5540 2544 42.2 7.1 23.6 6.7 16040 o1 .2 160.3
e  RURAL LOCAL 89.8 50.8 61.0 11.6 32.0 10.1 25543 10 040 256.3
FOTAL lés e T6.2 103.2 18.7 5546 16.4 415.3 1.1 .2 41646
«  URBAN ARTERIAL 100.2 48,2 32.4 16,6 28.2 7.3 272.9 led 15.1 28941
. URBAN LOCAL 6.6 78,2 30.1 23.1 18.9 3.7 24046 b,k 113 25643
ToTaL 186.4 16644 62.5 9.7 4741 110 513.5 5.5 2644 545.4
. RURAL MITERS .6 .2 .5 . .1 % 1.9 0.0 0.0 1:9
.« URBAN HMITEKS 2.4 .9 .7 1.1 .4 .2 S.7 0.0 0.0 Se7
TOTAL 3.0 1.1 1.2 1.2 -5 ] T.6 0.0 0.0 Teb
TOTAL CONSTRUCTIUN 334.0 243,7 166.9 99,0 103.2 26.4 936.4 6.0 26.6 969.6
2 MAINTENANCL .
« RURAL ARTERIAL 484 22.1 16.1 10.7 6.7 3.6 107.6 1.0 ¥4 108.8
+  RURAL LOCAL 57.3 47.8 354 15.8 1247 12.9 18149 244 o4 18447
TOTAL 10547 69,9 51.5 2645 19.4 16.5 289.5 3.4 .6 293.5
«  URBAN ARTERIAL 23.1 11.2 5.9 3.5 1.5 1.0 4642 .1 .6 4649
. URBAN LOCAL 7643 61.0 2147 10.6 12.4 4l 186.1 .8 .9 187.8
TOTAL 99.4 72.2 27.6 1441 13.9 54l 232.3 9 1.5 234.7
TOTAL MAINTENANCE 205.1 142.1 79.1 40.6 33.3 21.6 52148 4,3 2e1 S528.2
TOTAL  (H) 539.7 385.4 24640 10042 13645 S50.0  1458.2 10.9 2B.7  1497.8
(C) PLANNING  AND 4.2 2.7 1.3 1.3 PPy -3 112 0.0 0.0 11.2
------------------ H : : : H H H H
T U T aL (A H AN CH 58743 42u,3 27447 17445 15042 57«5 161845 2149 28.7  1669.1

L L A e L T R L Y E TR Ty ey T T T Y o
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TABLE 53

ESTIMATED ACTUAL RO AD EXPENDITURE B Y CATEGORY s BY STATE 1975776

eoosvsstencosesnsstonstasnsetaiseslececeseacttosasentesenaeseateteselatnetre0tIrIINesatNssRstIIRtasaROERPSRtsRPRRsIrRRTYOOERRRRL

(3 MILLION » 1976/77 PRICES)

H H H H H H T ALL H H i TOTAL @
CATEGURY D NuSewe PV I C.: QLD ¢ Sehe i Wwehe 5 T AS 5 STATES : NeTs 3 AsCeTe i AUST. 3
H H B H H H H H H H H
- H B H H H H H H H $ H
*RAN *
(A) NATIONAL  ROADS : : : : : : : : : : :
1 NATIONAL  nIGHWAYS
. CONSTWUCTION 45.3 2646 26444 25.6 13.7 CT.d l6les 4.6 0.0 14640
. MAINTENANCE 8.1 2.2 645 3.3 3.1 .7 23.9 2.9 0.0 26.8
2 NATIONAL CUMMERCE RDS 2.6 7.3 1.5 1.8 1.0 .7 15.1 0.0 0.0 15.1
TOTAL (&) . 562 4.1 2.4 307 1748 9.2 180.4 7.5 0.0 187.9
(B) ROADS OTHER THAN NATIONAL ’
H H H 4 H 1 H H H H
1 CONSTRUCTIUN
. RURAL AWTERIAL 69.9 32.6 4344 7.1 18.3 5.6 17649 . 0.0 177.0
. RURAL LOCAL 102.1 51.7 63.5 10.2 34.0 14.8 27643 .9 1 277.3
TOTAL 172.0 84,3 106.9 17,3 52.3 20,4 453.2 1.0 1 456,37
. URBAN ARTERIAL 804 77.6 24.7 12.6 2446 140 22649 1.0 el 239.0
. URBAN LOCAL 111.6 75.2 33.0 22.0 20.7 3.8 26643 4.5 17.2  288.0
TOTAL - 192.0  152.8 57.7 34.6 45.3 L0e8  493.2 5.5 28.3  527.0
. RURAL MITERS 2.1 .8 1.7 .2 .2 " 5.4 0.0 040 5.4
. URBAN WMITERS 9.7 2.2 1.2 2.0 L 1.5 .2 16.8 0.0 0.0 16.8
ToTAL 11.8 3.0 2.9 2.2 1.7 .6 22.2 0.0 0.0 - 22.2
TOTAL CONSTRUCTION 3175.8  240.1 16745 54.1 $9.3 31.8 96846 6.5 28.4  1003.5
2 MAINTENANCE . . . ' ’ -
«  RURAL ARTERIAL 4647 22.0 18.8 10.5 9.2 P 111.2 3.3 2 1147
«  RURAL LOCAL 71.8 44,7 36.4 14.9 13.3 14.0 1941 7.6 o 202.1
TOTAL 118.5 6.7 55,2 25.4 22.5 17.0  305.3 10.9 6 316.8
. URBAN ARTERIAL 29.1 10.5 640 3.4 1.8 .9 5147 .3 1.0 53.0
. URBAN LOCAL 88.9 64,6 22.8 12.5 13.6 5.4 2078 . 1.1  209.8
TOTAL 118.0 75.1 28.8 15,9 15.4 6.3 259.5 1.2 2.1 262.8
TOTAL ~ MAINTENANCE 236.5  141.8 84,0 al.3 37.9 23,3 564.8 12.1 2.7 S579.6
TOTAL  (R) 612.3  381.9  251.5 95.4  137.2 55.1  1533.4 1846 31.1 1583.1
(C) PLAANING  AND  RESEARCH 3.8 4.4 1.2 1.6 1.4 .4 12.8 0.0 0.0 12.8
TGT AL (A B AW C) s 67243 420.4 285.1 17,7 156.6  64.7  1726+6 2641 _ 31.1  1783.8
T i T e n e A NGNS AR AR TR RSN IR BN A EREO R RGP OEEEO RS arsnn .
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TABLE 54

esssssssveccnrensans

FSTIMATYTED ACTUAL ROAD EXPENDITURE 8y CATEGORY ,BY STATE 1976/77
R I I I N IO O T T T TR P
(3 WMILLION + 1976/77 PRICES)
HRERBIO AR NI R RN RSN . . “an
H 3 t H H H] T ALL : H] s TOoTAL ¢t
CATEGORY T NeSeWs 2V I C 1 QLD 1 SaAe 2 MeAe T A S5 1 STATES t NeTa 3 AsCoele t AUST. 3
H : H 1 1 H 3 H H ] H
t t t t s 1 1 3 3 3 H
RRBEORRA R R B A BRRIRA NP R RN RO AP BRUAR AR NROY . * LA d *
{A) NATIONAL ROAUS H H 3 s H s 1 ] 1 L] 1
1 NATTONAL HIGHWAYS
. CONSTRUCTION 49.2 24.5 27.0 27.9 10.5 8.8 147.9 “as5 0.0 152.4
. MAINTENANCE 2.6 ?.9 7.8 3.5 2.0 -5 19,3 3.6 0.0 22.9
2 NATIONAL CUMMERCE RDS T+6 S.6 2.9 1.6 1.3 -8 19.8 0.0 0.0 19.8
TOTAL  (A) 59.4 33.0 37.7 33.0 13.8 10.1 187.0 81 0.0 19541
{8) ROADS OTHER THAN NATIONAL
1 H b H H 1 t 1 ) H
1 CONSTRUCTION
. RURAL ARTERIAL 581 3.4 S0.43 9.8 22.5 T.7 181.8 2 0.0 18240
. RURAL LOCAL 101.8 57.2 63.5 13.9 35.5 l14.1 286.0 1.3 .5 287.8
TOTAL 159.9 30.6 113.8 23.7 S8.0 21.3 467.8 1.5 5 469.8
. URHAN  ARTERIAL 6243 TR.4 2444 12,8 26.3 10.2 21444 -8 7.9 223.1
. URBAN  LOCAL 91.0 82.3 32.9 19.1 22.4 741 254.8 7.3 19.1 281.2
TOTAL 1533 160.7 $7.3 31.9 48.7 17.3 45942 841 27.0 5043
L. RURAL  MITERS 1.5 .3 1.3 .1 2 o 3.8 0.0 0.0 3.8
. URBAN MITERS 6.8 2.3 1.3 1.6 Lot 2 13.4 0.0 0.0 13.6
TOTAL 4.3 2.6 246 1.5 le6 .6 17.2 0.0 0.0 17.2
TOTAL CONSTRUCTION 321.5 253,9 173.7 97.1 108.3 V.7 95442 9.6 27.5 991.3
2 MAINTENANCE .
- RURAL  ARTERIAL 6246 19.7 17.5 lo.o 11.2 450 125.0 2;2 040 127.2
. RURAL LUCAL T3¢9 41.0 35.3 17.2 13.8 10.9 192.1 50 o 19745
TOTAL 136.5 60.7 52.8 27.2 2540 1449 317.1 T.2 % 32447
- URBAN  ARTERIAL 315 12.3 be2 4.0 1.8 1+0 568 3 1.2 58,3
- URBAN  LOCAL 79.5 61.8 2147 10,6 13.9 3.9 191 et .9 1.0 193.3
TOTAL 111.0 Taul 27.9 4.6 15.7 .9 248.2 le2 242 25k.6
YOTAL MAINJENANCE 2475 134.8 80.7 “41.8 40.7 19.4 565.3 8.4 246 576.3
ToTaAL Ry 569.0 38,7 254.4 98,9 149.0 59.5 1519.5 18.0 30.1 1567.6
(C) PLANNING AND RESEARCH ol J.1 1.3 1.5 1.3 5 12.1 0.0 0«0 1241
632.8 448 2934 133.4 16441 Tu.d 17186 261 30.1 17748

R R R TR Y Y Y s}
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TABLE 55
ctescescersrssasennn
ESTIMATEDND ACTUAL ROAD EXPENDITURE 8y CATEGORY ,8Y STATE 1977778
(5 MILLION » 1976/77  PRICES)
soRRRD *
H H H H H :  ALL H H TOTAL ¢
CATEGUORY 1 NeSeWe 32 VIC QLD : SeAe : WeAs 3 T A S 3 STATES 3 NeTe 1 AeCeTs AUST,. . ¢
H H H : 3 H 1 H 1
H : H B H 1 H 1 H :
. . . .
(A} NATIONAL RUADS 1 H H 8 H H H H H H H
1 NATIONAL HIGHWAYS
. CONSTRUCTION S4ea 26.3 28.1 18.9 15.5 649 14841 7.2 6 155.9
. MAINTENANCE 7.7 2.6 P 3.8 4.2 .8 21.2 3. 0.0 30.3
2 NATIONAL COMMERCE RDS 5.9 4.0 2.5 1.6 1.5 - 16.4 0.0 0.0 1644
ToTAL (A 68.0 30.9 38.7 2443 21.2 8.6 191.7 10.3 6 20246
(8) ROADS OTHER THAN NATIONAL '
H 3 H H H H H : H B
1 CONSTRUCTIOUN o
« RURAL ARTERIAL 80.2 .6 44.5 1.1 2z.4 9.0 198.6 .3 0.0 198,9
.~ RURSL LOCAL 103.4 58.3 6149 12,7 28.3 13.3  278.3 1.3 0.0 279.6
ToTAL 18440 89.7  106.4 23.8 5047 22.3  476.9 1.6 0.0  478.5
. URRAN  ARTERIAL 6904 81.7 29.3 13.2 22.8 Toe 22348 8 22,7 2073
. URHAN LOCAL 97.4 83,1 3247 20.5 23.9 6.0 2644 6.7 12.0  282.7
ToTAL 167.2  164.8 62.0 33.7 46,7 13.4  487.8 1.5 34.7 5300
. RURAL MITERS 1.4 .6 1.1 .2 .2 -4 3.9 0.0 0.0 .9
. URBAN MITERS 6.8 2.7 1.1 1.6 1.3 .2 13.7 0.0 040 13.7
ToTAL 8.2 3.3 2.2 1.8 1.5 .6 17.6 0.0 0.0 17.6
TOTAL CONSTRUCTION 359.4  257.8  170.6 59.3 98.9 30.3  982.3 9.1 34.7 102641
2 MAINTENANCE .. ‘
. RURAL ARTFRIAL 5443 20.0 1641 1041 9.9 45 11449 1.8 0.0 11647
+  RURAL LOCAL 72.5 4.6 35.3 16.3 1644 129  197.0 4.1 0.0 20141
ToTAL 126.8 63.6 51.4 26,4 26.3 174  311.9 5.9 0.0  317.8
. URBAN ARTERIAL 39.7 13.4 5.7 4.0 2.3 1.0 6641 .3 1.1 67.5
. URBAN LOCAL 85.1 63.0 20.9 1.3 136 w6 19845 .9 1-4  200.8
TOTAL 124.8 764 . 2646 15.3 1549 5.6 26446 1.2 2.5 268.3
TOTAL MATNTENANCE 251.6  140,0 78.0 41,7 42.2 2140 57645 7.1 2.5  586.1
TATAL (R} 61140 397.8 24846  101.0  14l.l 59.3  1558.8 16.2 37.2  1612.2
(C) PLANNING  ANO  RESEARCHM 3.8 2.7 1.3 1.5 1.1 .7 1.1 0.0 0.0 1.1
TGTAL (A B ANy C) £B2.8 431,64  288.6  126,3  163.4 65.6 17616 26.5  37.8  1825.9
RBLAERRT BB BT HRRTIY BLBFOIRRRRDERDRRROBRRS (2222222 ) 2222 XXX ) EXTTITITRI YT AL ISR LY X3
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TABLE 56

asroassscscsnttosene

ESTIMATED ACTUAL ROAD EXPENDITURE B Y CATEGORY +8Y STATE 1978779

Necanseranssasrsatetastncesactasstnnannnatd

L N P L T R R L T T R P R T R XY

(% MILLION » 1976/77 PRICES)

D T L L L T T T T T L L T Y e S P T I LY R T

] : T ALL H H t TOTAL 1

1
N.S.Wo 2 V I C

H H H
CATEGORY : T ULO : S.A. r wWw.A, I T AS : STATES t N,T, : A.C.T. : AUST,
v H H : : H : H H : : H
H 3 : t 3 H 1 1 H
R R AN B AN B RERNABH GG R BB R RV AR ERBRARRBR AR AR B U R R NSNSt tan ARA X222 ) ABERERNARBP SR B GRGNGCRER RO RDP R RO
(A) NATTONAL ' R(GAUS H i : : : H H H H : H
1 NATIONAL HIGHWAYS
«  CONSTRUCTION 568 24,3 28,3 1946 15.1 Toh 1515 8.7 3.5 163.7
. MAINTENANCE 7+5 2.8 4.5 4.0 3.9 -9 27.6 2.9 0.0 30.5
2 NATIONAL CUHAMERCE RODS 3.7 Sab 2.9 1.5 1.8 8 16.0 0.0 0.0 1640
TOTAL  (A) 6840 3z.7 39.7 25.1 20.5 Jel 19541 11.6 3.5 210.2
tB) RNADS OTHER THAN NATIONAL
H : t : : H H 3 3 3
1 CONSTRUCT [ON
. RURAL ARTERIAL 86.7 31.2 45.6 11.5 2404 Y5 208.9 3 0.0 209.2
. RURAL  LOCAL 102.9 $9.2 60.6 12.9 29.7 14.3 2796 1.6 0.0 281.2
TOVAL 189.6 90.4 106.2 240b Sde) 23.8 488.5 1.9 0.0 49044
« URHAN  ARTERIAL T1.9 82.3 29.5 13.6 24.9 7.8 230.0 1.5 16.5 24840
. URBAN  LOCAL 100.2 43.8 32.1 20.7 24.9 be} 267.8 T.2 0.0 275.0
TOTAL 17241 166.1 61.6 J4.3 49.8 1ie9 497.8 8.7 16.5 $23.0
. RURAL MITERS 1.2 »6 1.3 ol 3 o3 3.9 0.0 0.0 3.9
- URBAN  MITERS 6.9 2.7 1.3 l.4 1.4 .2 13.9 0.0 0.0 13.9
ToTAL 4.1 3.3 246 1.6 1.7 -3 17.8 0.0 0e0 17.8
TOTAL COMSTRUCTION 369.8 259,.8 170.4 60,3 105.6 3u.2 1004-1 10.06 16.5 1031.2
2 MAINTENANCE
- RURAL ARTERIAL 55¢6 " 202 17.1 10.¢ 11.2 4e8 1196 2.2 040 121.8
- RURAL LOCAL T4 Sl ol 35.1 16.5 17.1 13.0 199+5 5.0 0.0 204.5
TOTAL 129.0 b4at S22 27.2 2843 174 31941 7.2 0.0 32643
. URHAN ARTERIAL 43.0 13.6 5.9 4.0 2.7 10 T0.2 3 latt T1.9
. URAAN  LOCAL 8T.5 64,7 20.6 11.5 l4.3 47 203.3 l.1 1.9 206.3
TOTAL 130.5 7R.3 26.5 15.5 17.0 5.7 273.5 l.a 3.3 278.2
TOTAL- MAINIENANCE 259.5 142,9 8.7 4247 493 235 592.6 8.6 3.3 60445
ToTAL (R) 429.3 402.7 24941 193.0 150.9 al.7 1596.7 19.2 19.8 163547
(C} PLANNING & AND RESEARCH 4.0 2.8 3.2 1.6 1.3 8 12.7 0.0 0.0 13.7
TN T al Ay H AND C) 101.3 439,2 292.0 129.7 172.7 Ti.o 180545 30.8 23.3 1859.6

B R A LA R R R R R R g L R R N L LR R L Yy R e R N s e
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TABLE 60

esesssavsscessessacas

FSTIMATERD ACTUSL RO AD EXPENDITUNKRE 1974/15 To 1978779

P L L L R L R e P R P Y Y

ANNUALLY AND IN TOTaAL 8y

waeeeassasersssssattteetetstasnannesatrtestsatsassanoas

LEVEL - 9F = 0OVERNMEWRT S0URCE OF FUNDS o AND" "BY’ CATEGORY"

P I I I I O N I T O N R R P Y P T T P P PR T Py PPN

(3 MICLLION o 1976777 PRICES)

»e EX 22223
H H H H 3 : TaTAL : AVERAGE ANNUAL :
SNURCF 0Or FUNDS i
. H H 3 H : : FOR b GROWTH RATE 3
LIS 1374775 1975776 1976777 1977778 1978779 -
. H H H H H H PERIOD ¢ PERCENT H
CATEGORY '
(A) COMMONYEALTH
1. CONSTRUCTION .
« NATIONAL HIGHWAYS 116.2 132.6 137.9 14741 1545 68643 7T.85
< NAT. COMMERCE WOADS Y] . 1244 18.9 15.2 146 62.9 68.76
. QURAL EOTYI 7 )
ARTERIAL 6141 53.6 58.1 66.3 - 66.8 305.9 2.25
LOCAL 6840 5640 5649 67.0 63.4 311.3 =1.77
TOTAL - 129.1 - 109.6 115.0 . 133.3 130.2 617.2 21
. URREN 20205
C ARTE~IAL 191.3 157.9 127.2 98.7 92.7 667.8 ~19.86
LOCAL 218 30.3 40.1 4246 2944 16442 7.76
TNTAL To213.1 188.2 167.3 141.3 12241 832+0 ~14.94
« MITERS . 5.8 15.2 12.2 1246 127 5845 21.64
TOTAL  CINSERUCTION 464.0 45840 45143 44945 43401 225649 -1.68
2. MAINTENANCE T e7.8 7146 64.0 65.5 67.2 336.1 -.22
A. PLANNING AN RESEAKCH 5.9 6ol 5.8 445 6e7 2910 3.23
TOTAL  COMNO dwrALTH $537.7 535.7 S21.1 51945 50840 262240 ~1.43

P L L T L R g R Y R L Y R I e T e T LY Ty Y L
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T AHBLE 60 (CONT)

ESTIMATED ACTuaAaL RO AD EXFPENDITURE 1574775 T0 1978/79

saassamsne R R N T A

ANNUALLY AN D I N TO0T AL 8 Y

R T

LEVEL = OF - GOVERNIAENT SOURCE CF FUNDS + AND B Y CATEGORY

R e R T T T L T

(% MILLION » 1976/77 PRICES)

BRARTARERRRDURR UG UR RO R G DI R B LR AR IR R DE RO R BN RO R RND “ORRW (I YY YRS
: : : H : 3 TOTAL 1 AVERAGE ANNUAL 3
$NLRCE o F FUNNHS
: : H H H b] FOR : GROWTH RATE ¢
L 1874/15 1975/76 1976771 1977/78 1978/79
. : H g H H PERIOD 1 PERCENT 1

CATEGORY
e e e R e S T T T T T T YT Y LIy iyl nuyuppiy
(4) 5 7T AT F RG] TERRITORY
R L L T T Y Y TS

1. CONSTRUCTINN

« NATIONAL  HIGHWAYS . 7.0 13.4 l4.5 3.8 9.2 5249 7.07
«  NAT. COMMERCE ROADS 9al 247 9 1.2 led 15.3 -59.67

. RURAL 20ADS
ARTESD AL 9.2 123.4 123.7 132.5 142.2 62140 9.42
Locar, J5.5 S0.1 63.9 48.9 510 24944 9.48
Toval 134.7 173.5 187.6 181.4 193.2 A70.4 Felote

a UHHAN  “0ADS
ARYEs L al A4y 67.0 81.6 133.9 14045 507.8 13.45
LocaL 24.3 24.7 0.6 21.6 216 121.8 -1.91
TOTAL, 10841 N7 11242 155.5 16241 629.4 10.66
o MITERE Loy 7.0 S5e0 S5e0 5.1 23.9 29.74
TOTAL CONLTHRUCTIUN 260.7 2HY, 3 320-2 351.9 371.«0 15921 9.22
Ze MAINTENANCE 170.0 197.5 206.8 21746 22742 1U19.1 7.52
d. FLANNING ANU HRESEARCH T 5.3 6. 643 0.6 7.0 319 7.20
TOTAL STATE ANU TEWRKITORY 44640 492.5 533.3 57641 60S5.2 264341 B8.54

e e R R T 2 T S R R g g LAAAT AL TS TY R TR TYR LT T L T Y TPR Sy
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T A8LE 60 (CONT)

ESTIMATED ACTuUaAaL R U AV EXPENDITUNRE 1974775 Tu 1978779

hesacesseestesasnacanrransseas st s NasesatetanianoetaTIa e IIsRsRIRBONIdRLILIISR ARSI RORER ERRORn

ANNUALLY AND IN TOT AL 8 Y

LEVEL = OF = GUVERNMENT SUVUURCE oF FUNDS +» AND BY CATEOORY

(5 MILLION « 1976/77 PRICES)

DRHBARSEE REERD R AL 22222} - -s
) : H H H : : TOTAL : AVERAGE ANNUAL
SO0OLRCE u F FUNDS . - B
: H H : H : FOR 3 GROWTH RATE 3
ANV 1974715 1975/76 1976717 1977/78 1978779
H H H H : H PERIOCD 3 PERCENT B

CATEGORY

ey 3 * L]

ter LCcCaAL VO VERNMENT

1. CONSTRUCTION
« NATIONAL HIGHWAYS 0.0 0.0 0.0 0.0 0.0 0.0 0.00 NA
+ NAT. CUMMERCE RUADS 0.0 0.0 0.0 2.0 0.0 040 0.00 NA
o RURAL RUAUS
ARTERIAL 0.0 0.0 -2 .l 2 5 *R0200 NA
LOCAL 152.8 171.2 1670 163.7 166.8 8215 2.22
TOTAL 152.8 171.2 167.2 163.8 167.0 822.0 2425
« URBAN KUAUS
ARTERIAL 1340 l4s1 laed 147 14.8 709 3.30
LOCAL 211.2 233.0 210.5 21845 22440 1097.2 .48
TOTAL 22442 247.1 22443 23342 238.8 1168.1 159
« MITERS 0.0 9.0 040 0.0 0.0 0.0 0.00 NA
TOTAL CCONSTRUCTIUN 377.0 418.3 392.0 I97.0 405.8 1990.1 1.86
2. MAINTENANCE _Jlu.‘o 337.3 328.4 333.3 340.6 1658+0 1.70
3. FLANNING ANU RESEARCH 0.0 0.0 00 0.0 040 0e0 0.00 NA
TOTAL LOCAL GUVERNMENT 6954 75546 7204 T3v.2 Th€es 3648.1 1.79

RN SR IGU R R RN BRI RN RS I E R H R B RTIH B RN SEI I AR ST AN IO NS trsuvcON 2 » LY
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TABLE 60 (CONT)

ESTIMATED ACTUAL ROAD EXPENDITURE 1yT4s7s To 1978779
ANNUALLY AN D N TOTAL B Y
LEVEL -~ 0F = GOVERNMENT SVURCE UF FUNDS s ANUD 8y CAT

EGORY

B R R R R R T R R L R T P R T

(> MILLION » 1976/77 PRICES)

BREARRDBEAERBREBBDIRETRRBE I RN B AR R B AR R IR AR U E RPN R ER B AR NGO »e (X1
: H] H 3 1 H TOTAL B AVERAGE ANNUAL %
S0LRCE o F FUNDS
: t H H : 3 fFOR H GROWTH RATE 3
A0 1974715 1975776 1976777 L977/78 1978/79
: H H S 3 1 PERIOD 3 PERCENT H
CATEGORY
BARRBRRERBRER ARG R PR R B AR PR RBBRRRRBERR RS RARROR BB RN DGR NR L2223 MESDARGERDINNS [ 222212 -
AL L LEVvELS
RBUBRARABBRAIRBARBIRED
1+ CONSTRUCTIUN
» NATIONAL HIGHWAYS 12142 14640 152.4 155.9 163.7 7392 7.80
« NAT, CUMMERCE KOADS 10.9 1541 . 19.8 164 1640 T8e2 10.07
. RURAL KOAuS
ARTERIAL 160.3 177.0 182.0 198.9 209.2 2T e te 6488
LocaL 256.3 277.3 287.8 279.6 281.2 138242 2+35
TOTAL albag 45443 469.8 4Td.S 4904 230946 4.l6
. URBAN RrUAUS
ARTERILAL 289.1 239.0 22341 241.3 248.0 124645 =3.91
LoCAL 25043 248.0 281.2 28247 275.0 1383.2 1.78
TOTAL Sabea 527.0 50443 53040 523.0 2629.7 -1.0%
. MITFRS Tat 2242 17.2 17.6 17.8 824 23.71
TOTAL  CONSTRUCTIUN 1101;7 1164.6 l1164.5 1198.4 1210.9 58391 2.39
2+ FAINTENANCE 5582 60644 599.2 6lbed 635.0 3013.2 337
3. FLANNING AnD RESEAMCH 11.2 12.8 12.1 11.1 13.7 60.9 5417
ToTaL  alb  LeviLls 1669.1 1783.8 1774.8 1825.9 1356.46 B91Jde2 2474

R R L T R L L T N L T T T R R T T L T e




TABLE 79

]
i

ESTIMATEDUD ACTuAL EXPENDITURE QN ROADS

1976777 PRICE"

R I R R I R R e R L L R P

$ PER VEMICLE
S0URCE ANNUAL
ST ATH 1974775 1975/76 1916777 1977778 1978779 AVERAGE
OF FunNns . GROWTH RATE
NSw CWLTH 72, 70. 71, 70. 67. -1.79
STATE a7, lo3. 93, 110. 114.. 7.07 )
LOCAL 133, 152. 136, 136, 135. .37
TOTaAL 293, 32s. 298, 3la. 317, 2.02 |
vie CuLTH 67, 59, 56, s2. 52. ~6431 |
STATE 71. 6. 0. 73 73. W54t
Lacat 124. 113d. 116, 117« 120, ~. 86 ‘
ToTaL 262, 243, 242, 242, 245, -1.70 |
|
aLh CWLTH 121, 11i. 100, 98. 99. -5.17 |
STATE 1. 79. H9. 46 89, 5.85 |
LOCAL 130, 133 115, - 109 106, “5.43
w TOTAL s22. 323, 304, 293, 293, ~2.38
|
|
:"\ LY CaLTH . 76. n2, 59 59, -4.89 |
STATE 62, . 59, 184 6u. 12, 3461 |
LocaL PEN 40, 13, 71, 1. ~4465 |
ToTaL 219, 21>, 213 194, 202. ~2.05 |
|
an CaLTH 133. 114, 101, 92, %, -10.17 |
STATE 68, T4 "5, al. 9. 7452
LuCAL 90 87. Hé. 86 90. =09
TOTAL cv2, 279, era. 299, . 272, -1.80
TAS CuLTH 126, 133, 116. 98, 102, 5,42 |
STATE 83. 97. 1324 138 146, 16493 |
LOCAL 10K, 106. 103, 104 107, -.32 |
TOTAL 318, 337. 351, 340, 354, 2.74
ALL . CaLTH 85. au. T4s Ti. 71, -4.78
STATE 76, 82, AS. 90, 93, 5.33
LOCAL lel. i25. 114, 113, 115. -1.30

TOTAL c82. 286. ¢lb. 2715 279. -.27
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TABLE 73

esasesssacasarsnasus

ESTIMATED" ACTUAL EXPENDITURE 0N R OADS
$ PER HEAD POPULATIUN

1976777 PRICES
Vesaceansasaneancatanensansetansn, mseedeenraseatnacesr et At T RseRA NIt e Rt sentesanatassnessbnsennertant
SUUNRCE ANNU
5T ATk 1974775 1975/7¢ 1976777 1977/178 1978/79 AVERAGE
UF FUNDS GROWTH RATE

B R R R R R R L LR R R R Y LT T T T T Y

NSw CwLTH N 0. il. 31, 30, —s02

STATE 36, 4l ale 4B 51, 8496
LaCal L' 69, 58. SY. 61, 214
TOraL 1e2. 134, 129 138. 142, 3.82
vIC CWLTH 30. 27. 2b. 25. 25. ~4453
STATE 32 al. 33. 35, 35. 2426
LocaL ELT She ~5. S5. 57. B84
TOTAL lib. 1l4. 114. 115. 116, «00
aLn CabL TH Bl “l. 46, “b. 46, ~2.66
STATE 30. 6. alk, “0. 41. Bk
LOCAL whe 57. 53 S0. 49, ~2.91
TOTal, 13A. 138, JCYN l136. 137. 07
RA ColLTH 3. 16, E 3. 30, -2.72
STATE 29, 28. EE N 34, 6. Sa81
LOCAL 40, 34. 6. 36, J6. ~2.48
THraL 101. loe. e, 100, 102. «06
oA Cal T S5A. 5H. KB 4Y. “48.
! STATE 30, 36. “hae 43 by,
LuCAL 9. “d. 45, 46 48.
TOTAL 127 138, laz. 138 145,
TAS ColTH 51. 64 o7, 4d. Sl
STATE 36 41 65, 68 2.
LUCAL 49. Sia 50, 51, S3.
TOTAL 145, 161. 173, 168+ 176,
ALL CALTH 37. 3. EIUN 33. 33.
STATE 43. EX R A9, 42 LT
LOCAL 524 S56. 3. 54. S4.

roran 12z, 129, 2T, 129. 132,
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TABGLE 80

PROJECTED RO AD EXPENDITURE a Y CATEGORY »BY STATE 1979/80

T L I T N D Y

(% MILLION » 1976/77 PRICES)

sasednnn

H H - H B : H ALL H H TOTAL H
CATEGUHY MNoeSeWe 5 VI C 2 QLD 2 SeAe : wWeAe 3 T AS t STATES ¢ NeTe 3 AeCeTe ! AUST. ¢
: : H : : H ] H H
s : : : : ' : f : 1 :
. N
(A) NATIONAL ROADS : ' : ' : : 3 : 3 : :
1 NATIONAL  AIGHWAYS .
- CONSTRUCLTION 56.8 2443 2844 19.8 150 Tate 151.7 11.3 2.2 165.2
- MAINTENANCE 7.5 7.8 8.5 4,1 4.0 9 27.8 3.0 0.0 30.8
2 NATTONAL COAMEPCE RDS 3.7 5.6 2.9 V 1.7 1.5 -8 1€6.2 0.0 0.0 16.2
TOTAL  (A) 68.0 32.7 39.8 25.6 20.5 Jel 1957 1443 2.2 212.2
() ROADS OTHFR THAN NATIONAL '
. H H H : H H H 3 H B
1 CONSTRUCTION .
- ‘RURAL WRTERTAL 91.7 32.2 “6.8 11,7 25.1 9.8 2173 3 00 217.6
. RURAL  LOCAL 107.1 61.3 6l1.3 13.1 3l.1 14.9 288.8 240 00 290.8
TOTAL 198.8 93,5 108.1 L3y -] 5642 24.7 506.1 2.3 0.0 S508.4
".  URHAN ARTERIAL 74+9 85.2 30.3 13.9 25.5 8.1 237.9 1.9 20.1 259.9
. URBAN  LOCAL 10448 87.5 32.4 21,1 2644 6. 278.5 9.0 0.0 287,55
TOTAL - 179.7 172,7 62.7 35,0 51,9 14,4 S516.4 10.9 20,1 547,4
. RURAL 4ITERS 1.3 L] 1.3 2 2 3 3.9 0.0 040 3.9
. URBAN MITERS T.2 2.6 1.3 1.4 le4 2 l4.1 0.0 0.0 14.1
TOTAL 8.5 3.2 2.6 1.6 1.6 «5 18.0 0.0 0.0 18.0
TOTAL CONSTRUCTION 387.0 269.4 1734 6l1.4 109.7 336 1040.5 13.2 20.1 1073.8
2 MAINTENANCE .
. RURAL ARTERIAL 59.4 21.1 17.8 11.2 1l.8 5.0 12643 2.2 0.0 128.5
- RURAL  LOCAL 770 46.2 3S5.4 16.9 17.9 13.6 2070 5.2 0.0 212.2
TOTAL 136.4 67.3 53.2 281 29.7 18.6 333.3 Tels 0.0 340.7
. URBAN ARTERIAL 46.] 14.3 6e2 4,3 2.8 lel T4.8 T 1.5 767
. URBAN LUOCAL 91.8 67.8 20.7 11.8 1S5.4 5.1 21246 1.0 1.8 215.4
TOTAL 137.9 82.1 2649 16.1 18.2 6.2 2874 let 3.3 292.1
TOTAL MAINTENANCE 27443 149.4 80.1 44,2 47.9 2648 620.7 8.8 3.3 632.8
TOTAL (R) 661.3 418,8 253.5 105,06 157.6 6444 1661.2 2240 23.4 1706,.6
{C)} PLANNING ANU RESEARCH 4] - 2.9 - 3.3 1.7 - 1e3 ] 1441 0.0 0.0 14.1
H H H H 3 i H 3 H H H
TCT AL (Ae B AN C) 7334 454 .4 ' 296.6 132,9 179.4 T4.3 1871.0 36.3 2546 1932.9

ABSUNBER BROENETUR  _HERQHGIORVANERUNSRNNSY seseuny
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Tenn/Al
C/G
S/
L76
mr

1yR1 /87
PN
CrG
S/G
L/6G
ToT

19R2/A1
C/G
S0
L/G
TOT

[EERVETS
P
/6
576
LG
Tny

PROJECTLED

NS W

1ay.0
235.8
335.0
179.9

lay,l
3.0
3a7.8
H29 . H

144.0
3524
34241
RH4 .0

laval
RE N
40n,1
Gud et

v

Hy

Ic

EERY
145.9
2358
4190

3344
135.4
25h.1
50443

93.4
16644
27345
5332

9344
IRARY]
29241
50142

Pl

RO AD

> T A TEF
.

TABLE g1

sasrescsssrsssconess

EXPENUITUKES

AN D By

(% MILLIUN o

L L

EEN-
Y940
1073
304eb

GReu
105.7
10943
3134

EET
112ay
1114
A722e8

P88
120t
113.6
3327

S A

7.9
5145
4848
138.2

37.9
5540
50.9
143.8

37.9
54.8
53.2
L49.8

A749
6248
55.5

12602

1976777

w A

S7.4
640
6649
189.2

LYRES
69.3
73.1
1998

S7aa
T4a0)
T79ed
2117

Slel
71944
871
22340

BEYOND

SUOURCE v

PRICES)

T A

20.5
33.0
24,2
17.7

2045
35.3
25.9
Hla7

20,5
31t
2746
BS.9

2.5
49.3
2945
90,3

s

SuUs

‘TOTY

45647
690.0
822.0
1968.4

4567
Takal
473a1
2073.4

45640
802.6
9ET.6
2186.9

4Sbay
865.4
I85.9
2308.6

F

FUNDS

NT

610
040
S.0

56,0

A

1979780

cT

24.7
0.0

28.7

39.9
0.0
0,0

39.9

TOT AL

524+0
690.0
825.6
2039.7

5336
Tabal
877.2
2154.8

54446
802+6
932.1
2794

5577
865.8
990.9
2414.5



ANNEX 4

INPUT~-OUTPUT TABLES

Table A4.l1 provides details of the direct and indirect industry
requirements for each $100 of expenditure by the road construction

industry.

The following Table provide the results of the input-output model
by fifty-eight industry sectors for the years 1979-80 to 1982-83

‘inclusive for the following projections of road finance:

. evaluation projection (100% of warranted program)
. 95% of warranted program
. 90% of warranted program
. 85% of warranted program

. 80% of warranted program

340




TABLE A4.]1 - DIRECT AND INDIRECT INDUSTRY REQUIREMENTS FOR EACE $100 OF
EXPENDITURE BY THE ROAD CONSTRUCTION INDUSTRY

INDUSTRY Direct Direct and Indirect
1 AGRICULTURE - 0.17
2 FORESTRY LOGGING - 0.31 0.45
3 IRON - 0.11
4 OTHER METALLIC MINERALS - 0.41
5 COAL - 0.32
6 CRUDE OIL - 1.63
7 QUARRY MATERIALS 10.95 11.52
8§ NON METALLIC MINERALS NES - 0.26
9 SERVICES TO MINING - 0,10
10 FOOD PRODUCTS - 0.21
11 ALCOHOLIC BEVERAGES - 0.03
12 TOBACCO PRODUCTS - 0.02
13 TEXTILE PRODUCTS - 0.64
14 TIMBER AND PAPER PRODUCTS 0.93 2.88
15 CHEMICALS 1,58 3.14
16 PETROLEUM PRODUCTS (AUST. OIL) 5.04 6.49
17 PETROLEUM PRODUCTS .(IMP, OIL) 2.47 4.55
18 GLASS AND CLAY PRODUCTS - 0.12
19 CEMENT 0.19 0.99
20 READYMIXED CONCRETE 1.68 1.72
21 CONCRETE PRODUCTS 3.26 3.29
22  NON-METALLIC MINERAL PRODUCT 0.02 0.11
23 METAL PRODUCTS 2.79 5.19
24 MOTOR VEIICLES AND PARTS 0.07 1.06
25 SHIP AND BOAT BUILDING - 0.15
26 LOCOMOTIVES ROLLING STOCK - 0.15
27 AIRCRAFT BUILDING - 0.04
28 SCIENTIFIC, ELECTRONIC EQUIPMENT - 0.23
29 HOUSEHOLD APPLIANCES - 0.04
30 ELECTRICAL MACHINERY 0.02 0.49
31 AGRICULTURAL MACHINERY . 0.02
32 CONSTRUCTION EQUIPMENT 0.37 0.48
33 OTHER MACHINERY 0.37 0.71
34 RUBBER PRODUCTS - 0.82
35 OTHER MANUFACTURER PRODUCTS 0.19 0.60
36 ELECTRICITY 0.37 1.40
37 GAS 0.02 0.06
38 WATER SEWERAGE AND DRAINAGE 0,18 0.38
39 RESIDENTIAL BUILDING - -
40 ROAD CONSTRUCTION - -
41 RAIL CONSTRUCTION - 0.17
42 OTHER CONSTRUCTION - 0.69
43 WHOLESALE AND RETAIL TRADE 4.30 6.82
44 MOTOR VEHICLE REPAIRS 0.33 0.89
45 OTHER REPAIRS 0.20 0.50
46 ROAD TRANSPORT 9.72 10.74
47 RATLWAY AND OTHER TRANSPORT 0.18 0.99
48 WATER TRANSPORT - 0.66
49 AIR TRANSPORT - 0.30
50 COMMUNICATION - 0.86
51 BUSINESS SERVICES 0.33 4.25
52 OWNERSHIP OF DWELLINGS - -
53 PUBLIC ADHMINISTRATION - 0.04
54 DEFENCE - -
55 HEALTH - 0.02
56 EDUCATION LIBRARIES, ETC. - 0,01
57 VELFARE SERVICES -- 0.12
58 OTHER SERVICES 4.09 8.66
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RGAT CRES180CTILy I=UuSTry FEUUIREME®TS ¢ EVALUAYTLGN PRGJECTIONS (RISING PROFILE) FOR 1979-80

(natiocral Accounting bLefiritiorns

srillicr

196e6=69 krices)

JREVR SN SO ¢

FIieL
CErRAD

$

ACRICLL 14kE

BLrESTFY LUGGLHG

IR

Clbrw »ETEELLC 0 T bwrld

CLat . :

CFLDE LTL

CLAPry "diEwlALs

SCn PEAALLIC cleeralS ES

y SkrvIdi [ TSR BV SR

10 FOCE FREALHCHE

11 RPLCOHCLIC FeVvERAGES

12 1CeaCCL FRIETLCIS

13 1FXITLF FRLELCIS

13 TI¥EF AcL FAPre PROCLIIE

15 CRErICALY

1o FETHULEW- ErCLUCLS (BUET. LIL) |
TElLE erl T8 (1°Fa. LAL)

58 Al Clay FRLRUCTS

19 Cevrnl

20 FEATY ~)REL CuhCRRETY

21 LOACheLe ERCLUCTR

22 NCA=FFISLLIC wihkrAL BRtLeld

23 S IXFFAL CPOLLCT

24 “C1CKk veRICLES AND Earild

25 SFI¥ Anfi st Al BLILLI~G

26 LCCMw(ilved FULLLSG &IGCH

27 ALRCRAET BJUTLDIAG

28 SCIENTIELC ,FLECIRLC W HC EQUIPMENT

L R NV NV Ny

150€,C0
3z.C0
4¥1.00
htgatu
333.00
{sCu
3.Cu
CaCG
1z.00
37¢i.C
2€i,0v
1€3.00
1hez.t0
c47.00
441,00
EI W
o
450U
[VETRY)
CaCy
1.00
1C.ou
167,00
G€3,L0
Jr.00
33.n
25.0
310,00

TCTAL
CLIERL]

s

DIKECT PERCENTAGE DIRECT

REGUIREMENTS OF
$m

PERCENTAGE
INDUSTRY AND INDIHECT OF INDUSTRY
QuTePul REQUIREMENTS OUTFUT
% sm i %

4016.71
160,52
589,21
919,24
Ser,us
252.82
101,56

nl.17
44,89

i387 .06
2EH.17
178.11

2672,53

3035,38

1425.349
dyd,€2
Ivl.ee
121.77
104,20
137.37
193.29
132,38

Ah51,1¢C

1375.77
236,18
179.44
267.97
079,65

0,000
2.175
0.000
0,000
0,000
0,000
77.822 4
0,000
9,000
0,000
0,000
0.000
0.000
6,608
11,233
35,6814
17.577
0,000
1.322
11,921
23,172 1
0.132
19,823
0,529
0,000
0.000
0,000
0,000

0,000 1.190 6.030
1.142 3.204 1.682
0.000 0.793 0.135
0,000 .- 2.926 0.318
0,000 : 2.261 0,398
0.000 11.606 4.591
8,169 81.897 50.691
0.000 1.859 3.040
0,000 0.71% 1.601
0.000° 1.498 0.034
0.000 0.218 0.076
0,000 . 0.134 0.075
0,000 4.542 . 0.170
0.218 20.506 0.676
0.615 22.329 1.223
4,049 46.164 5,219
Seu27 32,362 10.735
0.000 0.846 0.201
1,268 7.042 6.754
8.678 12.221 8.896
1,983 23,422 12,117
0.100 0.793 0,599
0.436 36.874 0.810
0.038 7.503 0.54S
0.000 © 1,042 0,441
v.000 1.052 0.586
0.000 0.308 0.115

0.000 1.650 0.243
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UG e e e 00T e e o0 BT 3 ey AR L0 e RGJRCT lung (RLS1NG FRUFILE) FUR 197980 (cont.)
[retier4l cccountivs votiritices : s:1llicr lSeneoy Frices)

Vol sey RRRr VoiaL BIFECT FERCENTAGE DIFECT PERCENTAGE
CER I gty et REGUIKEMFNTS UF InDUSTRY AND IEDIRECT OF INCUSTRY
¢ sn Sm GUTPL KEQUIKEMENTS OUTEUT
% sm L
Do O e ey 1y, - 1id,ee JL 000 [V Y 0.289 0.058
SO RLECTE LCAL saCul v JUG et 035,45 0.132 0,019 3.470 0.499
3UCAGRICUT AL @l 4p0 1 oy Fedann 167.3C 0.000 0,000 0.136 0.081
32 CUaBteldTie s ko Je e | PR ERE TN 2,643 0.872 o 3.414 1.126
I N A BTN T A NN N S aLn RPN I 2.64) 0,244 5.019 0.540
KR N AR L U g ot Ynl.04 04000 0.000 “5.8113 2.068
L T R A Yo AT I A W OOR! 953 .0y BRIy 1.322 G.120 4.228 0.383
o FLECTY (L Z2(.0u 1740 .54 2.643 0.212 9.917 0.794
ER AN NN L3a,un 1o7.5% 0132 0.079 G.390 0.233
IMow AT Ll ek ACe anl v NN AGE 12404060 o, 14 1.422 0.236 2.724 0,486
AN F B T T FRTE RS 2vdieun 2U33.00 t.000 000U 0.000 0.000
AU BCAL L ETHLCT T Tll.n T 06 0,000 0.000 711,000 100.000
AL BETL €U e TetC i, TC.0n 247,08 0.060 0,000 1.225 0.496
B U G e LR LTI 52kt 2733.6¢ 0.000 0.000 4,586 0.179
i Al AR UATE VALY 154¢. 00 n6ah1,71 30.607 0,460 48.496 0,729 *
Cle kiUt BGI.0 aib.43 2,379 0.2nn 6.344 0.769 1
15 (LFan piiall 134,40 W97 1.454 0,494 3.530 1.199
Ao GEAT A ! 1024.6 1727.28 b9,.1186 4.002 T6.343 4.42¢C

47 EAQLE Ay Trp s Lh b ER R IPRHT 1hZ21.63 1.322 0.129 7.070 0.692
AR VB K R, ErqL.cn Y66 .23 0aG00 0,000 4,693 0.48¢6
A9 AL Intg 5 A31.08 0.000 0.000 2.110 0.254
S0 CCy“bleatlee 14vd, 78 0,000 0,000 6.086 0.418
D1 PLELEES SRlv RS 4700017 22342 0,050 30.218 0.643
92 CucbhErtE LE Del Ll bosa Jegs U Jeus 06 Uau0u 0,000 0.00v 0,000
S3 FLYLIC AL (i3I0 ATT o 19030y 1936 ,74 0.000 0.000 U.301 0.016
S LR CF 3 [ 1056 ,0¢ Va.000 0,000 G.000 0.000
S FFEALTH 265 060 191,11 . 0.000 [UMIUIVY) 0,172 0.008
B ELLCA TG PiFanelhe, »10, 2048,.00 4206 .03 D00 0.000 0.,07H 3.004
ST wlLkaAel Forevirs TLen 1ip,13 0,000 w000 0.RS7 0,194
G Ler AU FRNTEN ot o AR Y 24.074 0.420 bl.596 M.89Q0
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BLel (0 &, ntCldu. Lobtairt spayd deblenls 3 Evallslifls pROJECIIONS (RISING FRUFILE) FOR 1680-81
(raticral sccounting Letiritlors @ $millicrn lSoh~ny Vrices)

[N ¢ Fiedp WAL DIKECT PERCENTAGE ODIKECT PERCENTAGE
TENAaL VU ELT REQUIKEMENTS OF JNDUSTRY AND INDIRECT OF INDUSTRY
$n $u $m cuTPUI REQUIFEMENTS QUTPUT
% s L

1 PCFICLLTCrr 1ell.0G 41144 .80 0,000 0.600 1.382 0.033
2 FURESTEYT TCCCL-6 3s.( 149,19 2,521 1.269 3.722 1.869
3 IFC: 488,00 pul.l4 0.000 0,000 0,921 0.153
4 ClRth tEI&LLIC @ Ltk snlE 573,00 Uik, 1€ 0,000 0,000 3.399 0,358
5 £l 353.09 5R7.1C 0.000 0,000 2.626 0.447
5 Ctuir Lk Lesu 265,52 0,000 0,000 13.483 5,078
T QLRI RY 43 kR1ALS .00 177,78 90,410 50,856 95.143 53.518
A NCa PelALLIC 11 FkaLS kS C.uu 63,73 0,000 0,000 2.160 3.3689
9 SFFVICER L MLUIvEeC 13.00 47,11 0,000 0.000 0.835 1.772
10 FLCT FHOLLCLE 3e%3. v 4365,2¢ 0,000 0,000 1.740 0,040
Il BLCL L EC PewtEnAGES i11.00 98,46 0,000 G.000 0,253 - 0,085
12 ICEACOL vEITLELS 166,00 153,59 0,000 0,000 0.156 0,085
13 lextlie FROCUCTS 1612.00 27906 k8 0,000 0,000 5.276 0.191
14 T1rber Jo00 EBREr HEGLUCIE (TR 3136,28 T.677 0.245 23.823 0,760
19 CrE¥ICALS - : 4€2Z .43 1MYe,13 13,050 0.6RB 25,941 1.3686
16 FELIR(TH: FFCOLCIS (uli8la LIL) 32%.um 930,01 41.607 4.474 53.631 5.767
A7 ERAFCLEUr #eCLLCES (LrFPo CIL) [ 315,017 20,420 6.400 37.619 11.790
1P GLuJS &rw ClAy brGLuCis 4}.40 437,42 0.000 0.000 0,983 0.225
19 Ciredd C.C 109,.1C 1.535 1.407 8.181 7.498
20 FEEUY tIxel CONCRETe C.CO 144,27 13.849 9,599 14,198 9,841
21 CCHCRRTE pr CDUCTYE 1.0 203,62 26,920 13,221 27.211 13,363
22 WCo=spTALLIC Flukkal PRULLCT 10,00 137,25 0.154 0,112 0.921 0,671
23 FILEEM BRCTLCH 177¢c.00 47%0,76 23.030 0,482 42.838 0.896
24 w0k VepaCLFS Acu PALLE 1LCC LG 1430,11 d.614 0,043 §.716 0,609
2% SEIP &y £UD[ BULLECG ECLLo 244.37 0.000 0,000 1.210 0.495
20 LCCT: CLLvES *LLLLLG SUUCK Je.Cu 1n7.74 0,000 0,000 1.223 0,651
27 AIFCHEFY Lully 10 G 28 .Cu 274,32 0.600 0,000 0.358 0.130

24 SCLE I VF1C LELRCTROLC FLULE-ERT 323.C0 104,59 0.000 0,000 1.917 0.272
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THo L deCTIOnS (RISIMG FRCEPILE) FOk 1980~81 (cent,)

He-y P'rices)

FrEL err DIRECT PERCENTAGE DIRFCT PEFCENTAGE
[ b vy REGULNEMERNTS UF INLUSTKY AND INDIRECT NF INCUSTRY
s Sn $m QUTPUT REQUIREMENTS OUTPUT

% Sm %

tel.ev
PRI

el

Ae Bl oy
cid.un

S517,7%
123,05
112472
3Juaure
Wllevi
£H1 L FS
V144,569
129,13
175,03
Hh1.68
2109 ,00
H26 .00
FAY .14
2hah 28
6bHbT 16
Knd v
Juate
L7498 0498
1ese e
Tuny 2y
dh9 1t
1h2eb.0n
¥he 7

240%,11
ah3,.42
713517

Q.000
U.154
0.000
3.071
3.071
a0V
1.53%
3.071
0.154
1.535
0.000
V.000
0.000
04000
35,554
2.764
1.689
H0.297
1.535
DL,000
0000
0.000
2.721
0000
0,000
0000
N,000
0.000
. 000
33.7177

0,000
0,021
0.000
0.959
[ERY ]
Q.uug
0,134
0,236
0,084
Da204
0.000
0.000
0.00u0
J.000
0.518
0.320
0.555
4,471
0.145
U,000
0.000
0,000
0.056
0,000
0.000
0000
0,000
0000
0.000
Be.q72

0.336
4.032
0.158
3.967
5.831
6.753
4.912
11.521
0.453
3,165
0.000
826,000 1
1.424
5.676
$6.340
7.370
4,101
H8,691
8.214
5.452
2.451
7.070
35.106
0.000
0.349
0,000
0,200
0.091
0,995
11.5%9

0.065
0.557
0.091
1.239
0.601
2,314
0.429
G.887
0.259
0.544
0,000
00.000
0.553
0.199
0,820
0.853
1,348
4.938
0,776
0.545
0.285
0.461
04723
0,000
0.018
0,000
0.009
0.004
N.21%
1.002
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ROAD CufistCllee ol sziny rrygUlkk-eels 3 BvalbatIes PROVECTIONS (RISING FROFILE) FOR 1981=82
(neticrnal Accountilry Letiriticrs @ $trillicr 196H-03 Prices)

1 LLetey Fldal TTAL DIRECT PEHCEMNTAGE OIRECT PERCENTAGE
[T CuiRLY REQUIREMENTS OF INDUSYRY AND INDIRECT OF INDUSTRY
Sk ST $m GUTPUT REQUIREMENTS AQUTFUT
% sm L3

L L L T L e L L L L L L R L T T o e e L L T L L L L T L T P T T L I Ty Iy

1 2CRICLLY b 1765 ,.0Gu 4253,.41 0,000 0,000 1.605 0.038
2 FCrr&ThY [0 CEHGG 3g.CHl 206,79 2.934 1,419 4,322 2.090
3 vt SCE.00 612,02 0.000 0,000 1.070 0.175
4 Clrtdr wrfall LC o lrbral8 SEZ.00 y11,31 0.000 0,000 3.94¢6 0.406
5 Crii EEE QUDLRT 0.000 0.000 3,049 0.508
LG N U Celb 276,41 04000 0,000 15,654 5.623
JoyLabry sa1ziopALS 3.Cu 193,42 104,967 54,270 110,463 57.111
B ACw #rTalLIC ol vbraly P EE CoCn b%,22 0.000 0.000 2,508 -3,845
9 SrEVICES MU #lalry 14,09 6,26 0.000 0,000 0.969 1.970
10 FCCU FRLLECIS Juk .00 432,57 0.000 0,000 2,020 0,046
11 ALCNRILIC FFEvEVAGED ie1.u0 304 .85 0,000 0,000 0,294 0,095
12 ICFACLD PRLLLCTY . 17300 199,13 0,000 0,000 0,181 0.096
13 1F0T1LE pFLLLCEDG 165,00 2587 .51 0,000 0.000 6.126 0.214
14 J1YiEt sal FOPEF EruLuCIE €52.09 3234,33 8,913 0.276 27.659 0.855
15 CkerlTUALS 489,00 1¢75.35 15.151 0.767 30.118 1.525
1o FF1-CIEL. FECUUCTES (wuLbt, CLLL) EE Y 975,42 48,306 4.952 62.267 6.364
17 FEivCLFY» FRCLLCTS (L¥P. LLL) [} 330,90 23,708 7.037 ’ 43.677 12.964
19 GLASS A .1 (LAY FFLRUCHS ECl00 2iu,¢e7 0,000 0.000 1.142 0.254
19 Cenb % (ol 1G9,5¢C 1,783 1,628 9.498 8.674
20 FrpvY YIAKDL CLiCRHR TR C.C0 143,5% 16.079 11.201 16,484 11.483
21 CCaCikle ProécuCin ., 1,02 206,15 31,255 15.161 31.592 15.325
22 MEr=tbrALLAC sluebal, FeliuCT 1C.00 138,69 0.178 0.124 1.069 0.769
23 FintFRAL P aCULCH 190102 49n1,32 26,738 0,539 49,736 1.002
21 #00ER VFRICLES Lrl Fakil it4z.50 1451,34 0,713 0.048 10,120 0.679
25 SHIF RS0 (AL oblIlLL.G B4 ,u00 255,58 0,000 0,000 1.405 0,550
26 LCCCL1IVERS FOLLTILG S0Cr 3q.Co 140,38 0,000 0.000 1.419 0,747
27 AIKCFAFD buiLlbliw T 291 .,.¢€ 0.u00 0,000 0.415 0,142

2d SCURD T3P 0 ,eLlECHaUSIC LU IFaErT 331,040 734,06 0,000 0.0Nn0 2.226 0.303



LyE

ROAL COASTRrLCTIIUN 1P USTRY FrQUlkEmEL TS T EVALUATLION PRGJECTIONS (RISING PRCFILE) FOR 1981=82 (cont,)
(reticral Accounting uwetinitions : snlllicr t9o8=6Y Prices)

Lot STy F14AL TLTAL DIRECT PERCENTAGE DIRECT PERCENTAGE

CExARD auteyl REQUIKEMENTS UF INDUSTHY AND INDIRECT OF INDUSTRY
gn S sm OLTPUT REQUIREMENTS OUTRUT

% sm 3

29 HCLSEECHL FEFLIANCES 354.00 S34.48¢C 0.000 0,000 0.390 0.073
30 ELFCTELCAL MACHLAE b)Y 227.69 738.27 0.178 0,024 4.681 0.634
31 ACPICULET UL waCh e v o 132.80 179,01 0.000 0.000 0.183 0.102
32 CUnaPLOT L, D Pafled 243.00 A323.u5 3.569 1.101 4,605 1.422
33 CIbef PACHINEY 68Z.00 1010,39 3.565 0.353 6.770 0.670
34 FLEEEE BEILLLCIE 51400 304.11 0.000 0.000 1.841 2.578

3% UUFRE ba LEACTUREER FROULCLE eC4.Ly 1186.55% 1.783 0,150 5.703 0.481

Ip FLECTRICIY Y 872460 1353.34 3,565 0.263 13.376 0.988

31 ¢rs 147.600 193,27 0.178 G.097 0.526 0.287

IR walph SkeblaCe Aui DRALMAGE 13¢.00 609,35 1.763 0.293 3.674 0.603

39 RESICPPT LA BLILDING 215C.00 2190.0C 0.000 0.000 0.000 0.000

AL RCRD CC LS 1FLCTIUN §56.00 459,66 0,000 0.000 959,000 100.000

81 FMIL Cur ST8LTT IO 74.00 202,85 0.000 0.000 1.653 0.629

42 CTreF (1 STRELCTIUN 1361,.60 2677.62 0,000 0.000 6.590 0.246

43 whCLESrie Ar D &r1AVL TRAUE 481C.C0 7050,53 41,243 0.585 65,412 0.927 .

44 FCTCE VEnICLY nRFALRS R Y05.67 3,209 0.354 8.557 0.945 |
A5 UikRe REEALES 19C.00 312.73 1.961 0.627 4.761 1.522 ;
A6 RCAT R A SECKT [NEEY 16h3.51 93,226 5.002 102.97 5.524 |
47 FaluaY Al CLdkb 10RSCr 554.0u LUR9 65 1.763 G164 9.536 0.875

AW adThe TNACSECRY 134,00 1037.72 0.000 0.000 6,330 0.610

49 AIF 1P AErLEY eCZ.00 H9R,8S 0.000 0,000 2.846 0.317

50 CEvnTa TCATLCH £S5y .0 1596.98 0.000 0.000 4,209 0,513

51 BLSITFSS SERVICES 142¢ .00 5030.59 3.159 0.063 40,759 0.810

H2 CarFESERIC CF DREILIVGS 35eZ,60 3962.0C 0.000 0.000 0,000 0.000 |
53 FLELLIC ALrIR1SIRATLOS 2074.00 2110.04 0,000 0,000 0.405 0,019 |
53 Lerbrt i i161.00 11H1.C0 0,000 0.000 0.000 0.000

55 HEALTH 2344.00 2370.76 0,000 0,00V 0.233 0.010

56 FCULCATVIT LIERAKLES, &1C. 2385.00 2398.42 0,000 0.000 0.105 0.004

57 abbrabl SeRVICES 341,60 175,17 0.000 0.000 1,156 0.243

58 CTkbk SepVICES 2634.C0 T3d5,2C 39,216 04531 83,081 1.125



8¥vE

KUAL CUnETEUCTION INDUSIKY KEQUIKEMENTS ¢ EVALUATICON PRGJECTIONS (RISING PRCFILE) FOR 1982-83
(tational Accounting Definitions : smillior 1968=69 Prices)

INDUSTHRY FIANAL TUTAL - DIRECT PERCENTAGE DIRECT PERCENTAGE
CEVAND OUTPLT REQUIREMENTS OF INDUSTRY AND INDIRECT OF INLUSTFY
4 sm - .. &m QUTPUT REQUIREMENTS OUTPUT
T % 11 ]
1 AGFICLLTURE 1833.00 4398.18 0,000 0.000 1.864 10,042
2 FCFESTFY LOGCING 4C.00 213,81 3.408 1,594 5.020 2.348
3 IKCN §23.00 - 632,66 0.000 0,000 1.243 0.196
4 CM1HEK FpIALLIC MINERALS €G4.00 1003.03 0,000 0,000 4.584 0,457
S CCAL ¢ 37Z2.C0 622,58 0,000 0.000 3.5492 0.569
6 CFLDF (il G.0v 289,602 0,000 0.000 . 18.184 6.292
7 CUARRY ~A1ERIALS 3.c0 212,18 121.933 $7.306 128.317 60.306
8 NCh METALLIC MINERALS WNES ¢.C0 "67.03 0,000 0,000 2,913 4,346
9 SERVICES 1C VINING 15.00 51.45 0.000 0,000 1.126 2.189
10 FCCLC FEGLUCTE 30659.00 4377.05 0,000 0.000 2.347 0.054
11 ALCCHCLLIC KEVERAGES 302,00 331.69 0.000 0,000 - 0.341 0.103
12 TCRACCC PRGLOUCTS 186.00 204,64 0,000 0,000 0,211 0.103
13 TEXTILF PFFCCULCIS T 1713.00 2936.95 0,000 0.000 7.116 0.242
14 TI¥BEF AND FAPER PRODUCILS 767.00 335,711 10,353 0.311 32,130 0.966
15 ChFHICALS SC€.C0 2043.63 17.600 0,861 34.986 1.712
16 PETPULEUM PRCDUCTS (AUST. CIL) 356.00 1010.99 56.114 5.550 72.331 -7T4154
17 FEIPCLEU¥ FRCEUCIS (IMF. ClL) €.00 T 352.13 27.539 7.821 50.736 14.408
18 GI2SS AxD CLAY FROCUCTS 52.60 462.813 0,000 0,000 1.326 0.287
19 CENFend o C.09 112.14 2,071 1.847 11.033 9.839
20 READY HIXED CONCRETE C.CO © 146,42 18,678 12,757 19,149 13,078
21 CCACKETE PECLUCTS 1.C0 212.89 36.306 17,054 36.698 17.238
22 NCA-FETALLIC MINERAL PRCLUCT 11.00 142,95 0,207 0.145 1.242 0.869
23 MINERAL PROCLCTY 19€1,C0 5084.33 31.059 0,611 57.774 1.136
24 MCI0R VEHICLES AMND PAR1SE 1075.60 1544,10 0.828 0.054 11.755 0.761
25 SEIP AND BCAT BUILILDIKG 86.00 266,41 0.000 0,000 1.632 0.611
26 LCCOMCTIVES FOLLING STUCK 31,00 192.84 0.000 0,000 1,649 " 0.855
27 AIFCRAFT BUILDING Z€.00 3901.83 0.000 0.000 0,483 0,160

28 SCIEAMTIFIC ,ELECTRONIC EQUIPMENT 335,00 751.64 0.000 0,000 2.585 0,344
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RCAL CURETRLCITION IWDUDIRY FryULREMEATS  t EVALUATION PROJECTIONS (R1SING PRCGFILE) FOk 1982-83 (cont.)
(haticral Accounting Detiritions : $milllior 190d=69 Prices)

e R . e e A R R Y N RS e S B M e T e R e e S Y Y Y e e e R T R e R R T T Oy B P A e R e e i D e Y

InLUSTEY fiNAL 10TAL DIRECT PERCENTAGE DIRECT PERCENTAGE
CEVMAND GUTPLT REQUIREMENTS OF INDUSTRKY ARD INDIRECT OF INCUSTERY
Sk $m $m QUTPUT REQUIREMENTS CUTPUT
t EL 3
29 KCLSErCLl AFFLLAMCES 37z2.C0 552,03 0.000 0.000 0,453 0.082
30 ELECTHICAL ¢ACHLwERY 231.00 752,64 0.207 0,028 5,437 0,722
31 AGKICLI TURAL MACHINERY 135.C0 183,.5¢ 0.000 0,000 0,213 0.116
32 CCrRSTrUCT LN EQULIPME W 249.0U 333.13 4.141 1,243 5.350 1.606
33 Clir kR FACHLaERY £52.00 1028.48 4.141 0.4013 7.864 0.76%
34 KlpBik FRLLLCTS 53.00 315,19 0.000 0.000 9.108 2.890
35 Cf¥ER M ALUEACTLRER PEUDLCTSE €25.C0 1222.05 2.071 0.169 6,625 0,542
36 EleClbiCIdy 602,00 1409 ,.€b 4.141 0.294 15.538 1.102
317 GAS 155.00 192.4¢ 0.207 0,108 0.611 0.318
3B wAlFbk SFubPACE Arl DPALINAGE 137.00 037.64 2.071 0,325 4,268 0.669
39 RESLCE TLIAL BULLDING 2271400 2271.0C 0.000 0,000 0,000 0,000
40 RCAD CLLSTRUCTIUN 1114.0u0 1114,0¢C 0.000 0,000 1114.000 100.000
A0 RpLL (g STheCTTON T 7é.C0 271,74 0.000 0,000 1.920 0.706
42 Uk CLeSTRECTLUN 124400 2019,.81 0.000 0,000 7.655 0,292
43 WbCLESALE AnD KELTAIL (RALR A€ ou 7198.42 47.956 0,666 75.984 1.056
A1 MCrur R ICLE BEFALLS 692,09 949,01 3.727 0.393 9.940 1.047
45 CIFEHR FEPALRS 144.C0 321,32 2.278 0.709 5.531 1.724
46 HCAL Trn Okl 11de.C0 1937.04 108.294 5.591 119.614 6.175
A7 Fail sy Ann C1EFh lept 8FCH 5717.C0 1129,.44 2.071 0183 11.078 0.981
48 whlb o THRACHELRY 76100 1V74,.2% 0.000 0,000 7.353 0.685
A9 MR TEPLEFUFRT £16.C0 926.23 0.000 0.000 3.306 0.357
50 CCrPUNICRTICY gCl1.0v 16ha. 79 0.000 u,000 9.536 0,573
51 PLETNEES SERVICES 1477.¢0 5185,.12 3.669 0.071 47.346 0.911
52 CunbhEFLF OF DokLLINGS 4151.00 4151,00 0.000 0,000 0.000 0.000
53 ELELIC ALMLINLSTRAT LN 21§C.C0 2227.1% 0.000 0,000 0.471 0.021
Y4 DEFENCE R 124€.00 1243.00 . 0.000 0.000 0.000 0.000
55 hEALTE 245¢.00 24v3,62 0.000 0.000 0.270 0.011
56 ELLCATLU LIERARIES, EIC, 2541.C0 2530,73 0.000 g.000 0.122 0.00S
57 wELFARE SERVICES 156,00 495,07 0.000 0.000 1.342 0.271

58 CLHER SFEVICES 2722.00 To20.67 45 .554 0.598 96,509 1.266

s A s E st m e E . - . ) S S R D S e e Y e e o B e T e e A




0S¢

ROAD CONSTRUCTION
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(NATIONAL ACCOUNTING DRFINITIONS

INDUSTRY

AGRICULTURE

FORESTRY LOGGING

IRON

OTHER METALLIC MINERALS
COAL

CRUDE DIL

QUARRY MATERTALS

NOM METALLIC MTNERALS NES
SERVICES TO MIMING

FOOD PRODUCTS

ALCOHOLIC BEVERAGES
TOBACCO PRODUCTS

TEXTILE PRODUCTS

TIMBER AND PAPER PRODUCTS
CHEMICALS

. PETROLEUM PRODUCTS (AUST. OIL)

PETRULEUM PRODUCTS (IMP, DIL)
GLASS AND CLAY PRODUCTS
CEMENT L

READY MIXED CONCRETE
CONCRETE PRODUCTS
NON-METALLIC MINERAL PRODUCT
MINERAL PRODUCT

MCTOR VEHICLES AND PARTS

SHIP AND BODAT BUILDIWG
LOCOMDTIVES ROLLING STODCK
ATIRCRAFT BUILDING

SCIENTIFIC ,ELECTRONIC EQUIPMENT

INDUSTRY PEGUIRERENIS ¢ 95% OF WARRANTED PRUGRAM :

SMILLION 1968+-69 PRICES)

FINAL TOTAL
DEMAND QUTPUT
$M SM
1506,090 4016,71

32.00 190,52
491.00 589,21
562,00 919,24
343,00 " 568.09

0.00U 252,82
3.00 161,56
0.00 61.17
12,00 44.89
3707.00 4387,69
261,00 288.17
163.00 178,11
1562.00 2672.53
€47,00 3035.38
441.00 1825,.34
309.00 884,62
0.00 . 301,66
45.00 421.77
0.00 . 104.26
0.00 137.37
1,00 193,29
10.00 . 132.38
1667,00 4551.40
963,00 1375.77

77.00 236,18

33.00 179,44

25.00 267.97
310.00 679,65

1979780
CIRECT PERCENTAGE DIRECT PERCENTAGE
REQUIREMENTS OF INDUSTRY AND INDIRECT OF IWDUSTRY
$M CUTPUT REQUIREMENTS QuTPUT
% SM %
0,000 0,000 1.190 .030
2.175 1,142 3.204 1.682
0.000 0,000 793 .135
0,000 0.000 2,926 .318
0.000 0,000 2,261 .398
0,000 0.000 11,606 4.591
17.822 48,169 81,897 50,691
0.000 0,000 1,859 3,040
0.000 0,000 <719 1.601
0.000 0.000 1.498 .034
0.000 0,000 .218 076
0,000 0,000 .134 «075
0,000 0,000 4.542 «170
6,608 .218 20,506 676
11,233 «615 22.329 1.223
35,814 4,049 46,164 5.219
17.577 5.6827 32,382 10,735
0,000 0,000 .B846 «201
1.322 1,268 7.042 6.754
11,921 8.678 12.221 8.896
23.172 11.988 23.422 12,117
»132 «100 .793 «599
19.823 436 36,874 »810
529 . 038 7,503 - 545
0.000 0.000 1.042 441
0.000 0,000 1.052 +«586
0.000 Q.000 .308 <115
0.000 0,000 1,650 243
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RUAD CONSTRUCEINN INDUSTRY REQUIPEMENTS @ 95% OF WARRANTED PROGRAM t 1979/80
(NATTONAL ACCOUNTING DEFINITIONS 3 SMILLION 1968-69 PRICES)

- e g e B g 1 o o T O D e O Ot O D Tt D e b e O o O e 0 R e = - -

INDUSTRY JFINAL TOTAL DIRECT PERCENTAGE DIRECT PLRCENTAGE
DEMAND OUTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT 0OF INDUSTRY
5M SM SM QUTPUT REQUIREMENTS  OUTPUT
’ % M %
29 HOUSEHDLD APPLTANCES 333,00 499,66 0.000 0,000 .289 .058
30 ELECTRICAL MACHINERY 209.00 695,45 $132 L019 3,470 .499
31 AGRICULTURAL MACHINERY 123,00 167,30 0.000 0.000 136 L 081
32 CONSTRUCTYON EQUIPMENT 228,00 303,20 2.643 .872 3,414 1.126
33 OTHER MACHINERY 619,00 929.76 2.643 .284 5,019 540
34 RUBBER PRODUCTS 46,00 281,04 0.000 0.000 5.813 2.068
35 OTHER MANUFACTURER PRODUCTS 555,00 1104.67 1,322 120 4,228 .383
36 ELECTRICITY 520,00 1248,54 2,643 .212 9,917 .794
37 GAS 134.00 167,85 .132. L079 «390 .233
38 WATER SEWERAGE AND DRAINAGE 120.00 560,14 1.322 .236 2.724 . 486
39 RESIDENTIAL BUTLDING 2033,00 2033.00 0.000 0,000 0,000 0.000
40 ROAD CONSTRUCTION 711,00 711.00 0,000 0.000 711,000 100,000
41 RATL CONSTRUCTION 70,00 247,09 0.000 0.000 1.225 L496
42 (THER CONSTRUCTION 1521.00 2733,98 0,000 0,000 4,886 .179
43 WHOLKSRLE AND RETAIL TRADE 4540,00 6651.21 30,607 L460 48,496 .729
44 MUTOR VEHICLE REPAIRS 593,00 825,43 2.379 .2868 6.344 L 769
45 DTHER REPAIRS 132,00 294.47 1.454 494 3,530 1.199
46 ROAD TRANSPORT 1029.00 1727.28 69,118 4,002 76.343 4.420
47 RAILWAY AND OTHER TRANSPORY 514,00 1021,83 1.322 129 7.070 .692
48 WATER TRANSPORT 684,00 966,23 0,000 0,000 4,693 .48k
49 AIR TRANSPORT 554,00 831,08 0,000 0.000 2.110 .254
50 COMMUNICATION 775.00 1468,28 0.000 0,000 6.086 L415
51 BUSINESS SERVICES 1325,00 4700.17 2,342 L050 30,218 L6413
52 OWNERSHIP OF DWELLINGS 3605.00 3605.00 0,000 0.000 0,000 0.000
53 PUBLIC ADMINISTRATION 1903.00 1936.78 0.000 0,000 .301 L016
54 DEFENCE 1066.00 1086,00 0,000 0,000 0,000 0,000
55 HEALTH - 2169.00 2194,11 0.000 0.000 172 L008
56 EDUCATION LIBRARIES, ETC. 2198,00 2206,83 0,000 0,000 .078 .004
57 WELFARE SERVICES 317.00 442,13 0.000 0,000 .857 194

58 OTHER SERVICES 2476,00 6920,75 29.074 <420 61.596 890
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ROAD COMSTRUCTINN IMPUSTRY PECUIRFMENTS ¢ 95% OF WARRANTED PROGRARN T 198usyl
(NATTONAR, ACCOUNTING DEFINITIONS : SMILLIGH 1968B=69 PRICES)
THDUSTRY FINAL TNTAL DIRECT PERCENTAGE DIRECT PERCENTAGE
DEMAND OuTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF INDUSTRY
$M SM - SM QuUTPUT REQUIREMENTS UUTPUT
% SM %
1 AGRICULTURE 1617.00 4144.82 0,000 0.000 1.342 032
2 FORESTRY LOGGING 35,00 199,23 2.454 1,232 3.614 1.814
3 IRON 496,00 601,26 0,000 0,000 «895 «149
4 OTHER METALLIC MINERALS 573,00 948.56 0,000 0.000 3.300 «348
5 CNAL 353.00 587.18 0,000 0,000 2.550 434
6 CRUDE OIL 0,00 265,22 0.000 0.000 13,092 4.936
T GUARRY MATERTALS 3.00 175,23 87,783 50,095 92.379 52.718
B NON METALLIC MINERALS NES 0,00 63.78 0,000 0,000 2.097 3,288
9 SERVICES TO MINING 13,00 47.10 0,000 0.000 «811 1,721
10 FOOD PRODUCTS 3693.00 4385,30 0.000 U.000 1,690 .039
11 ALCOHOLIC BEVERAGES 271.00 298.96 0,000 0,000 v 246 .082
12 TOBACCUO PROUDUCTS 168,00 183,59 0.000 0,000 «152 .083
13 TEXTILE PRODUCTS 1612.00 2758,93 0.000 0.000 5,123 . 186
14 TIMBER AND PAPER PRODUCTS 669,00 3137.30 7.454 .238 23,131 .137
15 CHEMICALS 462,00 1896,.16 12,671 .668 25,187 1,328
16 PETROLFUM PRODUCTS (AUST. OIL)} - 329,00 928.81 40,398 4,349 52,073 5,606
17 PETROLEUM PRODHCTS (IMP. UIL) ' 0.00 318,10 19,826 6,233 36,526 11.483
18 GLASS AND CLAY PRODUCTS 47,00 437,66 0.000 0,000 .955 .218
19 CEMENT 0,00 109,26 1,491 1,364 7,943 7.270
20 READY MIXED CONCRETE 0.00 144.55 13.447 9,303 13,786 9.537
21 CONCRETE PRODUCTS - 1,00 203,57 26,138 12.840 26,420 12.979
22 NON=METALLIC MINERAL PRODUCT 10.00 137,50 .149 .18 894 <650
23 MINERAL PRODUCT 1776.00 4785.99 22,361 . 467 41,593 869
24 MOTOR VEHICLES AND PARTS 1000,00 1429.95 - .596 .042 8.463 V592
25 SHIP AND BNAT BUILDING 80.00 244,39 0,000 0,000 1,175 <481
26 LOCOMOTIVES ROLLING STOCK 36.00 187.77 0,000 0,000 1.187 .632
27 ATRCRAFT BUILDING . 25,00 274,32 0,000 0,000 »347 127
28 SCIENTIFIC ,ELECTRONTC EQUIPMENT 323.00 705.00 0.000 9,000 1.861 264
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ROAD CANSTRUCTINN INDUSTRY REQUIREMFNTS ¢ 95% (I

2y
30

(HATIONAL ACCOUNTING DEFINL

HOUSFHOLD APPLTANCES
ELRCTRICAL MACHINERY
AGRICULTURAL MACHIMERY
CANSTRUCTIUN EQUTPMENT
OTHER HACHINKRY

RUBRER PRODUCTS

OTHER MANUFACTURER PRODULCTS
ELECTRICITY

GAS

WATER SEAERAGE At DRALMAGE
RESTUENTIAL BUTLDING

ROVAD CONSTRUCTTON

RATL CONSTRUCTTON

OTHER CONSTRUCTINY
WHOLESALE AND RETATI TRADE
MOTOR VEHICLE REPAIRS

OTHKR REPAIRS

ROAD TRANSPORT

RAILWAY AND OTHER TRANSPURT
WATER TRANSPORT

ALH TRANSPORT

COMMUNICATYON

BUSINKESS SERVICES

OWNERSHIP 0F DWELLINGS
PURLIC ADMLNISTRATION
DEFENCE

REALTH

EDUCATION [IBRARTES, ETC.
VELFARE SERVICES

THRR SKRVICFS

YIONS 3 SMILLION 156§

sFINAL
DEMAND
$HW

345.00
219,00
127.00
242,00
648.00
48,00
576,00
545,00
140,00
123,00
2109.00
02,00
74.00
1613,00
4660,00
623,00
136.00
1067.00
534,00
708,00
573.00
811,00
1373.00
3780.00
1949,00
1108,00
2225.00
2246,00
325.00
2545,00

PAFRAMTED PROGRAR
=69 PRICES)

TOTAL DIRECT
OUTPUT REQUIREMENTS
SM SM
518,10 0.000
725.04 . 149
172,72 0,000
319.98 2.981
971.54 2.981
291.73 4.000
1144,66 1.491
1299.20 2.981
175,04 .149
581,61 1.491
2109.00 0.000
802.00 0,000
257,54 0.000
2869,25 0.000
6867.99 34.525
863,90 2.683
304,14 1.640
1793.84 17.964
1059.04 1.491
1001,43 0.000
859.18 0.000
1526.09 0,000
4856.99 2.642
3780.00 0,000
1983,84 0,000
1108.00 0.000
2250,91 0.000
2255.11 0,000
453,92 0,000

7139,19 32.796

H

PERCENTA
OF INDUS
OUTPUT

0,000
.021
0,000
.932
.307
0.000
130
229
.085
.2586
0.000
0,000
0.000
0.000
.503
L3111
<539
4.346
141
0,000
0.000
0.000
.054
0.000
0.000
0,000
0,000
0,000
0,000
<459

1950/81

GE DIRECT
TRY AND INDIRECT
REQUIREMENTS
SH

326
3,918
153
3.851
5.662
6.557
4.770
11.186
. 440
3.073
0,000
802.000
1,382
5,511
54,703
7.156
3,982
B6.114
7.975
5.294
2,380
6.865
34,085
0,000
.339
0.000
194
<088
966
69.479

PERCENTAGE
QF INDHUSTHY
UuTPUT

%

063
L5440
089
1,204
.583
24248
417
861
.2572
528
0,000
100.000
. 537
<192
. 186
L828
1.309
3.801
.753
.529
<277
450
.702
0,000
,017
0.000
.009
004
L2113
.873
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AGRICULTURE

FORESTRY LNGHING

IRON -
OTHER METALLIC MINERALS
CUAL

CRUDE O1L

QUAKRRY MATERIALS

BON METALLIC MINERALS NES
SERVICES TN MIMTNG

FQon PRODUCTS

ALCOHOLIC BEVERAGES
TOBACCO PRODICTS

TEXTILE PRODUCTS

TIMBER AND PAPER PRUDUCTS
CHEMICALS

PETRULFUM PRODUCTS (AUST. 010}
PEIROLEUM PROCUCTS (1MP, OIL)
GLASS AND CLAY PRODUCTS
CEMENT

READY MIXED CONCRFTE
CUNCRETE PRODUCTS

2 NON=METALLIC MINERAL PRODUCT

MINERAL PRODUCT

MOTODR VEHICLES AND PARTS

SHIP AND BOAT BUTLDING
LOCOMOTIVES ROLT.ING STOCK
AIRCRAFT BUILDING

SCIENTIFIC ,KLFCTRONIC EQUIPMENT

INDUSTRY REGUIREMENTS
(HATIONAL ACCOUNTING DEFINITIONS

T 95% OF WARRANTED

SMILL1ON

FINAL
DEMAND
SM

1705.00
38,00
505,0¢
582,00
358.00
0,00
3,00
0.00
14.00
3687.00
281.00
-173,00

-1669,00

692.00
489,00
350.00
0.00
50,00
0.00
0.00
. 1,00
1¢.00

"1901,00

1042,00
84,00
34,00
28,00

334,00

1968=69 PRICES)

TOTAL
CUTPUT
S$M

4253.44
206,87

D 612.28

972.25
600.80
277.72
187.48
65.34
49.19

"4392,62

309,85
189,13
2857.63
3236,71
1975.41
972.62
-334.62
450,69
109,88
144,20
206,02
139,58
4973,46
1490.99
255,59
190.22
291.66
734,11

DIRECT PERCENTAGE
KEQUIREMENTS OF INDUSTRY
sM ouipPlT
%
0.000 0.000
2.763 1.335
0,000 0,000
0.000 0,000
0,000 0,000
0,000 0,000
9g.938 52,719
0.000 0.000
0,000 0,000
0,000 0,000
0,000 0,000
0,000 0.000
0.000 0,000
8,392 .259
14,267 .722
45,486 4,677
22.323 6,671
0.000 0,000
1.678 1.527
15,140 10,500
29.430 14,285
. 168 120
25,177 506
671 . 045
0.000 0,000
0.000 0.000
0.000 0,000
0,000 0.000

DIRFCT

AND INDIKRECT
REQUIREMENTS

$M

1.511
4,069
1,007
3.716
2.871
14.740
104,013
2,361
«913
1.9C2
«277
«171
5,768
26,044
28,359
58,631
41.126
1,075
8.943

15.522 .

29.747
1.007
46.831
9.529
1.323
1,337
391
2.096

PERCEMTAGE
UF TADUSTRY
outeul

S

.805
1.436
6,028

12,290

»239

8,139
10,764
14.439

.721

.942

»639

518

.703

. 134

.285
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ROAD CONSTRIUCTION THDUSTRY REQUIREMENTS 3 95% OF WARRANTED PROGRAM t 1981/82

29
30
31
32
33
34
3b
36
37
iB
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
St
57
58

(NATTUNAL ACCOUNTING DEFINITIONS

HOUSEHRNLD APPLIANCES
FLECURICAL MACHINERY
AGRICULTIRAL MACHINERY
CONSTRUCTLON EQUIPMENT
OTHER MACHINERY

RUNBER PRODUCTS

OTHER WMANUFACTURER PRNOLUCTS
ELFCTRICTILY

GAS

WATER SEWERAGE AND DRAINAGE
RESTDENTIAL BUTILDING

ROAD CONSTIRUCTTON

RAIL CONSTRUCTTON

NTHER CONSTRUCTINN
WHOLFESALE AND RETATL TRAUK
MOTOR VERICLE REPAIRS

DTHER REPATIRS

ROAD TRANSPORT

RAIGWAY AND DTHER TRANSPURYT
WATER TRANSPORT

AIR TRANSPORT

COMMUNICATION

BUSINESS SKERVICES

OWHNERSHIP UF DWELLINGS
PUBLIC ADMINESTRATION
DEFENCE

HEALTH .

ENUCATION LIRRARIES, KTC.
WELERARE SFHVICES

OTHER SERVICES

3 SMILLIONM

s FINAL
DEMAND
$M

359.00
227.00
132,00
243,00
682,00
51.00
604.00
572,00
147,00
130.00
2190.00
903.00
74.00
1417.00
4810,00
657.00
140,00
1105.00
551.00
734.00
602,00
859,00
1426.00
3962.00
2074,00
1181.,00
2344,00
2389.00
341.00
2634,00

1968-69 PRICES)

TOTAL
OuTPUT
SM

535.56
741.04
179.01
323.67
1011.60
303.84
1187.16
1353.52
183.30
609,25
2190.00
903.00
262.94
2733,60
7058.38
905.5?2
312.70
1859.00
1090.,17
1038.05
#98,99
1599.00
5030.87
3962.00
2110.05
1181,00
2370,76
2398.43
475.17
7385.35

DIRECT PERCENTAGE
REQUIREMENTS OF 1NDUSTRY
SH ouUtLPyT
%
0.000 0.000
168 .023
0.000 0,000
3.357 1,037
3.357 L3332
0.000 u.000
1.678 . 141
3.357 .248
168 L0892
1.674 275
U.000 0,000
0.000 0.000
0.000 0,000
0.000 0.000
34,873 .551
3.021 L334
1.84b6 <590
87,72 4.722
1.678 154
0,000 0,000
0,000 0,000
0.0060 0.000
2.974 .059
0.000 0.000
0,000 0.000
0,000 0.000
0.000 0.000
0,000 0,000
0.000 0,000

36.926 £ 500

DIRECT
AND 1INDIRECT
REQUIREMENTS

SM

.173
4,336
6.375
7.383
5,370

12.595

496
3,460
0.000

903,000
1.556
6.20%

61.592
4,058
4.483
96.959
8,979
5,961
2.680
T.730
38.379
0,000

.382
0.000

219

099
1.048

78,229

FERCENTAGHE
QF IHDUSTRY
guTPUT

1,340
.630
¢.430
<452
931
#2270
.568
3.000
100.000
592
227
.873
.890
1.434
5.216
«B24
D74
298
.4483
<163
U000
.018
0.000
<008
L0004
. 2729
1.059
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FOAD CUNSTRUCTION INDUSTRY REQUIREMENTS ¢ 35% OF WARRANTED PROUGRANM H

- o e v T e P A B e e T e T 0 e e B e 98 TR 0 e U Y 40 R o e T T e o

- T 0 Y W R P e e o O e By 0 Y 00 O T O e T Y e 8 e D B T G e 0 Y e e O e

PO N T
CRNT N LEWN=OUX DA WN -

NNRN NN
s WO

NN
© -

(NATTONAL ACCOUNTING DEFINITIONS

1NDUSTRY

AGRICULTURE

FORESTRY LOGGING

IRON

OTHER METALLIC MINERALS

COAL

CRUDE OIL

QUARRY MATERIALS

NOM METALLIC MINERALS NES
SERVICES T MINING

FOOD PRODUCTS

ALCOHDLIC BEVERAGES

TDBACCO "PRODUCTS

TEXTILE PRODUCTS

TIMBLR END PAPER PRODUCTS
CHEMICALS

PETROLEUM PRNDUCTS (AUST, 01L)
PETROLEUM PRODUCTS (IMP. 0IL)
GLASS AND CLAY PRODUCTS
CEMENT

READY MIXED CONCRETE

CONCRETE PRODUCTS
NON=METALLIC MINERAL PRODUCT
MIRERAL PRODUCT

MOTOR VEHICLES AND PARTS

SHIP AND BOAT BUILDING
LOCOMDTIVES ROLLING STOCK
AIRCRAFT BUILDING

SCYENTIFIC ,ELECTRONIC EQUIPMENT

SMILLION

FINML
DEMAND
SM

1833,00
40.00
523.00
604.00
372.00
0,00
3.00
0.00
15,00
3659,00
302,00
186,00
1713.00
707,00
506.00
359.00
0.00
52.00
0.00
0.00
1,00
11,00
1961.00
1075.00
88.00
31,00
26,00
335,00

1968-69 PRICES)

TOTAL
QUTPUT
$M

4398.25
213.95
633.14

1004.66
622.92
267.82
202.49

67,23
51.41

4377.14
331.69
204.64

2937.16

3329.83

2043,75

1006.14
348,19
464,59
112,79
147.53
212.66
143,98

5105, 36

1543.48
266,48
192.97
301.83
751.66

1982/83
DIRECT PERCENTAGE DIRECT PLRCENTAGE
REQUIREMENTS OF INDUSTRY AND INDIRECT OF INDUSTRY
SM QUTPUT REQUIREMENTS NDUTPUT
% sM %
0,000 0.000 1,702 .039
3.111° 1,454 4.583 2.142
0,000 0.000 1.134 .179
0,000 0.000 4,185 417
0,000 0.000 3,234 «519
0,000 0,000 16,601 5,768
111.316° 54,972 117,144 57.851]
0.000 0,000 2.659 3,956
0.000 0,000 1,028 2.000
0,000 0,000 2.143 . 049
0.000 0,000 311 094
0.000 0,000 «192 <094
0.000 0.000 6,496 2221
9.452 .284 29.332 .881
16.068 <786 31,939 1.563
51,228 5,092 66,032 . 6,563
25.141 7.221 46,318 13.303
0.000 0,000 1.211 «261
1.890 1.678 10,072 8.930
17.052 11,558 17.481 11.849
33.145 15,586 33.503° 15.754
. 189 431 1.134 .788
28,355 «555 52,744 1,033
«756 049 10.732 695
0.000 0.000 1,490 +559
0.000 0.000 1.505 <780
0.000 0.000 .441 146
0.000 0,000 2.360 314




ROAD CONSTRUCTION

HOUSEHOLD APPLTANCES
ELECTRICAL MACHTNERY
AGRICULTURAL MACHINERY
CONSTRUCTTION EQUIPMENT
OTHER MACHTINERY

RUBRER PRNODUCTS

DYHER MANUFACTURER PRODUCILS
ELECTRICLTY

GAS

WATEK SEWERAGE AND DRALINAGE
RESIDENTIAL BUILDING

ROAD CONSTRUCTTION

RATL CONSTRUCTTAN

OTHER CONSTRUCTION
KHULESALE AND RETAIL TRARE
MUTUR VEHICLE REPAIRS

OTHER RFPAIRS

ROAD TRANSPORT

KAILWAY AND OTHER TRANSPURIL
WATER TRANSPORT

ALR TRANSPORT

COMKMUNICATION

BUSINESS SERVICES

DWNERSHTP OF DWELTINGS
PUBLIC ADMINISTRATIDN
DEFENCE

HEALTH

EDUCATION LIBRARIES, ETC.
AELFARE SERVICES

OTHER SERVICES

INDUSTRY REQUIREMENTS
(HATIONAL ACCOUNTING DEFINITIUNS

T 95% OF WARKAMUTED PROGRAM

SMILLION

cFINRL
DEMAND
SM

372.00
231,00
136,00
249.00
692.00
53,00
625,00
602,00
155,00
137,00
2271.00
1017.00
76,00
1341.00
484600
692.00
144.00
1146.00
577400
761.00
619.00
901,00
1477.00
4151,00
2190.00
1248.00
2456.00
2521.00
356,00
2722.00

1968=69 PRICES)

T 19R2/83

TOTAL DIRECT PERCENTAGE DIRECT
GUTPUT REQUIKEMENTS OF INDUSTRY AND INDIPECT OF INLUS
sH 5M QUTPUT REQUIREMENTS OUTRUT

% SH 3

553,34 0,000 0.000 <413 075
757.64 »189 025 4.964 .655
183.57 0,000 0.000 «194 «106
332.82 3.781 1.136 4.884 1.467
1030,.56 3,781 367 7.180 697
314.72 0.000 0.000 8.315 2,642
1223.10 1,890 . 155 6,048 495
1409,96 3.781 »268 14,185 1.006
192,45 189 .098 558 290
637.47 1.890 .297 31.896 <ol
2271.00 0,000 0,000 0.000 0.000
1017.00 0.000 0.000 1017.000 100,000
271,90 0,000 0.000 1,753 645
2716.77 0.000 0,000 6,989 257
7201.62 43,780 .608 69.368 -963
946.75 3.403 . 359 9.07% 956
321,27 2,079 .647 5.0489 1,572
1928.52 98,064 5.126 109,199 5.662
1130,3% 1,890 167 10,113 +8Y5
1074.83 0.000 0.000 6.713 <625
926.30 0,000 0.000 3,018 + 326
1664.82 0.000 0.000 8.705% .523
5195.59 3,350 .064 43.224 432
4151,00 0,000 0.000 0,000 0.000
2227.19 0,000 0.000 <430 019
1248,00 0,000 0.000 0.000 0,00u
2483.62 0,000 0,000 . 247 L0190
2530.73 0,000 0.000 112 004
495,07 0,000 0,000 1,226 £248
7620.93 41,587 <546 §8.105 1.156
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ROAD CONSTRUCTION INDUSTRY REQUIRRMENTS @ 90% OF WARRANTED PROGRAM

(NATIOHAL ACCOUNTING DEFINITIONS

SMILLION 1968=69 PRICES)

: 1979740
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INDUSTRY

FINAL
DEMAND
SM

TOTAL
GUTPUT
SM

DIRECT

REQUIREMENTS OF INDUSTRY

$H

PERCENTAGE

QuTPUT
%

DIRECT

AND 1NDIRECT

KEQUIREMENTS
Sm

PEECENTAGE
QF I[RDUSTRY
ouTPi L

%
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AGRICULTURE

FORESTRY LOGGING

IRON

OTHER METALLIC MINERALS

COAL

CRUDF OIL

QUARRY MATERIALS

NO# METALLIC MINERALS NES
SERVICES TO MINING

FoOD FPRODUCTS

ALCOHOLIC BEVERAGES

TOBACCO PRODUCTS

TEXTILE PROGUCTS

TIMBER AND PAPER PRODUCTS
CHEMICALS -

PETROLEUM PRODUCTS (AUST. UIL)
PETROLEUM PRODUCTS (IMP. OIL)
GLASS AND CLAY PRODUCTS
CEHENT

READY MIXED CONCRETE

CONCRETE PRODUCTS
NOM=METALLIC MINERAL PRODUCT
MINERAL PRODUCT

MUTOR VEHICLES AND PARTS

SHIP AND BOAT BUILDING
LOCOMOTIVES ROLLING STNCK
ATRCKAFT BUILDING

SCIENTIFIC ,ELECTRONIC EQUIPHENT

1506,00
32.00
491,00
562,00
343.00
0.00
3,00
0.00
12.00
3707.00
261,00
163.00
1562.00
647,00
441.00
309.00
0,00
45.00
0.00
0.00
1.00
10.00
1667,00
963.00
77,00
33,00
25.00
310.00

4016.71
180.52
589,21
919.24
568,09
252,82
161,56

61,17
44.89

4387,69
288.17
176,11

2672.53

3035.38

1825.34
684,62
301.66
421,77
104.26
137,37
193.29
132,38

4551, 40

1375.77
236.18
179.44
267.97
679,65

0,000
2.175
0,000
0,000
0,000
0,000

77.822
0,000
0.000
0.000
0.000
0,000
0,000

- 6.608

11.233

35,814

17.577
0.000
1.322

11,921

23,172

132
19,823
.529
0.000
0.000
0,000
0,000

0,000
1.142
0,000
0,000
0.000
0.000
48,169
0.000
0,000
0.000
0,000
0.0G60
0,000
T .218
.615
4.049
5,827
0,000
1.268
8,678
11,988
100
,436
L+ 038
0,000
0.000
0,000
0,000

1.190
3,204
793
2,926
2,261
11,606
81.897
1,859
.719
1,498
218
.134
4,542
20,506
22.329
46,164
32,382
.846
7.042
12,221
23,422
793
36.874
7.503
1.042
1.052
.308
1.650

«030
1.682
,135
318
.398
4,591
50.691
3.040
1,601
.034
076
075
«170
.676
1.223
5.219
10,735
+201
6.754
8.896
12,117
«599
.810
+545
. 441
»586
115
+243
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ROUAD CONSTRUCTTUN INDUSTRY REUWUIREMENTS ¢ 90% OF WARRANTED PROGRAM : 1979/80
(MATTONAL ACCOUNTING DEFINITIONS 3 $MILLION 1968=-69 PRICES)

9 v 4 ¥ A o e e Y T 00 U e O O O e o O O 0 e S T 0 TR 0y S e e 4 e S B Y e - oy -~

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PERCENTAGE
DEMAND ouTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF IMDUSTRY
S SM SM QUTPUT REQGUIREMENTS GUTPUT
% SM %
29 HOUSEROLD APPLIANCES 333.00 499.66 0.000 0,000 .289 058
30 ELECIRICAL HACHINERY 209,00 695,45 «132 L0119 3,470 499
31 AGRICULTURAL MACHTINERY 123,00 167,30 0.000 0,000 136 .081
32 CONSTRUCTION EQUIPMENT 228,00 303,20 2.64) 872 3.414 1.126
33 OTHER MACHINKERY 619,00 929.76 2.643 .284 5.019 « 540
34 RUBRER PRODICTS 46.00 281.04 0.000 0.000 5.813 2,068
35 OTHER MANUFACTURER PRODUCTS 555,00 1104.67 1.322 120 4,228 . 383
36 BLFCTRICITY 520,00 1248,54 2.643 212 9,917 » 794
37 GAS 134.00 167,85 132 .079 390 233
3B WATER SEWERAGE AND DRAINAGE 120.00 560,14 1.322 »236 2.724 <486
39 RESIDENTIAL BUTLDING 2033.00 2033,00 0.000 0.0u0 0.000 0.000
AN ROAD CONSTRUCTINN 711,00 711,00 0.000 0.000 711,000 100,000
41 RALL CONSTRUCTTION 70.00 247.09 0,000 0.000 1.225% 496
42 UTHER CONSTRUCTION 1521.00 2733.98 0,000 0,000 4.886 179
43 WHOLESALE AND RETAIL TRADE 4540.00 6651,21 30.607 460 48,496 729
44 MOTOR VEHICLE RFPAIRS 593.00 825,43 2.379 +288 6.344 . 769
45 OTHER REPAIRS 132,00 294.47 1.454 494 3.530 1,199
46 RUADL TRANSVPORT 1029.00 1727.28 69,118 4,002 76.343 4.420
47 RATLWAY AND OTHER TRANSPURT 514,00 1021.83 1.322 2129 7.070 692
44 WATER TRANSPORT 684,00 966,23 0,000 0.000 4.693 <486
49 RTR TRANSPORT 554.00 831.08 0,000 0,000 2.110 «254
S50 COMMUNICATION 775,00 1468,28 0.000 0.000 6.086 «41b
51 BUSINESS SERVICES 1325.00 4700.17 2.342 <050 3g.218 <643
52 OWNERSHIP UF DWELLINGS 3605.00 3605,00 0.000 0,000 0.000 0.000
53 PUBLIC ADMINISTRATION 1903,00 1936,78 0,000 0,000 «301 .016
54 DEPENCE 1086.00 1086,00C 0,000 0.000 0,000 0.000
55 HEALTH 2169.00 2194.11 0,000 0.000 172 008
56 EDUCATINN LIBRARIES, ETC, 2198.00 2206.83 0,000 U.000 ,078 .004
57 WELFARE SERVICES 317,00 442,13 0,000 0,000 857 .194

58 (THER SEKRVICES 2476.00 6920,7% 29,074 . 420 b1.596 890

e o 0 O 1t e e = e e o e ————————————— —-—————
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ROAD CONSTRUCTION INDUSTRY REQUIREMENTS ¢ 90% OF
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(NATIONAL ACCUUNTING DEFINILIONS

INDUSTRY

AGRICULTURE

FORESTRY LOGGING

IRNN

OTHER METALLIC MINERALS

CaAL

CRUDE OIL

QUARRY MATERTALS

NON METALLIC MINFRALS NES
SERVICES TN MINING

FOOD PRODUCTS

ALCOHOLIC BEVERAGES

TOBACCO PRUDUCTS

TEXTILE PRODUCTS

TIHMBER AND PAPER PRDDUCTS
CHEMICALS

PETROLEUM PRODUCTS (AUST. 0I1L)
PETROLEUM PRODUCTS (IMP. OIL)
GLASS AND CLAY PRODUCTS
CEHMENT

READY MIXED CONCRETE
CONCRETE PRJDUCTS
NON=METALLIC MINERAL PRODUCT
MINERAL PRODUCT

MOTOR VEHICLES AND PARTS
SHIP AND BNAT BUILDING
LOCOMOTIVES ROLLING STOCK

-AIRCRAFT BUILDING

SCIENTIFIC ,ELECTRONIC EQUIPMENT

.
H

$MILLION 31968~69 PRICES)

FINAL
DEMAKND
sM

1617.00
35,00
498,00
573,00
353.00
0.00
3.00
0.00
13,00
3693,00
271,00
168,00
1612.00
669,00
462,00
329,00
0,00
47,00
0,00
0.00
1.00
10.00
1776.00
1000.00
80.00
36.00

- 25,00
323.00

WARRANTED PROGRAM

TOTAL
OQUTPUT
&M

T 4144,83
199.27
601,38
949,00
587,27
264,90
172,48

63,84
© 47,09
4385,32
298.96
183.59
2758.99
3138.40
1896,19
927,51
317.04
438,13
109,44
144,85
203,51
137.78
4791.63
1429.79
244.41
187.81

- 274,32

705.01

T 1980/81
DIRECT PERCENTAGE DIRECT PERCENTAGY
REQUIREMENTS OF INDUSTRY AND INDIRECT QF INDUSTRY
M ouTPUT REQUIREMLNTS OuTPUYC
% SH %
0.u00 0,000 1,298 . 031
2.374 1.191 3.497 1.755
0,000 0,000 .866 s144
0.000 0,000 3.193 £336
0.000 0.000 2.467 <420
0,000 0.000 12.667 4,782
84,937 49,246 89,384 51.824
0.000 0.000 2.029 3.179
0,000 0.000 . 764 1.666
0,000 0,000 1.635 037
0.000 0.000 238 .079
0.000 0.000 147 .080
0.000 0.000 4,957 «180
7,212 230 22.381 <713
12,260 «647 24,371 1.285
39,088 4,214 50,385 5,432
19.184 6,051 35,342 11.147
0.000 0.000 «924 211
1.442 1.318 7.686 7.023
13,011 8,982 13.339 9.209
25,291 12,427 25,564 12.562
»144 ,105 .865 .628
21,636 .452 40,245 «840
577 .040 8.189 573
0,000 0,000 1,137 ~ +465
0.000 0,000 1.149 .612
0.000 0.000 .336 -123
0.000 0,000 1.801 255
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ROAD CANSTRUCTION INDUSTRY REQUIREMENTS 2 90% OF WAKRRANTED PROGRAM

29
30
31
32
33
34
35
36
a7
34
39
40
41
42
43
q4
4b
46
47
48
49
50
51
¥
53
94
55
56
57
SR

(LATIONAL ACCNNNTING DEFINLTIONS @ SMILLICN 1968=-69 PRICES)

INDUSTRY

HOUSLROLD APPLYANCES
ELECTRICAL MACHINERY
AGRICULTURAL MACHINERY
CONSTRUCTION EQNTPMENT
OTHER MACHINERY

RUBHBER PRODUCTS

OTHER MANUFACTURER PRODUCTS
ELECTRICITY

GAS

WATEKR SEWERAGE AND DRATNAGE
RESIDENTYAL BUILDING

ROAD CONSTRUCTTION

RATL CONSTRUCTION

OTHER COHSTRUCTION
WHOLESALE AMD RUTATIL TRADE
MOTOR VENICLFE REPAIRS

OTHER REPAIRS

ROAD TRANSPURT

RAILWAY AND OTHER TRANSPORT
WATER TRANSPORT

ATR TRAHNSPORT

COMMUNTCATION

BUSINESS SERVICES

OWNERPSHIF OF DWELLINGS
PURLIC ADMINISTRATION
DEFENCE

HEALTH

EDUCATION LIRRARIES, ETC.
WELEARE SERVICES

NTHER SERVICES

« FINAL
DEMAND

$M

- o e e Y T e T B0

345.00
219.00
127.00
242,00
646,00
48.00
576,00
545,00
140,00
123,00
2109.00
776,00
74.00
1639,00
4680.00
623,00
136.00
1067,00
534.00
708,00
573.00
611.00
1373.00
3780.00
1949.00
1108.00
2225,00
2246.00
325,00
2545,00

TOTAL
SUTPUT
§M

518.45
726,32
172.72
319.89
972.10
291.60
1145.14
1299.28
175.05
581.56
2109,00
776,00
257.58
26895.24
6B868,84
863.83
304,13
1791.56
1059,28
1001,59
859,20
1526.09
4857.12
3780.00
1983,84
1108.00
2250.91
2255.11
453,92
7139.26

PERCENTAGE
NF ITNDUSTRY
LUTPUT

%

2U6B1
521
086
1,165
564
2,176
403
L33
.243
-3 81
0.000
100,000
«519
184
«771
802
1,267
4,651
.728
511
. 268
+435
.679
0.000
017
0,000
.008
004
206

:  1980/81
DIRECT PERCENTAGE DIRECT
REQUIREMENTS 0OF INDUSTRY AND INDIRECT
M QUTPUT REQUIREMENTS
% SM

0.000 0.0600 315
. 144 L0020 3.788
0.000 0.000 . 148
2.885 «902 3.727
2.885 .297 5.478
0,000 0.000 6.345
1.442 126 4,615
2,485 222 10.6823
.144 L,082 426
1.442 248 2,973
0,000 0.000 0.000
0.000 0,000 776.000
¢.000 0,000 1,337
0,000 0.000 5,332
33,408 +486 52.930
2.596 301 6,924
1.587 2522 3,853
75.436 4,211 83.322
1.442 .1306 7.717
0,000 0.000 Se122
0.000 0.000 2,303
0.000 0,000 6.642
2.556 .053 32,941
0.000 0,000 0.000
0.000 0,000 . 328
0.000 0,000 0.000
0.000 0.000 .188
0,000 0,000 085
0,000 0,000 .935
31,732 . 444 67.227

2942
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ROAD CUNSTRUCTINY INDUSTRY REQUIREMENTS 3 90% OF WARRANTED PROGRAM + 19R81/8B2
(NATINGAL ACCOUNTING DEFINITIGNS ¢ S$MILLION 1968=69 PRICES)
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INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PERCENTAG
DEMAND ouTPUT REQUIREMENTS OF INDUSTRY AND [NDIKECT OF INDUSIRY
&M sM $HM oUTPUT REQUIREMENTS ouTPIT
% SK %
1 ASRTCULTURE 1705,00 4253,48 0,000 0.000 1,414 .033
2 FORESTRY LOGGING 38.00 T 206.96 2,585 1.249 3,808 1.840
3 IRON ’ 505,00 612,55 0.000 0.000 943 154
4 OTHER METALLIC MINERALS 582.00 973.23 0,000 0.000 3.477 »357
5 COAL 358,00 601,00 0.000 0,000 2.687 . 447
5 CRUDE CIL 0.00 277,00 0,000 0,000 13,793 4.980
7 QUARRY MATERTALS 3.00 -. 181,33 92.489 51.005 97.332 53,676
4 NON METALLIC MINERALS HES 0.00 - 65,46 0,000 0.000 - 2.210 3,375
9 SERVICES TO MINTING 14,00 -49,17 0,000 0.000 <854 1.737
10 FOubl PRODUCTS 3687,.00 4392.68 0,000 0,000 1,780 041
11 ALCOHOLIC BEVERAGES 281,00 309.85 0,000 0.000 «259 083
12 TOBACCO PRUDUCTS 173.00 189.13 0,000 0.000 160 .084
13 TEXTILE . PRODUCTS 1669,00 2857.75 0,000 0,000 5.397 .189
14 TIMBER AND PAPER PRODUCTS 692,00 3239,17 . 1,853 0242 24,371 .152
15 CHEMICALS 489.00 1975.48 13.350 .676 26,538 1.343
le PETROLEUM PRNDUCTS (AUST. OIL) 350,00 969,72 42,564 4,389 . 54.865 5.653
17 PETROLEUM PRORUCTS (IMP, UIL) 0.00 332.27 20.889 6,287 38.485 11.582
18 GULASS AND CLAY PRODUCTS $0.00 451,74 0.000 0.000 1,008 223
19 CEMENT - 0.00 110,28 1,571 1.424 8,369 7.589
20 READY MIXED CNNCRETE 0.00 144,87 14,168 9.740 14,525 110,026
21 CONCRETE PRODUCTS : - 1.00 205,88 27,539 13,376 27.837 13.521
22 NON=METALLIC MINERAL PRODUCT 10.00 140,20 .157 112 .942 672
23 MINERAL PRODUCT 1901,00 4986,03 23,559 «473 43.823 879
24 MOTOR VEHICLKS AND PARTS 1042.00 1490,62 .628 . 042 8.917 .598
25 SHIP AND 80AT BUILDING 84.00 255.63 0.000 0.000 1.238 484
26 LOCOMOTIVES ROLLING STOCK 34.00 190,29 0,000 "0.000 1.251 «657
27 AIRCRAFT BUILDING 28,00 291,66 ‘0,000 0.000 . 366 <126
28

SCIENTIFIC ,ELECTRONIC EQUIPMENT 334,00 734,13 0,000 0,000 1.9861 267




€3¢

#OAD CONSTRUCTIUN INDUSTRY REWUIREMENTS 1 90% OF WARRANTED PROGRAM T 1981/82
(NATIONAL ACCOUNTING DEFINITIONS ¢ SMILLION 1968-69 PRICES)

INDUSTRY FINAL TOTAL DIRECT PEKCENTAGE DIRECT PENCENTAGE
DEMAND QuUTPUT REQUIREMENTS OF INDUSTRY AHD INDIRECT OF INDUSTRY
$M SM SH OUTPUT REGUIREMENTS GUTPUT
% M E ]

29 JIDUSEHOLD APPLIANCES 359,00 536,24 0.000 0,000 .343 .064
30 RLECYRICAL MACHINERY 227.00 743.91 L1457 021 4,124 .554
31 AGRICULTURAL MACHINERY 132,00 179,02 0.000 0.000 161 .090
32 CONSTRUCTION EQUIPMENT 243,00 323.48 3,141 971 4,059 1.254
33 UTHER MACHINERY 682,00 1012.84 3.141 .310 5.965 .589
34 RUBBRKR PRNDUCTS 51.00 303.55% 0,000 0.000 5,909 2,276
15 OFHER MAMUFACTHRER PRODUCTS 604,00 11687.79 1.571 132 5.025 .423
36 FLFCIRICITY 572,00 1353,70 3.141 .232 11,786 .871
37 GAA 147,60 183,33 157 .086 <464 .253
38 WATER SEWERAGE AND DRAINAGE 130,00 609.14 1.571 .258 3.237 .531
39 RESTIDENTLAL BUTLDING 2150,00 2190,00 0,000 0,000 0.000 V.000
40 RUARD CONSTRUCTYION 845,00 845,00 0.000 0.000 845,000 100,000
41 RAIL CONSTRUCTYNN 74.00 263,03 0,000 0,000 1.456 +554
42 OTHER CONSTRUCTINM 1475,00 2791.58 0,000 0,000 5.807 .208
43 WHOL®SALE AMND PRTAIL TRADE 4810.00 7060429 36.376 515 57.636 816
44 MNTOR VEHICHE REPAIRS 657,00 905,37 2,827 .312 7.540 .833
45 OTHER REPAIRS 140,00 312,67 1.728 .553 4.195% 1.342
46 ROAD TRANSPORT 1105.00 1653.90 62,144 4,431 90.731 4.H94
47 RAILWAY AND OTKER TRANSPORI 551,00 1090,72 1.971 L144 B.403 <770
48 WATER TRANSPORT 734,00 1038,40 0.000 0,000 5,578 .537
49 ALR TRANSPORT 602,00 899,03 0.000 0,000 2,508 .279
50 CUMMUNICATIUN g51.00 1599,02 0.000 0,000 7.233 «452
51 BUSINESS SERVICES 1426,00 5031.15 2.783 L0585 35.914 L7114
92 DwhbERSHIP OF OWRILINGS 3962.00 3962,00 0,000 0,000 0,000 0.000
53 PUNLIC ADMIIUISTRATION 2074.00 2110.05 0.000 0,000 . 357 .017
54 LEFELCE 1181.00 1181.00 0,000 0. 000 4,000 0.000
5% HEALTH : 2344,00 2370.,76 0.000 0.000 .205 L009
5t EDUCATINN LIKRARIES, ETC. 2389,00 2398.43 0.000 U.00v .093 L0004
57 AELFARE SEKRVICFS 341.00 475.17 0,U0U 0,000 1.U1H .214

B8 OTHhr SERVICES 2634.00 7385.51 34.554 468 73.208 991
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ROAD CONSTRUCTION INDUSTRY REQUIREMENTS @ 90% OF WARRANTED PROGRAM : 1982/83
(NATIONAL ACCOUNTING DEFINITIONS : SMILLION 1968-69 PRICES?
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INDUSTRY FINAL T0TAL DIRECT PERCENTAGE DIRECT PERCENTAGE
DEMAND OUTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF INDUSTRY
§M $M (1 OUTPUT REQUIREMENTS  OUTPUT
% M %

1 AGRICULTURE 1833,00 4398.31 0,000 0,000 1,539 035
2 FORESTRY LUGGING 40,00 214,10 2.815 1,315 4,146 1.936
3 IROM ' 523.00 633,59 ' 0.000 0,000 1,026 <162
4 OTHER METALLIC MINERALS 604,00 1006,28 0,000 0,000 3.786 376
5 COAL 372,00 623,26 0.000 0,000 2,925 L+ 469
6 CRUDE OIL 0.00 286.62 0,000 G.000 15,018 5.240
7 QUARRY MATERIALS 3. 00 192.21 100,699 52.389 105.971 55,132
8 NON METALLIC MINERALS NES 0,00 67.43 0,000 0,000 2,406 3,568
9 SERVICES TO MINTNG 15.00 51,38 0,000 0.000 «930 1.810
10 FOOD PRODUCTS - 3659.00 4377.23 0,000 0,000 1,938 044
11 ALCOHOLIC BEVERAGES P 302,00 331,69 0,000 0,000 .282 .0858
12 TOBACCO PRODUCTS - 188,00 204.64 0,000 0,000 174 «085
13 TEXTILE PRODUCTS 1713,00 2937,37 0,000 0.000 5,877 »200
14 TIMBER AND PAPFR PRODUCTS 707.00 3333,95 8.55¢ 256 26,534 796
15 CHEMICALS 506,00 2043,87 14,535 . 711 26,893 1.414
16 PETROLEUM PRODUCTS (AUST. O1L) 359,00 1001.29 46,342 4,628 59,734 5,966
17 PETROLEUM PRODUCTS (1MP, UIL) 0,00 344,25 22,743 6.607 41.900 12,172
18 GLASS AND CLAY PRQDUCTS $2.00 466,35 0.000 0.000 1.095 L2235
19 CEMENT 0,00 113,45 1,710 1,507 9.112 8.031
20 READY AIXED CONCRETE Us00 148,65 15.425 10,377 15.814 10,639
21 CONCRETE PRODUCTS 1.00 212,44 29,944 14.114 30.307 ia,267
22 NON=METALLIC MINERAL PRODUCT 11,00 145.02 «171 .118 1.026 ,707
23 MINERAL PROOUCT 1961,00 5126,39 25,651 500 47,713 £931
24 MOTOR VEHICLES AND PARTS 1075,00 1542.86 .6E4 «044 9,708 629
25 SHIP AND BDAT BUILDING 88,00 266,55 0.000 0,000 1,348 .506
26 LOCOMOTIVES ROLLING STUCK 31.00 193,09 0,000 V. 000 1,362 705
27 AIRCRAFT BUILDING 26.00 301,84 0.000 0.00¢ 399 132
28 SCIENTIFIC ,FLECTRONIC EGQUIPMENT 335,00 751469 0.000 0,000 2.135 284
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POAD COBSTRUCTINN TNOUSTRY REQUIRENENTS ¢ 90%

24
390
31
32
33
31
345

(MATIONAL ACCOUNTING DIEFINITYONS

HOUSEHOLD APPLIANCES
ELECTRICAL MACHINERY
AGRICULTURAL MACHINERY
CONSTRUCTION FQUIPMENT
QTHER MACHINERY

pUBBEE PRODUCTS

UTHER MANUFACTURER PRODUCTS
ELECTRICITY

GAS

WATER SEWERAGE AND DRAINAGE
RESIDENTIAL BUILDING

ROAD CONSTRUCTION

RAEL CONSTRUCTION

OTHER CUNSTRUCTION
WHOLESALE AND RETALL TRADE

CMOTAR VEHICULE REPATRS

OTHER REPAIRS

ROAD TRANSPIRT

RATLWAY AND OTHER TRANSPURT
WATER TRANSPORT

ALR TRANSPORT
COMMUNICATIOUN

BHSIMLES SERVICES
OWNERSHIP OF DWRLLINGS
PUBLYS ADMINTSTRATION
DEFENCE

HEALTH .
EDUCATION LIBRARIES, ETC,
WELFARE SERVICES

OTHER SERVICES

SMILLI1ON 1

FINAL
DEMAND
SM

372.00
231,00
135,00
249.00
692,00
53,00
625,00
602,00
155,00
137,00
2271.00
920,00
76.00
1438,00
4886.00
692.00
144,00
1146,00
577.00
761,00
619,00
901.0¢
1477.00
4151.00
2190.00
1248,00
2456.00
2521,00
356,00
2722,00

OF WARRANTED PROGRAM
968~69 PRICES)

TOTAL DIRECT
QUTPUT
sM SM
554,65 0.000
762,45 171
183.57 0.000
332,50 3.420
1032,.64 3.420
314.25 0,000
1224.16 1.710
1410.26 3.420
192,50 171
637,30 1.710
2271.00 0,000
920,00 0.000
272.06 0.000
2813,72 0.000
7204.32 39.604
948.49 3.078
321.22 1,881
1920.00 89,435
1131,26 1.710
1075.41 0.000
926437 0,000
1664,84 0,000
5196,07 3,030
4151,00 0,000
2227.20 0,000
1248,00 0.000
2483.63 0,000
2530.73 0.000
495,07 0,000
7621.20 37.621

: 1582/83

PERCENTAGE

REQUIREMENTS OF INDUSTRY

aureur
%

0,000
,022
0,000
1,029
-331
0,000
«»140
243
. 089
o264
0,000
0.000
0.000
0,000
550
325
<586
4,654
.151
0,000
0,000
0,000
058
0,000
0.000
0,000
0,000
0.000
0,000
494

DIRECT PERCENTAGK
AND INDIRECT OF ILDUSGTRY
REQUIREMENTS odTeuT

$M %
.374 <067
4.490 +589
176 096
4,418 1.329
6.495 «H29
T.522 2.394
5.471 Yy
12,832 «9190
505 2262
3.525 .553
0.000 0,000
920.000 100,000
1,586 5813
64322 225
62,752 <871
8.209 L8560
4.567 1.422
98.784 5,145
9,144 L8004
6,073 «565
2,730 £ 295
7.875 473
39,101 + 751
0,000 0.000
389 017
0.000 0.000
223 .0G9
.101 <004
1,109 224
79.702 1.046
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RAD CONSTRUCTINN THDIUSTRKY REQUIREMENTS T £5% OF WARRPANTED PROGRAM H 19749/80
(NATTIUNAL ACCOUNTING DEFIMNITIONS @ $MILLIUN 1968=6Y9 PRICES)

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PEKCENTAGL
DEMAND OUTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF IWDUSTRY
SM SM SM QuUTPUT REQUIREMENTS outeoT
% SM %
1 AGRICULTURE 1506,00 4016.71 0.000 0,000 1,190 030
2 FORESTRY LOGGING 32,00 190,52 2,175 1.142 3.204 1.682
3 IROGN 491,00 589.21 0,000 0,000 793 135
4 OTHER METALLIC MINERALS S62.U0 919,24 G.000 0,000 2.926 »318
5 CNAL 343.00 568.09 0.000 [NV 2,261 .398
n CRUIDE 21L 0,00 252.62 0.000 0,000 11.606 4.591
7 NUARRY MATERTALS: 3.00 161.56 77.822 48,169 81.897 50,691
H ONON METALLIC MTINERALS NES 0.00 - 61.17 0,000 0.000 1.859 3.040
Y SERVICES TO MINIHNG 12.00 44.89 0,000 0.000 =719 1,601
10 FOOD PRODUCTS 3707.00 4387.69 0,000 0,000 1.498 <034
11 ALCOHOLIC BEVERAGES 261.00 288,17 0.000 ¢.000 »218 «076h
12 TOBACCO PRODUCTS 163.00 178,11 0,000 0.000 134 .075
13 TEXTILE PRODUCTS 1562.00 2672.53 0,000 0,000 4.542 «170
14 TIMBER AND PAPER PRODUCTS - 647.00 3035.38 6,608 .218 20.506 676
15 CHEMICALS 441,00 1825.34 11.233 .15 22,329 1.223
16 PETRULEUM PRODUCTS (AUST, OIL) 309.00 884,62 35.814 4.049 46.164 5.219
17 PETROLEUM PRODUCTS (IMP. ClL) 0.00 " 301,66 17.577 5.827 32.382 10,735
18 GLASS AND CLAY PRODUCTS 45.00 - 421,77 5,000 0.000 .846 201
19 CEXENT 0.00 104,26 1,322 1.268 7.042 6,754
20 READY MIXED CNNCRETE 6,00 137.37 11.921 4,678 12.221 B.896
?1 CORCRETE PRUDUCTS 1,00 193,29 23,172 11,988 23,422 12.117
22 NON-METALLIC MINERAL PRODUCT 10,00 132,38 .132 .100 793 . 594
23 MINERAL PRODUCT 1667,00 4551,40 19,823 436 36.874 . 810
24 MOTUR VEHICLES AND PARTS 963,00 1375,77 529 .038 7.503 «545
25 SHIP AND BOAT BUILDING 77.00 236.18 0,000 0,000 1,042 441
26 LOCOMOTIVES ROLLING STOCK 33.00 179,44 0,000 Q.000 1,052 $5Eh
27 RIRCRAFT BUILDING 25,00 267.97 0.000 0.000 . 308 115

78 SCIENTIFIC ,ELECTRNONIC EQUIPMENT 310.00 679,65 0,000 0,000 1.650 243




L9E

<AL COMSTRUCTION INDUSTRY REGUIRFMENTS @ 85% OF RARRANTED PROGRAM t 1979/K0
(NAEIOWAT, ACCOUNTING DEFINITIONS 1 SFILLIOMN 196B=69 PRICES)

1HDUSTHY FINAL © TOTAL DIRECT PERCENTAGE DIRECT FERCERTAGH
LEMAND QUTPUT REQUIREMENES OF INDUSTRY AND INDIKECT OF INDUST{
sH sh - sM nuTPUT REGUIREMENTS  GUTPUT
% sM 3
29 HOUSEWNLD APPLTANCES 333,00 499.66 0.000 0.000 .29 .05%
30 ELECTRTCAL YACHINERY 209.00 695,45 .132 .019 3,470 .499
31 AGRICULTURAL MACHTINFRY 123.00 167.30 0,000 0,000 L136 L081
32 CONSTRUCTIGH EQUIPMENT 228,00 303.20 2.643 .872 3.414 1.126
33 OTHER MACHLINKRY 619,00 929,76 2.643 .284 5,019 .540
34 PUBKER PRONDUCTS 46,00 281.04 0.000 0,000 5,813 2.06K
3% UTHEH MANUFACTURER PRUDUCTS 555,00 1104.67 1.322 120 4,228 L383
36 ELECTRICITY 520,00 1248.54 2.643 L212 9.917 L794
37 GAS 134,00 167,85 .132 L079 .39¢ .233
35 WATER SEWFRAGE AND DRATNAGE 120,00 560,14 1.322 .236 2.724 L4R6
39 RESIDENTIAL BUILDING 2033,00 2033.00 0,000 0.000 0,000 0.000
40 ROAD CONSTRUCTION 711.00 715,00 0,000 0.000 711,000 100.000
41 RATL CONSTRUCTION 70.00 247.09 0,000 0,000 1.225 L496
42 UTHER CONSTRUCTTON . 1521,00 2733,98 0,000 0,000 4.886 L1749
43 WHNLESALE AND RETAIL TRADE 454C,00 6651,21 30.607 L460 48,496 L7129
44 MOTOR VFHICLE REPAIRS 593,00 825.43 2,379 .288 6,344 L7169
45 UTHER REPAIRS 132,00 294,47 1.454 .494 3,530 1.199
46 ROAD TRANSPORT 1029.00 1727.28 69.118 4,002 76,343 4,420
47 RATLWAY A4D OTHER TRANSPURT 514,60 1021.83 1,322 .129 7.070 L8692
48 WATER TRANSPORT - 684,00 966,23 0,000 v, u00 4,693 L4ie
49 AIR IRANSPURT 554,00 #31.0R 0.000 U.000 2.110 .254
50 COMMINICATIUN 775.00 1468,28 0.000 0.000 b, 0R6 .415
51 BUSINESS SERVICES 1325.00 4700,17 2.342 L 050 30.218 L6843
52 UWMERSHIP OF DWELLINGS 3605.00 3605,00 0.000 0,000 0.000 0,000
53 PUBLIC ADHINTSTRATION 1903,00 1936.78 0.000 0,000 .301 LUl6
54 DEFENCE 1086,00 1686,00 0.000 0,000 0.000 0,000
55 HEALTH 2169,00 2194.11 0.000 0,000 .172 L08R
56 EDUCATINON LIBRARIES, ETC, 2198.GG 2206.83 0.000 6,000 L078 .004
57 WELFARE SKERVICES 317,00 442,13 0,000 0.00u .857 .194

58 OTHER SERVICES 2476.00 6920,75 29.074 <420 61.596 890




cLE

ROAD COMSTRUITION TMDIISTRY RFOUIFEMENTS ¢t 85% 0OF WARRANTED PROGRAM : 1982/63

T LT ~T U W N

1t
12
13
14
15
16
17
18
19
20
21
27?
23
24

26
27
28

(NATLOKAL ACCOUNTING DEFINIIIONS

AGRICHLTURE

FORESTRY LOGGING

IRON

OTHER METALLTC MINERALS
COAL

CRUDE IIL

UURRRY MATERIALS

NON HETALLIC MINERALS NES
SERVICES T MINING

_FODL PROLUCTS

ALCOMULIC BEVERAGES

TOBACCO PHODUCTS

TEXTILE PROUDUCTS

TIMBER AND PAPER PRODUCTS
CHEMICALS

PETROLEUM PRODUCTS (AUST, LIL)
PETRNLEVYM PRODUCTS (IMP. OIL)
GLASS AND CLAY PRUDUCTS

CENENT

READY MIXED CANCRETE

CONCRETE PRIDUCTS

N =METALLIC ATINERAL PRODUCT
HINERAL PRODUCT

MDTOR VEHICLES AND PARTS

SHIP AND BOAT BUILDING
LOCOMOTIVES ROLLING STOCK
AIRCRAFI BUILDING

SCIENTIFIC ,ELECTRONIC EQUIPMENT

¢ SMILL1ON 196B8=69 PRICES)

FEINAL TUTAL
DEMAND ouTPUT
$M SM
1833,00 4398.37

40,00 214.24
523.00 634,04
604,00 1007.88
372,00 623.59

G, 00 285,44
3,00 - 182.14
0,00 67,63
15,00 . 51,35
3659,00 4377.32
302.00 331.69
188,00 204,64
1713.00 2937.58
707,00 3337.98
506,00 2043,98
359,00 996.54
0.00 340.39
52.00 468.08
0.00 114,10
0.00 149.74
1.00 212.21
11,00 146.03
1961.00 5146.99
1075.00 1542.25

88,00 266,62

31,00 193,21

26,00 301,84

335.00 751.72

DIRECT PERCENTAGE
REQUIREMENTS OF INDUSTRY
M oufpPuT
%
0,000 0,000
2,524 1.178
0,000 0,000
04,000 0,000
0,000 0.000
0,000 0,000
90,300 49,577
0,000 U.00u
0,060 0.000
0.000 0.000
. 0,000 0,0C0
0.000 0.000
0,000 0.0C0
7.667 »230
13,034 «638
41.557 4.170
20,395 5.992
0.000 0,000
1.533 1.344
13.633 9.234
26,888 12,670
. 153 <105
23.002 <447
613 040
0.000 0,000
0,000 NIRVEV]
0,000 v, 000
VU000 0,000

DIRECT
AHD INDIRECT
REQUIREMENTS

sM

1.380
3.718
920
3.395
2,623
13,467
95,028
2,157
834
1,738
+253
.156
5,270
23.794
25,910
53.566
37.574
«982
8.171-
14,181
27,178
«920
42,786
8,706
1,209
1.221
, 357
1.915

PERCENT

nE oo
nuTpPy
%

<031
1.735
145
<337
.421
4,718
52.173
3,190
1.024
040
076
,076
.179
.713
1.2686
L9.375%
11.038
.210
7,161
Y.470
12.807
.630
«831
564
«353
632
118

e 255

RGx

ES

3




€Le

RUAD CONSTRUCTIOM

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
54

HOUSEHOLD APPLTANCES
ELECTRICAL MACHINERY
AGRICULTURAL MACHINERY
CONSTRUCTION EQUIPMENT
OTHER MACHINERY

RUBBER PRODUCTS

OTHER MANUFACTURER PRUDUCTS
ELECTRICITY

GAS

WATER SEWERAGE AND DRAINAGE
RESIDENTIAL BUTLDING

ROAD CONSTRUCTINN

RALL CONSTRUCTION

UTHER CONSTRUCTINN
WHOLESAGE AND RETATIL TRADE
MOTOR VEHICLE REPAIRS

OTHER REPAIRS

ROAD TRANSPURT

RATLWAY AND UTHER TRANSPORT
WATER TRANSPORT

ATR TRANSPORT

CNMKUNTCATINN

BULTIESS SERVICES

UWNERSHIP (JF DWELLINGS
PUBLIC ADMINTSTRATION
DEFENCE

HEALTH .

EDUCATINN LIBRARIES, ETC.
WELFARE SERVICES

OFHER SERVICES

INDISTRY RFULINEMENTS
(NATIOWAL ACCONNTING DEFINLILTIONS

t B5% OF WARRANTED FROGRAXN

«FINAL
QEMAND
SM

372.00
231,00
135,00
249.00
692,00
53,00
625.00
602.00
155,00
137.00
2271.00
825,00
76,00
1533,00
4BB6,U0
692,00
144,00
1146,00
577.00
761,00
619.00
901,00
1477,00
4151,00
219¢.0¢0
1248,00
2456.00
2521.00
356,00
2722.00

SMILLIUN 1968=69 PRICES)

TOTAL
ouTRUT
SM

555,93
767.15
183.57
332.19
1034,.6¥
313.78
1225,19
1410,.56
192.55%
637.13
2271.00
B25.00
272,21
2908.68
7207.96
948.24
321,17
1911,.65
1132.15
1075.98
926,45
1664.87
5196,53
4151.,00
2227.20
1248.00
2483,63
2530,73
495.08
7621.45%

DIRECT

REQUIREMENTS OF INDUSTRY

SM

0,000

153
0,000
3,067
3.067
U.000
1,533
3,067

.153
1.533
0.u0v
0.000
0,000
0.000
35.515
2.760
1.087
80,200
1,533
0,000
0. 000
0,000
2,711
0.000
0.0U0
0,000
0.000
0.000
0,000
33.736

: 1982/8B3

PERCENTAGE

DIRECT

PERCENT ALY

AND INDIRECT OF INRUSTRY

QUTPUT REQUIREMENTS oy rrutr
% §M %
0. 000 .335 060
. 020 4,027 «525
0,000 .158 086
.923 3.962 1,193
«296 5.824 +.563
0,000 6.745 2.150
.125 4,906 400
o217 11.507 .B16
080 .453 «235
241 3.161 <496
0.000 0,000 U.000
0,000 825,000 100.000
0,000 1.422 «522
0,000 5.669 . 195
.493 56,272 L1781
«291 7.362 L7176
«525 4,066 1.275
4.195 BR.S583 4.634
.135 B.204 L7258
0.000 h.446 .506
0.000 2.449 264
0.000 7.062 424
«052 35.064 «675
0.000 0,000 0.6000
0.000 . 349 U016
0,000 0.000 VL. 000
0,000 . 200 £008
0.000 .091 L0004
0.000 .994 201
<443 71.472 .934



bLE

ROAN CORSTRUCTION IMDUSTRY REQUIREMFNTS ¢ B0% 0OF WARRANTED PRIGRAM T 1979/8¢
(UBTIDNAL ACCOHNTING DEFINITIONS 3§ $HMILLIOW 1968=69 PRICES)

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PERCEHN [AGE
DEMAND ouUTPUT REQUIREMENTS OF INDUSTRY AND INDIPECT 0F INDUGLIRI
R SH SM cuTPUT KREGUIREMENTS autRull
% S %
1 AGRICULTURE 1506,00 4016.71 0.000 0.000 1.1%0 030
2 FDRESTRY LOGGING 32.00 190,52 2,175 1,142 3.204 1.682
3 IRUW 491,00 589.21 0.000 0,000 » 793 L1305
4 UTHER METALLIC MINERALS 562,00 919,24 0,000 0,000 2.926 «318
S COAL 343,00 568,09 0.000 0,000 2.261 398
b CRUDE 0OIL - 0.00 252,82 0,000 0,uu0 11.606 4.591
7 NUARRY MATERIALS 3,00 161.56 77.822 48.169 81,897 50,071
8 NON METALLIC MINERALS NES 0.00 61,17 0,000 0.900 1,859 3.040
9 SERVICES TN MINTNG 12,00 44.89 0,000 0.000 719 1.601
10 FOOD PRODUCTS 3707.0U 4387.69 0,000 0.000 1.498 .034
t1 ALCOHOLIC BEVERAGES 261,00 288,17 0.000 0,000 .218 L07h
12 TORACCO PRODICTS 163,00 178.11 0.000 0.000 ,134 L0758
13 TEXTILE PRODUCTS 1562,00 2672.53 0,000 0,000 4,542 .170
14 TIMBER AND PAPER PRODUCTS 647,00 3035,.38 6.608 .218 20,506 576
15 CHEMICALS 441,00 1825.34 11,233 «515 22,329 1,223
16 PETRULEUM PRNDUCTS (AUST. OIL} 309,00 884,62 35,814 4,049 46,164 5.219
17 PETROLEUM PRODICTS (IMP, OILL) v,00 301,66 17.577 S.827 32.382 10.735
18 GLASS AND CLAY PRODUCTS 45.00 421,77 v,000 0.000 .846 «201
19 CEMENT 0,00 104.26 1.322 1,268 T.042 6,754
20 READY MIXED CONCRETE 0,00 137.37 11.921 84678 12.221 d4.896
21 CONCRETE PRADUCTS 1,00 193,29 23,172 11,988 23.42% 12,117
22 NON=METALLIC MINERAL PRODUCT 10.00 132,38 132 100 .793 +599
23 MINERAL PRODICT 1667,00 4551.40 19,823 430 36.874 810
24 m0LOR VEHICLES AND PARTS 963,00 1375.77 ., 529 038 7.5C3 « 545
25 SHIP AND BOAT RUILDING 77.00 236,18 0,000 0,000 1.042 <441
26 LOCUMOTIVES ROLLING STOCK 33.00 179.44 0,000 6,000 1.0%52 <586
27 AIRCRAFT BUILDING 25,00 267.97 0,000 0,000 - 308 115
28 SCIENTIFIC ,ELFCTRONIC EQUIPMENT 310,00 679,65 0,000 0.000 1.654 233




qLe

ROAD CONSTRUCTIN IHDUSTRY REAUIREMENTS ¢ 80% OF WARKANTED PRUGRAM
(NATIONAL ACCOUNTING DEFIMITIONS 3 SMLILLIONM

24
30
31
32
33
34
35
36
37
g
3q
40
41
47
43
by
45
a6
47

HOUSKEHOLD APPLYANCES
CLECTRICAL MACHINERY
AGRICULTURAL MACHINFRY
CONSTRUCTTOUN EQUIPMENT
OTHER MACHINERY

RUBBER PRNDUCTS

DTHER MANUFACTURER PRODUCTS
ELECTRICITY

GAS

WATER SEAFRAGE AND DRAINAGE
RESTDENTTAL RUTLDING

ROAD CONSTRUCTTON

KALL CONSTRUCTINN

NTHER CONSTRUCTINN
NHOLESRLE ANl RETAIL THADE
MOTOR VEHICLYE REPAIRS

OTHER REPALRS

ROAD TRANSPORT

RATLWAY AND OTHER TRANSPORT
WATER TRANSPURT

ALR TRANSPORT

COMMUNICAT LOH

HUSINESS SERVICES

NWHERSHIP OF NDWELLINGS
PUBLIC ADMINTSTRATION

DK ENCE

HEALTH

EDDCATION [, TBRARIRES, ETC.
WELEAKE SENVICKFS

NTHER SERVICES

333.00
209.00
123,00
?228.G0
619,00
46.00
555,00
520.00
134.00
120.00
2033.00
711.00
70.00
1521.00
4540,00
593.00
132,060
1029.00
Si14.00
6H4,00
554,00
715,00
1325.00
3605.00
1903.00
1086.00
2169,00
2198.00
311,00
2476.00

1968=69 PRICES)

TOTAL
QUTPUT
SM

499,66
695,45
167.30
303.20
929.76
281.04
1104.67
1248.54
167.85
560.14
2033,00
711,00
247.09
2733.94¢
6651.21
825.43
294.47
1727,28
1021.83
966,23
831.08
1468.28
4700.17
3605.00
1936.78
1086,00
2194.11
2206.83
442.13
6920.75

1979/80

D1RECT PERCLNTAGE DIRECT PERCENTS ok,
REQUIREMENTS UF INDUSTRY AND INDIRECT OF IMDUSTRY
M QUTPUT REQUIREMENTS OULpiT
% SM %
0.000 0,000 289 <058
132 L,019 3.470 - 499
0,000 U000 136 <01
2.643 .872 3,414 1.120
2.643 .284 5.019 . 540
0.000 0.000 5,813 24064
1.322 120 4.228 .383
2,643 212 9,917 T34
2132 L0079 L3900 .233
1.322 .236 2.724 PR
0,000 0,000 0.00u U.uun
0,000 0,000 711,000 tou. oy
0.000 0,600 1,225 EL]
0,000 0.000 4,480 D17
30.607 L4060 44.490 124
2,379 .28 6.344 . Tt
1.454 L4494 3.530 1.1y
69,118 4,002 76.343 4,420
1,322 2129 T.070 097
0,000 0,000 4.693 «48n
v.u00 0,000 2.110 254
0,000 0. 000 6.0886 415
24342 . 050 3u.21¥ 643
0,000 0.000 0. uu0 0,004
0.000 0,000 J301 016
0,000 0.000 0.000 0,009
0,000 0,000 172 004
0.,00uU 0.000 078 004
0. 000 0.000 857 199
29,074 L420 61,596 LRYY



9LE

ROAD CONSTRUCTION INDUSTRY REQUIREMENTS ¢ 80% OF WARRANTED PR{OGRAM : 1980/81
(NATIONAL ACCOUNTING DEFINITIONS @ SMILLIOM 19668-69 PRICES)

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PERCENTAGE
DEMAND OUTPUT REQULFEMENTS OF INDUSTRY AND INKDIRECT UF INDUSTIRY
$M SM SM OUTPUT REQUIREMENTS QuTPUT
% sM %

1 AGRICULTURE 1617.00 4144.87 0,000 0,000 1,203 02y
2 FORESTRY LOGGING 35,00 199,35 2,200 1,103 3,240 1.625
3 IRON 498,00 601,65 0.000 0.000 .802 «133
4 UTHER METALLIC MINERALS 573.00 949.96 0.000 0,000 2.959 311
5 COAL 353.00 SB7.47 0,000 0.000 2.28¢6 <389
6 CRUDE OThL - n.60 264,19 - 0.000 0.000 11,737 4.442
7 QUARRY MATERIALS 3.00 166,43 78.698 47.28% 82.819 49.761
B NNM METALLIC MINERALS NES ¢.00 63,96 0.000 0,000 1.880 2,940
9 SERVICES TOD MINING 13,00 47.07 0,000 0.000 127 1.544
10 FuoD PRODUCTS 3693.00 -4385.37 0.000 0,000 1,515 .035
11 ALCOHULIC BEVERAGES 271.00 298,96 0,000 0,000 «220 .074
12 TOGBACCO PRODUCTS 168,00 183,59 0,000 0.000 <136 074
13 TEXTILE PRODUCTS 1612.00 2759.11 0.000 0,000 4,593 1606
14 TIKBER AND PAPER PRODUCTS 669,00 3140.82 6,682 .213 20,737 660
15 CHEMICALS . 462,00 1896.26 11.360 599 22,561 1.191
16 PETROLEUM PRODUCTS (AUST. OIL) "329.00 924.66 36.217 3,917 46,684 5.049
17 PETRULEUM PRUDUCTS (IMP. OIL) 0.00 314.73 17.775 5.648 32,746 10.405
18 GLASS AND CLAY PRODUCTS 47,00 439.16 0,000 0.000 .856 «195
19 CEMERT 0.00 109.83 1.336 1.217 7.121 b.484
20 READY MIXED CONCRETE 0,00 145,50 12.055 8,285 12.359 H.494
21 CONCRETE PRODUCTS 1.00 203,37 23,433 11,522 23.686 11.647
22 NON=-METALLIC MINERAL PRODUCT 10.00 138,39 134 097 .802 579
23 MINERAL PRODUCT 1776.00 4803.99 20.046 417 37.289 <776
24 MOTOR VEHICLES AND PARTIS 1000,00 1429,42 «535 ,037 7.587 .531
25 SHIF AND BOAT BUILDING 80,00 244,45 0,000 0,000 1.054 .431
26 LOCOMOTEIVES ROLLING STOCK 36.00 187.88 0.000 0,000 1.064 «566
27 AIRCRAFT BUILDING 25,00 274,32 0,000 0.000 312 2114

28 SCIENTIFIC ,ELECTRONIC EQUIPMENT 323,00 705,02 0.000 0,000 1.669 .237



LLE

ROAD CONSTRUCTINN INDUSTRY REQUIREMERTS ¢ 80% UF WARRANTED PROGRAM T 1980/81
(WATIONAL ACCOUNTING NEFINITIONS & SPILLION 196B=69 PRICES)

INDUSTRY CELINAL TOTAL DIRECT PERCENTAGE DIRECT PERCENTAGY
DEMAND QUTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF IwDUSTRY
sH $M SM ouTPUT REQUIREMENLS — DUTPUT
% SM %
29 HOUSEHOLD APPLIANCES 345,00 519,22 0.000 0,000 .292 L0586
30 ELECTRICAL MACHINERY 219,00 729,15 134 LU18 3,509 L4H1
31 AGRICULTURAL MACAINERY 127.00 172,72 0,000 0,000 137 .080
32 CONSTRUCTIOR EQUIPMENT 242,00 319.71 2.673 ,836 3.453 1.080
33 OTHFR MACHINERY 648.00 973,32 2.673 2275 5.076 $521
34 RUBRER PRODUCTS 44,00 291,33 0.000 0,000 5.878 2.018
35 OTHER MANUFACTURER PRODUCTS 5768.00 1145.76 1,336 .117 4,276 .373
36 ECTRICITY 545.00 1299.46 2,673 .206 10.028 .172
37 140,00 175,08 134 076 L3495 225
3B WAVER SEWERRGE AND ORAINAGE 123,00 581,46 1,336 .230 2.756 474
39 RESTDENTIAL BUITLDING 2109.00 2109.00 0,000 0,000 0.000 0,000
40 ROAD CONSTRUCTTON 719.00 719.00 0.000 0,000 719.000 100,000
41 RALL CONSTRUCTTON 74.00 257.68 0,000 6.000 1.239 «481
42 0OTHER CONSTRUCTTON 1696.00 2952.21 0,000 0,000 4.941 Y
43 WHOLESALE AND RFTATI TRADE 4680.00 6€870,73 30,952 L 450 49,042 L7114
44 MOTUR VEHICLE REPAIRS 623.00 463,68 2.406 L2274 6.416 743
45 OTHER REPAIRS 136.00 304,10 1,470 483 3,570 1.174
46 RNAD THRANSPURT 1067,00 1786.55 69,895 3,912 77,202 4.321
47 RAILWAY AND OTHER TRANSPORT 534,00 1059.82 1,336 L126 7.15%0 Y
4% WATKR TRANSPORT 708,00 1001.93 0,000 0.000 4.746 .474
49y AIR TRANSPURT 573,00 559,24 0,000 0.000 Z.134 .244d
50 COMMUNICATION 811.00 1526.11 0,000 0,000 ha155 L4803
51 RUSINESS SERVICES 1373,00 4857,40 2,368 049 30.558 .629
52 OWNERSHIP OF DWELLINGS 3760,00 3780.00 0.000 0.000 0.000 0,000
53 PUBLIC ADMINTISTRATION 1949.00 1983,.84 0.000 Q.00 L3004 015
54 DEFLNCE 110,00 1108,00 0,000 0,000 0.000 U000
5% HEALTH ) 2225.00 2250.91 0,000 0,000 V174 L0608
56 EDUCATION LIDPARIES, ETC, 2246.00 2255,.11 0,000 0.000 L079 L0uh
57 whLEARE SERVICES 325,00 453,92 0,000 0,000 .86b 191

S8 NTHER SERVICES 2545.00 7139.42 29.401 L4112 62.28Y B2



8LE

RUAD CONSTRUCTION INDUSTRY REQUIFEMENTS ¢ BO% UF WARRANTED PROGRAM t 1981/82
(HATINNAL ACCOUNTING DEFINIYIONS 3 SMILLION 1968=69 PRICES)

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE DIRECT PERCENTAGH
DEMAND QUTPUT REQUIREMENTS OF INDUSTRY AND 1HDIRECT OF INDUSTeY
SM M M ouTRUT REQUIREMEMTS QdTPUT
% SM %

1 AGRICULTURE 1705,00 4253,56 0,000 0.000 1.216 .629
2 FORESTRY LOGGING 38,00 207,14 2,224 1.074 3,276 1.582
3 IRON 505,00 613,11 0,000 0,000 «811 .132
4 OTHER METALLIC MINERALS 582.00 975,21 0,000 0,000 2.991 307
5 COAL , 358,00 601.41 0,000 0.000 2.312 L3584
6 CRIDF OLL 0.00 275.5¢4 0.000 0,000 11,467 4,307
7 QUARRY MATERIALS 3,00 168,82 - 79,574 47,134 83,740 49,602
§ NON METALLIC MINERALS NES 0.00 65.71 0,000 0.000 1,901 2.893
9 SERVICES T0 MINING 14,00 49,13 0,000 0,000 « 735 1,496
10 FUOD PRODUCTS 3687.00 4392.79 0,000 0.000 1.532 .035
11 ALCOHOLIC BEVERAGFS 261,00 309,85 0,000 0,000 .223 072
12 TOsACCO PRODUCTS 173.00 189,13 0,000 0,000 .137 073
13 TEXTILE PRODUCTS 1669,00 2856,01 0,000 0,000 4,044 2162
14 TIMBKR ANU PAPER PRODUCTS 692,00 3244,17 6.756 L,208 20,968 646
15 CHEMICALS 469,00 1975.62 11.486 581 22,832 1.156
16 PETROLEUM PRODUCTS (AUST, DIL) 350,00 963.82 36,620 3.800 47.203 4,794
17 PETROLEUM PRODUCTS (IMP, UIL) 0,00 327.47 17,972 5,488 33,110 10.111
18 GLASS AND CLAY PROUDUCTS 50,00 453,86 0,000 0,000 . 865 191
19 CEMENT 0,00 111.08 1.351 1,217 7.200 6,482
20 "READY MIXED CONCRETE 0.00 146,22 12.189 B.336 12,496 8.546
21 CONCRETE PRODUCTS 1,00 205,60 23.694 11,524 23,949 11,648
22 NON=METALLIC MTNERAL PRODUCT 10.00 141,46 .135 096 L8111 573
23 MINERAL PRODUCT 1901.00 5611,61 20.269 404 37,704 .752
24 MDTNR VEHICLES AND PARTS 1042,00 1489,86 541 .036 7,672 515
25 SHIP AND BOAT BUILDING 44,00 255,72 0,000 0,000 1.06% W417
26 LOCOMOTIVES ROLLING STOCK 34,00 190,44 0,000 - 0,000 1,076 .565
27 AIRCRAFT BUILDING 26,00 291.67 0,000 0,000 .315 108

28 SCIENTIFIC ,FLECTRONIC EQUIPMENT 334,00 734,1¢ 0,000 0,000 1,687 230
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29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
&b
47
48
49
50
51
52
53
54
55
56
57
58

(NATIDNAL ACCOUNTING DEFINITIONS

HOUSEHOLD AFPPLTANCES
FLECTRICAL MACHINERY
AGRICULTURAL MACHINERY
CONSTRUCTTON EQUIPMENT
(OTHER MACHINERY

RUBBER PRODUCTS

NTHER MANUFACTURER PRODUCTS
ELECTRICITY

GAS

WATER SEWERAGE AND DRAINAGE
RESIDENTIAL BUTLDING

ROAD CONSTRUCTTON

RALL CONSTRUCTYON

OTHER CONSTRUCTION
WHOLESALE AND RETAIL TRADE
MOTOR VEHICLE REPAIRS

OTHER REPALRS

ROAD TRANSPORT

RATILWAY AND OTHER TRANSPORT
WATER TRANSPORT

AYR THANSPORT

COMMUNICATION

BUSINESS SERVICES

OWNERSHIP OF DWELLINGS
PUBLTC ADMINISTRATION
NDEFENCE

HEALTH i

EDUCATIUN LIBRARIES, ETC.
WELFARE SERVICES

OTHER SERVICES

SMILLIUN 1968B=69 PRICES)

+FINAL
DEMAND
$M

359,00
227.00
132,00
243,00
682,00
51.00
604,00
572,00
147.00
130.00
2190,00
727.00
74,00
1593,00
410,00
687,00
140.00
1105.00
551,00
734,00
602.00
859,00
1426,00
3962.00
2074.00
1181.00
2344,00
2389.00
341,00
2634,00

TOTAL
ouTPuUT
SM

537.94
749,76
179.02
323.09
1015,37
302.98
1189.07
1354.,07
183,39
608.94
2190.00
727,00
263,22
2909.53
7064.19
905,05
312.61
1843,53
1094,82
1039.11
899.12
1599,05
5031,73
3962.00
2110.05
1181.00
2370.76
2398.43
475.18
7385,.83

DIRECT

¢ 1981

PERCENTAGE

REQUIREMENTS OF INDUSTRY

$M

0,000
135
0.000
2.703
2,703
0.000
1.351
2.703
+138
1,351
0.000
0.000
0.000
u.000
31,296
2.432
1.486
70.673
1.351
0,000
0.000
0,000
24395
0.000
0.000
0,000
0,000
0.000
0.000
29,729

QuTPuT

0,000
Y]
0,000
L8136
L266
0.000
.114
L200
L074
222
0,000
0.000
0.000
0.000
.443
.269
.475
3,834
.124
0,000
0.000
0,000
.048
0,000
0,000
0.000
0,000
0,000
0,000
L403

vt o e LR LT R e i Y

/8¢

LIRECT PERCE % A0,
AND INDIRECT OF INDUSTIY
REQUIREMENTS auTPuT

$M %
295 .055
3.548 473
.139 SU78
3.491 1.081
5.132 505
5,944 1.962
4.324 364
10,140 749
. 399 <219
2.785 457
0.00v 0,600
727.000 100.000
1.253 476
4,990 112
49,587 L7072
6.487 2710
3.609 1.15%
78.061 4.2134
7.229 H62
4,799 462
2.158 . 240
6,223 .389
30.898 614
0,000 0,000
307 015
0.0C0 0.000
-176 007
.0Hu ,003
876 <1R4
62,982 53



08¢

ROAD CONSTRUCTTION INDUSTRY REGUIREMENTS @ 80% UF WARRANTEL PROGRAM T 1982/83
(NATIONAL ACCOUNTING DEFINITIUNS @ SMILLICN 196€=69 PRICES)

[ o T O P e R TR Y e T - - ————

INDUSTRY FINAL TOTAL DIRECT PERCENTAGE D1RECT PERCENTAGH
DEVAND OUTPUT REQUIREMENTS OF INDUSTRY AND INPIRECT OF INuJSTHY
SM E1 $M nureuT REQUIREMENTS OUTRUT
% SM %

1 AGRICULTURE 1833.00 4398,43 0,000 0.000 1.228 =028
2 FORESTRY LOGGING 40,00 214.38 2.246 1,048 3,308 1,543
3 IRON 523.00 634,47 0,000 0,000 <819 129
& OTHER METALLIC MINERALS 604,00 1009.41 0.000 0,000 3,020 +299
5 COAL 372.00 623,91 0.0C0 0,000 2.334 «374
6 CRUDE OIL 0,00 284,31 0,000 0,000 11.982 4,214
7 QUARRY MATERIALS 3.00 172.49 80,340 46.575 84,546 49,014
8 NON METALLIC MINERALS NES 0.00 67.83 0,000 0,000 1.919 2.830
9 SERVICES T MINING 15,00 51,32 0,000 0.000 -742 1.446
10 Foab PRODUCTS 3659.00 4377.40 0,000 0,000 1.546 .035
11 ALCOHOLIC BEVERAGES 302.00 331.69 0,000 0.000 «225 .U68
12 TOB#CCO PRODUCTS 188,00 204,64 0,000 0.000 .139 Y
13 TEXTILE PRUDUCTS 1713.00 2937.78 0.000 0.000 4,688 .160
14 TIMBER AND PAPER PRADUCTS 707,00 3341.484 6,822 .204 21.170 .633
15 CHEMICALS - 506,00 2044,09 11,597 567 23,052 1.124
16 PETROLEUM PRODUCTS (AUST, OIL) 359.00 991.99 36.973 3.727 47,6586 4.804
17 PETROLEUM PRODUCTS (IMP, OIL) 0.00 336,69 18.145 5.389 33.429 9.929
18 GLASS AND CLAY PRODUCTS 52,00 469.73 0.000 0,000 .874 P11
19 CEMENT 0.00 114.72 1.364 1,189 7.270 64337
20 READY MIXED COMCRETE 0.00 150.79 12.307 8,162 12.617 8.367
21 CONCRETE PRODUCTS 1.00 212,00 23,922 11.284 24.180 11.4066
22 NON=-METALLIC MINERAL PRODUCT 11,00 147,00 »136 ,093 .818 .557
23 MINERAL PRODUCT 1961.00 5166,72 20,465 396 38,067 737
24 MUTOR VEHICLES AND PARTS 1075,00 1541.67 «546 «035 7.748 502
25 SH1P AND BOAT BUILDING 8B,00 266.69 0,000 0,000 1.076 + 403
26 LOCOMODTIVES ROLLING STOCK 31.00 193,33 0.000 0.000 1.066 .562
27 AIRCRAFT BUILDING 26,00 301.85 0.000 0.000 .318 2105

28 SCIENTIFIC ,ELECTRONIC EQUIPHMENT 335.00 751.74 0.000 0,000 1.704 .221
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ROAD COHNSTRUCTIOM

INVUSTRY

HOUSEHOLD APPLIANCES
ELBWCTRICAL MACHINERY
AGRICULTURAL MACHIMERY
CONSTRUCTION EQUIPMENT
OTHER MACHINERY

RUHHER PRODICTS

OTHER MANBEACTURER PRUDUCTS
FEURCTRICITY

GAS

WATER SEWERAGE AND DRAINAGE
RESIDENTLAL BUTLDING

ROAD CONSTRUCTION

RAIL CONSTRUCTION

OTHER CONSTRUCTION
WHOLESALE AMD RETAIL TRADE
MOTOR VEMICLE REPAIRS

OTHLR REPAIRS

ROAD TRANSPNRY

RALLWAY AND NTHER TRANSPORT
WALER TRANSPORT

AIR TRANSPORT

COMMUNTCATIUN

BUSINESS SERVICES

OwNERSHIP OF DWELULINGS
PIBLIC ADMINISTRATION
DEFENCE

HEALTH .

EDUCATION LIBRARIES, ETC.
WELFARE SERVICES

NTHER SERVICES

INDUSTRY REOUIREMENTS : B0% OF
(NATINNAL ACCOUNTING DEFINITIONS

T SMILLION 1968-6% PRICES)

« FINAL
DEMAND
&M

372.00
231,00
135.00
249,00
692,00
53.00
£25.00
602.00
155,00
137.00
2271.00
734,00
76.00
1624,00
4886,00
692,00
144.00
1146,00
577.00
761.00
619,00
901,00
1477.00
4151.00
2190.00
1248,00
2456,00
2521.00
356.00
2722.00

PERCENTAGE
OF INDUSTRY
ouTePUT

054
+ 464
076
1,062
500 I
1,91%
. 356
126
L2009
PEXS
G.u00
100,000
L8364 ‘
.168 ,
694 |
691
1.135%
4,140
«644
L450
235
377
600
0,000
Lul4
0,000
<007 ‘
L0G3 i
A7y |
L334

WARRANTED FROGRAM : 1982/83
TOTAL DIRECT PERCENTAGE DIRECT
ouTeuT REQUIREMENTS OF INDUSTRY AND INDIRECT
BM: SM QUTPUT REQUIREMENTS
% sm
557.16 0,000 0,000 .298
771.66 136 018 3,583
183,57 0.000 0,000 140
331.89 2.729 822 3.525
1036.63 2,729 .263 b.182
313,34 0.000 0.00v 6.001
1226.14 1,364 L1111 4,365
1410.84 2,729 .193 10,238
192,60 L1386 W071 .403
636.97 1,364 .214 2.812
2271.00 0,000 0,000 0,000
734.00 0.000 0,000 734,000
272.36 0,000 0,000 1.265
2999.65 0,000 0.000 5.044
7210,96 31.597 .438 50.065%
948,00 2.456 .259 6.550
321.12 1.501 467 3.h44
1903,66 71.353 3,748 78.812
1133.00 1.364 «120 7.299
1076.53 0.000 0,000 4,845
926,51 0,000 0.000 2,178
1664.90 0.000 0.000 6,283
5196,98 2,418 047 31.1%06
4151,00 0,000 0,000 0,000
2227.20 0.000 0,000 L3110
1248,00 0.000 0,000 0.000
2483,63 ¢.000 0,u00 .178
2530,73 0.000 0,000 .0H1
495,08 0,000 0,000 . 685
7621.70 30,015 .394 63,588




ANNEX 5

ROAD STANDARDS

INTRODUCTION

Standards are applied to design, construction and operational

aspects of roads.

In road design alone there is a multiplicity of engineering

standards applied to such characteristics as:

. pavement surface type (gravel, seal);
width of formation, pavement and seal;
. gradient;
. curvature and alignment geometry and sight distances;
. degree of limit on access;
. grade separation; and

. traffic separation (divided highway) .

These standards may vafy wiﬁh ﬁraffic and terrain conditions,
Generally they have been developed from the considerable experience
and judgement of road engineers, but there is certainly an

element of arbitrariness in their formulation. There is little
evidence that variations to standards (usually in a higher or

more costly direction) have been explicitly measured against the
extra benefits or costs those higher standards provide or impose.

(

Aplin L has pointed out that if the superseded imperial measures
of minimum pavement widths for various types of road facility of
twenty-four feet, twenty-two feet and twenty feet had been con-
verted to 7.3 metres, 6.7 metres and 6.1 metres respectively,

instead of the proposed 7.4 metres, 6.8 metres and 6.2 metres, a

(1) Aplin W.N., The Roles of Standards and Project Size in Road
Investment Appraisal, Australian Transport Research Forum
April 1979, Sydney.
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reduction of over 1.5 million square metres of pavement would have
been achieved for the 16 300 kilometre national highway system
alone - enough to pave and seal nearly 230 kilometres of 6.8 metre

wide road.

Road standards are used in this report, and for the administration

of grants to the States for roads, in the following ways.

Existing road conditions are compared with assessment standards
to identify parts of the Australian road system which are

deficient in an engineering sense.

Improvements to deficient rcad sections are selected and
costed on the basis of design standards - i.e., "engineering

needs".

A cost-~benefit analysis of such improvements is applied to

determine economically warranted programs.

The Commonwealth Government has stipulated design standards to
which improvements raust conform for the expenditure of funds

granted to the States for national highways.
THE AUSTRALIAN ROADS SURVEY (ARS)

The sténdards on which the assessment of engineering need were

based were those developed for the Australian Road Survey 1969-74

jointly by the CBR and the National Association of State Road

Authorities (NAASRA) and described in To§e detail in the Specifi-
1

cation for the Australian Roads Survey . The ARS used two sets

of standards, deficiency assessment standards and design standards.

(1) Commonwealth Bureau of Roads, Australian Roads Survey
1969-74: Specification, Melbourne, 1975. Table A5.1 sets
out the functional road classification system used for the
ARS.
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Deficiency standards include criteria such as traffic volumes,
pavement width, surface type, etc. Although these standards were
set arbitrarily they do reflect desirable engineering practice.
Improvement projects were generated for deficient roads and costed.
While lower deficiency standards would generate fewer projects,
some of those thus excluded may well be socially or economically

worthwhile.

Design standards were used to specify and cost improvement prdjects
to remedy road 'deficiencies'. These standards vary with the
forecast road and traffic conditions for the forward design period
of fifteen years for roads and thirty years for structures (i.e.

bridges, etc).

However the standards used in the ARS are not necessarily applied
by constructing authorities., Availability of funds will often
influence the choice of some standards - particularly those

relating to traffic volumes.
APPLICATION OF STANDARDS IN PRACTICE

Many road construction authorities, particularly at the State
level, alter or modify their standards of road design to accord
with local factors and availability of road funds. Examples of

such modification include:

. adoption of say a 6 per cent or 7 per cent grade in lieu of a

'normal' design standard of 5 per cent; and

adoption of staged construction, i.e., implementing the ultimate
standard in discrete steps phased to meet growth in traffic,

in terms of both depth and width of pavement, thereby avoiding
over—-capacity in the early years of improvement.

(1)

A CBR study of residential streets suggests that many‘local

(1) Unpublished CBR report.
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government authorities use relatively high standards for design,
e.g., for road widths, drainage and pavement depth. One reason
for such a practice may be that it reduces recurrent maintenance
costs (which local authorities bear) whereas often others pay the
cost of construction (e.g. developers/house buyers in new areas).
Local authorities may also prefer one time costs to recurrent
expenditures on roads. However, there has been insufficient
study of the trade-off between construction and maintenance costs
to enable the economic consequences of varying standards for

residential streets to be assessed.

VARYING DESIGN STANDARDS - EFFECT ON "WEEDS" AND WARRANTLD
PROGRAMS

Clearly a reduction in deficiency assessment standards and
'design standards' would effect a reduction in needs as assessed
in terms of engineering cost criteria. Although this would
reduce the present gap between ‘'engineering needs' and actual
road budgets, it could prevent the identification of some of the
deficiencies in the road network for which improvement projects

are economically warranted.

The consequence of reducing standards on the assessment of
warranted programs are not clear cut. Studies made by the CBR of
the sensitivity of economic analysis procedures to changes in
various parameters, have included some limited testing of unit
road construction costs and of various road standards in rural
areas. Generally these results show that the total levels (costs)
of warranted programs are insensitive to appreciable changes in
design standards and/or unit construction costs. Results from

these studies show that:

. a change in design period from fifteen years for roads and
thirty years for structures, to ten and fifteen years respect-
ively would result in a reduction of about 5 per cent in both
engineering and warranted expenditures. This i1s considered to
be a fairly insensitive response to such a large and drastic

reduction in road standards.
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. at the ekiéﬁing‘ARS deéign standards the size of the warranted
program at lO‘pef cent discount rate increased by 1.5 per cent
for a 20 pef‘cent increase in construction costs(l). This
would be likely to understate the increment in warranted funds
if increased design standards had caused the increase in the

construction costs, for increased road user benefits would

also have eventuated, and more projects would have been warranted.

conversely a decrease in the costs of road construction of 20
per cent resulted in a 4 per cent decrease in the magnitude of
the warranted program(z). If this has been attributable to
reduced deéign standards it is possible that the reduced
benefits would have compounded the decrease in warranted funds.
Nevertheless it is considered that response in the level of
warranted éxpenditure to changes in design standards and unit

construction costs would still not have been great.

These results reflect the skewed distribution of the benefits and
costs relating to warranted projects, i.e., the warranted program
of construction consists of a substantial body of projects which
are warranted by economic criteria (which have a benefit cost
ratio (BCR) substantially greater than one) so that changing the
BCR's of these projects by altering design standards and/br
construction costs eliminates or adds marginal projects to the
warranted program with a relatively small total cost compared

to variations in the cost of the projects already warranted.

Thus the maghitude of the warranted construction program appears

rather insensitive to changes in design standards.

Further, the maintenance cosﬁ,‘which is about 25 per cent of the
total warranted program, would generally increase if design
standards were reduced. Hence, warranted expenditure on roads in
total would be even less sensitive to changes in design standards

than the construction program.

(1) In other words although costs were increased by 20 per cent
the reduction in the original warranted program (from marginal
projects "dropping out") was slightly more than compensated
for by the increase in cost of the projects remaining in the
new warranted program.

(2) The converse of the previous case.
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YADLE AS.1

COMMONWEALTI BUREAU OF ROADS/BURLA™ OF

CONOMICS/

FUNCTIONAL

NATIONAL ASSOCIATION OF STATE ROAD AUTHORITIE

CLASSIFICATION OF ROADS

Functional
Class

Definition

Corresponding Category
of Road in Commonwealth

Roads legislation

Those roads which form the
principal avenue for commun-
ications between major
regions of Australia includ-
ing direct connexion between
capital cities

Those roads, not being Class
1, whose main function is to
form the principal avenue of
communications for movements-

(i) between a capital city
and adjoining States
and their capital
cities:

(ii) between a capital city
and key towns:

(iii) between key towns

Those roads,not being Class
1, or 2, whose main function
is to form an avenue of
communication for movements:

(i) between important
centres and the Class 1
and Class 2 roads and/cr
key towns;

(ii) between important
centres;

(iii) of an arterial nature

within a town in a
rural area.

Those roads, not being Class
1l, 2 or 3 -;hose main function
is to provide access to
abutting property (including
property within a town in a
rural area).

Those roads which provids
almost exclusively for one
activity or functicn and
which cannot be assigned to
Classes 1, 2, 3 or 4.

URBAN AREAS (as defined

Those roads whose main
function is to perform the
principal avenue of communi-
cation for massive traffic
movements. (Arterial Reads

Those roads, not being Class
6, whose main function is to
supplement the Class 6 roads
in providing for traffic
movements or which distribute
traffic to local street
systems. (Sub-arterial
Roads)

Those rcads .ot
6 or 7, whose m
is to provide access
abutting proper=zy

These
aimost excli
activity or
which cannot be ass
to Classes 6, 7 or

" RURAL

ARTERIAL ROADS™
except those declared

as Haticnal

¢l 1,

"RURAZL LOCAL
(c1 4,

z,

5)

21
S

Roads.

RORDS"
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