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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. 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. It focuses considerable attention on past patterns of road 
expenditure and on the economic merit of those expenditures. 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.
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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 l', 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 5y 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  fundins  recommendations, 
nor  does it attempt  to  suggest  what  should  be  the  fnture  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 exami.nation 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. 
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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. " 
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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: 

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

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; 

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

The effects  of  alternative  levels of  total  future  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 
M e l b o u r n e , J a n u a r y A u s t r a A u s t r a l i a  ~ 

1973, CBR, Melbourne, November 1973; and  Report on Roads 
=Australia 1975, CBR, Melbourne, December 1975. (These 
reports are referred  to  in  this report as CBR roads  reports 
1969,  1973, and 1975). 
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. 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  ana1,yses  of  data  from the various  road  inventory  surveys 
conducted  jointly  by  the CBR and the National  Association  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 of  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 , even  though 

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) hy other  authorities,  general  administration, 
interest  paid  and  capital  purchases. 

3 



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 €or their  impacts on such variables as: 

(a) net benefits  to  road  users; 

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

and 
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(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: 
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. 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 
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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  order of  present- 
ation. 

Chapter 4 

Chapter 5 

Chapter 6 

Chapter 7 

Chapter 8 

Chapter 9 

Changes in condition of the  road  network. 

Road  needs 1979-80 to 1982-83. 

Trends  in  levels  and  patterns of  road  finance. 

Effects  of  alternative  levels  of  future  road 
funding. 

Summary of the comments providedto the  Bureau. 

Conclusions. 



Annexes 

Annex 1 

Annex 2 

Annex 3 

Annex 4 

Annex 5 

PART 2 

Annex 6 

National  highways  study results. 

Capital-output  ratio  methodology for projecting 
road  construction needs. 

Financial  tables. 

Input-output  tables  and  methodology. 

Road  standards. 

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 CONSTWINTS 

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. 
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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 uFCiate 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 establisked.  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. 
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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 
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Chapter 4. CHANGES IN CONDITIONS OF THE  ROAD  NETWORK 
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Chapter 5. ROAD NEEDS 1979-80 to 1982-83 
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Chapter 6. TRENDS IN LEVELS  AND  PATTERNS OF ROAD FINANCE 
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Chapter 7. EFFECTS  OF  ALTERNATIVE  LEVELS OF FUTRE  ROAD  FUNDING 
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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  CRR  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, 
road  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 z.oti=r ve?~icles on 
register  and  the  number of vehicles  per 10013 ?ersons. The growth 
in the  number of vehicles  and  particLiarly the zumbers of cars 
(and  station  wagons)  shows  little  sign of levelling out although 
the  growth  rate  is  declining. Growt?. in the nti5J~ber of cars  is 
significantly  greater  than  other vehicles. 

Motor  Vehicle  Travel 

Average  distance  travelled by cars  appears  to  have  levelled off, 
but  the  utilisation of other  vehicles  continues to grow as is 
indicated in Table 2.2. The result  for  cars CS;> possibly be 
attributed  to  the  recent  decline  in  economic  conaitions,  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  aureau  of 
Statistics (ABS) in 1963'l) , 1971(2)  and 1976(3) , the  petrol 
sales  information  collected by the  Department of National  Develop- 
rnenI~(~)  and  automotive  diesel fuel clearances 13y the  Bureau of 

(1) Commonwealth  Bureau  of  Census  and  Statistics,  Sarvey  of 

(2)  Commonwealth  Bureau of Statistics,  Survey of FIotor Vehicle 

(3) Australian  Bureau of Statistics, Survel7 of Eotor  Vehicle 

(4)  Department of National  Developcert, Dem.ar;d for  7rinary 

Motor  Vehicle  Usage  1963,  Canberra,  1975. 

Usage 1971, Canberra,  1973. 

Usage  1976,  Canberra,  1978. 

Fuels  Australia  1976-77 to 1986-87, Car-berra,  1978. 

- 

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

Year  as  at  Motor  Vehicles on Register 
31 December  (thousands)  Thousand Persons 

~~~~ ~ 

Motor  Vehicles  per 

Cars % Other % Total % Cars  Other  Total 
Increase  Increase Increase 

1964 ( 

1969 
1970 
1971 ( 
1972 
1973 
1974 
1975 

2695 - 

3676 
3834 4.3 
4058 5.8 
4260 5.0 
4520 6.1 
4771 5.6 
5016 5.1 

- 
C) 

858 

950 
949 
982 

1020 
1078 
1131 
1200 

- 
- 
0.0 
3.5 
3.9 
5.7 
4.9 
6.1 

3550 

4626 
4783 
5040 
5280 
5599 
5902 
6216 

- 

- 
3.4 
5.4 
4.8 
6.0 
5.4 
5.3 

239 

296 
303 
310 
321 
335 
348 
362 

75  315 
~ ~~ 

77 373 
75  378 
75  386 
77  397 
80  415 
82  431 
87  449 :z3; (d) 5246 4.6 l284 7.0 6530 5.1 375 92 457 

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  €or  the  period  1964 to 1970  are drawn from Burke R.H., Australian 

Road  Travel  Information,  unpublished  Bureau of Transport  Economics  Staff 
Paper, Canberra 1978. 

Statistics,  Motor  Vehicle  Registrations  December  Quarter 1977, Canberra, 1978. 

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

( c )  Statistics  for  the  period  1971-1976  are  derived  from  Australian  Bureau  of 

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

-"I 19'8 Canberra, 1978. 
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TABLE 2.2 - MOTOR  VEHICLE TRAVEL: ALL STATES AND TERRITORIES (a) 

Year  ended  Average Annual  Kilometres  per Vehicle-Kilometres of Travel 
30 June Vehicle (millions) 

Cars Other  Total Cars Other  Total 

1965  14186 

1970 15864 
1971  15988 
1972 16092 
1973 15957 
1974 16081 
1.975 15893 
1976  15679 
1977 
1978 
Average .Annual 
Growth  Rate 
1964-65 to 

1977-78 (b) 0.9% 

n.a. 
n.a. 

14648 

17073 
17239 
17880 
17759 
17353 
17046 
17058 
n.a. 
n. a. 

1.4% 

14298 

15845 
16236 
16441 
16306 
16326 
1611.3 
15938 
17448 
18804 

l. 7% 

38220 

57427 
61298 
65293 
G7972 
72691 
75815 
78598 
11.a. 
n.a. 

6 . 8 B 

12564 

15867 
16359 
17565 
18123 
18712 
19285 
20476 
11.a. 
r1.a. 

4.52 

50759 

73294 
77657 
82859 
86095 
91403 
D5100 
99071. 

11.1667 
1.1. 8 6 l0 

6.7% 

(a) Excludes  motorcycles. 
(b) The  growth  rates  for  the  separate  categories of cars  and other 

~~ 

vehicles  relate to the  period  1965  to  1976. 
Source:  Burke R.II., 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 
1971 8.00 
1972 7.84 
1973 7.68 
1974 7.53 
1975 7.37 

1976 7.21 

4.80 
4.72 
4.92 
5.11 
5.31 
5.50 

5.69 

6.90 10627 
6.98 11123 
6.97 11896 
6.95 12390 
6.93 13186 
6.92 13752 
6.90 14361 

Average  Annual 
Growth  Rate 
1964-65  to 
1975-76 - - - 5.7% 

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



Customs (l). The estimation  procedures  have  been  described in a 
BTE  Staff Paperi2). The  fuel  consumpticn  rate  for  cars  exhibited 
a  fall in the  1960s  and  a  subsequent ste8adlr rise in the  1970s. 

With regard to other  vehicles it >jo-Jld seem. that  there  was  little 
change  in  the  1960s  but  that t5.ere was  a  small  increase  in  the 
fuel  consumption  rate in the  1973s.  Overall,  average  annual 
fuel  consumption  grew at a  rate of  5.7  per cellt between  1964-65 
and  1975-76,  as  against 6.7 per cent  for  motor  vehicle  travel  over 
the  period  1964-65  to  1957-78. 

Road  Traffic  Accidents 

The  causes of traffic  accidents  sten frorr! Eumerous  sources 
including  driver  incapacity,  defective m'ator vehicles and road 
conditions.  Consequently,  reauction  in  the  incidence of road 
accidents  can be achieved in a variety of ways  includinq  the 
enforcement  of  appropriate  legislation in relation  to  the  capacity 
of the  individual to drive,  the  iccorporation  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  preventioc  leqislation,  to  technol- 
ogical  advances  and  to  improvements in road  stancards. 

(l) Australian  Bureau of Statistics,  Overseas  Trade  (various) , 

(2) Burke R.H., op.cit.  Table 2.1. 
Canberra. 
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TABLE 2.4 - ROAD  TRAFFIC  ACCIDENT  INCIDENCE 
Year as at Persons Persons Nunber  of 
31  December In jured Killed Accidents (a) 

1969 87864 3502 62597 
1970 91554 3  798 65210 
1971 
1972 
1973 
1974 
1975 

91036 3590 
89766  3422 
95204  3679 
91338 3572 
89499  3694 

65210 
65750 
70151 
67473 
65780 

1976  87808  3583  64282 
1977 91616  3 5'7 8  67549 

(a)  Accidents  involving  casualties. 
Source:  Australian Bureau of Statistics,  Road  Traffic  Accidents - Involving  Casualties,  Canberra, 1978. 

TABLE 2 .S - ROAD  TRAFFIC  ACCIDENTS PER DISTANCE  TRAVELLED 
Year  ended Rate  per hundred  million vehiclekilometres 
31 December Persons  Injured Persons  Killed Number of Accidents(a) 

1969 125 5 89 
1970 121 5 86 
1971 
1972 
1973 
1974 
1975 

1976 
1977 

113 
106 
107 
98 
92 
83 
80 

81 
78 
79 
72 
68 

3 61 
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  Chapter 4 of that  report)  the CBR, 
in order to  analyse  the  perceived  performance  of  the  roads  system, 
undertook  attitude  surveys  ix Ilelbourne and  Sydney in 1973  and 
1974.  Almost 60 per  cent of tkose  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 Fer  cent  completely  dissatisfied. 
These  figures  relate to the  1974  survey  hut  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  nay be 
obtained  from  the ABS motor  vehicle  surveys . The  details  are 
set  out  in Table 2.6. 

(1) 

TABLE 21 6 - ROAD  FREIGHT AND PASSENGER  TASK 
Year  ended  Thousand  million  passenger- 
30 June 

Thousand  Rillion tonne- 

1963 61 17 
1971 122 27 
1976 157 37 

kilometres  kilonetres 

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  estinates  for  the  inter- 
mediate  years  are not available. 

Source:  Australian  Bureau of Statistics,  op.cit. 

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



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  Commonwealth  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  rpad  expenditure 
categories (2), approval of projects,  transfer of  funds  between 

(1) Burke, R.H. , History  of  Commonwealth  Legislation  Relating to 
R n a d s  and Road TransDort  1900-1972,  Bureau of TransDort 
Economics  Occasional Paper t:O. 8 ,  AGpsI 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. 

""" "- "~~ -~ ~.~~ ~ L - ~ -  ~~~~~ ~~- r 
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categories,  and  details  of  matching  quotas of State  funds  i.e., 
funds  to be spent  on  roads  from  each  State's  own  financial 
resources. 

The  National  Roads Act 1974  prorided  assistance  for  roads  which 
linked  the  mainland  capitals  aid  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  Connonwealth  grants  to 
the  States  for  road  construction  for .Jrban  and rural  arterial 
roads  and  urban  local roads, gracts  for  zonstrcction  and  nain- 
tenance  for  rural  local  roads,  and  minor  traffic  engineerin?  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  2979-SO.  In  his  Second 
Reading  Speech to the  States  Grants  (Roads) Bill, 1977  the  Minister 
for  Transport  announced  the  Governnent's  intention  to  maintain  at 
least  the  same  contribution in reai  terms by t-e Comnonwealth  for 
the duratior? of the Act.  The an.-o-~r~ced neasure  adopted by the 
Commonwealth  for  adjusting  the  Grants  vas  the  "implicit  price 
deflator  for  private  investment in ctZer  building  and  construction" 
as  set  out  in the ABS  Australian YTationzl 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  Commonwealth  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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sharing by local  government in the  2rocee'ds of personal 
income  tax; 

a  more  selective  use  of  specific  purpose  payments  to  the 
States  with  the  absorption of such  payments  where  appropriate 
into general  purpose  funds: 

the  establishment  of  an  Advisory  Council for Inter-government 
Relations ; and 

a  review of the  functions of the different  levels  of  government 
and  the  elimination  of  unnecessary  gveriapping,  waste and 
interference . (1) 

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  payable  under  Commonwealth 
law  and  authorise  the  Commonwealth  to  collect  t3e  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  arrangenents  were  incorporated  in 
the Local Government  (Personal 1ncor.e Tax  Sharing)  Act  1976. 

(1) Treasurer  of  the  Commonwealth of Australia,  Payments  to  or 
~ ~ ~ ~~~ ~ 

for  the  States  and Local Governc:ent 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), on certain  Commonwealth  properties and  for 
certain  roads  leading  to  Commonwealth  properties. It also  provides 
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  Commonwe,alth  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 (16.6 per cent per  annum) . 

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 COMMONPSEALTS GOVERNMENT:  1969-70 AND 1978-79 

Function  1969-70  1978-79 (a) Average  Annual 
Growth  Rate 

$m $m %/p.  a. 

Education 2 44  2498 29.5 
Health 462 2913  22 .7 
Social  Security and Welfare  1269 6015 22.7 
Roads 218 553 10.9 
Payments  to  States, N.T. 

and local  government (b) 1757  6557 15.8 
All  Other  3398  6334 10.5 
Total  Budget  Outlay(c)  7346  22870 16.4 

Total  Commonwealth 
Outlays (‘1 7542  30088 16.6 

(a)  Estimates  (see  source  for  this Table). 
(b) Tax sharing,  net  other  general  reverue  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. 

(The Functional  Classification  of Budget Outlays)  and  pp. 
194-195  of  Statement No 6, Budget Speech  1978-79. 

(c)  For  definition  see  the  Appendix  to  the  Budget  Statements - 

Source:  Treasurer of the  Commonwealth of Australia, Budget 
Speech  1978-79,  AGPS,  Canberra, 1976. 

31 



TABLE 2.8 - OUTLAYS OF ALL PUBLIC AUTHORITIES  FOR  ROADS AND IN TOTAL 

Year ended 
30 June 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978(a) 

Roads  Total  Outlays 
Amount Percent  Total Outlays 

679 7.0 9666 
732 6.9 10547 
804 6.7 12072 
893 6.7 13416 
984 6.1  1.6205 
1328 5.8 22915 
1728 6.3 27547 
1740 5.5 31801 
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 Arrstralian 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 Seen generally  below 
those  in  the  economy 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 resources  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  construction. 
However, it appears  this  can  be  attributed  to  the  method  of 
estimating  the  expenditure  at  constant  prices,  rather  than  the 
cost rises  experienced  in  those  activities . (1) 

- 
(1) Burke R.H., A Road Construckion Price Index,-BTE Occasional 

Paper  27,  AGPS, Canberra, 1978. 
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TABLE 2.9 - PRICE INDE,XES (1966-67 = 100) 
Year ended Road  Construction GNE(a) Implicit Deflators 
30 June Price Index  (c) Other  Building  Gross  Fixed  Capital  Expenditure 

(b) 

Public Private 

1970 109.5 111.2 113.0  112.7 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

c4 
4 1978 

115.0 
120.9 
128.9 
149.1 
178.3 
198.1 

234.8 
218.4 

118.3 
126.7 
134.3 
151.1 
179.9 
208.9 
231.9 
252.9 

120.6 
128.7 
139.1 
159.2 
199.2 
231.4 

n.  a. 
258.7 

119.9 

137.1 
157.7 
199.6 
231.5 
260.2 
276.0 

128.9 

(a) Gross National  Expenditure. ~~ ibj 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 
PaDer No. 9. Canberra.  1978. ~L 

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



TABLE 2 .l0 - RATE OF PRICE  INCREASES  OVER  PRECEDING  YEAR 
Year  ended Road Price  GNE  Implicit  Deflators 
30 June  Index  Other  Buildiny  Gross  Fixed  Capital  Expenditure 

public Private 

1971 
1972 

5.0 6.4 
5.1 7.1 

1973 6.6 
1974 

6.0 
15.7 12.5 

1975 19.6 19.1 
1976 11.1 16.1 
1977 10 - 2  11.0 
1978 7.5 9.1 

Sourcc : Table 2. 9. 
__-."_...-I_ 

. "" ." -~ 

6.7 
6.7 
8.1 
14.5 
25.1 
1.6.2 
11.8 
n. a. 

6.4 
7.5 
6.4 
15.0 
26.6 
1g.0 
12.4 
G. 1 



CHAPTER 3 - FUTURE  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 FROZECTIO!~S: ALISTRALIA 
(thousands) 

As  at  Commonweaith  Australian  Bureau of Statistics 
30 June  Bureau  of 1976  Projections(b)  1978  Projections  (C) 

Roads  (a) 

198 0 14649 
1985 15797 
1990  16962 
1995 n.a. 
2000 n.  a. 

14244 
15070 
15921 
16752 
17531 

14563 
15415 
16311 
17180 
17989 

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

(b) Australian Bureau of Statistics,  Projections of the  Population 

(c)  Australian  Bureau  of  Statistics,  Projections of the  Population 

- 1975, Melbourne, 1975. 

of Australia 1977 to  2001,  Canberra,  1976. 

of Australia  1978  to 2011, Canberra,  1978. 

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  waqons  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  vehicles)  was  estimated by forecasting  the  population of 
cars  and  station  wagons  per  capita  and  nxltiplying by the  forecast 
of numbers of persons.  The  forecasts of cars  and  station :.ragons per 



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

1964  4079 
1969  4439 
1974  4816 
1979 4990 
1989  5390 
1999  5940 
Average  Annual 
Growth  Rate 
1964-74 1.7% 
1974-99 0.8% 

W 
W 

3073 1595 1023 799 362 53 85 
3385 1762 1140 954 385 76 12 7 
3651 2017 1227 1103 397 70 186 
3795 2155 1290 1200 410 105 225 
4190 2405 1440 1425 460 180 350 
4620 2650 1590 1570 505 195 390 

1.7% 2.4% 1.8% 3.3% 0.9% 2.8% 8.1% 

0.9% 1.1% 1.0% 1.4% 1.0% 4.2% 3.0% 

11059 
12258 
13488 
14170 
15840 
17460 

2.0% 
1.0% 

Source: ABS Table 3.1 and STE  Estimates. 



capita  were  obtained throfiqh regression aral~7sis 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- 
casting model'') - Forecasts of the  prices of cars  and  station 
wagons were estimated  by  projection of past  trends of price 
indexes of cars  and  station vragons derived by BTE. 

Although  extensive  econometric  work  was  XFdertaken  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  vehicles 
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(2)  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 vehicle-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  MediaT  Term  Econoaic  Forecasting, 
Bureau  of  Transport  Economics  Occasional  Paper 14, AGPS, 
Canberra , 19 78. 

Statistics,  op.cit.,  Chapter 2. 
(2) Australian  Bureau of Statistics an6 Cornonwealth  Bureau  of 
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TABLE 3.3 - FORECASTS OF MOTOR  VEHICLES PER THOUSAND POPULATION 
AS at N.S .W. VIC.  QLD S ,A. W .A.  TAS. N. T. A. C.T. AUSTRALIA 
31  Dec. 

1964(a) 305 327 317 358 338 320 250 340 321 

1969(a) 366 374 372 393 424 392 300 390 377 

1974(a) 416 444 428 464 466 455 494(b)432 438 

1979 456 488 475 504 542 495 357(b)471 480 

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. 



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 
1969(a)  1625  1266  656  448  405 151 23 
1974(a) 2019 1613 867  569  519  182  39 

~- 

1979  2273  1852 1024 651 650 203 37 
1984 2595 2213 1214 727 799 231 55 
1989 2990 2619 1426  864 969 270 84 
1999 3922 3621 1892 1061 L318 353 112 

(a) 1964  to  1974 - Estimates - Burke R.H.,  op.cit. 
Source: 1979-1999 - BTE Estimates. 

28 
52 
94 

106 
146 
210 
300 

3531 
4626 
5902 
6796 
7980 
9432 

12579 

, Table 2.1. 
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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. (a) AUSTRALIA 
30  June 

1965 ‘b’ 14708 14041 13838 14392 15498 14002 n.a. n.  a. 14298 
1970 ‘b) 15728 16301 14923 16363 16584 14448 n.a. n. a. 15845 
1975 (b) 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  the  same  as N. S.W. 
(b)  1965 to  1975 - Estimates of actual  levels - Burke R.H., op.cit. Table 2.1. 
Source: 1980-2000 - BTE  Estimates. 



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 

19  65 (a) 18297 14111 7002 5267 4184 1624 n.a. n.a. 50486 
1970(a) 25558 20637 9789 7330 6717 2182 n.a. n.a. 73299 
1975 (a) 33136 26865 12933 8734 8743 2652 n.a. n.a. 95099 

1990 57686  58540  25883  16984 19321 3899  2352 4052 188717 
2000  84415  95725  37533  21093  29022 5397 3360  6344  282889 

NOTE: A. C:. 1’. and N.T. information is not available except for years of the 
ADS 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. 

I__ 

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  years  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  sumnary 
$8798  million  (omitting  planning  and  research)  will  have  been 
spent  on  the  Australian  road  network  in  that  period,  comprising 
construction  expenditure  of  $5801  million and maintenance of 
$2997  million. 

Of this  amount, 53 per cent of  construction and 31 per  cent of 
maintenance  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: 

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 

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  arrangements 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  made 
in the  analyses  of  the  survey  Zata  to  take  account of this  re- 
classification . (1) 

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 various  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) . 

47 



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  Sealed  Total  Sealed 

Lenqth  Divided  Other  Unsealed  Length  Divided  Other  Unsealed Towns Rural  Maximum(b)  Minimum 
c ' way  C'way 

Sydney-Melbourne B33 93 740 - B26 161 665 - 69  757 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 1 563  139 1 716  45 1 578  93 106 1 610 1 900 1 ooo(f' 
Brisbane-Darwin") 2  441 18 1 974  449 2  438 37 2 066 335 61 2 377 8 eo0 50 
Adelaide-Perth 2 683 16 2  254  408 2  670  21 2  644 - 37 2 628 9 000 250 

Adelaide-Darwin Id) 2 920 6 1 769 1 145 2  920  8 1 946  966 28 2 892 5 000 75 

Perth-Danvin(e) 3  684 - 1 875 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 -  e -  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 ZBO 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 Auqusta  to  Darwin. 
(e)  Section  from Perth to  Katherine. 
(f)  Section  from  Marlborough  to  Sarina (coast route)  is  unsealed  and  carries  at  present  much  lower  volumes. 
Source:  ARS Update Surveys 1975 and 1977. 

P 
W 



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 (1) , 
assuming  no  construction  in  the  intervening  period. 

Table 4.2 summarises  the  results of this  analysis  and  compares 
these  results  with  the  situation  pertaining  in  June  1974 (2) . 
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 90 per cent 
of  the  system  is  deficient now, when  com2ared  against  the 
declared  design  standards. 
(1) Detailed  standards  for  each  segment of the  national  highways 

system  have  been  determined by the ConT,onx\-ealth in  association 
with  the  States  and  the  Commonwealth  Hinister  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 am5 to  enable  valid  comparison 
with 1977  inventory  data. 
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TABLE 4.2 - NATIONAL  HIGHWAYS  SYSTEM  DEFICIENCY  ANALYSIS BY LINK 

National  Route  Inventory  Below N.H. Design  Inventory  Below N.H. Desiqn 
Length ~ Standards 1977-84 Length - Standards 1974-81 
1977 length % 1974 lenqth % 
(km) (km)  (km)  (kmi 

Sydney-Melbourne 826 769 93 a33 a03  96 
Melbourne-Adelaide 708 504 71 708 523  74 
Adelaide-Perth 2 670 2 391 90 2 683 2 415 90 

m Adelaide-Darwin 2 920 2 711 93 2 920 2 856 9a 
0 

Perth-Darwj-n 3 663 3 438 94 3 684 3 583 97 

Sydney-Brisbane 902 742 82 904 a24 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 (a) 35  319 15 9 50 
Canberra  connections 113 113 100 113 113 100 

TOTAL 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  Update  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 stanSlards are not met  until  all  proposed 
work  is  completed. This is  despite  the  achievement of considerable 
improvements  in  road  quality in the  interim  construction  stages. 
Thus  a  substantial  proportion of upqrading  work (and associated 
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 then-. concerning  changes  in 
road  quality. 

(b)  By  type of deficiency 

Table 4.3 provides  information  on  deficiency by type in 1977 as 
well  as  indicating,  particularly in the Sydney-llelbourne link, 
sections  of  road  that  are up to  geometric  design  standards but 
are  deficient  due  to  the  age  cf  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 JurLe 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 
compared  with the ultimate  design  stagdards  set 
However it should be stressed  that  the  analysis 

sys  tem  when 
for  this  system. 
does c, by 



TABLE 4.3 - NATIONAL HIGHWAYS  SYSTEM  DEFICIENCY  ANALYSIS BY TYPE OF DEFICIENCY: 1977-78 

National  Route  Inventory Length Length Length  Length 
Length Deficient Geometrically  Structurally  Structurally, 

Geometrically 
Deficient 

Deficient (a) Deficient but ~ not 

(km) ( % l   ( % l   ( % l  (8) 

Sydney-Melbourne 826 
Melbourne-Adelaide 708 

N Adelaide-Perth 2 670 

Adelaide-Darwin 2 920 
Perth-Darwin 3 663 
Sydney-Brisbane 902 
Brisbane-Cairns 1 716 
Brisbane-Darwin 2 438 
Hobart-Burnie 324 

m 

93 

71 
90 
93 
94 
82 

93 
95 
35 

82 

66 
85 
92 
86 
79 

89 
94 
35 

58 11 
48 5 
26 5 
50 1 
36 8 

43 3 
71 4 
60 1 
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 

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



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

AND  TIME  DISTRIBUTION OF DEFICIENCY 

State Length % of Length  Deficient or becoming deficient  (a) 
(Kilometres) 1977 1978-79 1982-84 Total 

New  South  Wales 
Victoria 
Quccns~ond. 
South  Australia 
Wcstcrn  Australia 
Tasmania 
Northcrn  Territory 
A.  C. T. 

1 335 
690 

3  922 
2  626 
4 631 

32 4 
2 739 

8 

77.8 
61.3 
92.0 
87.5 
94.9 
35.0 
91.6 
100.0 

0.2 
0.7 
0.7 
0.1 

0.0 
0.0 

0.0 

0.0 

7.8 85.8 

7.4  69.4 
1.4 94.1 
0.1 87.7 
0.1 95.0 
0.0 35.0 
0.1 91.7 
0.0 100.0 

TOl'AL  16  275  88.4 0.2 1.4 90.0 

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

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



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. 

The deficiency  analysis is used, together with economic analysis, 
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  next  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  improvements to existing routes of the  national 
highways  system a number of considerations  are important, includ- 
ing  improving the alignment,  reducing distance, limiting access, 
removing  at-grade  railway  'crossings,  reducing  closure  time  due  to 
flooding  and  improving  the  social  amenity of towns  through  which 
highways now pass by providing  bypass  routes.  The CRR 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"),  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, 1976 ( 2 ) .  The recommendations  concerning  relocation of 
the  national  highway  route  were  that: 

"(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 national  highway  standard 
and is  flood  prone  in parts." 

(1) Bureau of Transport  Economics,  Xational  Highways  Licking 
Sydney, Melbourne and  Canberra  1978  (Second  Report) , AGPS, 
Canberra.  1978. 

(2) Commonwealth  Bureau of Roads, Report on the  General  Location 
in the  Vicinity  of  Newcastle of  the National  Highway  Linking 
Svdnev 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(2) , 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 

(1) CBR  (1975)  op.cit,  para 8.39. 
( 2 )  Report on the National  Highway  Linking  Adelaide  and  Darwin: 

Port Augusta to Northern  Territory Border, Steering Conunittee 
Report, October, 1976. 

56 



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  hest  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 reconmended  the  national  highway  be 
constructed  basically  along the existirg  declared  route. 
Construction was recorrmended to  be  conducted  in  two  stages. 

(1) Now called Defence  Research  Establishment. 
(2) Department of  the  Northern  Territory,  Report  on  the  National 

Highway  Linking  Brisbane  and  Darwin  Berkley  Tableland 
Region , 19 78. 
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. Hobart  to  Burnie  National  Highway - Approaches  to  Hobart: 

A study  carried out by  CBR") concluded  that  the  approach  to 
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 
years.  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  of 
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. 

58 



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 
recently  been  completed by BTE'l) . The report concludes  that 
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 H%: 

Upon  the  request of  the Minister, CBR  carried out an investi- 
gation  into  the  development of a north-south  highway. The CBR 
report(2' suggested that such a highway, as  an addition to the 
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) Bureau of Transport Economics, National  Highways  Linking 
Sydney, Melbourne and Canberra, 3rd Report, 1978, AGPS, 
Canberra 1979. 

Highway  Connecting  Darwin  to  Melbourne  via Mount Isa and 
Broken Hill, 1976. 

(2) Commonwealth Bureau of Roads , Report on a North-South 
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study be undertaken for this  section.  This  study  has  since 
been  carried out . (1) 

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 
national highway  system. A report was  published  in July, 
1977 . (2) 

(l) Bureau of Transport  Economics,  National  Highway  Linking 
Hobart, Launceston  and  Burnie:  Appraisal of P e w  
Burnie Section, 1978, AGPS, Canberra, 1978. 

( 2 )  Bureau of Transport Economics, Eastern  Bypass  Route  for 
Launceston  Evaluation, AGPS, Canberra, 1977. 
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This  report  concluded  that  constrnction 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, is  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 

Q Id 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 

1 '081 473  587 15 0 2 291 N. T. (c) 

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 

(c)  The N.T. figures  exclude roads in  the  Darwin Local Government 

Source: ARS  1977 Update Survey. 

road  treated  as  arterial  road  in  previous  surveys. 

Area  which  were  treated  as  urban roads. 
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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. 

S .A. 

W.A. 

Sealed km 15 480 15 549 15 549 
Total  km 16 045 16 063 16 065 
Sealed (%) 96.5 96.8 96.8 

Sealed km 15 551 16  518 17 033 
Total km 24 541 24  520 22  905 
Sealed (%) 63.4 67.4 74.4 

Sealed km 8 259 
Total  km 12 408 
Sealed (%) 66.6 

8 818 9 217 
12 429 12 405 

70.9 74.3 

Sealed km 13 126 13 301 14 206 
Total  km 21 337 21 319 21 067 
Sealed (8) 61.5 62.4 67.4 

TAS . Sealed  km 2 498 
Total km 2 892 
Sealed (%) 86.4 

2 575 
2 900 
88.8 

2 615 
2  899 
90.2 

N.T. Sealed km 3  421  3 664 3 a08 
Total km 5 063 5 074 5 020 
Sealed (%) 67.7 72.2 75.9 

A.C.T. Sealed km 23 24 0 
Total km 23  24 0 
Sealed (%) 100 10 0 - 

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  rozd lengths  due to errDrs  between  surveys 

~~ 

caused by changes ir? various  State’s  systems of recording 
classification of  roads,  changes fron imperial to metric 
measure etc. 

local  roads by the  Queensland  Department of Vain Roads. 

A.C.T. for 1977  due  to  the  incorporation of the  rural  area 

Source: ARS 1969-74, ARS 1975  Update  Survey, ARS 1977  Update  S-xvel:. 
into the urban area. 

(c) The  figures  for  1977  exclude  about l560 h reclassified as 

(d) The category- of rural  arterial  road  does  not  apply to the 
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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  in  travel  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 
engineering  standards (l). The procedures  and  standards used  in 
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 027 RURAL  ARTERIAL  ROADS 
State/ 
Territory 

~ ~~ ~ 

Tr ave 1 
Flillion Vehicle-Kilometres 

1972 i97 4 1977 

N. S .W. 
VIC. 

QLD 
S .A. 
W.A. 
TAS . 
N. T. 
A.C.T. 

8 286 
4 989 
4 644 
1 724 
2  087 

97  4 
325 
11 

9  173 
5  346 
5 111 
2  063 
2 145 
1 120 
391 
14 

10 956 
7  758(b) 
6 936 
2 274 
2 997 
1 174 

387 (c) 
- (a) 

TOTAL 23 0110 25  363 
~~ ~ 

32 482 

(a)  Includes  national  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 subsequent 
estimates  of  deficiencies,  im2rovement  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 

Source: ~ustralian Road  Surveys  and BTE Estimates. 
incorporated  with  the  urban area. 



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  LEKGTH OF RURAL  ARTERIAL  ROADS 
State/ Inventory Deficient Length 
Territory(c) Length (km) 1974 1977 

1977 km , km 9 

N.S.W. 
VIC * 

QLD 
S.A. 

30  184 
15 402 

21 735 72 25 032 83 
5  850 38 6 549  43 

18 796 17 522 13 l5  018(a1 80 
9 S19 5  562 57 8  382 85 

W.A. 16 381 10 206 (b) 62 8 177 50 
TAS . 2  598 2  039 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  classifi- 
cations by the  Queensland >lain Roa6s  Department. 

(b)  Includes  outer  urban  arterial  roads. 
(c) All A.C.T. treated as  urb&?. 
Source: ABS 1977 Ugda'ce Survey. 

TABLE 4.9 - URBAN ARTERIAL  ROAD  LENGTH : JUNE 1977 
State/  Length (km) 
Territory Surf ace  Type 

Sealed  Grave 1 Formed  Natural  Total 

N.S.W. 3  425 33 6 0 3 464 
VIC. 3 a84 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 l 458 
TAS . 472 4 0 0 476 
N.T. 30 0 0 3 33 
A.C.T. 434 0 0 0 434 

(a) 
(b) 

TOTAL 12 255 387 36  29  12 707 
~~~ 

(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/  Tr  ave 1 
Territory  Million  Vehicle - Kilometres 

1972 1974  1977 

N.S.W. 15 082 13 607(b) 17 495 
VIC. 12 033 13 545(b) 15 704") 

QLD 4  176  3  920(b) 6 154 
S.A. 
W .A. 
TAS . 
N.  T. 
A.  C. T. 

3  317 
3 981 
9 58 

(e) 
827 

4 077 
4  072 

810 (b) 

(e) 
1 311 

4  915 
5  854 

980 

114 (d) 
1 379(f) 

TOTAL, 40  374 41 342  52  595 
~~ 

(a)  Includes  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(a) 
Travel in Million  Vehicle-Kilometres 

State or Total  (b) Rural Arterials'c) Urban 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 
Q LID 15 460 6 936 
S .A. 10 560 2 274 
W.A. 10 775 2 997 
TAS . 2 964 1 174 

6 154 13 090 84.7 
4 915 7 189 68.1 
5  854 8 851 82.1 
980  2  154 12.7 

TO!l'AL 
S TA'L'E S 107 992 32 095 51 102 83 197 77.0 

N.T. no5 3 8 7 114 501 62.2 

1 379 1 373  84.0 A. C. T. 1. 641 - (e 1 

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 

Source: 1977 Update  Survey  and BTE Estimates. 

" 

incorporated  with  the  urban  area. 



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  daily  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 l971 by a 
factor  of  about 30 per cent for  passengers  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  casual.ty  accident rate, falling  from 
seventy-eght  casualty  accidents  per  hundred  million  vehicle 
kilorr.etres  in 1972  to  fifty-nine  in  1977 - a  decrease  at  24  per 
cent. It is 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  causakive  factors  such  as: 

. introduction  of  compulsory  wearing  of seat belts; 

. driver  training  and  education  programs; 

. traffic  regulation  and  enforcement; and 

. increased  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 cmclusive 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. 
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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 
adopted  for  this  report, 
of road  standards by the 

i n  both  the  concepts  and  the  methods 
further  discussion  of  the  application 
Bureau  is  given  in  Annex 5. 

As discussed  in  this  Chapter  the  objeTtives 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. 

72 



ENGINEERING  NEEDS AND WARWTED EXPEPJDITGRE 

Imurovina 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  naximise 
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 these  assessments  is  assumed  to  represent  the  community's 
opportunity  cost  of  capital (1) . 

Sustainincr  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. 

~~ ~ 

(1) 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  social  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  rates.  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  grojectior met;od for  identifying  aggregate  road 
needs  embodies  the assurrption that  historical  ratios of past 
capital  road  stock  to  road  service  output  (as  measured by vehicle- 
kilometres of travel) lmve provided  acceptable  (quality)  levels 
of service,  and  that  projectiox of trends in these  ratios  will 
provide  estimates  of  road  needs  wkich  will  sustain  a  similar 
level or rate of change in the  level  and  quality of road  services. 
The  method  yields  an  estimate of road  needs  which  can be  said to 
approximate  that  required to sustain  a  given  constant  historical 
rate  of  change in road  service  given  predicted  usage . (1) 

As  this  method  embodies  trends  over  time in the  level of utilis- 
ation of road  stock  and  accompanying  changes  in  the  level  of 
service,  it  is  probabiy  more  correct  to  describe it as  a  means  of 
identifying  road  needs  given  a cor,stant (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 afid the  C9R  that  the  1977  Update  Survey  would 
provide  limited  information only. As indicated in Chapter 4, the 
updated  inventory  data  related  primarily  to  2ational  highways  and 
rural  and  outer  urban  arterial  roads.  FKrthtr  details of improve- 
ment  projects  for  inner  urban  arterial rcaas v.-nre cpdated  for  tha 
1975  Update  Survey,  but not for  the 1977 Update  Survey. 

The  seven  years 1977-78 to 1583-84 vere chosm as  the  >eriod for 

(1) Further  discussion of this  approach is given  in Anne:< 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 
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  hiqhway  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  tLat  date  a26 Zune 1984 were  required 
for  this  report.  Since  design  standarCs  are  fixed  and  independent 
of  traffic  volumes, it is  possihle  to  assess  these  costs  largely 
by  updating  earlier  cost  estimates.  This  procedure  is  described 
below. 

The costs  of  upgrading  the  national  hickdays  system frorr. the 
condition  existing at June  1974  and to overcome  deficiencies 
arising  between  that  date  and June 1981  were  estimated bv the CBR 
in 1975 
at that 
carried 
between 

l). The  projects  deemed  necessary  to  overcome  deficiencies 
time  will  still  be  needed now if  they have  not  been 
out  in  the  interim.  The  cost of srojects  carried  out 
June  1974  and June 1977 is equimalent to the  construction 

expenditure  over  that  period.  This is s_?.own in current and 
constant  prices in Table 5.1. Netting  tnis  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  apgrade  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 - Engineerinq  Needs 

Unit  costs of rural  arterial  road  incrovements v7ere provided  by 
State  Road  Authorities  for eacl” type of terrain  (such as flat, 
undulating,  hilly  and  mountainous) an6 type or’ project.  These 

~~ 

(1) CBR (1975), op-cit., Table 8.9. ~- 



TABLE  5.1 - 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 
Victoria 18.5 
Queensland  16.1 
South  Australia 14.9 
Western  Australia 6.3 
Tasmania 4.9 
Northern  Territory 3.7 
Australian  Capital (C) 

Territory - 

37.8 
20.5 
20.3 
21.4 
11.4 
6.5 
3.9 

45.3 32.7 
22.5 22.6 
24.8 19.7 
25.7 18.2 
9.7  7.8 
8.1  6.0 
4.1  4.5 

41.7 
22.6 
22.4 
23.6 
12.6 
7.2 
4.2 

45.3 
22.5 
24.8 
25.7 
9.7 
8.1 
4.1 

TOTAL  91.1  121.8  140.2  111.5  134.3  140.2 

(a)  Estimated  expenditure on national  highways  construction net of general 

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

(c)  Approximately $10 000 per  annum. 
Source:  BTE  estimates  derived  from iJAASRA and SRA expenditure  estimates. 

administrative  expenditure  calculated at 8 per  cent of total. 

price  series  to  constant  price  series. 



TABLE 5.2 - PROJECT COSTS TO EPGRADE  THE NATIONAL HIGHWAYS  SYSTEM 
TO DESIGPJ STAXDARD 
($ MILLION, 1976-77 PRICES) 

(a) 

State  or  Territory Project Costs 

New  South Wales 
Victoria 
Queensland 
South  Australia 
Western  Australia 
Tasmania 
Northern  Territory 
A.C.T. 

64 7 
2 6 8  
335 
13 3 
159 
52 

164 
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 (a) 
($ 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,  general  administration  and  planning  and 
~ ~ ~~~ 

research. 

other  Cateaories - Enaineerina  Needs 

For  categories  other  than  national  highways and rural  arterial 
roads  engineering  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  l974  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  resulting  costs of upgrading  to  engineering 
standards by category. 

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

State/ Urban Rural Urban  M1  TE RS 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 
S .A. 
W.A. 
TAS . 

560.1 3092.0 137.6 162.6 3952.3 
341.1 413.0 83.5 42.8 880.4 
544.7 905.0 105.4 77.0 1632.1 
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 

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

Category Amount 

National  Highways 1769 
Rural  Arterials 6307 

Rural  Locals 9138 
Urban  Arterials 4755 
Urban  Locals 1682 

SUB-TOTAL 
M1  TE  RS 

23651 
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  srocess  is  shown in Table 5.6. 

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

~~ ~~ 

State  or  Territory  Amount Per cent 
~ 

New South  Wales 
Victoria 
Queensland 
South  Australia 
Western  Australia 
Tasmania 
Northern  Territory 
Australian  Capital 
Territory 

TOTAL 

563 
231 
295 
101 
138 
51 
90 

38.1 
15.6 
20.0 
6.8 

9.3 
3.4 
6.1 

11 0.7 

1480 100.0 

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

(b) National  Xighways  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  to  report on the  level  of  expenditure 
that  is  economically  warranted. 

Past,  and  projected future, levels of expenditure  for  national 
highways  maintenance  are giver, in Table 5.7. 
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TABLE 5.7 - PAST, AND PROJECTED FUTURE, NATIONAL  HIGHWAYS  MAINTENANCE 
EXPENDITURE:  (a) 
($ MILLION,  1976-77  PRICES) 

Year  Ended  State or Territory  Total 
30  June N.S.W.  VIC. QLD S.A. W.A. TAS.  N.T.  A.C.T. (c) 

1975 7.3 2.0 5.5 2.6 2.4 0.5 5.6 - 25.9 
1976 7.5 2.0 6.0 3.0 2.9 0.6 2.7 - 24.7 
1977 2.4 2.7 7.2 3.2 1.8 0.5 3.3 - 21.1 

1978 7.1 2.4 7.5 3.5 3.9 0.7 2.9 - 28.0 
1979 6.9 2.6 7.8 3.7 3.6 0.8 2.7 - 28.1 

1980 6.9 2.6 7.8 3.8 3.7 0.8 2.8 - 28.4 
1981(b) 7.0 2.7 8.0 3.9 3.8 0.8 2.9 - 29.1 

1982 7.2 2.7 8.1 4.0 3.8 0.8 2.9 - 29.5 

1983 7.3 2.8 8.3 4.0 3.9 0.8 3.0 - 30.2 

1984 7.4 2.8 8.4 4.1 4.0 0.9 3.0 - 30.6 

TOTAL 
1978-84 49.8  18.6  55.9  27.0  26.7  5.6  20.2 0.1 203.9 

(a)  Excludes  general  administration  costs. 
(b) 2  per cent growth  used for 1981 and  beyond. 
(c)  Approximately $20 000 per  annum  ($O.lm  included  in total). 
Source:  1974-75  to  1976-77 - Annex 3. 



(c) 1Vational Cormerce  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 CorrLmerce Road 

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

VIC. 

QLD. 

S .A. 

W.A. 

Johnson  Street  Bridge 
Essendon  Airport  Interchange 
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 
Lincoln  Highway  (Lkncoln  Gap to Whyalla) 
Port  Pirie (Three  Chain  Road  between Esrnond and 
Wandereal  Roads) 

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

TAS . East Tarnar 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 require?  far  comFletion of the  East 
Tamar  Highway  in  1980-81. 

The Bureau has  not  conducted  special  stu'dies  of  roads  which  could 
be candidate  projects for declaration  and  s2ecial  assistance  under 
this  road  category.  Thus  no T:iarranted  program. of exFenditure  is 
reported  separately for this  category. 

However,  several of the  State  Ninistries of Transport  and  State 
Road  Authorities  provided  comments 33 this  road  category.  Their 
views  are  summarised  in  Cha2ter 8 ana  include6  verbatin  in  Annex 

6. 
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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 
project data'') . Table 5.9 includes the levels  of  warranted 
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(a) 

($ 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) mcludes 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. 
VIC. 

QL  D 
S .A. 
W.A. 
TAS . 
N.  T. 
A.C.T. 

1938.4 
554.1 

1013.3 
397.7 
239.0 
96.7 
28.3 - 

1581.6 
458.7 
872.8 
364.0 
209.5 
73.7 
25.6 

1048.8 
315.8 
614.6 
223.9 
171.7 
48.1 
18.6 
- 

TOTAL  4267.5  3585.9  2441.5 
~ ~~ 

(a)  Cost of undiscounted  economically  warranted  program. 
(1) 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  jenefits  attributable  to  increased 
number  of  trips  generated 3y improved  roads.  The  inclusion  of 
indirect  benefits  has  its  main  impact on warranted  programs  in 
Queensland,  New South Wales and Nestern  Australia,  which  together 
have  some 68 per  cent  of  all  rural  arterial  roads. 

TABLE  5.11 - RURAL  ARTERIAL  ROADS - I'TARWJTED 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  Indirect as a % of Direct 

Benefits  (a) 

N.S.W. 2660.0  3284.7 23.5 
VIC. 

QLD 
S .A. 
W .A. 
TAS . 
N.T. 

856.5 
1396.8 
436.8 
442.9 
125.3 
210.9 

951.7 
1973.9 
453.6 
523.1 
128.7 
219.1 

11.1 
41.3 
3.8 

18.1 
2.7 
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) 

I  tem Discount  Rate 
7% 10% 15% 

Construction  Expenditure 
Undiscounted 
Discounted(a) 

4268 3586 2442 
3668 2945 1878 

Monetary  Benefits 
Vehicle  Operating  Costs 
Accident  Costs 
Occupant Travel  Time  Savings - Private - Commercial 
Road  Maintenance 

4554 2964 1456 
473 294 14 3 

630 398 19 6 
3871 2421 1152 
59 52 28 

Total Direct Benefits  9597  6129  2975 
Indirect  Benefits 2091 1406  783 

Total Net Benefits 11688 7535  3758 

(b) 

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  other  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 ROAn F?.OGivIX 1977-7s TO 1983-84Ia! 
($ MILLION, 1976-77 FRICZSj 

Category state N.T.  A.C.T. Total 
N.S.W. VIC. QL3 S.A. W.A. TAS. TOTAL 

National Roads 
National Highways 
Construction 
National Highways 
Maintenance 

TOTAL (A) 

Roads other than 
National Roads 
Construction 
Rural Arterial 
Rural Local 

Total Rural 

Urban Arterial 
Urban Local 

Total Urban 

TOTAL 

MITERS 
Rural 
Urban 

TOTAL 

TOTAL (B1 

Maintenance 
Rural Arterial 
Rural Local 

Total Rural 

Urban Arterial 
Urban Local 

Total Urban 

TOTAL (C) 

TOTAL (A + B + C) 

563.0  231.0  295.0  101.0 138.0 51.0 1379.0  90.0  11.0  1480.0 

49.8  18.6  55.9  27.0  26.7  5.6  183.6  20.2  0.1  203.9 

612.8  249.6  35138.9  128.0  154.7  56.6  1562.6  110.2  11.1  1683.9 

1581.6 458.7 872.8 364.0 209.5 73.7,:'3560.3 25.6 - 3585.9 
404.1 148.4 785.9 108.5 126.4 0.0 1573.3 61.9 - 1635.2 

1985.7  607.1  1658.7  472.5  335.9  73.7  5133.6  87.5 ~ 5221.1 

903.1 1091.9 264.8 210.3 367.7 71.5 2909.3 5.6 1?.6 2932.7 
308.3 220.3 133.3 58.6 El.? 14.2 856.4 13.5 12.5 882.4 

1251.4 1312.2 348.1 268.9 449.4 85.7 3765.7 19.1 30.3 3815.1 

3237.1  1919.3  2056.8  741.4 785.3 159.4  8899.3  106.6  30.3  9036.2 

27.6  22.0  32.9  4.1  5.5  9.2  101.3  0.8 - 102.1 
83.2  73.1  65.2  29.5  42.2 20.6 313.8  2.6 5.3 321.7 

110.8  95.1  98.1  33.6  47.7  29.8  415.1  3.4  5.3  423.8 

3347.9 2014.4 2154.9  775.0 833.0 189.2  9314.4  110.0 35.6 9460.0 

402.0 143.0 121.0 79.0 86.0 36.0 867.0 19.0 - 886.0 
516.0 306.0 233.5 110.0 126.0 91.0 1384.0 39.0 - 1423.0 

920.0  449.0  354.0  189.0  212.0  127.0  2251.0  58.0 - 2309.0 
~~ 

331.0 98.0  45.0  31.0  19.0 10.0  534.0 5.0 7.0 546.0 
609.0  449.0  143.0  83.0  104.0  35.0  1423.0  8.0  13.0  1444.0 

~~ ~~ 

940.0  547.0  188.0  ii4.0  123.0  45.0  1957.0  13.0  20.0  1990.0 

1860.0 996.0 542.0 303.0 335.0 112.0 4208.0  71.0  20.0  4299.0 

5820.7  3260.0  3007.8  1260.3  1332.7  417.8  15085.0  291.2  66.7  15442.9 

(a) Excludes general administration and planning and  research. 
Nom: Totals may differ due  to rounding. 
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ESTIMATED  ACTUAL  EXPENDITURES  1977-78  TO  1978-79 

The  Bureau's  estimate  of  actual  expenditure  on  roads  during  the 
two year period  1977-78  to  1978-79  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 
5.15'l) . Table 5.15 includes  expenditure  estimates  for  planning 
and research as well as general  administration.  Where  the  actual 
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 1977-78 AND 19:6-79':3i 
($ MILLION,  1976-77  PRICES) 

Category 
~~ ____ 

State N.T.  A.C.T.  Total 
N.S.W. VIC. CLD S .X. W.A. TAS. TOTAL 

National  Roads 
National  Highways 
Construction 
National  Highways 
Maintenance 

TOTAL  (A) 

Roads  other  than 
National  Roads 
Construction 
Rural  Arterial 
Rural  Local 

Total  Rural 

Urban  Arterial 
Urban  Local 

Total  Urban 

TOTAL 

MITERS 
Rural 
Urban 

TOTAL 

102.3  44.8  51.3  35.4  28.2 13.1 275.7  14.6  3.8  294.1 

14.0 5.0 15.3  7.i  7.5 1.5 50.5 5.6 0.0 56.1 

116.3  49.8  67.2  42.6  35.7 14.6 326.2  20.2  3.8  350.2 

156.4 57.6 83.6 23.7 43.0 18.6 382.9 0.6 - 383.5 
190.2 108.1 112.7 23.6 53.3 25.4 513.3 2.7 - 516.0 

~ ~~ 

TOTAL  CONSTRUCTION (B) 679.9  485.2  318.6  113.0  190.9 70.2 1857.8  18.2  47.1  1923.1 

346.6 165.7 196.3 47.3 96.3 44.0 896.2 3.3 - 899.5 

136.1 159.7 58.3 24.6 46.7 14.0 439.4 2.1 36.1 477.6 
182.2 153.6 59.6 37.9 44.9 11.1 489.3 12.8 11.0 513.1 

318.3  313.3 117.9 62.5 91.5 25.1  928.7  14.9  47.1  990.7 

664.9  479.0  314.2  109.5 187.3 69.1 1824.9  18.2  47.1  1890.2 

2.4 1.2 2.2 0.4 0.5 13.7 7.4 0.0 - 7.4 
12.6 5.0 2.2 2.8 2.5 G.4 25.5 D.0 0.0 25.5 

15.0 6.2  4.4  3.2  3.0 1.1 32.9 0.0 0.0 32.9 

Maintenance 
Rural  Arterial 101.2 37.0 30.5 19.1 19.4 5.5 215.7 3.7 - 219.4 
Rural  Local 134.2 80.9 64.8 30.2 30.E 23.9 364.8 8.4 - 373.2 

Total  Rural 235.4 117.9 95.3 49.3 53.2 32.4 580.5 12.1 - 592.6 

Urban  Arterial 76.1 24.8 10.6 7.4 4.6 1.8 125.3 0.5 2.3 128.2 
Urban  Local 158.8 117.5 38.2 21.3 25.7 8.5 369.7 1.8 3.0 374.5 

Total Urba'n 234.9 142.3 48.8 28.4 383.3 10.3 495.9 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'>7.1 €27.5  3259.5  52.9  56.2  3368.6 

(a) Excludes  general  adminiskration  and  planring  a23  rrsearct. In deriving  these  statistics  a  flat 
rate of 8  per  cent  was assuwd fcr  ger.eral  a&..inisrra-,Loc. 

NOTE: Totals  may  differ  due  to romding. 



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 

National  Highways 
Maintenance 

TOTAL  (A) 

Roads  other  than 
National  Roads 

Construction 
Rural  Arterial 
Rural  Local 

Total  Rural 

Urban  Arterial 
Urban  Local 

Total  Urban 

TOTAL 

M1  TE RS 
Rural 
Urban 

XOTAL 

TOTAL (B) 

Maintenance 
Rural  Arterial 
Rural  Local 

Total  Rural 

Urban  Arterial 
Urban  Local 

Total  Urban , 

TOTAL  MAINTENANCE 

TOTAL  (A + B + C) 
Planning & 

Research (D) (a) 

Administration  (E)  (b) 

460.7  186.2 243.1 65.6  109.8  37.9 1103.3 75.4  7.2 1185.9 

35.8  13.6  40.6  19.8  19.2  4.1  133.1  14.6 0.1 147.8 

1425.2 401.1 789.2 340.3 166.5 55.1 3177.4 25.0 - 3202.4 
213.9 40.3 673.2 84.9 73.1 0.0 1085.4 59.2 - 1144.6 

1639.1 441.4 1462.4 425.2 239.6 55.1 4262.8 84.2 - 4347.0 

767.0 932.2 206.5 185.7 321.0 57.5 2469.9 3.5 0.0 2473.4 
166.1 66.7 73.7 20.7 36.8 3.1 367.1 0.7 1.5 369.3, 

933.1 998.9 280.2 206.4 357.8 60.6 2837.0 4.2 1.5 2842.7 

2572.2  1440.3  1742.6 631.6 597.4 115.7  7099.8 88.4  1.5 7189.7 

25.2 20.8 30.7 3.7 ’ 5.0 8.5 93.9 0.8 - 94.7 
70.6 68.1 63.0 26.7 39.7 20.2 288.3 2.6 5.3 296.2 

95.8 88.9  93.7  30.4 44.7 28.7 382.2 3.4 5.3 390.9 

2668.0 1529.2  1836.3 662.0 642.1  144.4 7482.0 91.8 6.8 7580.6 

300.8 106.0 90.5 59.9 66.6 27.5 651.3 15.3 - 666.6 
383.8 225.1 168.2 79.8 95.2 67.1 1019.2 30.6 - 1049.8 

684.6 331.1 258.7 139.7 161.8 94.6 1670.5 45.9 - 1716.4 

254.9 73.2 34.4 23.6 14.4 8.2 408.7 4.4  4.7 417.8 
450.2 331.5 104.8 62.0 78.3 26.5 1053.3 6.2 10.0 1069.5 

705.1  404.7  139.2 85.6 92.7 34.7 1462.0 10.6 14.7 1487.3 

1389.7  735.8  397.9 225.3 254.5  129.3 3132.5 56.5  14.7 3203.7 

4554.2, 2464.8  2512.9 972.7 1025.6  315.7 11850.9 238.3 28.8 12118.0 

50.0 27.0  27.6 10.7 11.3  3.7  130.3  2.6  0.3 133.2 

400.0  216.0  220.8  85.6 90.4 29.0 1041.8 21.0  2.5 1065.3 

TOTAL  (A+B+C+DCE) 5004.2  2707.8 2766.3 1069.0 1127.3 348.4 13023.0 261.9 31.6 13316.5 

(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  year  perio",  as  comsrising  total  expenditures 
warranted  over the whole period, no unique set of expenditures 
scheduled  on a year bi' 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. 
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TABLE 5.16 - WARRANTED  ROAD  EXPENDITURE - (RISING  PROFILE) 
($ MILLION,  1976-77  PRICES) 

19797,) 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) I. 0 1. (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.  Data  for  1975-76  to 
1978-79  is  derived  from  estimated actual  expenditure  Tables  in  Annex 3. 



CAPITAL-OUTPUT  RATIO  PROJECTION JIETHOD 

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  in  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  time  series  of  capital-output  ratios.  This 
time  series  forms  the  basis  of  a  projection of capital-output 
ratios. Combining  these  capit'al-output  ratios  with  independent 
projections  of  output  provides  a  projection  of  the  capital  stock 
required. . ,  

For the purpose of  the  gross  and net capital  formation'forecasts 
it is  assumed  that  the  historically  observed  relationship  between 
capital  and  output  applies  in  the  future.  This  relationship 
accounts  for  gradual  technological or structural  changes and 
secular  shifts in the  substitution  of  labour  for  capital,  but 
does not account  for  rapid  te'chnological or structural  change. 
Further,  trends  over  time  in  the  level of utilisation 04 the  asset 
stock  are  embodied  in  the  relationship.  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 kilnex 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 
supplementary  means  of  assessing  road  needs . (1) 

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  1976-75  PRICES) 

Engineering Needs 24323  222 22106(~) ' 258  18746 306 
Warranted  Program  10940 100 8767 100 6133") 100 
Capital-Output  Ratio 
Projection Needs 9369  86  7153  a2  5614 92 

(a)  Excludes  maintenance,  general  administration  and  planning  and 

(b)  Engineering  needs  and  the  warranted  program  for  1979-80 to 1983-84 
research. 

equals  1977-78  to  1983-84  less  estimated  expenditures  for  1977-78 
and  1978-79. 

(c) Derived  from  Table 5.16. 



CHAPTER 6 - TFENDS IN LEVELS M D  PATTERqS OF  ROAD  FINANCE 

INTRODUCTION 

This  Chapter  reports on the  tern 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  discussion  of  the  sources  and  attribution of road  funding; 

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 A B S ;  

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; 

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; 

a  discussion of the  relationship  between  resources  allocated 
to  roads  and  the  estimated  warranted  program;  and 

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

(i)  estimated  expenditures  comFared  with econornically warranted 
expenditures on  roads; and 

99 



(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 
to  undertake them.  Hunter‘’) found  that  vertical  intergovern- 

(l) 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 imba1an:e is corsiderably  greater in Australia  than 
in the  three  otner  industrialised  federations  (Canada,  West 
Germany  and  the U.S.A.), and  this  applies  as  much  to  road  funding 
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 fron State  to  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  lcwer  levels  of  government. 

Attribution of Road  Funding 

Because of these  conpiexities  the  ap~sroach  adopted in this  report 



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 assietance, unemployment  relief 
etc. 

The  following  provides a necessarily  brief  summary of the  many 
diverse  sources of public  road  funds by level  of  government. 
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Commonwealth  Government 

About 29 per  cent of total roa5 funds  are provided'')  by the 
Commonwealth,  the  major  proportion as road  grants  to  the  States. 
The  traditional  source of these funas is the Consolidated  Revenue 
Fund(2)  as  there  is no hyFothecation ,f monies  to  roads  through 
trust  funds as occurs  in  some  overseas  countries.  The  Constitution 
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  one  State  and 
account for about l5 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 B62 local  government  authorities in .3ustralia, which in 
(1) Derived  from  Table 6.4. 
(2) However  the  States  Grants (Roads: Act 1975 included  a "duel 

appropriation"  clause  which allo:.;s payr.ents to be pede fron 
either the  Consolidated  Revenue 3crd GZ the Loar F ~ n d .  

review by various  State ~overrxents. 
(3)  Such  charges, .ad alternatives ts ther., are at ?resent ur,der 



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(2) - 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 3TE cor?.ceFt is s-xh as to  include,  with fey: 
exceptions  (the  most  siqcificant of which  is  the  roadwork  resulting 
from  the  Tasman  Bridge  Disaster) , expenditures by all  public 
authorities on all roa& (including  toll  roads)  bridges,  structures, 
and  vehicular  ferries  which  are  open  for  public use. 

Such  authorities  include  the Convnonwealth Department  of  Housing 
and  Construction,  State  Road  Authorities,  State  departments or 
statutory  authorities  involve6  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  €or  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, fron? other  than  Commonwealth 
sources, is not necessarily syn'onyrnous 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 tl?e combined  totals  of 
several ABS statistics  for  the  financial  year  1975-76.  The,se 
statistics,  collectively,  could be regari3ed as defining  the 
content of another  concept of roa0 expenditxre,  referred to 
hereunder as "the statistical  concept".  The BTX estimates  of 
expenditures by State  authorities,  from  Cormonwealth and State 
sources  of  funds , respectively,  in  that year, were  mainly  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  Regulation  (Expenditure  on New Fixed  Assets), 

. Road  Systems  and  Ancillaries  (Expenditure  on  Existing  Assets 
(Net) 1 . 

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)  Included  in  statistical concel;t but  not in BTE  concept 

Expenditures 

. Transport  regulation 

Offsets 

. Contribution by councils 

(b)  Items  relating  to  local  government  authorities 

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

Expenditures 

. Street  cleaning  and  watering 

. Administration  (not  elsewhere  included) 

Interest 

Off sets 

. Road  grants  received  (excludicg  reimbursements for works 
on  behalf of State  aathorities) 

(ii)  Included  in  tne  official  Statistical  concept  but not  in 
BTE concept 



Off  sets 

. Car  parking  receipts. 

PAST EXPENDITURF: 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  Exwenditures 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 .l - ESTIMATED  ROAD  EXPENDITURE; BY CATEGORY AND YEAR 1974-75  TO  1978-79 
(ALL LEVELS OF GOVERNMENT) 
($ MILLION,  CURRENT  PRICES) 

Ca tegolry 1974-75  1975-76  1976-77  1977-78  1978-79  Total  Average 
5  Years  Annual 

Growth 
Rate 

"" "... . - "" 

CONS'TRUCTION 
NZ, i~ tiorlal 
l.!i~gllwizys 99.0  132.5  152.4  167.5 1.88. l 739 - 5 17.4 
N ;I t .i. o I 1 21 l. 
Cornrne t : w  8 . 9 13. 6  19.8  17.5  18.4  78.2  19.9 
T: o 21. ci s 

l~!.lr:d~l. Tloads 
.Ar l:.[-:ria'l, 131..0 160.6 182.0 213. R 240.6 920.0 1.6 - 4 
Z,o c n 1 209.2 251.. 8 287.8 300.4 323.6 1372.8 11.. 5 
'I'otcll 3413.2 412.4 469.8 514.2 564.2 2300.8 13.5 

U r l > ; m  Road:; 
nv tlc ri al 236.0 216.9 223.1 265.9 285.3 1227.2 4.9 
l,cx!a:l. 209.1 261.5 281.2 304.0 316.4 1372.2 10.9 
':r o t a I 445.1 478.4 504.3 569.9 601.7 2599.4 7.8 

M I TE lis 6.3 20.2  17.2  18.9  20.4  83.0  34.1 
T (3TnL 
CONSTRUCTION 899.5  1057.1  1163.5  1288.0  1392.8  5800.9 11. G 

I"IAl:N'.l'EN/lNCE 454.2  550.1  599.2  662.8  730.8  2997.1 12.6 
'I?I:,ANN:I:NG & 
l:l3Sl~nRCI-l 9.2 11. G 12.1 11.8 15.8 GO. 5  14.5 

, , - I ,  l 0 .l AL 1362.9  1618.8  1774.8  1962.6  2139.4  8858.5  11.9 

(a) '!l?abl.c-: 6-10 provides  this  data  in  constant  1976-77  prices. 
Sourcc: B'I'E Esti.matcs based  on  NAASRA, SIiA 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) 

~~ 

State/  1974-75  1975-76  1976-77  1977-78  1978-79  Total  Average 
Territory  5  Years  Annual 

Growth 
Rate 

N.S.W. 
VIC. 

QLD 
S .A. 
W.A. 
TAS . 
ALL 
STATES 

N.  T. 
A.C.T. 

479*7 
346.4 
224.3 
101.6 
122.6 
46.9 

1321.5 
18.0 
23.4 

609. a 
381.5 
258.6 
116.0 
142.0 
58.9 

1566.8 
23-7 
28.3 

632.8 
424.8 
293.4 
133.4 
164.1 
70.1 

1718.6 
26.1 
30.1 

734.2 
463.7 
310.2 
136.3 
175.6 
73.7 

1893.7 
28.3 
40.6 

806.9 
504.1 
336.1 
149.2 
198.6 
82.5 

2077.4 
35.2 
26.8 

3263.4 13.9 
2120.5 9.8 
1422.6 10.6 
636.5 10.1 
802.9 12.8 
332.1 15.2 

8578.0 12.0 
131.3 18.3 
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 th- pzttern 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 grov;th rate.  The  lowest  rate  of 
growth of expenditure  was in Victoria  (although  only  marginally 
below  that in Queensland  and Souk:? Australia). 

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

Notable  changes  were : 

an  increase  in New South  Wales'  share of all  road  expenditures 
from 35.2 per cent  to 37.7 per cent; 

an  increase  by  Tasmania  from 3.3 per  cent  to 3.9 per  cent; 
and 

falls  in  the  proportions  €or  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 ir. the  main- 
tenance  category  the  pattern  was  reversed,  comprising  34  per  cent 
on arterial  roads  and 66 per cent OR locals.  Overall  road  allo- 
cations  was 46 per  cent  to  arterial  roads  and 53 Fer cer"  to  locals. 
Construction  activities  accouctec  for 05 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 OF 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 
Corrmerce 
Rural 
Arterials 

+ Urban 
P Arterials 

M1 TE RS 

78.2  1.3 - - - 78.2  0.9 - 

928.0  16.0  585.6  19.5 - - 1513.6  17.1 

1227.2 21.2 300.1 10.0 - - 1527.3 17.2 
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. a - - 2356.1  26.6 
~ ~~~ 

Urban  Local 1372.2  23.6  990.4  33.1 - - 2362.6  26.7 

TOTAL  LOCALS 2745.0  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  Fundinc - 1974-75 to 1978-79 

Trends  in  road funCi,inq by tne three  levels  of  government from. 
their own sources  are  shown ir. Tables 6.4 and 6.5. Table 6.4 
shows  tha-t  State  Governnent fmes allocated  to  roads  grew  at  the 
greatest  rate,  averaging 18.3 ?er cent  per  annum  over  the  period. 
Commonwealth  funding  (in botFS 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  Cormonwealth  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 per  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 
t,he 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  annun)  and  the  relatively 
low  growth on urban  local  roads. Also noticeable  was  a 16 



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 

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

TOTAI, 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 X~PJiJAL PZRCETJTAGZ G3LINTH EAT2 11; ROAD FUNDING BY 
CATEGORY BY SOURCE OF FUYDS: 1974-75 TO 1978-79(a) 

Selected  Category Commonwealth State  Local  Total 

National  Highways 
Construction 17.5 15. C - 17.4 
National  Commerce 
Roads  82.9  -46.7 - 19.9 

Rural  Arterials 
Rural  Locals 
Urban  Arterials 
Urban  Locals 

11.3 19.2 - 16.4 

7.1 19.2 11.4 11.5 
-10.0 23.5 12.7 4.9 
17.2 7.1 10.6 10.9 

MITERS 32.1  40.2 - 34 .l 

Total  Construction  7.1 19.0 11.0 11.6 

Maintenance 8.7  17.2 10.8 12.6 
Planning & Research 12.9 16.1 - 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 ABS 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 (1) . 

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  €or  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 6 9 72 74 77 81 4.0 
State 62 74 85 96 10 7 14.8 
Local 99 113 114 122 132 7.6 

TOTAL  230 260 274  295  321 8.7 

TABLE 6.8 - ROAD EXPENDITURE PER CAPITA-TOTAL AUSTRAT,IA BY SOURCE OF 
FUNDS:  1974-75 TO 1978-79 
($, CURRENT  PRICES) 

Sourcc of 1974-75  1975-76  1976-77  1977-78  1378-73  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  12 7 13 8 151 11.1 

”- 

Source: BTE  Estimates  based on LJAASRA, S W  and  ADS  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: 

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  annual  growth  rate  achieved 
by  the  Commonwealth  and  local  governments  (for  both  per  unit 
measurem,ents) 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 cent will  be  exhibited  by  the 
"implicit  price  deflator of all  public  final  expenditure". 
It can be seen  that  the  average  annuql  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 PRICES1 

Road Expenditures per vehicle 
State  and  1974-75  1978-79  1974-75 
Source of 
Funds Fund Source Fund Source 

Road Expenditures per capita 
1970-79 

Ranking by Ranking by Ranking by Ranking by 
1974-75  1978-79  1974-75  1978-79 

Fund Source Fund Source 

Cwlth 
state 
m c a l  

VIC 
Total 

Cwlth 
state 
Local 
Total 

- 

QLD 
Cwlth 
state 
Locnl 
ToLa1 
SA 
Cwlth 
state 
LOcal 

Total 

WR 

- 

C w l  th 
stllte 
IruCXl 
TO t.d 1 
TAS 
L'wlth 
state 
Local 
Total 

- 

D ( b )  
Cwlttl 
state 
Local 
Total 

59 
71 
109 
239 

54 
58 

101 
214 

99 
58 

106 
263 

58 
51 
70 
179 

109 
56 
74 

238 

103 
68 
88 

259 

69 
62 

99 
230 

78 
132 
156 
365 

60 
84 

130 
281 

114 
102 
121 
337 

68 
82 
B2 

232 

104 
105 
103 
312 

.l17 
168 
123 
408 

81 
107 
132 
321 
-. 

COMMONWEALTH 
WA TAS 
TAS OLD 
QLD  WA 
NSW NSW 
SA SA 
VIC  VIC 

STATE 
NSW TAS 
TAS  NSW 
VIC/QLD WA 

OLD 
WA  VIC 
SA SA 

LOCAll ______" 
NSW NSW 

QLU VIC 
V CC TAS 

ULU 
WA , 

SA 

'ms 
WA 
SA 

TOTAL(") 

OLD TAS 
TAS NSW 
NSW OLD 
WA WA 
VIC VIC 
SA SA 

AVE ANNUAL GROW= 
4.1Y p.a. 

14.6% p.a. 
7.50 p.a. 

8.7% n.3. 

25 

30 
45 

100 

24 
26 
45 
9s 

24 
42 

111 
45 

27 
24 
12 
03 

47 
24 

104 
32 

47 
31 
4 0  

11s 

30 
27 
43 
99 

35 
59 
70 

163 

28 
40 
65 

134 

48 
53 

57 
157 

34 
42 

117 
4 I. 

56 
$6 

167 
55 

5 H  
84 
61 

203 

38 
51 
62 
151 

COMMONWEALTH 
WA/TAS TAS 

WA 
QLD OLD 
SA NSW 
NSW SA 
VIC VIC 

s m m  
TAS TAS 
NSW NSW 
v1 C WA 
OLD/SA/WA OLD 

SA 

VIC 
IIOCAIa 

rr:iw/vLc/Qr.a N::W 
VIC 
'TAR 

'm:; OLD 
!;A/WA WA 

SA 
'romL(*) 

'TA! ; 'PAS 
QI.11 W A  
W A  NSW 
NSW QLD 
VIC VIC 
3A SA 

AVfi ANNUAL GROWTH 
6.10 p.a. 
17.2R p.a. 

9.6% p.a. 
11.1% p.a. 

(b) Total refers to  all States. 
la) Total refers to  all levels within the  State. 

NOTE: Totals may not add due to rounding. 
source: BTE Estimates based on IIAASRA, SRA and hnS data. __ 



The  dispersion  of  expenditure  patterns by source  of  funds  within 
States  comprises  the  following. 

(a)  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. 

(b)  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 per 
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  this 
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. 

(c)  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  exce9t  QueeEsland  and  South  Australia 
where  it  was  considerably  below  average. 

PAST EXPENDITURE  PATTERNS (CO1TSThXT 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 derivatior, of the  index  has  been  explained  in 
Bureau  Occasional  Paper  27 . (1) 

ROAD  CONSTRUCTION  PRICE  INDEX 

Year  Ended 
30 June 

Base  Year Base Year 
1968-69 = 100 1976-77 = 100 

1969 
1970 
19  71 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

100 
104.4 
109.6 
115.2 
122.8 
142.1 
169.9 
188.8 
208.1 
223.8 
239.5 

~~ 

48.1 
50.2 
52.7 
55.4 
59.0 
68.3 
81.6 
90.7 

100.0 
107.5 
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, STE Occasional 
Paper 27, AGPS,  Canberra,  1978. 

121 



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  expenditure  in 1975-76. In 
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. 
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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 
National 
Commerce 
Roads 10.9 
Rural. Roads 
Arterial 160.3 
Local 256.3 
Total 416.6 

Urban Roads 
Arterial 2 89.1 
Local 256.3 
Total 545.4 

MI1,'17:11S 7.6 
TOTAL 
CONSTRUCTION  1101.7 
MAINTENANCE  556.2 
PLANNING & 
RE SEARCH  11.2 

146.0 

15. I. 

177.0 
277.3 
454.3 

239.0 
288.0 
527.0 
22.2 

1164.6 
606.4 

12.8 

152.4 

19.8 

182.0 
287.8 
469.8 

223.1 
281.2 
504.3 
17.2 

1163.5 
599.2 

12.1 

155.9 

16.4 

198.9 
279.6 
478.5 

247.3 
202.7 
530.0 
17.6 

1198.4 

616.4 

11.1 

163.7 

16.0 

209.2 
281.2 
490.4 

248.0 
275.0 
523.0 
17.8 

1210.9 
635.0 

13.7 

739.2 

78.2 

927 -4 
1382.2 
2309.6 

1246.5 
1383.2 
2629.7 

82.4 

5839.1 
3013.2 

60.9 

7.8 

10.1 

6.9 
2.4 
4.2 

-3.9 
1.8 
-1.1 
23.7 

2.4 
3.4 

5.2 
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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 

Commonwealth 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 8.5 
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  inmconstant  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 
MITERS 

7.8 
21.6 

-1.9 1.5  1.8 
29.7 - 23.7 

Total  Construction -1.7 9.2  1.9  2.4 

Maintenance -0.2  7.5 1.7 3.4 
Planning & Research 3.2  7.2 - 5.2 

TOTAL  -1.4  8.5 1.8 2.7 
~ 

(a)  In  constant  prices;  all  changes in real  terms. 

The  reduction in urban  arterial  road  grants by  the Commonwealth 
shown  in  Table 6.6, is more  strongly  highlighted  in  real  purchas- 
ing  terms  in  Table 6.12 as  a  decline  of 19.9 per  cent.  This was 
only  partially  compensated by growth  in  State  Government  expend- 
itures for this ca;tegory of 13.5 per  cent per  annum so that 
overall  expenditure  in  this  category  declined i.n real  terms  over 
the  five  years. 
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It may  also  be  noted fron? Table 6.12 tilat there  was a decline in 
real  expenditure on urban  local  roads by State  Governments  and  a 
strong  increase  in  real  spending ir;. that  category by the  Commonwealth 
and  further  that tile pattern  was  reversed  for  rural  locals. 

Overall,  during  the  period  under  consideration  resources  were 
directed  away  fron  urban  roads,  particnlarly  arterials,  and 
towards  rural  arterials ar?d 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 Com,onwealth 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 EXPENDITURF: 

Three  projected  road  expenditure  series  were  developed  by  the 
Bureau, for each  financial  year  from  1979-80 to 1983-84,  inclusive. 
These  series  are  base6  on  financial  projections at current  prices 
and  constant  prices  and  a  constant  price  projection. 

Although  projected  road  expenditures  in eac:? State  and  Territory 
in 1979-80 were  allocate?  to  road  categories,  the  projections  for 
subsequent  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 (11.1' Fer 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  .l3 - 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 

Growth 
Rate 

Government  5  Years  Average 

Commonwealth 622.9 652.2 684.1 719.2 758.2 3436.6 5.0 
S ta  tc 773.4 858.8 953.9 1059.8 1177.5 4823.4 11.1 
l:,ocal. 939.2 1027.5 1124.5 1230.8 1.347.6 5669.6 9.5 

1'O'l'AL 2335.5  2538.5  2762.5  3009.8  3283.3  13929.6  8.9 



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 

TOTAL ( a) 1932.9 2039.7 2154.8 2279.4 2414.5 10821.3 5.7 (b) 
~~ ~~~ ~~ ~ 

(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 1579-60 to 1983-84 

An  alternative met.ilo6  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. aecause of fairly  wide  fluctuations in 
the  historic  expenditure  series,  judqemerts  were  made  about  likely 
trends  in  real  expenaiture 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 rillion (1976-77 prices)  compared  to 
the  financial  projection  of $10822 millicn  and  a  warranted  program 
of $13318 million. 

RESOURCE ALLOCATION AND THE WARRAigTED ROAD PROGRALV 

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  support'ed 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 ultimateiy-  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 prograrr,. 

The  extent to which  such  corres?ondence rcill occur  will in turn 
depend on: 

135 



TABLE  6 .l5 - CONSTANT  PRICE  PROJECTED  ROAD  EXPENDITURE  (ALL  LEVELS 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 

CI 
W Cn Commonwealth 516 52  3 531 539  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 



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; 

the  standards  used in road bailciing - which  may  themselves be 
adjusted  according  to  available  funds;  and 

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  develo2ed  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 averace $228 nillion  per  one  percentage 
point of discount  rate.  Similar  rcsaits  apply to the  other 
categories. 

137 



Unfortunately,  there is in  practice  no  unambiguous  answer as to 
the  appropriate  discount  rate  for  cost-benefi-t  analysis.  The 
Bureau  has  chosen 10 per cent as  its  base rate with  some  sensitiv- 
ity  testing  at l 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 
equalised in all  uses). (1) 

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 su5-sectcrs,  (as  they  usually  do) , then 
funds  available  under  the  budget  constraints  are  allocated so that 
the  cost-benefit  ratios of tle  least vrarranted project in each 
sub-sector  spanned by the  colstraint  are  equal. 

It would be difficult  to  implement  such  an  approach  because  public 
sector  investments  do  not  all  have  jreater  benefits  which  are 
susceptible  to  imputed  market  price  type  valuation.  Assessments 
of  public  sector  programs ir?ust 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 
themselves  yield 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  analysis.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 establisixnent  of budset 
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constraints  on a sectora.1  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. 

RJ3T’ROSPECTIW  ANALYSIS  OF  ROAD mSOURCE ALLOCATION (1) 

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 ( 2 )  

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  expexditurcs  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. 

140 



programs  for  the  period 1974-75’ to 1378-79. The  CBR  reconmended 
a  lower  level  i.e. , a “warran-Led  and feasible  program“  (referred 
to  in  this  section as the recomnenc7,ed program),  of  road  funding 
effort  over  the  period  1971-75 tc 1975-79, in  recognition of the 
practical  difficul-ties of ir;riexenting 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 an2 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  that  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 an2 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  recommended  grograms  were 
calculated by the  CBR, 

Some  allowances  have  to be made in this  comparison.  For  example, 
the  category  national  comnerce  roads  did  not  exist  in 1973, while 
general  administration,  for  which the CBR  allowed  a  warrant zf 4 
per  cent of construction  and  maintepance  costs,  is  included 
throughout  the  various  categories in the estimates of expenditure 
made  by  the BTE. The most recent estiIi;..?-le of general  a2rinistrztion 
as  a  proportion of es-liioated  exgen,zliture is ahoilt 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 
($ MILLION,  1971-72 PRICES! 

Total  Recommended Total Estimated  VARIATION  VARIATION 
Warranted  Progran(b) Expenditure (c)  under  (over)  under (over) 
Needs  (a) - A-C B-C 

A~ B 
- 

(A) (B) (C) 0 % 

Construction 
National  Highways 656 518 
National Commerce - - 

Sub-Total 656  518 
Rural  Arterials 978 740 
Rural Locals 794 617 

W 
P 
N 

Sub-Total 
Urban Arterials 
Urban  Locals 
Sub-Total 

MITERS 
Total  Construction 
Maintenance 
Planning & Research 
General  Administration 

1772 
1553 
321 
1874 
157 
4459 
1105 
47 
218 

1357 
1176 
272 
1448 
89 

3412 
1105 
37 
176 

409 
43 
452 
513 
165 
1278 
690 
766 
1456 
46 

3232 
1669 
34 - (d) 

TOTAL 

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

~~ 

5829 4730 4935 15 (4) 

functional  class 3 roads as rural arterials). 
(b)  Recommended  program  as per Table 13.2, Report on Roads  in  Australia  1973. 

(d) General  Administration cost is  included  in  expenditure  estimates.  All  dollar amounts and  percentages 
(c)  Estimated by the  BTE. 

(e) Cannot be  obtained  from  addition of above  column  due  to  General  Administration cost allocation  procedure 
rounded  to  nearest whole number. 

(see footnote (d)). 



Therefore  the  variations  of  actual  ex2enZiture  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  suSstantia1"). The  results 
contained  in  the  Table are consieered  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 l5 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  construction  overall  the  ratio 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  aro  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 
- - 

(A) (U) (C) 
- B  

% J 

N.S.W. 2038 1643 

VIC. 1343 1187 

I! LD 119 8 790 
S.A. 388 386 
W.A. 503 410 
TAS . 209 164 

ALL S'l'A'YES 5 6 7 9 4580 

N. 1'. 119 119 

c. 

1814 11 

1185 12 
793  34 
356  8 
447 11 
184 12 
4779 16 

73  39 
A. c. T. 31  31 83 (168) (168) 

I 

TOTAL 
AUSTRALIA 5829 4730  4935  15 (4) 

(a) See footnotes  Table 6.16. 
- 



TABLE 6.18 - SELECTED  SIGNIFICANT  VARIATIONS FROM NATIONAL  PATTERNS: BY CONSTRUCTION 
CATEGORY - ACTUAL AND WARRANTED  ROAD  EXPENDITURES  1974-75 TO 1978-79(a) 

Cateaorv  National  Selected  Variations bv " 

Average  Actual  State/Territory 
Under  (Over)  Under  (Over) 
Warranted 

, % % 

Comments 

National 
Highways 38 

S .A. (26)  Only 2 States/Territories 
A.C.T. (2224)  greater  than  warranted 

Rural 
Arterials 48 

WA is the  only  State 
VIC. 9 W.A. (14) greater  than  warranted 

Rural QLD 36 N.S.W. (25) 3 States  well above 
F Locals 4 S .A. 37 VIC. (25) 2 States  well  below 
m W.A. (21) warranted P 

TAS . (5) 

Urban 
Arterials 56 

All  States  and  Territories 

warranted 
A.C.T. (239)  except A.C.T. well below 

Urban 
Locals  (139) 

S .A. (349)  All  regions well above 
A.C.T. (1545)  warranted 

(a)  Based on 1971-72  prices. 
NOTES: (1) Northern  Territory  has  been  excluded  from  this  listing for convenience, 

as  expenditures  on  all  categories in that Territory  have  been 
appreciably  under  warranted  levels. 

(2) MITERS. was significantly  under  warranted  levels in all  States. 
(3) 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  cor?aratively  large 
"underrun"  of  actual  compared  with  warrazte6  exaenditure  was 
attributable  largely  to  the  relatively low eqenditure on rural 
local  roads  compared  to  warrant.  Table 6-18 shows  that  Queensland 
along  with  South  Australia,  were  the onll- States  where  estimated 
expenditure  on  rural  local  roads was less  than  the  warranted 
amount  (all  other  States  exceeded  warranted  expecditure  for  this 
category).  The low levels  of  expenditure corn-pared 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. 
($52 million) (1) . 

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 millior. greater  than  the  recom- 
mended  program. On a  State  and  Territory  basis  expenditure 
in Victoria  was  estimated to have  been  $4.2  million  less 
than  that  State ' S  reconmended proqrair?. for  the  same  period, 
with  expenditure $62.4 million less in South  Australia, 
$95.6  less in the  Yorthern  Territory, $6.2  millior,  greatsr 
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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in  only one State  (Western  Australia) was expenditure  on 
rural  arterials  greater  than  warranted;. 

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; 

urban  arterial  and  expenditure in all  regions was signifi- 
cantly below warranted  levels  except  in  the A.C.T.;  and 

urban  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). In 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  exsense 
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. 
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I Estimated  Expendi-ture  Compared to Economizaily  Efficient  Allocations 
of  Road  Expenditures - 1974-75  tc 1978-79 
(The  Constrained - Budget  Pqprcach) 

As  discussed  earlier  in  this  Chapter  cost-benefit  analysis  is 
considerably  more  reliable in assessinq  the  aDDropriate  allocation 
of  resources  within a sector  than  in  establishing  desirable 
sectoral  budgets.  The  folicwing  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  warranted  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  illverse relationship  between  the total 
roads  budget and  the benefit-cost  ratio of the  Least  vorthwhile 
project  just  warranted in a given preqrarr. 
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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 .l9 - ACTUAL iUD ECONOMIChLLY EFFICIENT ROAD EXPENDITURES 
1974-75  TO  1978-79 : SELECTED  CONSTRUCTION  CATEGORIES BY STATE(z’ 
($ MILLION,  1971-72 PRICES! 

~ ~~~~~ 

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  359 
Highways  Efficient  192  107  179  43 50 8  579 

niff. $ 69  45 113 (14) 18 (11) 220 

per  cent  36  42  64  (33)  36  (138)  38 

Rural  Actual  178 
Arterials  Efficient  164  55  225  32  57  7  540 

78  115  24  57  20  472 

Diff. $ (14)  (23) 110 8 - (13)  68 

per  cent  (9)  (42)  49  25 - (186) 13 

Rural 
Locals 

Actual 255 141 158 31 81 34  700 
Efficient 96 44 142 26 49 1 358 

Diff. $ (159) (971 (16) (5) (32)  (33) (342) 

per  cent (166) (220) (11) (19) (65)  (3300) (96) 

Urban 
Arterials 

Actual  196 208 71  35  65  20  595 
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)  economically  efficient. 



__- Analysis  of  Results 

When  judged by economic  criteria,  there  appears  to  have  been 
misallocation in road  expenditures  both  between  States and  between 
categories. 

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 belo.iu efficient  levels. 

(c)  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. 

(ii)  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 
expenditure  in  the  other  States  at  levels  greater  than 
those  indicated  as  an  economically  efficient  allocation. 
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(iii)  Rural  Locals:  Expenditure  in all States  was  above  the 
efficient  allocation, bct relatively  speaking,  expend- 
iture  in  Queensland v-as lowest. 

(iv)  Urban  Arterials:  Expenditure  in  Victoria,  Queensland 
and  Western  Australia  apprcximated  efficient  levels. 
Expenditure  in  South  Australia  and  Tasmania  exceeded 
efficient  allocatian  levels  and in  New South  Wales fell 
considerably  snort of efficient  allocations. 

The  above  analysis  is  limited as it oxly considers  selected 
construction  expenditures.  Ideally  all  cossible "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  (ucconstrained  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 
Nor,thern  Territory  fell short of the  recommended  program.  In  the 
constrained  case  total  expenditure  in  Queensland was lower  than 
the  economically  efficient  level. 

(b)  Category 

(i) 

(ii)' 

(iii) 

(iv) 

National  highways:  In  the  unconstrained case, actual 
expenditure  in  South  Australia  exceeded  the  economic 
warrant; in  the  constrained case, actual  expenditures  in 
both South Australia  and  Tasmania  exceeded  the  efficient 
level  for  this  category. 

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. 

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. 

Urban  arterials: In the  unconstrained case, no State 
exceeded  economic  warranted 1evels.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  pro2ortion 3f crdan artsriai =--7=n .-zi,Lditure 
warranted  than for rurai  azterials. As the  total  road  budqet 
diminishes,  and  the  cut-off  nargina?  becefik-ccst  ratio  increases 
the  converse  applies - i.e.,  a  higher pr3pmrtion of rural  arterial 
expenditure is warranted cornsare6 ~ i t h  urbzn arteriais.  This 
indicates  that  more  potential  urban  arterial  Fro2scts  have  benefit- 
cost  ratios  in  the  lower  ranges  of accegsacliiity than  do  potential 
rural  arterial  road  projects. 

, . . _  

Figure 6.6 depicts  the  relationship  between  the  CBR's 1973 warranted 
program,  the  economically  efficient  (constrained  case)  program 
and  actual  expenditures  from 1974-75 to 1978-79 for  the  major 
construction  categories,  Although  urban  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 allocatior: of  resources  within  the  roads 
sector  using  economic  cr4teria  there is EQ o9e anique  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  catecories  and  States or 
Territories  should be  assessed  for  econorric  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 we11 as those  constrained by 
policy  considerations,  need  to be  addressed. AT 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,  tnan in the  previous  year. It might  also  be  necessary 
to  make  a  distinction  between  the  criteria  which should he applied 
to  investment  in  arterial  roads  an6  those  which  are  appropria.te 
for  access or local  roads. 
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CONCLUSIONS 

Past Patterns of Road  Resource  Allocation 

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 terns 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  recormended  by  the 
CBR in 1973. 

In terms of warranted  road  needs at a discount  rate of 10 per  cent 
the  period  1974-75  to  1978-79,  there  was: 

under  expenditure on roads in all  States;  especially  in 
Queensland; 

under  expenditure  in  all  States on urban  arterials;  on 
national  highways  except in South  Australia; and on rural 
arterials  except in Western  Australia;  and 

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 1978-79,  there  was: 

(a) under  expenditure in Queensland. 

(b) under  expenditure on national  highways in all States, except 
in South  Australia  and  Tasmania; 
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(c) under  expenditure  on  rural  arterials  in  Queensland  and  South 

Australia,  and  on  urban  arterials  in  New  South  Wales  and 

Queensland;  and 

(d)  over  expenditure  on  rural  local  roads  in  all  States. 
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CHAPTER  7 - EFFECTS  OF  ALTERXATIVE LE'JZLS OF FUTURE  ROAD  FUNDING 

THE  PROGRAMS 

In this  Chapter  the  economic  effects of differezt  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  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 
30  June 

Proportion  of  Warranted Program 
100% 95%  90%  85%  80% 

1980 1933 1933 1933  1933 1933 
1981 
1982 

2244 2 177 2105 2030 1952 
2605 2451 2292 2131 1972 

1983  3025 2760 2496  2238 1992 

Total  1979-80  to 
~ ~ ~~ ~ ~ ~ ~ _ _ _ _  

1982-83 9807 9321 8826  8336  7849 

1984 
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 1972-80 (i.?., $1933 
million). 
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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 the  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  judgements. 
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 
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  skare of the 
construction  budget,  with  that  share  cetermined 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  budqet  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 
hence  could be viewed, in these  terms,as  being  less  desirable (2 1 . 

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 becefit  type  in  Table 7.4. 
(l) In earlier  discussion it was  indicated  that  past  levels  of 

expenditure on urban  locals  may kave been  higher  than  is 
consistent  with an economicaily  efficient  allocation of 
resources. 

(2) A more detailedi discussion  of the approach  was gi;.en ir 
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 (a) 7 85 746  706  667  628 
W 
N 
a Planning and  Research 98  93  88 83 78 (b) 

Maintenance 
Construction 
- urban  local  roads 

(d) 

(C) 2792  2792  2792  2792  2792 

(d) 2  64 245 225 206 187 
276 256  236 216 19  6 

- other  roads 5592 5189  4779 4372  3965 
Total Budget 9807 9321  8826 8336  7849 

- MITERS 

~~ 

(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 EFF~CIENT ALLOCATION OF R O A ~  ~ol<srsx:r'zs'~' 
(percent) 

State/Territory  Estimated 
and  Category 

Proportion of Xarraxted ?rccram - 1979-80 to 1982-83 
Expenditure 100% 953 90%  65% 60% 
1977-78  and  1978-79 

National  Highways 

VIC. 
N.S.W. 

OLD 
S.A. 
W.A. 
TAS . 
N.T. 
A.C.T. 

TOTAL ( b, 

Rural  Arterials 
N.S.W. 
VIC . 
QLD 
S.A. 
W.A. 

N.T. 
TAS . 

TOTAL (b) 

Rural  Locals 
' N.S.W. 

VIC. 
QLD 

W.A. 
S.A. 

TAS . 
N.T. 

TOTAL (b) 

Urban  Arterials 
N.S.W. 
VIC . 
QLD 
S.A. 
W.A. 

N.T. 
TRS . 
A.C.T. 

TOTAL (b) 

TOTAL (b) 

4.6 
2.0 
2.3 
1.6 
1.3 
0.6 
0.7 
0.2 

5.3 
2.2 
3.0 
0.8 
1.3 
0.3 
0.8 
0.1 

5.5 
2.4 
3.3 

1.3 
0.8 

0.3 
0.7 
0.1 

5.6 
2.5 
3.6 

1.3 
0.7 

0.7 
0.3 

0.1 

5.7 
2.7 
3.9 

1.2 
0.6 

0.2 
0.6 
0.1 

5.9 
2.9 
4.3 
0.5 
1.2 
0.1 
0.6 
0.1 

13.3 13.9 14.5  14.6  15.2  15.6 

7.1 
2.6 
3.8 
1.1 
1.9 
0.8 

0 

15.4 
4.7 
8.4 

2.0 
3.3 

0.7 
0.3 

15.5  15.5 
4.8  4.9 

15.8 
5.1 

16.0 
5.2 

8.4 8.7 9.0 
3.2  3.1 

9.4 

2.1 
3.1 

2.2  2.3 
3.0 
2.5 

0.7 
0.3 

0.7 
0.3 

0.7 0.7 
0.3 0.3 

17.3  34.7 35.0 35.6  36.4  37.2 

8.6 
4.9 
5.1 
1.1 
2.4 
1.1 
0.1 

3.2  2.9 
1.2 0.9 
7.2  6.3 
1.1 
1.1 

1.1 
1.3 

0 3 
0.4 0.4 

2.6 

6.7 
0.5 

1.0 
1.0 

0 
0.4 

2.1 1.6 
0 0 

6.4 
1.1 1.0 

6.1 

0.9  0.8 
0 

0.3 
0 

0.3 

23.3  14.2  13.2  12.2  10.9  9.8 

6.1 

2.6 
7.2 

2.1 
1.1 

0.6 
0.1 
1.6 

9.7 

2.8 
8.8 

2.3 
4.0 
0.7 

0 
0.1 

10.1 10.4  10.7 11.1 

2.6 
8.4 

2.3 
4.2 
0.7 

8.3 
2.8 
2.1 
4.2 
0.6 

3.0 
8.1  7.9 

3.3 
1.9  1.5 
4.2  4.3 
0.6  0.5 

3 0 
0.1 0.1 0.1 

0 
0.1 

0 

21.5  28.5  28.5  28.6  28.7  28.7 

(a)  Proportions of total  construction  expenditure  including  all  road  categories  and  MITERS. 
(b)  Totals  may not  add  exactly  due  to  rounding. 
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TABLE 7.4 - COSTS  AND  BENEFITS OF ALTERNATIVE  ROAD  CONSTRUCTION  BUDGETS: 
1979-80  TO  1982-83(a) 

$ Millions 

I tem Proportion of Warranted Program 
100% 95% 9 0% 85%  80% 

Construction  expenditure - actual  5592  5189  4779  4372  3965 - discounted  4592  4262  3925 3591 3256 
Monetary  benefits - savings in 

(b) 

: 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 2107  2029  1910  1852  1703 
Total  benefits 14504 14100 13636 13131 12564 

(C) 

Ratio  of  total  discounted 
benefits  to tetal discounted 
construction  expenditure  3.16 

(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  constrnction  budget 
(from  the  warranted  level) is to  increass  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  =ore  (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  used  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: 

vehicle  operating cost savings; 
travel  time  savings ; 
accident  cost  reduction; 
benefits  due  to  reduction  in  period  of  road  closure  in  terms 
of  reduction  in  time  delays,  education cost, and  milk  pro- 
duction  foregone; 
benefits  in  terms  of  increased  comfort  and  avoided  production 
losses  due  to  reductiorL  in  road  dust  and  road roughness; 
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(f) benefits  to  generated traffic; and 
(g)  reduced  road  naintenance  cost. 

It may  be  argued  that  this approach is inadeqaate  because it does 
not quantify  other  benefits  whick  impinge  on  the  social  well-being 
of  the  rural population''). 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'~) 
(percent) 

State/Territory Estimated Proportion of Warranted Program - 1979-80 to 1982-83 
and  Category Expenditure 100% 95% 90% 85% 80% 

1977-78 and 1978-79 

National Highways 
N.S.W.  8.8  6.8  7.0  7.1 7.1 7.2 
VIC. 3.8  2.8 3.1  3.2 3.4  3.7 
QLD 4.4  3.8 4.2  4.5 4.9  5.4 
S.A. 3.1 1.0 1.1 0.9 0.8 0.5 
W.A. 2.5  1.6 1.7 1.6 1.5  1.4 
TAS . 1.2  0.5 0.4  0.3 0.2 0.1 
N.T. 1.3 1.0 1.0 0.9 0.8 0.7 
A.C.T. 0.4 0.1 0.1 0.1 0.1 0.1 

TOTAL 25.5  17.6  18.6  18.6  18.6  19.1 

Rural Arterials 

VIC. 5.0 6.1  6.1 6.2  6.3  6.5 
QLD 7.3 10.9 10.8 11.0  11.3 11.6 
S .A.  2.1 4.4  4.1 4.0  3.8  3.7 
W.A.  3.6 2.6  2.7 2.8  2.9  3.1 
TAS . 1.5 0.9  0.9 0.9 0.9 0.9 
N.T. 0 0.3  0.4 0.4  0.4  0.4 

N.S.W.  13.6  20.0  19.8  19.8  19.7  19.7 

TOTAL 

Urban  Arterials 
N.S.W. 
VIC. 
QLD 

W.A. 
S.A. 

TAS . 
N.T. 
A.C.T. 

TOTAL 

33.1 
-~ 
45.2  44.8  45.1  45.3  45.9 

11.7 12.4 13.0 13.2 13.4 13.7 
13.8 11.6 10.8 10.5 10.1 9.6 
5.0 3.8 3.4 3.5 3.8 4.1 

4.0 5.2  5.4  5. 3 5.3  5.2 
2.1  3.0  3.1  2.7  2.3  1.7 

1.2  0.9 0.8  0.8 0.7  0.6 
0.2 0 0 0 0 0 
3.1 0.1 0.1 0.1 0.1 0.1 

41.1  37.0  36.6  36.1  35.7  35.0 

 TOTAL'^) 100 100 100 100 100 100 

(a) Excludes rural and urban  local  roads and  MITERS. 



50 

l- 
W 
c3 
0 
3 

45 

m 
z 

t 
2 40 

5 
X 35 z- 
a 
3 
a a 

IA 
0 
c z 
W 

W 
a v 25 

n 

20 

10 

NATIONAL HIGHWAYS 
""e """"""" ""---------- (19. l )  

(17.6 ) 

I I 1 I 
0 

I 

W 90 05 eo 
PERCENT OF W A R R A N T E D  

FIGURE. 7.2 
ECONOMICALLY EFFICIENT ALLOCATIONS OF WARRANTED 

RURAL  ARTERIAL,  URBAN  ARTERIAL,NATIONAL 
HIGHWAY  PROGRAM 1979-80 To 1982-83 

169 



INTER-SECTORAL  ECONOMIC  IMPACT 

In  this  section  the  implications 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(l). This model is  based  on  the  work of Clark, Kuznets  and 
Fuchs (2) where 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, 1st Edition, 
Macmillan  and Company, London, 1940. Kunznets S., Quantitative 
Aspects  of  the  Economic  Growth  Nations: 11. Industrial 
Distribution  of  National Product and  Labor F orce. Economic 
Development and Cultural  Change V, 1957  Supplement. Fuchs 
V., The  Growinq  Importance of-the Service Fndustries, 
Occasional Paper 96, The  National Bureau of Economic  Research, 
New York, 1965. 
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The  second  model  comprises an input-out9ut  analysis  in  which  the 
Australian  economy  is  disaggregated  into  fifty-eight  industries. 
The  forecast  information  of  the  first  model  provides  the  basis  for 
final  demand  estimates for the  input-output  model  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'~) , 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 A B S  12 1 . 
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,  expenditnre  on  the  Westgate  Bridge) 
which  are  excluded  from  BTE  estimates  of  road  expenditure. On  the 
hasisof 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 adjustmer,t  (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-outpat  road  ex2enditure  excludes  capital 

(1) Commonwealth Bureau of  Roads,  Resource  Allocation Study, 

(2) Australian Bureau of Statistics, Australian  National  Accounts: 
unpublished  Staff Paper, Xelbourxe 1975. 

1nput-Ov.tput Tables 1966-6" , Ccnmonwealth  Government Printer, 
Canberra. 
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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 quarry  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  quarry  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 - $ 

Indus  try Direct Indirect  Direct and 
Indirect 

Quarry  Materials 10.95  0.57  11.52 
Petroleum  Products  (Aust Oil) 5.04 1.45 6.49 
Petroleum  Products  (Imported Oil) 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. 7'9 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 oil, 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  const.ruction 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  quarry  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 
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  levei of demand  for  building and 
construction  capital expenditn-e is fixed; consequently, 
the  lower  the  share of road  expenditure in the  total,  the 
higher  the  share  of "other building 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 the  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 observati.on 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 quarry  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 Oil) 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  Oil)  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 bit.minous products  produced f r m  
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  it  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  Industrv 

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  azditional 20 ?er  cent  is 
indirect  labour. 
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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 hiATE2IALS INDPSTRY X3QZI.-d?,??YT TD3. T:>.XOUS ROAD 
PROGRAMS,  1979-80 TO 1982-83 
($ MILLION,  1968-69  PRICES) 

Road  Program  1979-80  1580-81  1981-82  1982-83 

100% of Warranted  Program 
Quarry  Materials  Output 
Road  Construction 
Direct  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Outpat 

Direct  and  Indirect  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

95% of Warranted  Program 
Quarry  Materials  Output 
Road  Construction 
Direct  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

9 0 %  of Warranted  Program 
Quarry  Materials Outp1.t 
Road  Construction 
Direct  Requirements 
Actual - $M 
Per cent of Quarry  Materials  Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

85% of Warranted  Program 
Quarry  Materials  Output 

Direct  Requirements 
Road  Construction 

Actual - $M 
Per  cent of Quarry  Materials  Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

80% of Warranted  Program 
Quarry  Materials  Output 
Road  Construction 
Direct  Requirements 

Per cent of Quarry  Yaterials  Output 
Actual - $M 

Direct  and  Indirect  Requirements 
Actual - $M 
Per  cent of Quarry  Materials  Output 

161.6 

77.5 
48.2 

81.9 
53.7 

161.5 

77.8 
48.2 

81.9 
50.7 

161.0 

77.8 
48.2 

81.9 
50.7 

161.6 

77.  8 
48.2 

50.7 
81.9 

161.6 

48.2 
77.8 

81.3 
50.7 

177.8 

90.4 
50.9 

95.1 
53.5 

175.2 

a7.8 
50.1 

92.4 
52.7 

172.5 

49.2 
84.9 

51.8 
89.4 

169.5 

81.9 
48.3 

86.2 
50.8 

166.4 

47.3 
78.7 

82.8 
49.8 

193.4 

105.0 
54.3 

110.5 
57.1 

187.5 

98.8 
52.7 

104.0 
55.5 

181.3 

92.5 
51.0 

97.3 
53.7 

175.0 

85.9 
49.1 

90.4 
51.7 

168.8 

79.6 
C7.1 

49.6 
83.7 

212.8 

121.9 
57.3 

128.3 
6Q.3 

202.5 

111.3 
55.0 

117.1 
57.9 

192.2 

100.7 
52.4 

106.0 
55.1 

182.1 

49.6 
90.3 

52.2 
95.0 

172.5 

46.6 
80.3 

84.5 
49.12 

Source: BTE Estimates. 
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" 
TARLE 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 

100% of Warranted  Program 
Petroleum  Products  (Aust  Oil)  Output 

Direct  Requirements 
Road Construction 

Actual - $M 
Per cent of Petroleum  Products (Aust 
Oil) Output 

nirect and Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Products  (Aust 

Oil) Output 
95% of Warranted Program 
Petroleum  Products  (Aust Oil) Output 
Road Construction 
Direct  Requirements 

Actual - $W 
Per  cent of Petroleu  Products  (Aust 
Oil)  Output 

Direct  and  Indirect  Requirements 

Actual - $M 
Per  cent of Petroleum  Products  (Aust 

Oil Output 
90% of Warranted Program 

Petroleum  Products (Aust Oil) Output 
Road  Construction 
Direct  Requirements 

Actual - $M 
Per  cent of Petroleum Products  (Aust 
Oil)  Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Products  (Aust 
Oil) Output 

85% of Warranted Program 
Petroleum  Products  (Aust Oil) Output 
Road Construction 
Direct  Requirements 

Actual - $M 
Per cent of Petroleum  Products (Aust 

Oil) Output 
Direct  and  Indirect  Requirements 

Actual - $M 
Per-cent of Petroleum  Products (Aust 
Oil)  Output 

80% of Warranted  Program 
Petroleum  Products  (Aust Oil) Output 
Road Construction 
Direct Requirements 
Actual - $M 
Per  cent of Petroleum  Products  (Aust 
Oil) Output 

Direct and Indirect  Requirements 

Actual - $M 
Per cent of Petroleum  Products  (Aust 
Oil) Output 

884.6 

35.8 

4.0 

46.2 

5.2 

884.6 

35.8 

4.0 

46.2 

5.2 

884.6 

35.8 

4.0 

46.2 

5.2 

884.6 

35.8 

4.0 

46.2 

5.2 

884.6 

35.8 

4.0 

46.2 

5.2 

930.0 

41.6 

4.5 

53.6 

5.8 

928.8 

40.4 

4.3 

52.0 

5.6 

927.5 

39.1 

4.2 

50.4 

5.4 

926.1 

37.7 

4.1 

48.6 

5.2 

924.7 

36.2 

3.9 

46.7 

5.0 

1981-82  1982-83 

975.4 

48.3 

5.0 

62.3 

6.4 

972.6 

45.5 

4.7 

58.6 

6.0 

969.7 

42.6 

4.4 

54.9 

5.7 

966.7 

39.5 

4.1 

51.0 

5.3 

963.8 

36.6 

3.8 

47.2 

4.9 

1011.0 

56.1 

5.6 

12.3 

7.2 

1006.1 

51.2 

5.1 

66.0 

6.6 

1001.3 

46.3 

4.6 

59.7 

6.0 

996.5 

41.6 

4.2 

53.6 

5.4 

992.0 

37.0 

3.7 

47.7 

4.8 

Source : BTE Estimates. 
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100% of Warranted  Program 
Petroleum  Products (Imp  Oil) Output 

Direct  Requirements 
Road Construction 

Actual - $M 
Per  cent of Petroleum  Products (Imp 
Oil) Output 

Direct and Indirect Requirements 
Actual - $M 
Per cent of Petroleum  Products (Imp 
Oil)  Output 

95% of Warranted  Program 
Petroleum Products (Imp Oil) Output 
Road Construction 
Direct  Requirements 

Actual - $M 
Per  cent of Petroleum  Products (Imp 

Oil) Output 
Direct and Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Products (Imp 

Oil)  Output 
90% of Warranted Program 
Petroleum  Products  (Imp Oil) Output 
Road Construction 
Direct  Requirements 

Actual - $M 
Per cent of Petroleum  Products (Imp 
Oil) Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Products (Imp 
Oil)  Output 

85% of Warranted  Program 
Petroleum  Products (Imp Oil)  Output 
Road Construction 
Direct  Requirements 

Actual - $M 
Per cent of Petroleum  Products (Imp 
Oil)  Output 

Direct and Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Produsts (In? 

Oil) Output 
80% of Warranted  Program 
Petroleum  Products (Imp Oil) Output 
Road Construction 
Direct  Requirements 
Actual - $M 
Per cent of Petroleum  Froducts  (Imp 

Oil) Output 
Direct and Indirect  Requirements 
Actual - $M 
Per cent of Petroleum  Products (Imp 
Oi 1) Output 

301.7 

17.5 
" 
3.3 

32.4 

10.7 

301.7 

17.6 

5.8 

32.4 

10.7 

301.7 

17.6 

5.8 

32.4 

10.7 

301.7 

17.6 

5.8 

32.4 

19. 7 

301.7 

17. 6 

5.6 

32.: 

10.; 

4 7'- 

20.4 

6.4 

37.6 

11. B 

318.1 

19. E 

6.2 

36.5 

Il. 5 

317.0 

19.2 

6.1 

35.3 

11.1 

315.9 

18.5 

5.9 

34.1 

10.8 

314.7 

11.8 

5.6 

" 

32.7 

10.4 
__ 

336.3 

23.: 

7.0 

43.7 

13.0 

334. E 

22.3 

6.7 

41.1 

12.3 

332.3 

20.9 

6.3 

38.5 

11.6 

329.8 

13.4 

5.9 

35.8 

10. B 

327.5 

18.0 

5.5 

33.1 

1CI. 1 
~ 

352.1 

27.5 

7.8 

50.7 

14.4 

348.2 

25.1 

7.2 

46.3 

13.3 

344.3 

22.7 

6.6 

41.9 

12.2 

340.4 

20.4 

6.0 

37.6 

11.0 

336.7 

18.1 

5.4 

33.1 

"3 

Source: BTE Estimates. 
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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 
Road  Construction 
Direct  Requirements 
Actual - $M 11.9 
Per  cent of Ready  Mixed  Concrete  Output 8.7 

Direct  and  Indirect  Requirements 
Actual - $M 12.2 
Per  cent of Ready  Mixed  Concrete  Output 8.9 

95% of Warranted  Program 
Ready  Mixed  Concrete  Output 137.4 
Road  Construction 
Direct  Requirements 
Actual - $M 11.9 
Per  cent of Ready  Mixed  Concrete  Output 8.7 

Direct  and IndirecYRequirements 
Actual - $M 12.2 
Per  cent of Ready  Mixed  Concrete  Output 8.9 

90% of Warranted  Program 
Ready  Mixed  Concrete O>ltput 137.4 
Road  Construction 
Direct  Requirements 

Actual - $M 
Per  cent of Ready 

Direct  and  Indirect 
Actual - $M 
Per  cent of Ready 

11.9 
Mixed  Concrete  Output 8.7 
Requirements 

12.2 
Mixed  Concrete  Output 8.9 

85% of Warranted  Program 
Ready  Mixed  Concrete  Output 
Road  Construction 
Direct  Requirements 

137.4 

Actual - $M 11.9 
Per  cent of Ready  Mixed  Concrete  Output 8.7 

Direct  and  Indirect  Requirements 
Actual - $M 12.2 
Per  cent of Ready  Mixed  Concrete  Output 8.9 

80% of Warranted  Program 
Ready  Mixed  Concrete  Output 
Road  Construction 
Direct  Requirements 

137.4 

Actual - $M 11.9 
Per  cent of Ready  Mixed  Concrete  Output 8.7 

Direct  and  Indirect  Requirements 
Actual - $M 12.2 
Per  cent of Ready  Mixed  Concrete  Output 8.9 

144.3 

13.8 
9.6 

14.2 
9.8 

144.6 

13.4 
9.3 

13.8 
9.5 

144.9 

13.0 
9.0 

13.3 
9.2 

145.2 

12.5 
8.6 

12.9 
8.9 

145.5 

12.1 
8.3 

12.4 
8.5 

143.6 

16.1 
11.2 

16.5 
11.5 

144.2 

10.5 
15.1 

15.5 
10.8 

144.9 

14.2 
9.8 

14.5 
10.0 

145.6 

13.2 
9.0 

13.5 
9.3 

146.2 

12.2 
8.3 

12.5 
8.5 

146.4 

18.7 
12.8 

14.1 
13.1 

147.5 

17.1 
11.6 

17.5 
11.8 

148.6 

15.4 
10.4 

15.8 
10.6 

149.7 

13.8 
9.2 

14.2 
9.5 

150.8 

12.3 
8.2 

12.6 
8.4 

Source : BTE Estimates. 
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TABLE  7.11 - CONCRETE  PRODUCTS  INDZSTRY REQCIREMENTS FOR VARIOUS ROhD 
PROGRAMS, 1979-80 TO 1982-83 
($  MILLION,  1968-69  PRICES) 

Road Program 1979-80  1980-81  1981-82  1982-83 

100% of Warranted Program 
Concrete Products Output 
Road  Construction 
Direct Requirements 
Actual - $M 
Per cent of Concrete Products Output 

Direct  and  Indirect  Requirements 
Actual - $M 
Per cent of Concrete Products Output 

95% of Warranted Program 
Concrete Products Output 
Road  Construction 
Direct Requirements 
Actual - $M 
Per cent of Concrete Products Output 

Direct and  Indirect  Requirements 
Actual - $M 
Per cent of Concrete Products Output 

90% of Warranted Program 
Concrete Prodocts Output 
Road  Construction 
Direct  Requirements 
Actual - $M 
Per cent of Concrete Products Output 

Direct and  Indirect  Requirements 
Actual - $M 
Per cent of Concrete Products Output 

85% of Warranted Program 
Concrete Products Output 

Direct Requirements 
Road  Construction 

Actual - $?l 
Per cent cf Concrete Products Output 

Direct and  Indirect  Requirements 
Actual - $M 
Per cent of Concrete Products Output 

80% of Warranted Program 
Concrete Products Output 
Road  Construction 
Direct  Requirements 
Actual - $?l 
Per cent of Concrete Products output 

Direct and Indirect Requirements 
Actual - $M 
Per cent of Concrete Products Output 

193.3 

23.2 
12.0 

23.4 
12.1 

193.3 

23.2 
12.0 

23.4 
12.1 

193.3 

23.2 
12.0 

23.4 
12 .l 

193.3 

23.2 
12.0 

23.4 
12.1 

193.3 

23.2 
12.0 

23.4 
12.1 

203.6 

26.9 
13.2 

27.2 
13.4 

203.6 

26.1 
12.8 

13.0 
26.4 

203.5 

25.3 
12.4 

25.6 
12.6 

203.4 

24.4 
12.0 

24.6 
12.1 

203.4 

23.4 
11.3 

11.7 
23.7 

206.2 

31.3 
15.2 

31.6 
15.3 

206.0 

14.3 
29.4 

29.7 
14.4 

205.9 

27.5 
13.4 

27.8 
13.5 

205.7 

12.4 
25.6 

25.9 
12.6 

205.6 

11.5 
23.7 

11.6 
23.9 

212.3 

36.3 
17.1 

36.7 
17.2 

212.7 

15.6 
33 .l 

33.5 
15.7 

212.4 

30.0 
14.1 

30.3 
14.3 

212.2 

26.9 
12.7 

27.2 
12.8 

212.0 

23.3 
11.3 

24.2 
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 
Welfare 

69.9  80.5 
71.2  80.6 

TABLE 7.13 - DIRECT EMPLOYMENT REQUIREMENTS  FOR  ROAD  CONSTRUCTION 
I ,  

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 7 2  72 72 

~~~~ ~ ~ 

~ ~ ~ 

(a)  Rounded to nearest ‘000, based  on  employment/expenditure 
trends  observed  between 1954 to  1972. 

184 ’ 



CHAPTER 8 - SUMMARY OF  COMMENTS PROVI3ED TO THE BUREAU 

INTRODUCTION 

The Bureau invited zoments on questions  of  road  funding  from: 

. State  Ministries  of  Transport; 

. The  State  Road  Authorities; and 

. Associations 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. 

How do  the  existing  arrangements  for  funding  of  transport 
activities,  including roads, affect  the  implementation of 
transport  development  strategy  for  your  State? 

Are  there  any  changes  in  those  arrangements  that you would 
like  to  see  made,  particularly  for  roads? 

Specifically do  you consider  that  there  should be any 
variation  to  existing  road  grant  categories and for what 
reasons? 

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? 

What are  the  effects  in your State or Territory of the 
standards  adopted  for  national  highways? 

Are  there.  any  ways  whereby  changes  in  road  funding  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  recent  years. In addition 
the State  Government  has  embarked  on  a  major  progran  to  improve 
and modernise  its  rail  network.  The  Ministry  sought  a  reconsider- 
ation  of  certain  problems  related  to  Commonwealth  lazd  transport 
assistance,  and  more  funds  to  reduce  the  backlog of vrarra~ted  road 
works. 

New South Wales  Transport  Development  Strategy: 

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  acquisitions 
and  other  capital  works  with  empkasis 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 

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 

Rural  Arterials 

- many  were  built  to  outdated  standards,  current  funds  tend 
to  go  in  maintenance of this  standard 

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 
gran-ts 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  Cornonwealth's  decisions 
concerning  the  partial indexatior. 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  reduce6  and sorne changes 
made  to  the  urban/rural  classification syster.. Arterial  road 
funding  needs  to  be  increased,  and  natior-al  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 oil; 

. 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 incluc?ed  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. In 
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  roads  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  techniques.  Develop  selected  arterials 
(including  freeways), set aside  land  for  future  development 
and  provide  grade  separation at level crcjssings. 
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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 0.f 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  Commonwealth's  funding must be 
more  predictable tinan 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  transport. 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 patterm 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 
mode s . 

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 fallin9 poglaticn; 

. funding  inadequacies  in  local  authorities  areas of rapidly 
growing population; and 

. the relative adequacy, or otherwise, of  tne  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 ‘Jnited States and  United 
Kingdom  are  based on national  transport  policies  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 >,ave nitigated 
against  the  development  of  an  effective roa.5 strategy - KRD 
support  a  system of broad  policy  resFonsiSility  at t:?e Cormonwealth 
level  leaving  detailed  administrative  responslbility  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  inadequate; 

. current  assistance  is  distributed anor-? categories  in a dis- 
torting  fashion  which  State  fund  shifts  cannot  elininate - 
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  Hiahwavs  Dewartment 

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", r.;it:? the  Cornonwealth 
accepting  full  financial  responsibility  for  national  roads  (with 
national  road  grants  being  additional  to  other  road  category 
grants). 

National  road  construction  standards ;+-ere 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  Cormonwealth  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 
roads  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.  In 
arriving at  its warranted  and  feasible  roads  program  (CBR 1973 
reportj  the CBR assumed  no  change  in  road  maintenance  expenditure 
despite  the  warranted  and  feasible  prograx  representing  a 28 per 
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cent  reduction  on  the  warranted  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 E~~fis. This sitnztion has  created 
a  need  to  stage  some  projects over a:? a~essively long  period  and 
to  defer  others. MRD cited  evidexce of z. 'cirlrt in Commonwealth 
road  grants to the  State - in 1968-69 ?;ester9  ;i'~stralia received 
some 18 per  cent  of  Federal  road fa?.ds b ~ t  presently 0 x 1 ~  some 13 
per  cent. In addition  the  real  val-22 of grants to 77estern Australia 
for  roads  has  fallen  between 1973-36 and 1977-76 xhereas  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  unique  contribution  made  by 
the  State  and  especially  the  Pilbara  region,  to  Australia's 
export  earnings.  In  addition  State  mini29  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  Cormonwealth  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 firnding of  arterial 
roads - this  has  resulted  in  a  need  to  shift  Stat-,  funds  into 
these  roads  but  a  large  backlog of works  exists. 

Criticism  was  made  of  the  national  road  construction  standards on 
lightly  trafficked  roads.  Future  national  road  projects  are  given 
in  the  verbatim  report  in  Annex 5. 
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Road  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 Commonwealth’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 funding  ,categories  satisfactory. 
In  specific  comments on  category  fundinq it was  stated  that  for: 

arterial  roads - the  reduction in Commonwealth  grants has 
had  a  crippling  effect  on  improvements  despite  an  increase 
in  funds  from  State  sources.  The  overall  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 - DJIR 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  GOVERKMENT  AUTHORITIES 

Local  Government  Association of X.S.i?' and Skires Association 
of 1q.s.w. 
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network  was  being  seriously  eroded  because  of  inadequate  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 
- State  government 
- Commonwealth  government 
- council  loan  funds 

43% 
22% 
19% 
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  Associations  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" an'd totally inadequate  to  overcome  urban 
local  road  deficiencies. As use of t-e Y7 000 km net:.rork is  not 
confined  to  local  rate-paying  communities  (due  to throuSli traffic 
and  inadequate  urban  arterial  netwarks)  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 pzt  its  case  for  local 
government  road  funding  assistance - t3e  main aims were to achieve 
an increase in financial  assistance  for  roads  and  for  the flow of 
funds  to  become  predictable. 
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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. 

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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- increased  revenue  sharing  and 'persocal' service  type  grants 
have  assisted  urban  areas  more tha? rural; while 

- diminishing  road  grants  have  also  affected zural 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 2x3 tourism 
areas  (both  affected  by iar.ge  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) : 

Commonwe  a1 th 
State 
Local 

50% 
35% 
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  required. 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  aut3orities,  particularly  rural  local  author- 
ities,  the  greatest  proportion of their  expenEiture 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 to show that  local  authorities ?lave increased 
their  revenues  from  local aukhoriq enterprises  at  rates  greater 
than  the  general  rate  of  inflatior,,  and  to  show  that  the  proportion 
of  expenditures  on  welfare,  social  ard  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 resulk  of  Cormonwealth 
road  grants  for  Western  Adstralia  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  significalt  increases  in  the  matching requirernents 
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 
rural  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 funas Ice spen?  on  naintenance 
of  roads  and  construction of urban  local  roads as such  ex2enditures 
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 was  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 : 

Policy for  State  Government  Financial  Assistance to Councils 
€or  Construction of Urban  Arterial  Roads  (DMR  statement 
dated  June 1978) . 

Further discussion on the  use of Conmonwealth  grants  for 
urban  local  roads. 

Listing of  local  authorities and their  individual  roads and 
ordinary  services  expenditures. 
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Further detailed  statistics of council  roads  expenditures 
between 1971-72 and 1976-77. 

Further detailed  statistics  of  council  roads  expenditures 
between 1971-72 and 1976-77. 

List  of  rural  local  roads  classified by the  State. 

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'') of roads and road funding 
needs. Their report involved an eytensive 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 
ACL  GA . 

(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  there W ~ S  insufficient  existing 
information  on  local  government finarices  and responsibilities as 
they  relate to roads  at  the  time BTE requested 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  questionnaire  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 
the ir  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  denand  for  motor  transport 
within  Ausiralia  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 attez.pt tc sumnarise  these 
results for this  report.  In  a  general  conclusion  the  ACLGA  found 
that: 

in real  terms  local  authoriti'es  had  been  m.aintaining  their 
rating  effort  since 1971-72; 

over  the  same  period  there  appears  to  have  been  a  drift  away 
from loan  funding  to  a  greater  dependence  on  current  expend- 
iture ; 

local  government  has  been  maintainirg  its  road  funding 
effort: 

the introduction  of  untied  Commonwealth  grants  and  the 
subsequent  increases  were  timely anE proved  important in 
cushioning  the  effects  of  inflation  between 1975 and 1977; 
and 

based on past  performance  local  government  will  continue  to 
place  a high priority on roads  expenditure. 

OTHER ORGANISATIONS 

Australian  Automobile  Association 

The AAA stressed  their  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 v7as 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 



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  quoted  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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In  their  reply  the  ARF  provided  comments on transport  spending 
trends  within  the  public  sector  (particularly  road  expenditure 
trends),  road  user  taxing,  unemployment  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  aver  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 APZ referred to the 
labour  intensiveness of the  roads  construction  industry.  They 
argued  that  significant  reductions  in i;r-snployment would  result 
if  real  roads  expenditures  were  to  be  increased and that there 
would be beneficial  f  low-on  effects withir. industries sup3lyir-j 
the  roads  industry. 
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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  concept 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  vFews 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 TWNDS 

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 annum. 

Over  this  same  period  960  kilometres  of  the  declared  national 
highways  system  was  sealed  and a further 150 kilometres  was 
upgraded  to  dual-aarriageway  standard. By 1977, 2990  kilometres 
of the 16 275  kilometre  system  remained to be  sealed. 

Although,  overall,  the  proportion of the  national  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 of 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 19 78- 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  road  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  Western  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 nation.al 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  naintenance; 
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  increase 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 
expenditure 

Ensineerinq  Needs  Warranted  program  Estimated 
1917-78/1983-84 expenditure  four 

1977-78/1983-84  1979-80/1982-83 years 
1975-76/1978-79 

Construction 
National  highways 
Rural  arterial  roads 

K Rural  local  roads 
CO Urban arterial  roads 

Urban  local  roads 
M1 TE RS 
Maintenance 

TOTAL 

2 036 1 704 98 0 789 
7  259 4  127  2  446  883 
10 518 1 882 1 001 1 296 
5  473 3  376  2 010 1 102 
1 936 1 015  304 1 297 

773 488  318 86 
5  183 5 183  3  214  2 828 

33 178(a) 17  775(a) 10 273(a)  8  281(b) 

(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  period. 
The  projections of recent  total  funding  levels  and of constant 
price  trends  produce  four year total  expenditures  of 85.7 per cent 
and  81.3  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  tne  warranted  program 
tends to increase  the warrant of  arterial  roads at the  expense  of 
the  rural  local  road  category. However,  it is irrportant 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) 

Program (a)  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 
95 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 2 348 2 480 2 624 9 677 

Constant  price  projection 2.8 2 200 2 262 2 325 2 391 9 178 
~~ ~ ~ ~~ 

(a) Including  maintenance,  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  patterr of resource  allocation, 
direction  of  resources  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  road  budg'et  was  on  the 
quarry  materials  industry  since  some SO 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(a) 1979-80 TO 1982-83 
($ MILLION, 1978-79 PRICES) 

~ ~ 

I tem Proportion of warranted  program 
100% 95%  90% 9 5% 80% 

Construction  expenditure(b) 5 285 4 906 4 518 4 133 3 748 

% change 
Total  benefits 
% change 
Average BCR 

% change 
Incremental BCR 

(a) Excludes  expenditure  on  construction for urban  local  roads 

- -7.2  -7.9 -8.5 -9.3 
(b) 16 695  16 229 15  695 15 114 14 461 - -2.8 -3.3 -3.7 -4.3 

3.16 3.31 3.47 3.66 3.86 - 4.8 4.8 5.5 5.5 

(C) 

(d) - 1.23  1.38 1.51 1.70 

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 
oil)  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  period 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  REQUIREMEXTS  (a’ : BY  SUPPLYING  INDUSTRY  (PROPORTION OF TOTAL  INDUSTRY  OUTPUT: %) 
Y e a r  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% 

1979-80 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 

Source: BTE Estimates. 
(a)  Direct and  indirect  requirements. 



ANNEX 1 

NATIONAL  HIGHWAYS  SYSTEM  INVENTORY AVALYSIS 

INTRODUCTION 

The  declared  national  highways  system  has  been  assessed  in  terns 
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  Nyndham  Turn-off 
(Victoria  Highway  Junction)  where  r-educed  widths of 6.7 metres 
and 6.2 metres  respectively  are  allowable. A single  two-lane 
carriageway is specified for all  but  the  Sydney-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 
which  are  in  excess  of 4000 vehicles  per day  (l) (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 1914 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  is  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. 

(c)  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 Euroa and Euroa 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. 

(i) 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 old in  terms of structural 
condition. 
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~ATIOXAL IITCIIWAYS IF~ATOI:Y S ~ P I A K Y  

(DESCRIPTIVE) 
- 1977 

(percentages) 
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2011  nittagon& ' 
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Segment Structurally  Width  Length  of Total 
Length  Length  Gverall Percentage Length 

Structurally  Width  Length  of Total ~ ~ ~ ~ ~ e ~ y  
Length  Overall Percentage Percentage 

(Km) Dificierit  Deficient  Deficient Length 
(Km) (Km)  (Km) Deficient ( W  (Km) '(Km) Deficient. 

(Km) Deficient  Deficient  Deficient  Length 
. .  . .  

Rum Highway 
2 0 4  Sydney-Mlttagong 88 23 80 85 96 85 20 58 61 75 

35 . ZOIB  Mlttagong-Federal  100 80 99  99 100 50 80  99  99 

202A Federal Itvy.-Barton 68  61 68  68 100 68 45 68 68 l00 

- 21 
HighvaY 

Highway 

sturt nighway 

Ubury 

.7.031 Batton Highsmy-. . 143 90 137  140 98 143  102  135  143 LOO + 2  

204A Sturt Elglway- 148 94 137 148 100 148  88  127  143 97 - 3  

302D Albury-Waugaratta  71 58 70 70 99 71 58 69 69  97 
W 302C w=atta-Benalla  40 33 40 40 100 

42 16 
34 , 40  40 l00 

a 302B  Benalla-Euroa 42  42 100 42 16 42  42 100 
W 30a kros-seybur 55 20 55 55 100 55  19 55 55 100 

301BISeymour-Bmadford 18 I3 2 15 a3 13 2 15 83 
13 

18 
38 3014 ~oadford-klbourae 60 41 68 56 34 34  61 - 7  

- 2  
40 

TOTAL 833  456  749 803 96%  826  479  676  769 93% - 3% 



CANBERRA CONNECTIONS 



W 

4 
P 

CANBERRA CONNBCEIONS 

Annual  Average Daily Tra 
i 

Segment 

ffic Divided  Road Undivided  Road - 
SeallGravel Formation Width Seal or Gravel Width . 

Federal Highwar 
214A lhrs Higb8y-ACT Border S8 
9011. ACT Bonier-Canberra 5 

l00 2 10 64 7 10 7 72 7 12 7 
100 67 33 67 33 

9 65 6 12 6 68 11 13 6 mAL 72 100 2 

100 39 52 9 38 8 4 50 
Barder 

9 0 2 ~  ACT Barder-Canberra 3 100 M 50 l o o  

36 48 4 12 35 7 4  54 . 40 92 8 



CANBERRA  CONNECTIONS 

1974  1977 

Segment Total Length ' Length Ovcrall Percentage 

,,cngth Structurally Width Length of Total 
Length Length  Overall  Percentage Percentage 

Structurally Width Length of Total 
(,cm) Deficient  Deficient  Deficient  Length (Km) Deficient Deficient  Deficient  Length 

(h) (h) (Km) Deficient (L?: ) (h) (I&) Deficient 
~ ~~ ~ ~ ~~~ ~ 

Federal Highvay 
214A H- by-ACT Border 68 58 64  68 100 68 
901A  ACT  Border-Canberra 5 

63 60 68 100 
5 5 5 100 

Barcon Highway 
21% H u m  Huy-ACT  Border  37  29 35 37 100 37 23 
902A  ACT  Bordet-Canberra 3 

5 5 100 

3 3 100 
35  37 

3 3  3 100 
100 

TOTAL 1 1'3 87 107  113  100%  113 86 103 113 100% 
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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 pe,r cent is structurally 
deficient. 

Since 1974, four kilometres of  road  has  been  upgraded to full 
standard: however, there has been an increase of five  kilometres 
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  is  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  greater  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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NATIONAL HIGHWAYS INVENTORY SUMMARY 

(QUANTITATIVE) 

1977 - 
(percentages) 

SYDNEY-BRISBANE LINK 

Annual  Average  Daily Traffic Divided  Road  Undivided  Road 

SealIGravel 
Width Formation Width Seal or Gravel Width 

Segment Length 0 0 0 0 0  I A d P d , B  ~ g S 5 8  E m 
(Kilometres) g 2 5 U E  

"(0 
m "  
. . . . . .  . . . . .  ,- \.S U 

Newcastle Expressway  and 
Road 26 
211A  Sydney-Ourimbah 58 55 15 6  43 3 19  29  11  23  17 

g Pacific Hishwan 
0 212A Ourfmbah-Swansea (City 42 34 66 8 4  4  38 12  34 4 19  19 38 12 

of Newcastle) 
N W  England Highway 

236A €leerham-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  Innea  340  38 40 21 1 1 1 30 20 12  36 3 38 17  37 4 
237C Glen Innis-Qld.  Border  110  81 15 4  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  902 36 28 29 7 . 3 4  1 29  26  15 22 4 25  28 30  6 



SMNEY-BRISBANE LINK 

&"LTIONAL HI(;IIWAYS DEFICIENCY ANAL\isIs 

(according  to  National  Highway  Design  Standards) 

Seyrnent Total Length Length  Overall  Percentage 

Length Structurally Width Length of Total 

(Km) Deficient Deficient Deficient Length 

Total Length Lcngt,, Structurally  Width  Length of Total Change in 
Length  Overall  Percentage 

(Km) ( W  (Km) Dcficient (h) (Km) (Km) Deficient 
(Km) Deficient  Deficient  Deficient  Length Deficiency 

Ncvcaatle  Expressvay 

211A  Sydney-Ouribmah 60 36  36 60 58  31 31 

Pacific  Highvay 

212A  Ourimbab-Svansea 42 5 42 42 100 42 12 42  42 100 
Nev  England  Hlghvay 
236A HexhawSingleton 66 
237A  Singleton-Scone 

21 
70 16 

237B  Scone-Glen  Innea 340 77  267  303 
237C  Glen  Innes-State  110  72 101  106 

53 - 7  

60 60 91 
70  70  17  70 

66 
100 

23 
70 

58 58  88 - 3  
70  100 

89 340  88 213 222  65 
96 

-24 
110 60 99 103  94 - 2  

+ 9  
Border 

N 419A  State  Border-Warwick  98  61  87  89 91 98  94  86 98 100 E CunningImm Hj.glwey 
408A  Werwlck-Ipswich l18 103 l18  118  100  118  91 118  l18 100 

TOTAL ' 904  355  781  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 
blelbourne 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  Adelaide. 

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  adequate  width  is 
in  this  structurally  deficient  section. 

253 



There has been  minor  reconstruction  which  has  reduced  overall 
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 is 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. 

(j) 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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- NATIONAL HIGiiWAYS  DEFICIENCY ANALYSIS 
(according  to  National  Highway  Design  Standards) 

HeLBOITBNE-ADELAIDE LINK 

1974  1977 

Segment Length Length  Overall Percentage Total Length Length Overall  Percentage Percentage 

(Km) Deficient  Deficient  Deficient Length (Km) Deficient Deficient Deficient  Length Deficiency 
Structurally  Width  Length of Total Length Structurally Width Length  of Total Change in 

(Km) (Km)  (Km) Deficient (Km) ( W  (Km) Defirlmt 

Western Eiawax 

304A Melbourne-Bacchus 35 5 8 18  51  35 13 8 18 51 

3WB Bacchus Marsh- 52 
Mareh 

25  25 48 52 3 23 23 44 - 4  

30412 +llarat-Eorsham 184 
137 304D BorahawState 23  24  47  34  137  23  24 40 29 

Ballarat 
53 135  147  80 184  52 135 145 79 - 1  

- 5  
Border 

Dukes Eighwal 
50PC State Border- 18  18 18  18 100 18 18  18 18 100 

502B Bordertovn-Tintinara 82  62 82 82 100 82 82 82 82  100 
Bordertown 

K 5 0 U  TintinarrTailem 98  97  97 97 99  98  97  97  98  100 + l  
W lend 

Princes HiKhway 

501C Tailem Bend-mrray 26 5 24 25 96  26 5 24  24 92 - 4  

5018 Murray  Bridge-  65 37 56 56 86 65 44 48 48 74 -12 
Bridge 

501A Wafers-Adelaide 
Crafers 

11 8 a 73 11  8 8 73 
~ ~~ " 

TOTAL 708 320 477 523 74% 708 337  466 506 7 1% - 3% 



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.  Since 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  carryinq  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 88 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  Marlborosgh: 
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, €arty-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  is  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 is of sufficient  width  for 15 per 
cent of its  length  but most of  the  segment  is  in  poor  structural 
condition . 
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l 

r.nIS~cAIpWs LInK. 

Segment Length 
Surface Type General Terrain Land Use No. of StNetUres 

(b) Natural Formed Gravel ~~~~~~e Concrete  Flat  Undulating  Hilly  Hountalnouo T o m  Rural Bridge CUlV-L  Other crz::n, 
BNCC Eishvq 
40ZA Briabme- 98. 84 16  l? 83 16 04 l8 23 l 

4021 Nambour-Gmie 66 
402C Gympie-Gin Gin 204 9 
402D Gin Gin- 266 99 1 24 76 

36 55 

40s Fackhmpton- 100 100 6 94 3 97 

4201 Plrrlborough- 214 16 21 56 1 42 58 2 98 17 8 8 4 

40% Sari-- 422 97 l 2 55 44 1 6 9 4  99 19 U 

406A Towmville-  106  100 !l 20 3 5 95  32 l 

N d O W  
90 l0 93 7 12 88 21 6 

9  91 50 10 11 
3 2 98 44 8 

15 10 

100 

EOClrhaqCOU 

Marlborough 

%rim 

Tomville 

Ingham 

I""iBf?.il 

cairns 

151 99 1 68 26 4 2 5 95 b9 19 30 
m 
N 406) Ingh- 

h) 406C Innisfail- 89 100  89  10 1 15 85 27 20 21 

MTAL 1716  2 3 92 2 l 43 54 2 -** 6 94 372 140 a 103 

With  the Coast route between hrlborough and Sarina a8 the declared National Highway. 
** Less then  1%. . 



NATIONAL HIGHWAYS INVENTORY SUbOIARY 

QUANTITATIVE) 

1977 
(percentages) 

BRISBANE-CAIRNS LINK* 

Annual  Average  Daily  Traffic  Divided  Road ~_ Undivided  Road 

Scal./Gravcl 
Width Formation  Width  Seal or Gravel  Width 

Segment 

Brucc  Highway 
402A Brisbane-Nambour 
4028 Nunbour-Gympie 
402C Gympie-Gin Gin 
402B Gin Gin-Rockhampton 
403A Rockhempton-hrlborough 
420A Karlborough-Sarina 
403C  Sarina-Townsvillc 

406B InghaurInniafnil 
406A Tovnavillc-Inghm 

406C 1nnisfalL-C.irnw 

TOTAL 

98 

204 
66 

266 

214 
100 

422 
106 
151 
89 

1716 

64 36 
10 24  52  14 

31 50 19  2 

12 29 41 17  1 2 1  

90 10  26 8 13 45 8 
32 29 34 5 

20 13  38 13  15 1 
1 I5 28 36 6 11 3 

16 50 26  6 
4 43 l8 27 1 7 

85 15  2 33 39 18 a 
40 45 5 6 1 

2 3  
1 1  46 36 5 10  1 

2 9 4 1 3 9  2  2 

5 83 12 

41  41 12 

20 58 20 2 
76 20 4 

5 6 B 33 32  15  1 

- 
2 -** -** 10  26  37  l1  12  2 

21 23 

8  19 36 18 18 1 
3 25 30 40 2 

6 8 23 55 
31 31  25 12 

29 18 30 ;, 

1 40 3U  13  13 
2 32 36 20 10 

2  2 16 64 11 
9 40 28 7 14 

6 25 28 20 15 -** 

k Wlth the  coant  route  between  Marlborough  and  Sarlna an the  dcclared  National  Highway. 
** Less  thnn 1%. 
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NATIONAL HIGHT!.<Y’S DEFICIENCY A N A L 2 1 2  

(according to National Highway Design Standards) 

BRISBANE-CAIRNS LIUK* 

1974  1977 

Length Length Overall Percentage Length Length Overall Percentage Segment :kith Structurally Width  Length of Total 
(Km) Deficient Deficient Deficient Length 

:kith Structurally Width Length of Total ~ ~ ~ ~ ~ e ~ y  

( W  ( W  (Km) Deficient (Km) (Km) (Km) Deficient 
(Km) Deficient Deficient Deficient Length 

Brute Eighwax 
402A Brisbane-Nambour 101 27 

68 35 68 93 100 
93  92 98 69  87  93  95 + 3  

402B NambourGympie 68 66 
206  135  190 

34 64 66 ‘100 
402C GppiezGin Gin 193 94 204  79  169  174 B5 
402D Gin Gin-Rockhampton  266  230  256 258  97 266  203  243  91 

- 9  
233 

101 403A  Bockhamton- 101  101 101  100  100  95  93 98 98 - 2  
- 6  

Narlbo&ugh 
402A Herlborough-Sarins 
403C Snrina-Tovnsville 
4068 Tomsrrille-Ingham 
406B Ingham-Innisfail 
406C Innisfail-Cairns 

216 
422 
106 
151 
89 

215 
386 

145 
95 

58 

215 
390 
100 
137 
81 

215 
414 
105 
150 
84 

99 
98 
99 

94 
99 

214 
422 
106 
151 
89 

345 
172 

53 
90 
70 

199 
371 

129 
97 

75 

201 
399 

137 
97 

84 

94 

92 
95 

91 
94 

- 5  
- 3  
- 7  
- 8  

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 blorven the  highway  follows  the  Warrego 
Highway. At Morven  the  Landsborough  Eighway  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. In 
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. 

(c) 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 1 2  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  kilome,tres  was  unsealed  but  this  is now 
sealed.  Between Darr and  Chorregon  fifty-two  kilometres  has  been 
reconstructed  to  full  standard. In 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  required 
width.  Overall  deficiency  has  been  reduced by 2 per  cent  to 98 
per  cent. 
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BRISBANE-DARWIN LINT3 

Le"stll 
Surface Type General Terrain Land Vae N.,. of Structliru 

(b) Natural Formed Grsvcl Se.l Bitymen Cancrere concrete Flat Undulating Hllly uountainou. T o m  Rural Bri&e Culvert Other 
" 

U.rr.co Blghvq 

41OA Ipwich-Gatton 63 85 IS 8 4 
4108 Catton- 

23 46 31 8 92 
15 65 5 15 4 3 5 95 

41OC Tooroonba-llll.. 207 1w 84 16 6 94 6 6 7 
4LOD KLl..-rknvtn 319 
Lmdmbroouch H1phw.y 

414A brv.o-T..bo 211 31 1 34 66 l 99 5 
414B T&-Blackall 101 

68 
LOO 

2 3  
1 

414C Blackall- 106 100 100 2 4 L 
3 97 
3 91 

41SA b.rc.ldin*- 106 100 100 3 97 1 

99 l 100 1 99 3 4151 Lou#r.ach- 119 l1 1 

31 100 
TOOWXd. 

100 26 71 3 5 95 21 24  9 

100 

brC.ldi- 

Loo#r..ch 

winton N g 4154 Ulnton-Cloncurry 346 7 70 23 87 13 1 99 9 
hrtly Hi~hway 

41M Cloncurry- 119 l Q0 52 48 I 99 2 2 

4161 Ut. Ina-State' 202 100 93 7 4 96 7 5 1  

3 16 2 

ut. I.. 

Border 

80411 State Border ' 258 100 91 9 100 3 
Tablelsnd Hwy. 
J""C. 

Tennant Creek 

2 10 

804A Tmblelsnd W.- 190 100 92 8 100 5 

TOTAL 2438 1 l3 -** 86 -** -** 71 25  4 -*. 3 97 71 66 37 19 

* Section from Hrisbule to Tcnnlnr Creek - for Tennmt Crcck to Darwin section  see Adelaide-Darwin link. 
** 1.e.m LImn 1%. 



NATIONAL HIGHWAYS INVENTORY SuMz.lARY 

(QUANTITATIVE) 
1977 

(percentages) 

BRISBANE-DARWIN LINK* 

Annual  Average Daily Traffic Divided  Road  Undivided  Road 

Seal/Gravel 
Width 

Formation Width Seal or Gravel Width 

Warrego Highwar 
410A Ipswich-Gatton 
410B Gattort-Toowomba 

63 

h) 41M: Toowomba-Milb 207 
31 

2 41OD Miles-Morven' 319 

100 25 5 
100 

52 9  32 7 
20 
1 

28 62 10 1 

23  15  27 5 
75 

23 44 3 

31 44 13 10 1 
5  5 75 

78  18 1  2 
30 29  15  23 2 
78 18 l 2 - 

Landsborough Highwax 
414A Morven-Tambo 211 42. 2 56 2  63 15  20  51 5 1 10 
414B Tambo-Blackall 101 100 2 43  53 2 4.9 3a 10 2 
414C Blackall-Barcaldine 106  100 2 44 41  11  2 44 24  17  12 3 
415A Barcaldine-Longreach 106  76  24 8 7 9 2 2  89 11 
4158 Longreach-Winton 179  100 1 1 50 48 12  33  23 2 29 
415C Winton-Cloncurry 346  93 7 1 2 3 8 7  5 11 6 1 
Barkly  Highway 
416A Cloncurry-Mt. Isa 119  100 1 79  20  99 
416B Mt. Isa-State  Border 202  100 1 S2 7 92  2  5 

8048 State  Border-Tableland 258  100  11  78 1 10 90 10 

804B Tableland &y. Junc.- 
Hwy. Junc. 
Temant Creek 

190  100 2 64  26 8 92  8 

TOTAL 2438 20 42 28 3 3 4 2 -** -** 2 55 32 6  2 -** 34  28 9 6 7 -** 

* Section from Brisbane to Tennant  Creek - for  Tennant  Creek  to Dawin section see Adelaide-Dawin link. 
** Less  than 1%. 



NATIONAL HIGHIJAYS DEFICIENCY ANALYSIS 

(according to National  Highway  Design  Standards) 

- BRISBANE-OARWIN LINK* 
1974 1977 

Sfgmcnt  Total 
Length Structurally  Width  Length of Total 

Total Length 
LEngth Structurally  Width  Length of Total Change in 

(Km) Deficient Deficient  Deficient  Length 

Length  Overall  Percentage Length  Overall  Percentage 

(Km) (Km) (Km) Deficient (Km) (Km> (Yml Deficient 
(~m) Deficient  Deficient  Deficient  Length 

63 51 

207 
31 31 

319 
150 
277 

214 98 
101 5 
106 

106 

346 
179 

27 

119 
202 

119 
194 

2.5~ nn 

190 70 

2441 1110 

61 
24 

61  97 
31 100 

63  45 
31 21 

47 
24 

50 79 - 18 
169 177 86 207 

31 100 

317 
163 

317 99 319 229 316 
156 163 79 - 7  

319 100 + l  

214 214 100 211 109 211 
101 101 

211 
100 

100 

105 106 100 106 76 105 106 100 
100 100 99 

106 106 100 106 95 106 106 100 

179 179 179 81 127 
343 

100 
343  99 

127 

101 90 
- 1  

346 45 343 343  99 
71 

119 
198 

119 
202 

100 
100 

119 
202 

119 
177 

119 
198 

119 
199 

100 
98 

- 29 

- 2  

258  258  100  258 103 258 258 100 

190 190 100 190 105 190 190 100 

2384 2404 98% 2438 1458 2300 2322 95% - 3  

* Scct.ion i r w  lirlnhmc to Tennant  Creek - for Tennant Creek to D a w i n  section  see  Adelaide-Darwin  link. 



(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 national  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  road  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  renainder.  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 301-11.00 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. In  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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Mdaide-Pt.  Aupmta 

510A Adelaide-hro 24 100 100 13 87 

5108 WO Yell*- 159 96 4 84 12 4 3 91 5 5 

, 510C Cry.t.1 Brook- 111 97 3 59 41 3 97 3 2 

Wella 

Crystal  Brook 

Pt.  &l~".tII 

4 2  

8 8  

Eyre Highway 

5llA Pt. Augumta- 155 99 1 l 99 I 99 1 l 

5118 Kimba-Ccdun. 313 4 
5lIC  Cmduna- 

100 
153 

3 97 
100 

2 98 
14 86 l 99 1 

Kirb. 
3 1  

Boomer.ng 

5110 Boomcr.n& R.H.- 330 

602A State border- 724  96 4 74  25 I 100 I 

%h= 
Coolgsrdie-E.par.ncr 

6OlE Nuca=un- 166 95 5 55 45 3 

Rodhouac 
100  66 29 5 

-4 State m r d a r  
100 

N0r.cm.n 

Coolgardie . 
100 

- Great E'stem Highway 
6010 Coolgardie- 188 100 31 69 

601C Southern  Croas- 166 100 83 I7 

6018 Kcllerberrin- 106 

6OlA Northam-Perth 70 

Southem Cras. 

Kellirberrin 

North- 

1 99 

2 90 10 
/ 

2 -  

Ion 42 58 5 95 12 4 

91 9 74 26 5 95  9 1 

1 99  52 I1 5 24 TOTAL 2665  97 3 --. 2 50 48 - " ." 
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' NATIONAL HIGIIIiAYS DEFICIENCY  ANALYSIS 

(according to National Highway Design  Standards) 

ADELAIDE-PERTH LINK 

1974  1977 

Segment Total Length Length  Overall  Percentage 
Length Structurally Width Length of Total 

Length l",;:,, Structurally Width Length  of  Total Deficiency 
Length  Overall  Percentage ~~~~~~t~~ 

(Km) Deficient Deficient Deficient Length 
(Km) (Km) (Km) Deficient (m) (Km) (Km) Deficient 

(Km) Deficient Deficient  Deficient  Length 

Adelaide-Pt. hgUsta Hvy. 

510A Adelaide-Two Wells 29 11 
5108 Tvo Wells-Crystal 159  18 

510C Crymtal Brook- l11 97  l09 111 100  111  82  91 91  82 -. 10 

Eyre Highway 

511A Pt. Augumta-Kid. 155 
5118 Kimba-Ccduna 

74 
313 

135 
26 

139 
312 

90 155 
313  100 

66  129 130 84 '- 6 
313 

511C Ccduna-Boomerang R.H. 153 
27  312 

23  152 
313 

153* 
100 

511D Boomerang R.H.- 343 30 338  343 
100  153  152  153  100 
100 330 330 330 100 

21 
16 

21 72  29 11 15  15 52 
21 13 159 2  1  2 1 - 12 

- ?,Q 
Brook 

Pt. Augusta 

N State  Border 
.l 
W 

602A State Border-Norseman 724 31 723 7 24  100  724  169  723  724  100 

Coolgardie-Esperance Hishvay 

601E Norseman-Coolgerdie 166  31  27  70** 42 166  121 23 134  81 + 39 
Great Eastern Hishw 
6OlD Coolgardie-Southern 188  26  186  188 100 188 5 186  187  99 - 1  

601C Southern Crosa- 166  66  153  161  97  166  95  146  150  90 - 7  

6018 KeUerberrin-Northm 106  52  100  101 
601A NorthawPerth 70  45 68 70 

95  106 
100  70 

69  92 100 
48 61 68  99 - 1  

Cross 

Kellerberrin 
95 

TOTAL 2683 530 2340  2415  90%  2670  695  2261  2397  90% 

* Includes 45 Km deficient in surface type. 
** Includes 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  applies  to  this  segment  which  forms  part of the  lowest 
trafficked  section  on  the link. The  entire  segment is unsealed 
and  is  therefore  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  Springs: 
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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1 

N 
m 
N 

ADELAIDE-DARWIN LIW* 
Surface Type 

segment Length 
General Terrain Land Use NO. of structures 

Natural Formed Gravel "'I::;" ~~~~~~e Concrete Flat Undulating Hilly Mountainous T o m  Rural Bridge Culvert other 

Stuart Ei6hba~ 
512A Pt.  Augllsta- ' 179  23 5 72  75  25  100 4 4 7 3  

513A Pimba-Ut. Eba 258 58 40 2 84  16 
514A Kt. %estate 644 h0 40 

100 l8 5 
Pimba 

65  34 1 2 98 
" Border 

126 

803B Stete Bordef 295 6 94 61  39 100 9 3 2 8 1  

80% N i c e  Springa- 512 LOO 92 3 5  100 2 14  96 

8021 Te-nt Creek- 291 100 78 7 15 1 99 6  2 80 

Nice Springs 

Ternant Creek 

N-~tle 
waters 

waters- 
Ratherhe 

Adelaide 
River 

8 0 U  Newcastle 398  100  100 1 99 5 2 3 6 4  

8018 KBtherine- 227 100  15  39  46  100 6 5 8 4 7  

801A Adelaide River- 116  94 6 56  44 7 93  14 1 22 5 
Dawin 

TOTAL . 2920  20  13 -** 67 -*t 74  20 6 ' 1 99  46 31 497  25 

1 Section f r w  Pt.  Augllsta to Darwin - for Adelaide CO PC. Auguata section see Adelaide-Perth link. 
** Less than 1%. 



NATIONAL HIGHWAYS INVENTORY SUPPlARY 

(QUANTITATIVE) 

1977 
(percentages) 

ADELAIDE-DARWIN LINK* 

Annual Average  Daily Traffic Divided Road Undivided Road 

SealIGravel 
Width 

E 

Fornation  Width Seal or Gravel Width 

Length o o g o o  m 

I I I I I I R  3 I V  I I I I 1 1 n  

0 o A $ $ d R A  

I I I I I ~  
0 3 " 3 4 A  

= o o o o  
" g 2 A  

(Kilometres) 3 N 0 2 " U 3  
0 0  ! ! a ! q q  2 ' 4 { + !  

u e  3 m  n r - m o w n e  
3 " N  y ~ \ ~ l o h o e  3 m  

< ? - d o  
I N *  

. . . . .  
m h m o ~  

D N  . . _ .  
4 3  

"O" 

Segment 

.- Stuart Hidlal 
512A Pt. Augusta-Pimba 
513A Pimba-Kt. Eba 

N 5148 Kt. Eba-Statc Hordcr 

G? 
m 

803B State Border-Alicc 

803A Alice Sprirqm-Tennant 

8021L Tennanl: Creok-Nevcaatlr 

XOZA Newca5tJ.c Wntem- 

8Oll Kathcr I.nc-Mclal.dc Kivcr 
HOlA Adelaide River-l)nrvin 

Sprinp.8 

Creek 

waters 

KIltllCKiil#? 

179 

644 

295 

512 

291 

2sa 

398 

227 
116 

100 
100 

97 1 2 

100 

33 66 

100 

35 65 

100 
46 

15 62 
41 1 

2 55 15 
2 

2 3 1 9  7 9 

6 63 31 5 S8 31 

40 41 19 40 35 21 4 

32 24 40 4 49 7 40 4 

17 12 19 6 4 3  
66 
R 16 69 

1 33 4 63 . 33 
25 68 

TVfAL 2920 40 21 36 1 1 1 -** -** -** 4 25 23 20 8 
_.______ ~ 

19 14 10 19 5 

* Secdon irum I't. Auguata to Dnmln - for  Adelaide to Pt. Auguata section  see Adelaide-Perth link. 
** Lcsu than 1%. 



ADEL4UIE"RWLN LINK* 
1 Q7L 1977 ". . 

Segment Structurally Width Length of Total 
Length  Length  Overall  Percentage Length Length  Overall Percentage Percentage F:!:, Structurally  Width  Length  of  Total ~ ~ ~ ~ e &  

cxm) Deficient  Deficient  Deficient  Length 
(Km) (Kin) (Km) Deficient ( W  (pm) (Km) Deficient 

(Km) Deficient  Deficient  Deficient  Length 

Stuart EiKhdY 

5 1 u  Pt. Augusta-PMa 
5 1 U  Pimba-Mt. Eba 
514A Mt. &-State Barder 

8038 State Border-Mice 
springs 

80% Alice Springs-Tennant 
Creek 

802B Teamant  Creek- 
llePeastle 

IU 802A kwcaetle Waters- 
m 
p 801B Katherine-Adelaide 

Katherine 

River 
801A Adelaide  aiver- 

DaNin 

TOTAL 

179 
258 
644 

295 

512 

291 

398 

227 

116 

U 
258 
644 

164 

95 

106 

121 

172 

79 

177 
25 1 
644 

295 

497 

279 

383 

I80 

116 

177 
25@* 
644** 

295 

49 7 

280 

388 

201 

116 

99  179 
100  258 
100  644 

100  295 

97  512 

96  291 

97 348 

89  227 

100 116 

258 
U 

644 

18 

121 

I06 

L30 

142 

24 

l??  179 
251 
644 

258 
644 

201  201 

697  497 

279 280 

380  385 

151  15  1 

116  116 

loo 
1 0 0  + l  

+ l  
l00 

68 - 31 
97 

96 

96 - 1  

67 - .22 
100 

2920  1652  2822  2856 98%  2920  1456 2696  2711 93% - 5% 
* Section  from Pt. Augusta to Darwin - for Adelaide to Pt. Angusta  section  see  Adelaide-Perth link. 
** In addition,  entire  length  of  segment i8 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 safficient  width and 
satisfactory  structural  condition. 

Since 1974, fifty  kilometres of this  segment  have  been  improved. 
This  work  consisted of resealing  a  twenty-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 frorr, 89 per cent 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  kilonetres of the  segment  is 
divided,  only  four  kilometres  is of sufficient  width and  this 
particular  section  is  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  Xighway to 
link Perth with  Katherine. From Katherire  the  declared  national 
highway  for  the  Perth-Darwin  link fol1oc;s t5e  Stuart  Highway to 
Darwin. The national  highway  standards speci:y a divised  highway 
between Perth and Xuchea and a  single  carriageway  for the  remainder 
of the  link. The  minimum  width of seal re8q;1ir2d is 7.4 aetres 
per  carriageway  except  on  the  Great Nort3.ern Hiqiway betrieen the 
Derby  turn-off and  the Victoria Hiqh-ay- JunctiDr,  -&here snly 6.2 
metres  wide  seal  is  required. 
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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 year s . 

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.  Almost  all  the  segment (99 per  cent) 
is deficient  in  width.  Structural  deficiency has increased 
substantially. 

286 



No  significant  construction has been  carried out since 1974. 
Overall  deficiency  remains at 99 per  cent of  the  lepgth. 

(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 road is still 100 ?er 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  traffickeo  section on the link. 
Traffic  volumes  are  below 140 vpd over the  entire  length. All 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 de.ficient overall. 
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(h) Port. Hedland:  to  Broome : 
Only 13 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 sast flree  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. 

(l) Victoria  Highway  Junction to State  Bcrder: 
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  voluxes  below 330 apd with 58 per 
cent of  the  length  carrying  less  than 14C irp,E. Some 93 ;?er cent 
of  this  segment is deficient i;l widtk. Ir- adoition, tw.3 kilometres 
(less  than 1 per  cent)  is  deficien5 ir, structure only. 

Some  reconstruction  over  the  past  three  years has reduced by 
eighteen  kilometres  the  length of roadway dezicient  in  width. 
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NATIONAL  HIGH~JAYS INV'ENTOI<Y SUPPXRY 

(QUANTITATIVE) 

1977 - 
(percentages) 

PERTH-DARWIN LINK* -____ 
Annual Average  Daily  Traffic  Divided Road Undivided Road 

SealIGravel 
Width Formation Width Seal or Gravel  Width 

" 

Segment 

-l 0 5  I I I I I l r n  I I I I I ~  
O " " , "  0 -  * o o o o  

- . O - l ( N O  
- ( N U  

e e n e ~ ;  
Y I P - ~ O N  

O Y ' f " . ? ?  o A 2 : d . $ ^  . . . .  
" - ,. . "".--__"""I_ 

3 3  
m L D . D o c .  

Great Northern Highvay 

603A Perth-fichea 31 
604A Mlchea-Walebing 114 

.,. ." 

27 73 
97 3 

91 9 41 59 
97 3 85 11 4 

9 8 9  1 1 33 65 1 l 

6 93 1 93 1 S 
77 13 7 23 19- 1 

0 1 84 7 1 15 
2 86 12 19 I8 3 10 I 

l\) 6048 W~leb.Lng-Dalvall1nu E h04C Dalval.Linu-Mt. Hagnet 317  59 41 
85 73 27 

604D Kt. hgnet-kekstharra 196 100 
604E Keekatharra-Nrwm&o 415 'J9 1 10 
605A Nevmnn-Pt. Hedlmd 444 1 0 0  
60hA Pt. Hedland-Hronmo 54 7 96 4 
6068 Broome-1)crby T/O 145 IOU 
607A DerbyT/l)-Halls Creek 514  99 1 
6078 Halls Ck.-VlcturJ.:l H5~hvay 314 97 3 

59 41 8 6 4  l a 1  
1 

21 79 96 1 3 
51 49 33 37 
28 72 

1 

Junction 
40 5 25 1 

Victoria  Hignva2 

60YA Junction-'Statu Rorder 89 B 4 1  51 
8 0 5 ~  State Barder-'Pimher  Crc*ek 161 100 
805A Timber Creek-KathPrine 291 58 42 

48 52 4Q 52 
100 97 1 2  

16 63 21 88 4 1 7 - 
TOTAL  3663 83 11 5 -** I 

- 
~ _ _ I _ _ _  

2 1 27 66 4 -** 31 13 18 3 5 -** 

* Section  from  Perth to Katherine - for Katherine to Darwin  section  see Adelaide-Darwin link. 
** I.w5:4 than 1%. 



NATIONAL HIGHWAYS DEFICIENCY ANALYSIS 

(according  to  National  Highway  Design  Standards) 

PERTE-LIARUIN LINK* 

1974  1977 .. . 

Segment Total Length ' Length  Overall  'Percentage  Length  Length  @vera11  Percentage 
Length Structurally  Width  Length of Total 
(Km) Deficient  Deficient  Deficient  Length 

~~~~~h Structurally  Width  Length  of  Total ziE:e:y 
(Km) Deficient  Deficient  Deficient  Length 

(Km)  (Km) (Km) Deficient (Km) ( W  {Km) Deficient 

Great  Northern  Bighvay 
603A Perth-Elucea  31 2 31  31  100  31 €8 31  31 100 
604A  Muhen-Malebing 114 42 113  113 99 114  81  109  113 
604B  Walebing-Dalwallinu  85 26 84 

99 

604C Dalwallirm-Mt. Hagnet  317 
85 l00 a5 

29 3 14  314  99 
64 a6 

317 
85 

89  314 
100 

316 
6040 Mt. Magnet-Meekatharra  196 8 195 100 196  49  195  196 

99 
196 

604E  Heekatharra-Newmu  415 114 
100 

391  391 
6058 New-Pt. Eedland 444  444 

94 415 
444 444 

101  311 399  96 i 2  

606A Pt.  Hedland-Broome 547 
100  444  444 444 444 100 

547  547 
f 1  

606B B r m D e r b y  TIO 145 6 
547  100 

145  145  100 
89 

6076,  Derby  TIO-Ealla  Creek  535  79  451  465 
97 - 3  

607B  Halls  Creek-Victoria  314  5 
79 

306  312 99 314 
- 8  

5 229  299**  95 - 4  

1 

547  2 14 469 486 
145  140  140 

a7 514  312 407 114 

N EQhway Junc. 
U3 

Victoria  Einhway 
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 

805A  Timber  Creek- 291  137 290  290 99 291 143  272 274 94 - :5 Timber  Creek 

Katherine 

TOTAL ' 3684  1455  3561  3583  97%  3663  1318  3160  3438  94% - 3% 

* Section from Perth to Katherine - for Katherine  to  Darwin  see  Adelaide-Darwin  link. 
** Includes 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  national  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 rol;te li-king the Eass and 
Midland  Highways  at  Launceston  has bee?  ?e#zlare< 3s part  of  the 
national  highways systein. Inventory relatiz tr, this route has 
been  included  in  the  analysis a n ,  thus, tkis sc_g--r:,-nt 1-2s iccreased 
in length  by  some  five  kilometres. ::?is nswly .Zeziare.i !-liGkway is 
deficient  in  width  and  structure. (It is -i;ht r~nl;. ?art ~f the 



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. 

(c)  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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NATIONAL HIGIINAYS DEFICIENCY ANALYSIS 

(according to National Highway Design Standards) 

HOBART-BURNIE LINK 

1974 1977 

Segment Total Length Length Overall Percentage 
Length Structurally Width Length of Total 

Length Length Overall Percentage Percentage 

Structurally Width Length of Total 
~ ~ ~ ~ ~ e ~ y  (Km) Deficient Deficient Deficient Length (Km) Deficient Deficient Deficient Length 

(Km) (h) (Km) Deficient ( W  (Km) (Km) Deficient 

Midland Highway 

710A Hobart-Launcemton 173 6 76 76 44 173 0 44 44 25 
Bama Highway 

702A Launccaton-Latrobc 84 0 5 
7028 Latrobe-Burnie 62 0 52 52 

24 
0 

24 
59 

29 
59 

89 
62 

- 19 

95 I 

17 17 19 
84 

- l0 - l1 
TOTAL 319 6 159 159 50% 324 5 113 113 35% - 15% 



ANNEX 2 

PROJECTION OF ROAD  INVESTMENT  NEEDS  USING  THE  CAPITAL - 
OUTPUT RATIO  APPROACH 

INTRODUCTION 

m y  productive  process or activity  can be characterised by a 
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: 

. tr+vel, 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 time  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 
time : this  index is also  shown in Table A2.1. 

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 (2). 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: 

D(a) = - S - A  
S - xA when A is  greater  than 0 but  less than S 

and = 0 when  A is greater  than S 

(l) 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 
30 June 

Gross Capital  Estimated 
Investment(1) Index(2) 
($ million 

Investmeat 
1971-72 = 100 $m 1971-72 

Capital  Stocks 
$m 1971-72 Prices 

(current  prices) P ri ce s (X = 0.9) 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
19 32 
1933 
19 34 
19 35 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
19 49 
1950 
1951 
1952 
1953 
19 54 
19 55 

14 
17 
17 
20 
24 
27 
32 
33 
32 
30 
23 
19 
21 
23 
26 
28 
28 
30 
30 
40 
38 
23 
15 
17 
16 
24 
34 
38 
42 
49 
62 
83 
86 
92 
111 

24.8 
24.0 
22.9 
23.0 
23.0 
23.8 
23.8 
23.0 
24.0 
22.5 
22.2 
20.2 
18.9 
18.7 
18.8 
19.1 
19.6 
20.8 
21.3 
21.6 
22.4 
24.1 
26.3 
27.6 
25.4 
27.6 
28.7 
33.1 
36.1 
39.4 
44.4 
53.2 
60.1 
60.7 
62.9 

56 
71 
74 
87 

104 
113 
134 
138 
133 
133 
104 
94 
111 
123 
138 
147 
14 3 
144 
141 
185 
170 
95 
57 
62 
63 
87 

118 
115 
116 
124 
140 
156 
143 
152 
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  14  4 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 3  08  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 44  9  4 801 
1968  3 94 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 

(l)(a) -1921-1941 series  from M. Keating,  The  Australian  Workforce 1910-11 

(b) 1942-1948 series  estimated by BTE from  published  data  on  central 
to 1960-61, Australian  National  University, p. 231. 

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,’~ 
223) and  series  are  adjusted  accordinslv. 

(2) (a) 1921-1941 component of-the index from”: Keating,  op.cit.,  p. 231. 
(b) 1941-1964 component  of the  index  relates  to  the  N.S.W.  Department 

(c) 1964-1976 component of the index from R.H. Burke, A Road  Construction 
of  Main  Roads‘ Index of Cost Rises. 

Price Index, Bureau of Transport  Economics,  Forthcoming. 
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where D(a)  is per cent of asset surviving, A j.s age of asset in 
years, S is the service life of the asset and X is a parameter 
whose value must be determined. Values of X close to one 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 tllc 
U.S. study. A value of 0.7 is used to examine the sensitivity of 
capital stock estimates to changes in this parameter. 

The resultant capital stock estimates for roads for the years 
1956 throuqh 1976 are shown in Table A2.1. 

CAPITAL-OUTPUT MTIO 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 measures 

derived above with a relevant output measure. The output mcasure 
used for roads is vehicle-kilometres which is very  hiqhly corre- 

lated with the capital stock estimates obtained above. Estimatcs 
of this output measure are shown in Tablc A2.2 together with 
projections of this measure (l). The resultant capital output 
ratios are also shown in Table A2.2, together with projections 
using an exponential trend extrapolation. The resultant capital 
stock project 
in that Table 

PROJECTION OF 

ions for the per 

ROAD INVESTMENT 

iod 1376-77 to 1983-84 arc also given 

NEEDS 

Given future capital stock requirements as projocted above, the 
perpetual inventory method can be used to determine the investment 

~~~ 

(1) These projcctions were derived by the I3TLs: for tllis report. 
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TABLE A2.2 - CAPITAL OUTPUT RATIO FORECASTS 
Year Ended Output Capital Stock 
30 June (m'. veh. km) ($m, 1971-72 prices) Ratio 

Capital Output 

1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

1973 
1974 
1975 
1976 

28 572 
30 245 
32  128 
34 102 
36 841 
38 193 
40 769 
41 475 
46 268 
50 759 
54 303 

57 693 
61 715 
67 564 
73 294 
77 657 
a2 859 
86 095 
91 403 
95 100 
99  071 

2 742 
2 836 
2 939 
3 048 

3 193 
3 348 
3 516 
3 702 
3 923 

4 164 
4 455 
4 a01 
5 176 
5 550 
5 921 
6 281 
6 654 
7 035 
7 386 
7 763 
a 093 

.0960 

.093a 

. 0 915 

.0a94 

.0867 

.0a77 
-0862 
.0a93 
-0848 
.0a20 
.0820 
-0832 
.0839 
.C1821 
. oaoa 
.0a03 
.0a03 
.0817 
. oaoa 
-0816 
.0a17 

1977 110 438 a 614 .07a0 
1978 113 517 a 786 .0774 
1979 115 161 8 856 .0769 
1980 118 746 9 060 .0763 
1981  124 661 9 436 .0757 
1982 130 a97 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  REQUIFED 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 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

8 093 
7 887 
7 674 
7  446 
7 200 
6 937 
6 662 
6 372 

6 065 

- 
206 
213 
228 
246 
263 
275 
290 
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 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

8 093 
8 614 
8 786 
8  856 
9 060 
9 436 
9 830 

10 237 
10 604 

- 
521 
172 

70 
204 

376 
394 
407 
367 
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TAGLE 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 

L977 2 06 521 727 432 1093 1525 
1978 
1979 
1980 
1981 

1982 
1983 

213 172 385 
228 70 298 
246 204 450 
263 376 G39 

275 394 669 
290 407 697 

447 361 808 

478 147 G25 
516 428 944 
552 789 1341 
577 827 1404 
G08 854 l462 

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 
productive 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 

306 



la 

a 

f 9  
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a 6  
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Lor 1 
Fumtlon to Mrarurr Ratr of Capacity . 

W r  Sipnificmcr 
X a 0 Uniform Lorrrr h Praducttvr 

Capacity  Ovrrtimr 
X S I Ono time Lorr in Robctivo 

Capacity at End of Srrvicr Lifr. -- - Combination of Auvnptionr 
Adopted F a  Thlr Rrpart I I 

1976-77 
to 

1977-7~ we-m 
mm-a1 1 9 8 1  -82 1982-a3 1se3--84 

to 
1379-80 

to to 

FIVE YEAR PERIODS 

FIGURE A2.I 
SENSITIVITY OF  INVESTMENT  TO  CHANGE IN ASSET 

LIFE AND  RATE OF CAPACITY LOSS. 
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12 - S 8 20 Year. , X = 0.9 
---I S 25 Yoara , X 8 0.9 

S = 20 Yoarr , X = 0.7 
I I  - ...-... Sa25 Yoarr , X =  0.7 
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0 L 
8 
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x -0 Uniform  Lorror in Productive  Copacit 

X SJ I Ono  timo Lorr in Productivo  Capacit' 
ovor  time 

I' at End of Service Lit. "- Combination Qf Auumptianr Adopted 
For Thir Report 

> 

1976  1977  1978  1979 1980 1981 1982 1983 1984 

YEAR  ENDED 30 JUNE 

FIGURE A2 *2 
SENSITIVITY OF CAPITAL ROAD STOCKS  REQUIREMENTS TO 
CHANGE IN ASSET LIFE AND RATE OF CAPACITY LOSS 
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sensitivity  in  value of capital stocks require2 to  the  assunption 
of asset service life, an? ';Ls aspears 50 be greater than the 
sensitivity to the  value  of  the zaraneter X. 

The consequence of  this  sensitivity to changes in asset service 
life is shown up  to a much more drastic extent in the implications 
for investment requirements in Fisure A2.2. For the five year 
period 1978-79 to 1582-83, tie road investment program  needed 
would vary  from $3500~1 to $7100m (1576-77 prices) for different 
asset lives of thirty-eiqht an2 twenty years respectively. 

Service lives of road assets vary wiEely, 3ot- bv .' tvDe " of asset 
(i.e. road structures  such as jriages, zrossings, etc. ) and by 
location (climate, local materials available for construction), 
extent and  type of maintenance, and Ly csage. 

As it is difficult to arrive at a meaninqful average service life 
of such disparate assets  in disl;'ar3te conditions of use, the 
capital-output methoa 2oes suffer from quite serious empirical 
difficulties. This sensitivity i?-dicates a need to disaggregate 
the road capital stock. However, existing sources of data are 
not sufficiently comprehensive to pern.it this  to  be clone. Despite 
the difficulties associated with empirical aaplication of the 
capital-output  ratio approach, it 603s prw,r'iEe an  order of 
magnitude estimate of road ?e?&. 
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ANNEX 3 

ROAD FINANCE DATA TABLES 

CURRGNT 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 1977-70 

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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.............................................................................................................................. (S MILLION v CUitWENT VHICLS) 

‘ 1 S d  V I C   I L U  S A  . H  T A 5  N T  A C T  T O T I L  
S U M  

‘ T  0 T ............................................................................................................................. 

. . . . . . . 
C/G 1a5.5 
?/G 
L/G 

IhH. I 
417.0 

. . . . . . . 
C/G 
S/G 

1Yh.R 
4hZ.V 

L /G 504.h 
~n r 1167.3 

25.5 
q1.1 
JO.l 
V6.7 

45.2 
26.3 

104.7 
33.2 

21.1 

IlJ.4 
Jb.S 
‘49.8 

21.9 
54.8 

IZ2.H 
40.1 

IUSV.8 
b03.U 

2881.7 
1224.9 

48.0 
0.0 
4.5 
52.5 

51.6 

5.2 
0.0 

62-13 

69.1 
0.0 

15.0 
5.Y 

H2.V 
0.0 
C.8 

89.1 

35.1 
0.0 
0.0 

35.1 

41.0 
0.0 

41.0 
0.0 

47.1 
0.0 

47.1 
0.0 

%.E 
0.0 

54.2 
0.0 



T A b L E  51 .................... 
~ S T I M ~ T E I )  A C T U A L  R O U U  E X P ~ N D I T U H E  S Y  C & T E G O R Y . ~ Y  S T A T E  ....................................................................................................................... 

sUMwAT1UN  FOH  YEAHS 1974175 T U  3978179 

1 %  MILLION l976177 PRICES) .....*...................*....t........**.*.*.**.*****..~**...*...*.~**.**.*.*****.**....*~..***...**.~*.*.*******.*.*.*.*.**...*. 
: h.5.W. : V I C : Q L D i S.4.  I.4. i T A 5 : STATES I N.1. i A.C.T. i 4UST. : 

: TOTAL : : 
C A T ~ . I L ~ P V  

: 4LL : 

: 
: 

*t*..**.....*...t******.*.....*.*.***...***..*.****~****.***.***..~~.*.****..***.******.****.**.*.*.****...*..***~*.*..**.****** 

W 

m 
N 

""""""""" 

1 NATIONAL rlIGHYAVS 
CONSTI(UCT1ON 
MLIhTt"l4NCE 

2 NATIONAL  COMMEUCE RDS 

TOTAL  (AI 

(R) Wl4CS  OTHER TH4X NATIONAL ~""""_"""""""" 
I. c o N s T R l K T l ~N 

. RtIQAL LOCAL 

. HUHAL AUTEHIIL 

TOTAL 
_. 

URR4N 4btlERlAL 

TOTAL 
. URBAN  LUCAL 

. RIiUdL **I'E.(5 
UdRAN '41TEK5 
TOTAL 

TOTIL  CO~5THUClIUN 

2 MIINTENANCE 
RllRAL AHTEI1IAL 

TOTbL 

URBAN  AKTERIAL 

TOTAL 

. RURAL  LOCAL 

. UVHAN  LUCAL 

TOT4L  MAINTLNANCE 

lOTAL (RI 

( C B  P L A ~ N I N G  PN,I V E S M K H  """""_""""""" 
T C T A L (A. d 4,YU C )  
"""""""""""" 

241 .L 
33.8 

20.0 

295.0 

500.4 
349.9 

850.3 

384.2 

871.4 

6.d 

39.4 
32.b 

1761.1 

487.2 

267.b 
348.Y 
616.5 

417.3 
106.4 

583.7 

1200.2 

2961.3 

20.2 

327b.5 

122.3 
12.6 

31.6 

166.5 

277.2 
154.0 

431.2 

401.2 
402.6 
810.8 

1o.n 
2.5 

13.3 

1255.3 

221 -5 
104.0 

325.5 

61.0 
315.1 
376.1 

701.6 

1956.9 

15.7 

2139.1 

129.2 
36.9 

Y.8 

175.9 

: 

226.0 
310.5 
536.5 

140.3 
160.0 

.301.1 

5.9 

11.5 
5.6 

049. l 

177.5 
85.6 

263.1 

107.7 
29.7 

137.4 

400.5 

1249.6 

H.3 

1433.8 

1I1.W 
17.4 

6.9 

136.1 

4b.6 

IV7.9 
b1.3 

b0.0 

174.2 

.B 
7.5 
8.3 

290.4 

105.4 

32.0 

132.7 
00.7 

56.5 
18.9 

75.4 

2118.1 

U90.5 

7.5 

or2.1 

63.3 
15.8 

6.5 

65.6 

111.2 
159.5 
270. l 

126.6 

237.6 
110.8 

1.0 
6.0 
7.0 

515.3 

40.2 
13.3 

121.5 

10.1 
67.& 
77.9 

1YY.4 

714.1 

6.S 

dOb.0 

31.4 
3.4 

3.4 

4*.2 

36.5 

105.1 
6b.6 

34.7 
2-.7 
66.4 

1 .Y 

2.Y 
I .a 

174.4 

20.Y 
62.r 
83.6 

4.9 
22.7 
27.b 

Ill.? 

205.6 

E. 7 

33c.5 

: 

705.2 
119.9 

78.2 

903-3 

1375.5 
926.2 

2301.7 

1160.0 

246115 
1293.5 

18.9 
63.5 
82.4 

4845.6 

57e.3 
964.6 
1542.9 

2Y1.0 
987.1 
1a7e.1 

2821.0 

7666.6 

60.9 

: 

: 

29.9 4.1 
10.6 0.0 

0.0 0.0 

48.5 4.1 

6.1 
1.0 

7.1 

5.2 
30.1 
35.3 

0.0 
0.0 
0.0 

42.4 

24. I 
10.5 

34.6 

1-3 
4.6 
5.Y 

40.5 

n2.9 

0.0 

8630.8 131.4 

..? 
e 6  
.e 

73.3 

132.9 
59.6 

0.0 
0.0 
0.0 

133.7 

I .2 
.4 

1.6 

5.3 

11.6 
6.3 

13.2 

I46.Y 

0.0 

151.0 

: 1 

73'3.2 
138.5 

78.2 

955.9 

1382.2 
927.4 

2309.6 

1246.5 
1383.2 
2629.7 

63.5 
1d.9 

82.4 

5021.7 

509.2 
989.9 
157Y.I 

297.6 

1295.6 
998.0 

2~174.7 

7896.4 

60.9 

8913.2 

l 



l 

.............................................................................................................................. 
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I.hL 
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1-12 

5'15 
CSSC 
1'91 
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5.29 

C'ZC 
I'OC 

2'COl 
0'19 
2-23 

I 

*'L2 

0.0 
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"""""""""""" 

13 om n *VI 1 v I n 1 

r- 
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T A t l L E  54 .................... 
f S T I Y 4 T E I l   A C T U A L  R O A D  E a P E N O I T U R E  M Y  C A l E G O H 1 * 8 Y  S T A T E  I976/17 ................................................................................................................................... 

1 %  Ml\LION * 1976/77  PRICES) 
................................................................................................................................ 

W 

W 
h, 

I 1 l I I l I I I I l 
I I l I I I l l I I ................................................................................................................................ 
l l I 1 l I I I (AI  NATIONAL UOAUS 

""""""""" 

1 NATIONAL HIGHdAYS 

. UbIWTEN4NCE CONSTdUCTIUN 

2 NATIONAL C W U E U C E  R05 

TOTAL ( A )  

(d) HOADS OTHFH THAN NhTIONAL 
""""""""""""" 

l CONSTHUCTION 
RUUAL AHTEUIAL 

TQTCL 
. R U R A L  LucaL 

UHBAN  LOCAL 
TOTbL 

. UYHAN  AUTEUIAI 

~ . R ~ P L  HIIEHS 
URBAN MITEUS 
TnTbL 

TOTAL  COnSrHUCTION 

Z MAINTENANCE - RIIHAL AUTEIIIAL . RlJHAL LOCAL 
TOT.4L 

. URRLN 4SlEHIAL . URBAN LOCAL 
TrITbL 

T O T A L  HAI1UILNANCE 

rnTPL ( R I  

(Cl PLAhNlNG AN!I RESEAHCH 

49.2 
2.6 

7,b 

59.4 

l 

IOl.8 
58.1 

159.9 

62.3 
91.0 
153.3 

6.8 
L .S 

H .l 

321.5 

62.6 

136.5 
73.v 

31.5 
79.5 

111.0 

847.5 

5bV.0 

4.4 

632.8 

l 

24.5 
1.9 

5.6 

33.0 

31.4 
57.2 
90.6 

18.4 
87.3 
160.7 

7.3 
.3 

2.6 

253.9 

IP.7 
91.0 
60.7 

12.3 
61.8 
la. 1 

1x.n 
380.7 

1.1 

4.24.6 

l 

27.0 
7.8 

2.9 

31.7 

I 

50.3 
63.5 
113.8 

24.4 

s7.3 
32.9 

1.3 

2.6 
1.3 

173.7 

35.3 
17.5 

52.8 

21.1 
b.2 

27.9 

80.7 

254.4 

1.3 

293.4 

27.9  10.5 0.8 147.9 
3.5 2.0 -5 19.3 

1.6 1.3 .8 19.8 

33.0 13.n 10.1 187.0 

10.0 11.2 4.u 

27.2 25.0 14.9 
17.2 13.8 10.9 

4.0 l.n 1.0 
10.6 13.Y 3.9 
14.6 15.7 6.9 

41.8 40.7 1Y.8 

Vd.0 14Y.O 5Y.5 

1.5 1.3 .5 

125-0 

317.1 
192.1 

56 .H 

248.2 
191.4 

565.3 

1519.s 

12.1 

I I 

1.3 
.2 0.0 182.0 

1.5 
.S 287.8 
-5 66V.8 

7.3 19.1 281.2 
7.9 223.1 

8.1 27.0 504.3 

0.0 0.0 3.8 
0.0 
0.0 0.0 17.2 

0.0  13.4 

0.6 LT-5 991.3 

2.2 0.0 
5.0 .4 
7.2 -4 

.3 1.2 

1.2 2.2 
.Y 1.0 

8.4 2.6 

18.0 30.1 

0.0 0.0 

127.2 
197.5 
324.7 

513.3 
IY3.3 
251.6 

576.3 

1567.6 

12.1 

................................................................................................................................. 

l 



l5 MILLION 9 1976/77 PRICES) ................................................................................................................................ 
C 4 T E l . U H Y  : "5.w. : v I c : Q L 0 : S.A. : *.A. : T A S : STITES : N.T. I AsC-T. 4UST. : 

................................................................................................................................ 
: ALL : : TOTAL : 

: : : : I 
: i t l 

(AI NATIONIL HUACIS 
""""""""" 

1 NbTIONbL rllGHdbVS . CON5TWClION . MAIhTENANCE 
L NATIONAL  C1)MMEWE  WOS 

TOTbL la) 
161 HOAOS OTHFQ THAN  NATIONAL 

L CONSTPUCTIUY . RURAL AHTERlAL . RllYlL LOCAL 
W TOTAL 
W 
0 . UPRAN PllTERIAL . UPH4N LOC4L 

TOTAL 

. WURPL r(lTER5 . UPHAN alTEU5 
TOTIL 

TOTAL  COli5lWCTION 

C MAINTFNANCt 

i WURIL LOCAL 
. QUR4L AeTFKIAL 

TOTAL 

. IJWiJLN AHTEHIPL . IIURAN LOCAL 
TnTPL 

TOTAL HAINTEN4NCE 

TlTIL IRI 

ICI ?I.AhNIYCI IYLl QESEAUCH "_""""""""""" 
"""""""""""" 

T c: T a L (e. P m u  c )  

S*.* 
7.7 

5.9 

68.0 

103.8 
80.2 

184.0 

69.4 

167.2 
97.8 

6.8 
I .4 

8.2 

359.4 

,. 
54.3 

126.8 
72.S 

39.7 

124.1 
85.1 

251.6 

611.0 

3.n 

~ ~ 2 . 8  

24.3 
2.6 

4.0 

30.9 

: 

54.3 
31.4 

89.7 

81.7 

160.8 

.6 
2.7 
3.3 

257.8 

43.1 

47.6 
20.0 

63.6 

67.0 
17.4 

7h.4 

1rn.o 

3~7.8 

7.7 

431 -4 

: 

28.1 
8.1 

2.5 

38.7 

44.5 

106.4 
61.9 

29.3 
32.7 
62.0 

1.1 
1.1 
2.2 

170.6 

35.3 
16. l 

51.4 

5.7 
20.9 
26.6 

78.0 

248.6 

1.3 

2HM.6 

11.1 22.4 

23.M 50.1 

13.2 22" 
20.5 23.Y 
33.7  46.7 

.P 
1.6 1.3 

.2 

1.8 1.5 

59.3 98.9 

12.7  2n.3 

10.1 9.9 

26.4 26.3 
16.3 16.4 

11.3 13.b 
4.0 2.3 

15.3 1S.Y 

1.5 1.1 

13.3 
Y.0 

22.3 

7.4 

13.4 
6.0 

.4 

.z 
-6 

3e.3 

12.9 
4.5 

17.4 

LI.6 
1.0 

5.6 

2 '.O 

59.1 

.7 

60.6 

148.1 
27.2 

16.4 

191.7 

198.6 
P78.3 
476.9 

223.8 
264 0 
487.8 

3.9 
13.7 
11.6 

982.3 

114.9 

311.9 
197.0 

66.1 
198.5 
264.6 

576.5 

1558.8 

11.1 

1761.6 

: 

7.2 
3.1 

0.0 

10.3 

1.3 
.3 

1.6 

.e 
6.7 
1.5 

0.0 
0.0 
0.0 

9.1 

4.1 
1.8 

5.9 

.3 

.Y 
1.2 

7.1 

16.2 

0.0 

26.5 

0.0 
-6 

0.0 

-6 

0.0 
0.0 
0.0 

22.7 

34.7 
12.0 

0.0 
0.0 
0.0 

34.7 

0.0 
0.0 
0.0 

1.1 

2.5 
1 .4 

2.5 

37 -2 

0.0 

37.1 

I 

155.9 
30.3 

16.4 

202.6 

279.6 
198.9 

478.5 

267.3 
202.7 
530.0 

13.7 
3.9 

17.6 

1026.1 

201.1 
llb.7 

317.R 

67.5 
200.8 
26M.3 

586.1 

1612.2 

............................................................................................................................... 

l 



T A ~ I L E  56 .................... 
E S T I M A T E U  A C T U A L  H O A O  E X P E N D I T U H E  e r  C A T E G O U Y ~ B V  S T A T E  1 9 7 ~ 7 9  ................................................................................................................................... 

(S MICLION t 1976/71 PRICES) 

................................................................................................................................ 
f t 1 f f l 

C A T E G O H I  f k.S.11. f v 1 C : U L 0 : 5.1. : *.A. I T b S : STATES f N.T. f A.C.T. f AUST, l 
I ALL f l TOTAL I 

f f 
f f l f l I I I I ................................................................................................................................ 

14) NATIONAL' HOAIIS I I 

24.3 
2.8 

5.6 

32.7 

f 

50.2 
31.2 

90.4 

H3.H 
H2.3 

l0h.l 

?.7 
.6 

3.5 

259.8 

20.2 
44.4 
h4.b 

64.7 
13.6 

7R.3 

l4Z.V 

407.7 

?.R 

434.2 

I l f I l l 
""""""""" 

1 NATIONAL t4lGHYAYS . CONSTUIJCTION 
*AIhTEN&NCE 

56.8 
7.5 

3.7 

68.0 

I 

86.1 

189.6 
102.9 

100.2 
71.9 

172.1 

1.2 
6.Y 
8.1 

369.H 

55.b 

I2V.O 
73.4 

43.0 

130.5 
H7.5 

259.5 

dZY.3 

4.0 

101.3 

28.3 1'3.6 
8.5 4.0 

2.9 1.5 

39.7 25.1 

15.1 
3.0 

1.5 

20.5 

163.7 
30.5 

16.0 

210.2 

2 NATIONLL CllrlMERCE UOS 

TDTLL (AI 

IHI HllALlS OTHER THAN  NATIONAL 
""""""""""""" 

l CONSTUUCTION 
RURAL  AUTEHIAL 
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ANNEX 4 

INPUT-OUTPUT  TABLES 

Table A4.1 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 



A4.1 - DIRECT &'El INDIRECT  INDUSTRY  REQUIREHENTS FOR EACF. $100 OF 
EXPENDITURE  BY  THE ROAD CONSTRUCTICY I!;D'JST!F 

INDUSTRY Direct Direct and Indirect 

1 

3 
2 

4 
5 
6 

6 
7 

l0 
9 

11 

13 
12 

L4 
15 
16 
17 
18 

20 
19 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

37 
36 

38 
39 
40 
41 
42 
43 
44 
45 

46 

AGRICULTURE 
FORESTRY  LOGGING 

OTHER  METALLIC  MINERALS 
IRON 

COAL 

QUARRY MATERIALS 
CRUDE OIL 

NON  METALLIC  MINERALS  NES 
SERVICES TO MINING 
FOOD  PRODUCTS 
ALCOHOLIC  BEVERAGES 
TOBACCO  PRODUCTS 
TEXTILE  PRODUCTS 
TIHBER AND PAPER  PRODUCTS 
CHFXICALS 
PETROLEUM  PRODUCTS  (AUST. OIL) 
PETROLEUM  PRODUCTS (PIP. OIL) 
GLASS AND CLAY  PRODUCTS 

READYMIXED  CONCRETE 
CEEENT 

CONCRETE  PRODUCTS 
NON--METALLIC  MINERAL  PRODUCT 
NETAL  PRODUCTS 
MOTOR  VEIIICLES AND PARTS 
SHIP AND BDAT  BUILDING 
LOCOMOTIVES  ROLLING  STOCK 
AIRCRAFT  BUILDING 
SCIENTIFIC,  ELECTRONIC  EQUIPMEN 
HOUSEHOLD  APPLIANCES 
ELECTRICAL  PIACHINERY 
AGRICULTURAL  MACHINERY 
CONSTRUCTION  EQUIPMEWI 
OTHER  MACHINERY 
RUBBER  PRODUCTS 
OTIIER  MANUFACTURER  PRODUCTS 

GAS 
ELECTRICITY 

WATER  SENERAGE AND DRAINAGE 
RESIDENTIAL  BUILDING 
ROAD  CONSTRUCTION 

OTHER  CONSTRUCTION 
RAIL  CONSTRUCTION 

MOTOR  VEHICLE  REPAIRS 
WHOLESALE AND RETAIL  TRADE 

OTHER  REPAIRS 
ROAD TRANSPORT 

47 RAILWAY AND OTBER  TRANSPORT 
48 WATER  TRANSPORT 
49 AIR  TRANSPORT 
50 COMMUNICATION 
51 BUSINESS  SERVICES 

53 PUBLIC  ADMINISTRATION 
52 OWNERSHIP  OF  DWELLINGS 

54 DEFENCE 
55 HEALTH 
56 EDUCATIW LIBRARIES,  ETC. 
57 UELFARE  SERVICES 
58 OTHER  SERVICES 

0.93 
1.58 

5.04 
2.47 

0.19 
1.68 

- 

3.26 
0.02 
2.79 
0.07 

- 
T 

0.02 

0.37 
0.37 

0.19 

0.02 
0.37 

0.16 

- 

- 
- - 

0.33 
4.30 

0.20 
9.72 
0.18 - 
- 
0.33 

- 

4.09 

341 

0.17 
0.45 

0.41 
0.11 

0.32 

1.63 
11.52 
0.26 
0.10 
0.21 

0.03 

0.64 
0.02 

2.88 
3.14 

6.49 
4.55 
0.12 
0.99 
1.72 

3.29 
0.11 
5.19 
1.06 
0.15 

0.15 
0.04 
0.23 
0.04 
0.49 

0.02 
0.48 
0.71 
0.82 
0.60 

1.40 

0.38 
0.06 

0.17 
0.69 
6.82 

0.50 
0.89 

10.74 
0.99 
0.66 
0.30 
0.86 

4.25' 

0.04 

0.02 

0.01 
0.12 
8.66 

- 
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0.000 
2.527 
o.uon 
o.noo 
o.0ou 
n.000 

Y0.41ti 
0.I)OU 
0.000 
0.000 

0.000 
0.000 
7.677 

13.050 
41.607 

n.noo 

20.420 
o.on(r 
l .S35 

13.819 
Z h  .92O 
0.154 

23.030 
il.hl4 
0 .000 
0.000 

0.000 
o.oon 

0.000 
1.269 
0.000 
0.000 
0.000 
0.000 

50.856 
O.OiJ0 
0.000 
o.tino 
G. 000 
0.000 
0.000 
0.245 
0.6HB 
4.474 
6.41)0 
0.000 

9 ,599 
1.407 

13.221 
0.112 
0.4R2 
0 . 0 4 3 
0.000 
0.00u 
0.000 
o.lio0 

l .382 
3.722 
0.921 

2.626 
3.399 

95.143 
13.483 

2.160 
0.H35 
1.740 
0.253 
0.156 

23.823 
5.276 

25.941 
53.631 
37.619 
0.983 
8.181 
14.198 
27.211 
0.921 

42.838 
(1.716 
1.210 
l .22J 

1.917 
0.358 

0.033 

0.153 
l .869 

0.447 

53.519 

1.772 

0.085 
0.085 
0.191 
0.760 

5.767 
11.790 
0.225 
7.498 
9.841 
13.363 
0.671 
0.E96 
0.609 
0.495 
0.651 
0.130 
0.212 

0.358 

5.078 

3.389 

0.040 

1.368 



.. 
2

'
 



l CI.:!bi 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""."" 

0.000 
2.934 
0.000 
0.000 
(1.000 
0.000 

104.967 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

48.306 
15.151 

23.708 
1) . 0 0 0 
1 J 0 3  

16.079 
31.255 
0.17R 

26.738 
0.713 
n .oou 
11.000 
o.tlo0 
0.000 

8.913 

0.000 

0.000 
1.419 

0.oou 
0.000 
0.000 

54.210 

0.000 
0.000 

0 .OOO 
0.000 
0.000 
0.000 
0.276 
0.767 
4.952 
1.037 
0.000 

11.201 
1.628 

15.161 
0.128 
0.539 

0.000 
O.04R 

0.000 
0.000 
0.0'10 

1.605 
4.322 

3.946 
1.070 

3.049 

110.463 
15.654 

2.508 
0.969 

0.294 
2.020 

0.181 

27.659 
6.126 

30.118 
62.267 
43.677 

9.498 
1.142 

16.484 
31.592 
1.069 

49.136 
10.120 
1 .405 
1.419 
0.415 
2.226 

0.038 
2.090 
0.175 
0.406 
0.508 
5.623 

57.111 
3.045 

0.046 
l .970 

0.095 
0.096 
0.214 

l .525 
6.304 
12.964 
0.254 
8.674 

15.325 
0.769 
1.002 
0.679 
0.550 
0.141 
0.142 
0.303 

0.855 

I 1.483 



r
 



hUAL C U I W B ~ C I I C I I ( ~ ~  INljUSIkY fikOUIFEKENTS : EYALUATIGh! PROJECTIONS (RISIHG PRCI'ILEI FOP 1982-83 
(hational Accounting Definitions : Smillior: 1968-69 Prices) 

F IhAL 
C E P A A U  

TUTAL - 
GUTPL-l REQUIREPFWTS OF INDUSTRY A N D  INDIRECT OF INOUSTFY 

DIRECT PERCENTAGE  DIRECT  PERCENTlGE 

5lt $m .I . $m OUTPUT  REQUIREMENTS  OUTPUT * $m z 

2 FCFESIFY 1,UCGING 
l 4GFICbLTUHE 

3 I F C h  

5 CCPL 
4 G'IHEli VtIALLIC MINERALS 

6 CTLCF L J L  
7 C L P R F Y  aAlEFIALS 
8 NCh  tElkLL1C PINEPALS NE.5 
9 SEFVICEB 'iC PINING 
10 FCCE: FEGCUCIS 
1 1  PLCChCLlC kCUEGAGES 

Ip 12 TCEPCCC PHtiCtiCTS 
CO 13 1ELPII.F tHCCLC'IS 

14 IIPHEF AlrC FPPEA PRODUC1.S 
15 C$FPICPl.S 
16 FEIPULELIV PPCDliC'IS (AIJS1. CILI 
17 F E l P G L k U N  FFCEIIC7S (IMF. G1LI . 
l a  a s s s  p c u  C L P Y  P ~ O C I J C T S  
19 iFrclvl 
20 FFACY IJIXED CONCRETE 
21 CCLCPE'IE  YfiCCUClS 
22 NCh-YElALLIC NIlrERAL PWCCtiCT 
23 HlhEPAL PFOCLCP 
24 FClliF UEHICLES A L D  PARlS 
25 SElF Phi: UCPl BUlLLjltrG 
26 LCCflYClIVES  FOLLING  SlUCK 
21 AlFCkAFJ dVILDIN'G 
28 SCIkb71YIC  ,ELECTRONIC ECUIPMENT 

1933.00 

523.CO 
40.00 

6E4.00 
372.c0 

c.0u 
3.CO 
c.00 

3059.00 
15.00 

186.00 
1713.GU 

5CE.CO 
7c7.00 

35E.00 
c.00 

52.60 
c.00 
0.c0 

1l.CO 
1.co 

19Cl.CO 
1075.00 

66.00 

26.00 
31.00 

335.00 

302.00 

4398.19 
213.81 

1003.03 
632.66 

2H9.C2 
622.5P 

212.7(! 
67.03 
51.45 

4377.05 
331.69 
204..64 

2936.95 
3325.71 
2043.63 
1010.99 
352.13 
462.83 
112.14 
146..12 
212.89 
142.95 

5084.33 
1544.10 
266.41 
192.84 

751.64 
301.83 

0.000 
3.408 
0.000 
0.000 
0 .ooo 
0.000 

121.933 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
10.353 

56.114 
17.600 

27.539 
0.000 
2.071 

36.306 
0.207 

31.059 

0.000 
0.000 
0.000 
o.uo0 

16.678 

0.628 

0.000 
l .594 
0.000 
0.000 
0.000 
0.000 

57.306 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.311 
0.061 
5.550 
7.821 
0.000 

12.757 
17.054 
0.145 
0.611 

0.000 
0.054 

0.000 
0.000 
0.000 

I ,847 

5.020 
1 .a64 

1.243 

3.542 

126.317 
18.164 

2.913 

2.347 
1.126 

0.341 
0.211 

32.130 
7.116 

34.986 
72.331 
50.736 
l .3,26 

11.033 

36.698 
19.149 

1.242 
57.774 
11.755 
1.632 

0.483 
l .649 

4.584 

2.585 

0.042 
2.348 
0.196 
0.457 
0.569 
6.292 

60.306 
4.346 
2.189 
0.054 
0.103 
0.103 
0.242 
0.966 

7.154 
1.712 

0.287 
14.408 

13.078 
9.839 

17.238 
0.669 

0.761 
1.136 

0.613 

0.160 
0.344 

0.855 

I 



F l h A L  
c c b A ?. L: O L T Y G 1  H E Q U I R E H t W ~ S  OF IN[IUSlPY A N D  IROIWtCT UF INCUS'IKY 

10"i(lL DIRECT  PERCENTAGE  DIRFCT PEPCENTlGE 

S K  $ m  ST OUTPUT REQUIPEHENTS OUTPUT * S m  * 

552.03 
752.H4 

333.13 
1028.48 
315.19 

I 222 .a5 
1409.66 

037.64 
192.4D 

2271.0C 
1lll.llC 

2019.81 
2'11.74 

7198.42 
949.01 

1437.04 
321.31 

1129.44 
1i174.25 
Y2b.23 

ibh4.79 
5195.11 
4151.00 
2227.14 

21113.62 
1248.00 . 

2530.73 

7020.67 
495.u7 

I 83.56 

0.000 
0.207 

4.141 
0.000 

4.141 

2.01 l 
4.141 

2.071 
0 .000 
0.000 
0.000 

47.956 
o.noo 
3.721 

108.294 
2.216 

2.071 
0.000 
0.000 
r).O00 
3.669 
0.000 
0.000 
0.000 

0 .000 
0.000 

4s .554 
0.000 

0.000 

n -207 

0.000 

0.000 
O.02H 

1.243 
0.4U3 
0.000 
O.lb9 
0.294 
0,108 
0.325 
o.nou 
0.000 
0.000 
0.000 
0.6h6 

0.709 
0.393 

5.591 
0.lR3 
0.000 
0.000 
U .ouo 
0.071 
0.000 
0.000 
o.ou0 
0.000 

0.000 
o.on0 

0.SYH 

0.453 
5.437 

5.350 
0.213 

7 .864 

6.625 

4.268 
0.611 

1114.000 
0.000 

1.920 

75,984 
7.655 

9.940 

119.614 
5.531 

11.078 
7.353 
3.3U6 
9.536 

47.346 
0.000 
0.471 
0.000 

0.122 
0.210 

96.509 
1.342 

9.108 

15.538 

0.082 
0.722 
0.116 

0.765 
1.606 

2.890 
0.542 
1.102 
0.318 
0.669 

100.000 
0.000 

0.706 
0.292 
1.056 

6.175 
1.721 

0.981 
0.685 
0.357 
0.573 

0.021 
0.000 

0.000 
0.011 
0.005 
0.271 
l .266 

1 .a17 

0.911 



W 
VI 
0 

INOUSTRY FINAL 
DEPAND 

TOTAL 
OUTPtIT REQUIREMENTS OF INDUSTRY APJD INDlRtCT OF I''4DlJSTP.Y 

LIRECT  PERCENTAGE  OIRECT PERCE?ITAGE 

S M  SP S N  OUTPUT REOUIREMEIdTS OUTPUT 
% 5 M % 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 1  
10 

12 
1 3  
14 
15 
16 
17 

20 
19 

21 
22 
23 
24 
2s 
26 
27 
28 

l a  

AGRICULTURE 
FORESTRY  LOGGING 

OTHER METALLIC  MINERALS 
I R D N  

COAL 
CRDI)E  flIL 
QUARRY MATERTL1,S 
NON METALLIC MINERALS NES 
SERVICES TO MINING 
PO00 PRODUCTS 
ALCOHOLIC  BEVERLGES 
TOSACCO  PRODOCTS 
TEXTILE  PHOUUCTS 
TIMPtR AND PAPER PRODUCTS 
CHEMICALS 
PETROLEUM PRODIJCTS (hIJST. OIL) 
PFTRljLEUM  PRflDIICTS (IMP. OIL) 
GLASS AND CLA1 PRODUCTS 
CEMENT 
READY MIXED CONCRETE 
CONCRETE  PRODUCTS 
NON-METALLIC MINERAL PRODUCT 
MINERAL  PRODUCT 
MCTOR VEHICLES AND PARTS 
SHIP AND BOAT BIIILDINC 
LOCOMOTIVES ROLLING STOCK 
AIRCRAFT  BUILDING 
SCIENTIFIC  ,ELECTRONIC  EQUIPMENT 

1506.00 

491.00 
32.00 

56?.00 
343.00 

0.ou 
3.00 
0.00 
12.00 

3707.00 
261 .OO 
163.00 

1562.00 
647.00 
441.00 
309.00 

45.00 
0.00 

0.00 
0.00 
l .oo 
10.00 

1661.00 
963.00 
77.00 
33.00 

310.00 
25.00 

4016.71 

589.21 
190.52 

919.24 
56R. 09 
252.82 
161.56 
61.17 
44.09 

4387.69 
288.17 

2672.53 
170.11 

3035.38 
1825.34 
884.62 
301.66 
421.77 
104.26 
131.37 
193.29 

4551.40 
132.38 

1375.71 
236.18 
119.44 
261.97 
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 

11.233 
6.608 

35.014 
11.517 
0.000 
1.322 

11.921 
23.172 

.l32 
19.823 

.S29 
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 

0.000 
0.000 
.218 

4.049 
,615 

5.827 
0.000 
1.268 

11.988 
8.678 

.436 

.l00 

.038 
0.000 
0.000 
0.000 
0.000 

1.190 
3.204 

2.926 
.793 

11.b06 
2.261 

81.897 
1.859 

1.498 
.719 

.218 

4.542 
,134 

20.506 
22.329 
46.164 
32.382 

7.042 
.E46 

23.422 
12.221 

.7Y 3 

7.503 
1.042 
1.052 

1.650 
.308 

3b.874 

.030 
1.682 
.135 
.310 
,393 

5O.bYi 
4.59 l 

3.040 
1.601 

.0?h 

.034 

.07 S 

.110 

.67b 
1.223 
5.219 

10.735 

6.754 
8.896 

12.117 
.5Y9 
.610 
-545 
.44 i 
.586 
.115 
.243 

.2a1 

1 
. i  



.FIlrAL 
UEMAND 

TOTAL 
OIJTPUT REQUIREMENTS OF INDUSTRY AND INDIRECT OF 1NDLI~~'TP.Y 

DIRECT  PERCENTAGE DIRECT P L R C ~ . V T A G E  

$4 SM S M  OUTPUT  REQUIREMENTS OIJ'IIPIJT 
% $ M  YI 

2 9  
30 
31 
32 
33 
3 4 
3 5  
3 h 
17 
3H 
39 

lJ Q 0 
P 41 

4 '2 
43 

45 
4 4 

4 h  
4 'I 
4H 
49 
50 
S1 

!i 3 
5 %  

5 4 
55 
S h  
S7 
50 

II[IIIS6HOLD APPLTANCES 
ELECTRICAL MACHINERY 

CONSTRUCTION EOllIPMENT 
AGHICIII~TUHAI~ MACHINERY 

OTHKH MACHINERY 

(JTKER HANIIFACTIJRBR PRODUCTS 

GAS 
F:I~GC'I'HICI'I'Y 

HESIDENTIAL HIJTI,OING 
WATCH SEWERAGE AND DRAINAGE 

I111AIl CONS'THIlCTInN 
RAII~ CONSTRUCTInN 
(I'l'HEI1 CONSTHIICTII)N 
WIiCII,F:SALE ANI) RETAIL, TRADE; 
MIlTllR  VEHlCI,F: REPAIRS 

RIII~RER PRUIIIICTS 

n w w  REPAIRS 
RLIAU 'THANSPORT 

WATER TRANSPORT 
WAIf~WAY AND OTHEW TWANSPOWT 

AIR TRANSPORT 
COHMIJNICAl'I(JN 
BUSIIIESS SERVICES 
OWNERSHIP OF DWF,t,LINGS 
PlJbLIC ADMlNISTRATION 
DEFENCE 
HEALTH 
EDUCATION LIBRARIES, ETC. 

OTHER SERVICES 
WELFAWE SERVICES 

333.00 
209.00 

228.00 
123.00 

619.00 

555.00 
46.00 

520.00 
134.00 
120.00 

2033.00 
711.00 
70.00 

1521 .oo 
4540.00 
593.00 
132.00 

514.00 
684.00 
554.00 
775.00 

1325.00 
3605.00 

1086.00 
1903.00 

21hY.00 
2198.00 

2476.00 
311 .OO 

1029.00 

499.66 
695.45 
167.30 
303.20 
929.76 
281.04 

1104.67 
1248.54 
167.85 
560.14 

2033.00 
711.00 

2733.90 
247.09 

6651.21 

1727.28 
294.47 

1021.83 
966.23 
831.08 

1460.28 
4700.17 
3605.00 
1936.78 
1086.00 
2194.11 
2206.83 

6920.75 
442.13 

025.43 

0.000 
,132 

0.000 
2.643 
2.643 
0.000 
1.322 
2.643 
.l32 

0.000 
1.322 

0.000 
0.000 
0.000 

30.607 
2.319 

h9.118 
1.454 

0.000 
1.322 

0.000 
0.'000 

0.000 
2.342 

0.000 
0.000 
0.000 
0.000 

29.074 
0.000 

0.000 
,019 

0.000 
,872 

0.000 
.284 

.l20 
,212 
.019 
.236 

0.000 
0.000 
o.ou0 
0.000 
.4hO 

.494 

.28B 

4.002 

0.000 
,129 

0.000 
0.000 

0.000 
.os0 

0.000 
0.000 
0.000 
0. U00 
0,000 
.420 

,289 
3.470 
.l36 

3.414 
5.019 
5.813 
4.228 
9.917 
.390 

0.uoo 
2.724 

711.000 

4.886 
1.225 

48.4Yh 
h.344 

76.343 
3.530 

4.693 
7.070 

2.110 
b. OB6 

30.218 
0.000 
,301 

0.000 

.07R 

.l72 

61.596 
.857 

.058 

.‘199 

.OR 1 
1.126 
.540 

2.0hH 

.794 

.233 

0.000 
.486 

100.000 
,496 
.179 
. 7 m  

1.149 
. l rill 

4.420 
-61% 
.4H 6 
-254 

.h43 

.415 

0 . 0 0 0 
0 . 0 I) 0 ,016 

.U0H 

.001 

. I94 . H [l 11 

.3n3 



FItiAL 
DEMAND 

TrlTAL 
OLITPUT REQUIREMENTS OF INOUSTHY AND ILOIRECT CIF INOilSTKY 

DIRLCT  PERCENTAGE  DIHECT  PEHCEI~IAGZ 

$ M  SM S M  OUTPUT REQUIREMENTS UilTPUT 
0 SH % 

2 FORESTHY  LOGGING 
1 AGRICIILTIINE 

5 CtlUL 
4 OTHEH NETALLIC MINERALIS 

h CHlll)E OIL 
l OUAHRY MATF:liTAI,S 
8 NON METALLIC MINERALS PIES 
9 SERVICES TO MINING 

1 1  ALCOHOLIC BEVERAGES 
10 FOOD  PRODUCTS 

3 Ino1.1 

W 12 T:.lRACCU  PRIJI)UCTS 
13 TFXTILE  PRODUCTS 

h, 14 TI#BEH AND PAPER PRODUCTS 
15 CHEMICALS 
16 PFTROLEUM PRDDllCTS  (AUST. OIL) 
17 PETROLEUM PROOllCTS (IMP. U 1 L )  

19 CEMENT 
20 READY EIIXED CONCRETE 
21 CONCRETE  PRODUCTS 
22 NUN-METALLIC MINERAL PRODUCT 
23 ~I~I?RAII PRDDIJCT 
24 MOTOR VEHICLES AND PARTS 
25 SHIP AND BOAT BOIT4D1NG 
26 LOCDMUTIVES ROLLING STOCK 
27 AIRCRAFT B U I L D I N G .  
28 SCIENTIFIC ,ELECTRONIC EQUIPMENT 

18 GLASS AND CLAY pRnnucTs 

1617.00 

49H.00 
35.00 

573.00 
353.00 

0.00 
3.00 
0.00 

3693.00 
13.00 

271.00 
168.00 

669.00 
462.00 
329.00 

47.00 
0.00 

0.00 
0.00 
1.00 

10.00 
1776.00 
1000.00 

80.00 
36.00 
25.00 

1612.00 

323.00 

4144.82 

601.26 
199.23 

948.56 
587.18 
265.22 
115.23 
63.78 

4385.30 
47.10 

298.96 
183.59 

2758.93 
3137.30 
1896.16 
928.81 
318.10 
437.66 
109.26 

203.51 
144.55 

137.50 

1479.95 
244.39 

274.32 
187.77 

705.00 

4785.99 

0.000 
2.454 

0.000 

0.000 
1.232 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
87.783 50.095 

0.0uo 

0.000 0.u00 
0.000 
0.000 

0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 
1.454 

0.000 
,238 

12.671 ,668 
40.398 
19.#26 

4.349 
6.233 

0.000 
1.491 

0.000 

13.447 
1.364 

26.138 12.840 
9.303 

.l49 
22.361 

.l08 

.4h7 
.596 

0.000 
.042 

o.ou0 
0.000 0,000 
0.000 0,000 
0.000 0.000 

3.614 
1.342 .032 

1.R14 
.a95 .149 

3.300 .348 

13.052 
2.550 .434 

4.936 
92.379 
2.097 

52.710 

,811 
3.288 
1.721 

1,690 .03Y 
.246 .082 
.l52 .0b3 

23.131 
5.123 .1A6 

.737 
25.187 
52.073 

1.325 
5.6lJh 

36,526 11.483 
.g55 .21R 

7.943 7.270 

26,420 
13.786 9.531 

12.579 
.650 

41.593 .1369 
~1.463 .592 
1.175  .48 1 
1.187 
.347 

.b3 2 

.127 
1.Hb1 .264 

.a94 



W 
lJl 
W 

.FINAL 
UEMbNLi 

1OTAL 
OUTPIJT REQUIREMENTS UF INDUSTRY A N D  INDIRECT OF IPlD~lS'lKf 

DIRECT PERCENTAGE: DIRECT PEKCUNT-IGE 

$M $ M  $ M  OUTPUT RLQUIHEMLNTS ULJTPUT 
% S M  % 

345.00 
219.00 

242.00 
127.00 

b4P.00 

578.00 
48.00 

545.00 
140.cI0 
123.00 

11OY.ti0 
HO2.OO 
14.00 

lh13.OU 
46H0.00 
673.00 

1067.00 
136.00 

534.00 

573.00 
10R.00 

Rll.00 
1373.GG 
37R0.00 
1949.00 
11on.00 
2'225.00 
2246.00 

2545.00 
325.00 

51n.10 
725.04 

319.98 
112.72 

911.54 
291.73 

1299.20 
1144.86 

175.04 
581.61 

2109.00 

257.54 
R02.00 

6Rfi7.1Y 
R63.90 
304.14 

1059.04 
1001.43 

1526.09 
4856.99 
3780.00 
1983.84 

2869.25 

1793.84 

859.18 

llO8.00 
2250.91 
2255.11 

1139.19 
453.92 

0.000 

0.000 
.l49 

2.981 
2.981 
0 .000 
1,491 
2.981 

l .4Y1 
.l49 

0.000 
0,000 
V.OG0 
0.000 

34.525 
2.683 

17,964 
1 .h40 

1.491 
0.000 
0.000 
O.titi0 

0.000 
2.642 

0.000 
0.flOti 
0,000 
o.flo0 

32.796 
0 , 0 0 (J 

0.0Oll 
.021 

0.000 
.g32 

0.000 
.301 

.l30 

.229 
-085 
.256 

O.Oc10 

0.000 
0.000 

0.000 
.S03 
.311 

4.346 
.g39 

.l41 
0.000 
0.000 
0.000 

0.000 
.0!,4 

0.000 
0.000 
0.000 
0.000 
0,000 
.h59 

3.915 
.326 

3.051 
.l53 

5.662 
b.SS1 
4.170 

ll.lR6 
.440 

3.0'/3 

Bc12.000 
0. GV!I 

1.3H2 

54.703 
5.511 

l. is6 

86.114 
3 , 9 8 2 

1.975 
5.294 
2.380 
h.BbS 

34.085 
D. 0110 
.33Y 

0.000 
.l94 

b9.4'19 
,966 
. O B H  

.0h3 . S 4 0 

.0h1 
1.204 
.sa 3 

2 . 2 4 ~  
.‘117 

.25% 

.@h1 

0 . c1 l1 0 .528 

100.000 
.537 

.1411 
,197 

1.304 

.153 

.52¶ 

.27 l 

. n % q  

4.801 

.450 

0.000 
.102 

0.000 
.017 

. 0 09 

.004 

.213 

.g73 



1 
z 
3 
4 
5 
h 
7 
H 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
1 8  
19 
20 
21 
27 
23 
24 
25 
76 
2 7 
28 

1105.00 

505.00 
36.00 

582.00 
358.00 

0.00 
3.00 
0.00 

3687.00 
14.00 

281.00 
173.00 

166Y.00 
692.(10 
489.00 
350.00 

50.00 
0.00 

0.00 
0.00 
1.00 

1 L  .oo 
1042.00 

84.00 
34.00 

334.00 

1901.00 

2m.00 

4253.44 
206.87 
612.28 
972.25 

271.72 
6U0.80 

187.48 
65.34 
49.19 

4392.62 
309.RS 

2 8 5 1  -63 
189.13 

3236.11 
1975.41 
912.62 
334.62 
450.69 
103.88 
144.20 
206.02 

4973.46 
139.58 

1490.99 
255.59 
190.22 
291.66 
734.11 

0.000 
2.7b3 

0.000 
0.000 

0.000 
0.000 

98.R38 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

14.267 
8.392 

45.486 
22.323 
0.000 
1.678 

15.140 
29.430 

,168 
25.177 

.671 
0.000 

0.000 
0.000 

0.000 

0.000 
1.335 
0.000 
0.000 
0.000 
0.000 

52.719 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
.259 

4.677 
.l22 

6.b71 
0.000 

10.500 
1.527 

14.285 
.l20 
.506 
.045 

0.ouo 

0.000 
0.0110 

0.000 

1.Sll 
4.069 

3.716 
1.007 

2.071 
14.740 

104.013 
2.361 
.g13 

1.9C7. 
.277 
.l71 

5.768 
26.044 
28.359 
58.631 
41.126 
1.075 

15.522 
8.943 

29.747 

46.R31 
1.007 

9.529 
1.323 
1.337 
.391 

2.096 

.U36 
1.967 

.38% 

. l65 

.47 H 

55.47'3 
5.308 

3.614 
1.856 
.043 
.089 
.090 

.105 

.202 

1.43h 
6.028 

12.290 

8.139 
.23Y 

10.7G4 
14.439 

,721 
,942 
, h39 
. b l H  

.134 

.703 

.285 



359.00 
227 .00 
132.00 
243.00 
682.00 

604.00 
51.00 

572.00 
147.00 
130.G0 

21')O.UU 
903.00 
74.00 

1417.00 
4H10.00 
b 5 7  .00 

1105.00 
140.00 

S51 .oo 

602.00 
R59.00 

1426.00 
39h2.00 
2074.00 
llHl.OO 
2344.00 
2389.00 

2634.00 
341 .OU 

734.00 

535.56 
741.04 
179.01 
323.61 

1011.60 
303.84 

llR7.16 
1353.52 
1R3.30 
609.25 

2190.00 

262.94 
Y03.00 

2133.60 
7058.38 
905.57 

1859.00 
312.70 

1090.17 
1038.05 
fl98.99 

5030.87 
1599.00 

3962.00 
2110.05 

2370.76 
1181.00 

2398.43 

7385.35 
475.17 

0.000 
.l68 

0.000 
3.357 
3.357 

3.357 
1.678 

1.678 
.l h 8  

u.u00 
0.000 

0.0(10 
38.813 
3.021 

117.7u2 
l. 846 

l .67R 
0 , 0 0 0 
U . 0 0 0 
0.000 

0.0bO 
2.Y.14 

0.000 
o.nou 

0.0u0 
0 . 0 0 0 

36.Y2b 
0.Ul)O 

0.000 

o . o o o 

o.uo0 
.023 

0.000 
1.037 

u.000 
.332 

.l41 

.248 . U92 

.275 
0.000 

0.0ou 
o.ou0 
.551 

,5Y 0 
.334 

4.722 

0 . 0 11 0 ,154 

0.000 
0.000 

0.000 
-059 

0.001) 
0.ouo 
0.0ou 
0.000 
0.000 
.so0 

o.oon 

4.407 
.367 

4.336 
.l73 

6.375 
7.3H3 
5.370 

12.595 
.496 

3.460 

903.000 
1.556 

61.592 
b.205 

4.4133 
8,USH 

96.959 
8.919 
5.961 
2.hHU 
7.130 

38.379 
0.000 
.3H2 

o.uo0 
.219 

1.UHII 
.U99 

78,229 

0. oon 

.0b9 

.595 

1.340 
.(196 

.h30 
'1.430 
.452 

.270 

.g31 

0.000 
.56H 

100.000 
.5Y2 
.221 
.8'13 

1.434 
.R90 

5.216 
.H24 . 5'1 4 
.Z9H 
.4H3 

0 . 0 D U 
. lh3 

0.000 
. 0 t H  

. I) 0 '4 

. I1 9 4 
1.0511 
.2?9 



FLlAn C~JtJSTRIiC'I'IflN  IhlDUSTkY HKGUIREMENTS : 15% OF CAkRANTEC  PROGRAK 
<I.IA'rICiF~AL  ACCCIIINTING  PEPIbilTILliiS : $MIi.LItJN 19b8-69 PRICES) 

: 1982/83 

1 AGRICULTURE 
2 FORESTRY LOGGING 
3 IRON 
4 OTHER t.lETALLIC MINERALS 
5 COAL 
6 CRUDE OIL 
l Q U A R R Y  MATE11TAI.S 
8 N U N  tIK'I'AL~LIC MINERALS PIES 
9 SERVICES Til MINING 
10 FOClD PRODUCTS 

l2 TDRRCCO PROOIJCTS 
l 1  ALCOHOLIC REVERAGES 

g 13 TEXTILE  PRODUCTS 

15 CHFMICA1.S 
14 TII'BZR PNU PAPER PROOUCTS 

l b  PETROLEUM PHrlDllCTS (AUST. CIILI 
l1 PtTRLlLELiM PRIIDilCTS  (IMP. OIL,) 
18 GLASS AN0 CLRY  PRODUCTS 

20 READY MIXED CONCRETE 
19 CEGE?JT 

21 CONCRETY  PRODUCTS 
22 NOI:-!.IETALI,IC MINERAL PRODUCT 
23 MINERAL PRODUCT 
24 MOlOX VEHICLES A N D  PARTS 
25 SHIP AND ROAT RUILDING 

27 AIRCRAFT ELlItnrNF 
28 SCJEEITlFIC  ,ELECTRr)NIC EQUIPMENT 

26 LucoMnTIvEs ROI~LING STOCK 

1833.00 
40.00 

604.00 
523.00 

372.00 
0.00 
3.00 
0.00 

3659.00 
15.00 

302.00 
186.00 

1713.00 
701 .OO 
506.00 
359.00 

52.00 
0.00 

0.00 
0.00 

11.00 
1961.00 
1075.00 

88.00 
31.00 
26.00 

335.00 

I .no 

4398.25 
213.95 

1004.66 
633.14 

622.92 
287.82 
202.49 
67.23 

4377.14 
51.41 

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 
151.66 

0.uoo 
3.111 

0.000 
0.001) 

0.000 
o.ou0 

111.316 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
9.452 

16.068 

25.141 
0.000 

17.052 
1.890 

33.145 . YD9 
28.355 

-756 
o.ou0 
0.000 
0.000 
0.000 

51.228 

0.000 
1.454 
0.000 
o.uo0 
0.000 
0.000 

54.972 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
.284 

5.092 
.786 

1.221 
o.iJo0 

11.550 
1.b7b 

15.586 
.l31 
.555 
.049 

0.000 
0.000 
0.000 
0.000 

1.702 
4.583 

4.185 
1.134 

3.234 

117.144 
16.601 

2.659 
1.028 
2.143 
.311 

b.496 
.l92 

29.332 
31.939 
66.032 
46.318 
1.211 

10.072 

33.503 
1.134 

52.144 
10.132 
1.490 
1.505 

2.360 
.441 

17.481 

.039 
2.142 

.417 

.119 

.519 
5.768 

2.000 
3.956 

.049 

.a94 

.094 

.221 

.B8 1 

6.563 
1.563 

13.303 

8.930 
.261 

11.849 
15.754 

.188 
1.033 . b9 5 
.55Y 
.780 
.146 
,314 

57.851 

* !  l 



"""""""""""""""""""""""""""""""~""""""""""""""""""""""""""-.. 

I N U I I S ' ~ H Y  TOTAL DIRECT PEKCENTAGE 

a: SM X 
""""""""""""""""""""""""""""""""""""""".""""""""""""""""""" 

231.00 
372.00 

135.00 
249.00 
692.00 
53.00 

625.00 
602.U0 
155.00 
137.00 

2271.00 
1 0 1 7 . IJ (1 
1341.00 
76.00 

46h6.00 
692.00 

1146.00 
144.00 

5'1 7 . U G 
761 .OO 
619.00 

1471.00 
901  ,00 

4151.00 
2190.00 

245h.00 
1248.00 

2521.00 

2722.0u 
356.00 

553.34 
757.64 
183.57 

1030.56 
332.R2 

1223.10 
314.72 

1409.96 
192.45 
637.47 

2271.00 
1017.00 
211.90 

271h.77 
7201.67 

321.27 
1928.52 
1130.35 

926.30 

5195.59 
lb64.82 

4151.00 
2227.19 
124R.00 

2530.73 
2483.62 

495.07 
7620.93 

~ 4 n . 7 ~  

1074.~3 

u.OOO 
.l89 

0.000 
3.781 
3.7H1 
0.000 

3.7H1 
.18Y 

0.000 
l.HU0 

0.000 

0.u00 
n . o o o 

43.780 
3.403 

98.1164 
2.079 

0. 000 
0.000 
0.0L)O 

0.000 
3.35u 

0.000 
0.000 
0.0u0 
0.000 

41. 587 
0.(100 

1.ago 

1,nYo 

0.000 
.025 

0.000 
1.136 

0.000 
.367 

. l55 

.268 

.098 

.297 
0.0u0 
0.000 
0.000 
0,000 
.608 
,359 

5.126 
.647 

0.000 
. lb7 

0.000 
u.000 

0.000 
,064 

0.0u0 
0.000 
0.000 
0.000 
0.000 
.S46 

.413 
4.964 
.l94 

7.1fl0 
8.315 

14.185 
b.04H 

3.H96 
,5SH 

1017.000 
0 * L) 0 U 

1.753 

6Y . 3 b H  
6.'384 

9.075 

109.1Y9 
5.04Y 

10.113 
6.713 

8.705 
43.224 
0.000 
.4 30 

0.000 
.247 

1.226 
.l12 

hO.105 

4.~04 

3 . 0 1 ~  

.RY5 

.625 

.326 

.523 

.U32 
0.0u0 
.01!1 

.010 

.004 

.24H 
1.156 

0.000 

"""""""-""""""""""""""""""""""""""""""""""""""""""""""""""" 



R O A D  CnNS'TRUCTIQN IWOIISTRY HEOUIHEMENTS : 90% OF' WPliRPNTED PROGRAM 
(LATIOEIAL  ACCClUNTING DEFIMITIONS : SMILLlUN 1568-69 PRICES) 

: 1779/d0 

1NI)IISTUY FINAL 
DEMANO 

TOTAL 
OUTPUT REPUIREHENTS OF INUIJSTHY AiJU 1NI)IRECT OF I'?D!ISTRY 

DIHECT  PERCENTAGE IIIHECT PEFCEXTAGE 

SM S# $ M  OUTPUT  UEOIIIHEWENTS UU'CPIII' 
% $P 'I; 

I AGR'ICIILTURE 
2 FLIRE;STRY LOGGING 
3 I R I) N 
4 OTHER METALLIC  MINERALS 
5 COAL 
6 CRLIDE OIL 
'7 OilRRHY MATERIALS 
H NOil METALLIC Y'ttlERALmS NES 
9 SERVICES TO MINING 
10 FOOD PROOUC.PS 

W 12 TObACCO  PRODUCTS 
1 1  ALCOHOLIC  BEVERAGES 

13 TEXTILE  PROGUCTS 
O5 14 TIYRER AIJD PAPER PRUOllCTS 

15 CHEMICRLS 
16 PETROLEUM PWODllCTS (AIIST. OIL) 
17 PETROLEUM PRODllCTS  (IMP. OIL1 
18 GLASS  AND  CLAY PROOIICTS 

20 HEAUY  MIXED  CONCRETE 
19 CEMENT 

21 CONCHETE  PRODUCTS 
22 NON-METALLIC  MINERAL  PRODUCT 
23 MINEHAL PHIIDUCT 
24 MtiTflH VEHICLES DND PARTS 
25 SHIP AND  BOAT RIIILDING 
26 LOCOMOTIVES  ROLLING  STnCK 
27 AIRCRAFT HUILDTFIG 
28 SCIENTIFIC ,EI,ECTRONIC  EPUIFMENT 

1506.00 

491.00 
32.00 

562.00 
343.00 

0.00 
3.00 
0.00 

12.00 
3707.00 
261.00 
163.00 

1562.00 
647.00 
441.0U 
309.00 

45.00 
0.00 

6.00 
0.00 
1.00 

10.00 
1667.00 
963.00 
77.00 
33.00 

310.00 
25.00 

4016.71 
190.52 
589.21 
919.24 
568.09 
252.82 
161.5b 
61.17 

4387.69 
44.89 

268.17 

2672.53 
3035.38 
1825.34 
884.62 
301.66 
421.77 
104.26 
137.37 
193.29 
132.38 

4551.40 
1375.77 
236.18 

17~1.11 

267.97 
179.44 

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 
11.577 
0.000 

11.921 
1.322 

23.172 . 1'3 2 
19.823 

.S29 
0.000 
0.000 
0.000 
0.000 

0.000 
1.142 
0.000 
0.000 
0.000 
0.000 

~~1.169 
0.000 
0.000 
0.000 
0.000 

0.000 
.218 
.615 

4.049 
5.827 
0.000 
l. 268 

11.986 
8.676 

,100 
,436 
,038 

0.000 
0.000 
0.000 
0.000 

O.O(J0 

1.190 
3.204 

2.926 
.l93 

11.606 
2.261 

81.897 
1.859 
.l19 

.218 

4.542 
.l34 

20.506 
22.329 
46.164 
32.382 

.846 

12.221 
7.042 

23,422 
.793 

36.874 
7.503 
1.042 
1. U52 

1.650 
.308 

1.498 

.030 
1.6A2 
.135 

.350 

50.691 
4.591 

3.440 
1.601 
.034 
.076 
.075 

,676 
.170 

1.223 
5.219 

10.735 

6.754 
.201 

12.117 
.5Y9 

.5 45 

.441 
,586 
,115 
.243 

,318 

8.896 

.a 10 



ROAD CLINSTRUCTTUN IND~JSTRY  RCUUIREMENTS : 90% OF kiRRRANTED PROGRR1.i 
(FIAI'III"IRL ACC(?UNTING DCFINITIONS : SMILLION 1968-69 PRICES) 

: 1979/80 

INUUS'PKY *F IkAL 
DEMAND 

TOTAL 
OUTPlJT REPllIHEMENTS OF INDUSTRY  AND II'IUIREC'C OF lblDUS'TilY 

UIHECT PERCENTAGE  DIRECT PEHCEhTAGE 

SM S M  SM OUTPUT REWUIREMENTS UUTPIJT 
0 S M  0 """""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 

333.00 
209.00 
123.00 
22H.00 
619.00 
46.00 

555, n o  
520.00 
134.00 
120.00 

2033.00 
111.00 

1521.00 
70.00 

4540.00 
593.00 

1029.00 
132.00 

514.00 
bH4.00 

775.00 
554.00 

1325.00 
3605.00 

1086.00 
1903.00 

2169.00 
2198.00 

2476.00 
317.00 

499.66 
695.45 
167.30 
303.20 
929.16 
281.04 

1248.54 
1104.67 

167.H5 
560.14 

2033.00 

2733.98 
241.09 

6651.21 
825.43 
294.41 

1021.83 
966.23 
831.08 

4700.17 
1468.28 

3605.00 
1936.78 
1OBfi.00 
2194.11 
2206.R3 

6920.75 
442.13 

711.00 

1721.28 

0.000 
.l32 

0.000 
2.643 
2.643 
0.000 

2.643 
1.322 

1.372 
.l32 

0.000 
u.000 
0.000 
U. 000 

30.607 
2.379 

69.118 
1 454 

1,322 

0.000 
0.000 
2.342 
o.uo0 
0,000 
0.000 
0.000 
0,000 

29.074 
0.000 

0, u o n  

o.ou0 
,019 

0.000 
,872 

0.000 
.284 

.l20 
,212 
-07 9 
.236 

o.ou0 
0.000 
O.(iOO 
0.000 
.460 

4.002 
.4Y4 

0.000 
.l29 

0.000 
0.000 

0.000 
.U50 

0.000 
0.000 
0.000 

0.000 
0.000 

. Q20 

,288 

.289 
3.470 
.l36 

3.414 
5.019 
5.813 

9.917 
.390 

2.724 

711.000 
0.000 

1.225 

4H  .496 
4.8Bb 

3.530 
h.344 

76.343 

4.b93 
7.070 

2.110 
fi.GH6 

3U.21H 
0.000 
-30 1 

. U 7  H 

.l12 

b1.596 
.U51 

4.228 

0.000 

.050 
,499 . o n  1 

1.126 
,540 

2.06fJ 
.3t4.3 
,194 
.2 33 

(1.000 
.4 t i t j  

1oo.oon . Q'J6 
.17'1 
.724 
. l h 9  

1.199 
4.41u 
.h92 
.40b 
.25+ 

.643 

.415 

0.000 

0.000 
.U16 

.008 

.194 

.004 

.n g u  



HOAI) CONSTRIICTION INDUSTRY REOllIREHEilTS : 90% OF NARRANTEO  PROGRAM 
(NATIONAI, ACCUUNTING [.Ik:t.'INI'IIONS : SNILLION 1968-69 PRICES) 

: 1980/81 

"""""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 
INOIISTRY FINAI, 

OENAJJD 
TOTAL 
OllTPUT REOUlREMENTS OF INDUSTRY AND INDlRECT OF IhDUSTP'i 

DIRECT  PERCENTAGE  DIRECT PERCENl'>G'.: 

S M  S M  SH UUTPLIT REQUIREMLNTS OUTPU i 
% S M  X 

1 AGRICULTURE 
2 FCIRLSTRY LOGGING 

4 OTHER METALLIC MIP!E:RALS 
5 CORL 
6 CRlllJE 011, 
7 OUAHRY  MATERTALS 
8 NON METALLIC MINERALSS PIES 

10 FOOD PROUIJCTS 
9 SERVICES TO MINING 

1 1  ALtCOHOLIC  t3EVERAGES 
OI 12 TLlBACCU  PHIILIUCTS 

1 3  TEXTILE PRLIDUCTS 
14 TIMREI? AND FAFEP PROUUCTS 
15 CHEM1CAL.S 
16 PETROLEUM PRODIJCTS  (AUST. OIL) 
17 PETROLEUM PRODIJCTS (IHP. OIL) 
18 GLASS AND CLAY PRODIICTS 

20 READY MIXED CONCRETE 
19 CEMLNT 

21 CONCRETE PRLlDIlCTS 
22 NON-METALIJIC MINERAL PRODUCT 
23 CINERAL  PRODUCT 
24 MOTOR VEHICLES LND PARTS 
25 SHIP .4ND Bn4T RUILDING 
26 LOCOMOTIVES ROLLING STOCK 
27 AIRCRAFT BUILDTNG. 
28 SCIENTIFIC ,EI,ECTRONIC  EOLIIPMENT 

3 IRnN 

1617.00 
35.00 

498.00 
573.00 
353.00 

0.00 
3.00 
O.FO 

13.00 
3693.00 
211.00 
16R.00 

1612.00 
669 .OO 
462.00 
32-9.00 

41.00 
0.00 

0.00 
0.00 

10.00 
1.00 

1776.00 
1000.00 

80.00 

25.00 
3b.00 

323.00 

4144.83 
199.27 
601.38 
949.00 
587.27 
264.90 
172.48 
63.84 
47.09 

4385.32 
298.96 
183.59 

27513.99 
3138.40 
lA96.19 
921.51 
317.04 
438.13 
109.44 

203.51 
144.85 

4791.63 
1429.19 
244.41 
187.81 

137.78 

274.32 
705.01 

o.uo0 
2.374 
0.000 
0.000 
0.000 
0.000 

84.937 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
7.212 

12.260 
39.088 
19.184 
0.000 
1.442 

13.011 
25.2Yl 

.l44 
21.636 

,577 
0.000 
0.000 
0.000 
0.000 

0.000 
1.191 
0,000 
0.000 
0.000 
0.000 

49.246 

0.000 
0.000 

0.000 
0.000 
0.OOd 
0.000 
.230 
.S47 

4.214 
6.051 
0.000 
1.318 

12.427 
8.982 

,105 
.452 

0.000 
.040 

0.000 
0.000 
0.000 

1.298 
3.497 
.R66 

3.193 
2.467 

89.384 
12.667 

2.029 

1.635 
.le4 

.23R 

4.957 
.l47 

22.381 
24.371 
50.385 
35.342 

7.686 
-924 

25.564 
13.339 

. R65 
40.245 
8.189 
1.137 
1.149 

1.H01 
.336 

.031 
1.755 
,144 
.336 
.420 

51.824 
4.762 

3.:79 
1.hhh 
.a37 
.019 
.0b0 

.713 

. l d O  

1.285 
5.432 
11.147 

7.023 
.211 

9.2139 
12.562 

.628 

.B40 

.573 

.465 

.612 
-1'23 
,255 

. I  
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Y O A D  C(INSTRUCTII.IN  INnlJS'THY KEUUIHEHENTS : 901 OF H A R R A N T E O  PROGRAM 
[ N A ' I I ~ ~ N A I  ACCOIJYTING DEFINITIOCS : SHILLION 1968-69 PRICES) 

: 19Hl/82 

INDUSl'HY FtNAL 
O E M A N U  

TOTAL 
OllTPUT REQUIR(.:NEIITS O F  INUIISTHY ANI) INDIRECT OF INDUSTRY 

DIPECT PEhCtNTAGt  UIRECT  PEhCENTAGE 

S M  S H   S H  OUTPUT HEOUIREHENTS GUTPUT 
% SH i """""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 

359.00 
227.00 

243.00 
132.00 

hBZ.00 

604.00 
51.00 

572.00 
147.00 
130.110 

%1Yrr.00 
845.00 

1475.00 
74.00 

657.00 

1105.00 
140.00 

S51.00 
734.00 

kSi.00 
1426.00 
3962.00 

2344.00 
1181.00 

23HY.01) 

2634.00 

4nln.00 

hn2.00 

2074.00 

341 .ao 

536.34 
743.91 
179.02 
313.48 

1012.84 
303.55 

1187.79 
1353.70 
183.33 
b09.14 

21Yn.00 
~145.00 

2791.stl 
263.03 

'1060.29 
905.37 

lhS3.90 
312.67 

104:1.72 
1U38.40 
899.03 

5031.15 
1599.02 

3Y62.00 
2110.05 

2370.76 
11n1.00 

2398.43 

7Jit5.51 
415.17 

o.oiro 
.l57 

0.000 
3,141 
3.141 
0.ouv 
1.571 
3.141 

1.571 
. l57 

0.000 
0.000 

u.000 
3h.3 l6 
2.R27 

62.144 
1.72H 

1.511 

0.030 
0.000 
2.7113 
0 * 0 0 0 

ir.000 
0.000 
0 . 0 iI 0 

34.554 
0.uolJ 

o.unu 

o.onu 

o.uon 

u.000 
.021 

0.000 
.g71 

0.u00 
.31u 

.l32 

.232 

.258 
0.0uo 
0.0UO 
u.000 
0.i100 
.S15 
.312 

4.431 
.S53 

0.OVU 
,144 

0.uuu 
0.DDO 

u.000 
.055 

0.uuo 
U . 0 (I 0 
9.000 
0.0ou 

.4hH 

.ue6 

n . o o IJ 

4.124 
.343 

4.u59 
.lhl 

5.Y65 
b.909 
5.025 

11.786 
.464 

O.0OO 
3.237 

t145.000 

5.807 
1.456 

57.636 
7.500 

90.731 
4.195 

H.41)3 

2 . 5 0 ~  
5.57d 

7.233 
35.914 
0.000 
.357 

o.oon 
.205 

I.UlB 
.OY3 

73.205 

,064 

.090 

.554 

1.254 
.589 

2.276 
.423 
.a11 
.253 

0.000 
.531 

1uu.000 
.554 
.208 
.H16 
.e33 

I. 34'2 
4.HY4 
.770 
.537 
.27'1 

.714 

.45? 

0.000 

0.000 
.017 

.U04 

.214 

.U04 

.591 

""""""""""""""""""""""""""""""""""""""""*"""""""""""""""""" 



ROAD  CONSTRUCTIUN  INDUSTRY  REQUIREMENTS : 901 OF  WARRANTED  PROGRAM 
(NATIONAL  ACCOIINTING  DEFINITIONS : SMILLION 1968-69 PRICES) 

: 1902/83 """""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 
INDUSTRY FINAL 

VEMAND 
1OTAL 
OUTPUT REQUIREMELTS  OF  INDUSTRY  AND  INDIRECT O F  INDUSTRY 

OIRECT  PERCENTAGE  DIRECT  PERCENTAGE 

SI, S M  S* OUTPUT  REQUIREMENTS OUTPUT 
P 6M 0 

1 AGRICULTURE 
2 FORESTRY  LUGGING 
3 IRON 
4 OTHER  METkLLIC  MINERALS 
5 COAL 

7 QUARRY  MATERIALS 
6 CRUDE U I L  

B NON  METALLIC  MINERALS NES 

10 fOCJD PRODUCTS 
9 SERVICES  TO MINTNG 

11 ALCOHOLIC BEVERAGES 

13 TEXTILE  PHOUUCTS 
12  TOHICCO PHilDUCTS 

15 CHEMICALS 

17 PETROLEUM PROOUCTS [IMP. UIL) 
16 PETROLEUM  PRODUCTS  IAUST.  GILl 

18 GLASS  AND  CLAY  PRODUCTS 
19 CEMLNT 

21  CONCRETE PHODIJCTS 
L0 KF.AOY *IXEII CIJNiRLTE 

22 NOM-METALLIC  HINERkL PRCiDUCT 

24 MOTOH  VEHICLES  AND  PARTS 
23 MINERRL  PRODUCT 

26 LOCOMOTIVES  ROLLING  STUCK 
25 SHIP AND  BOAT BIIILDING 

21 AIRCRAFT  BUILOTNG 
28 SCIENTIFIC ,EI,ECTRflNIC EUUIPMENT 

2 14 TIMHER ANI) PAPER PRClOlJCTS 

1833.GO 4398.31 
40.00 

523.00 
214.10 
633.59 

604.00  1006.28 
372.00  623.26 

u.00 286.62 
3.00 
0.60 

192.21 

15.00  51.38 
61.43 

3659.00  4377.23 
302.00 
18b.00 

331.69 

1713.00 
204.64 

707.00 
2937.37 
3333.95 

506.00  2043.81 
359.00 

0.00 
1001.29 
344.25 

52.00 466.35 
0.00 113.45 
(1.06 
1.00 212.44 

1961.00 
11.00 

5126.39 
145.02 

1075.00  1542.86 

31.00 
266.55 
193.09 

1411.65 

88.00 

335.00 
26.00 

751.69 
301.84 

2.815 
0.000 

0.000 
0.000 
0.000 
0.000 

360.699 
0.000 
0.000 
o.ou0 

0.u00 
0.000 

0.000 
8.550 

46.342 
14.535 

22.143 
0.000 
1.710 

15.425 
19.9~14 

.l71 
25.651 

.684 
0.000 

0.000 
0.uoo 

0.000 

0.000 
1.315 
0.000 
0.000 
0.00u 
u.000 

52.389 
0.000 
0.000 
0.000 
0.000 

0.0ou 
O.DO0 

.256 

.l11 

6.601 
4,628 

0.000 
1.507 

10.377 
14.114 

.l18 

.S00 

.044 
0,000 
u.000 
o.uo0 
0.00u 

1 

1.539 .035 
4.146 
1.026 

1.936 
.162 

3.786 .376 
2.925 .469 

15.018 
105.971 55.132 

5.240 

2.406  3.568 
.930 

1.Y3E 
1.810 
.044 

.282 

.l74 
.085 
.0b5 

5.877 
26.534 

.200 

28.893 
.196 

1.414 

41.900 12.172 
59.134 5,966 

1.095 .235 
9.112  6.031 

30.307  14.267 
is.814 10.639 

l .026 .107 
47.113  .931 
9.708 
1,348 ,506 

. b 2 9  

1,362 
.399 

.705 

2.135 
.132 
.284 



"""""""""_""""""""""""""""""""""""*""""""""""""""""""""""""" 

231.00 
372.00 

135.00 
249.00 
692.00 

625.00 
53.00 

602.(10 
155.00 
137.00 

2271.00 
92G.00 
76.00 

143n.00 
4 ~ ~ 6 . 0 0  
692.00 

114h.OiI 
144.00 

57'1.00 
761.00 

901.00 
61Y.00 

1477.00 
4151.00 
2190.00 
1248.00 
2456.00 
2521.00 

2122.00 
356.00 

554.65 
762.45 

332.50 
183.57 

1032.64 
314.25 

1224.16 
1410.26 
192.50 
637.30 

2271.00 
920.00 

2813.72 
272.06 

7204.02 

1920.00 
321.22 

1131.26 
1075.41 
926.37 

5196.07 
1664.84 

4151.00 
2227.20 

2483.63 
1248.00 

2530.73 

7621.20 
495.07 

9461.49 

0.uo0 
.l71 

0.000 
3.42u 
3.420 
0.000 

3.420 
1.710 

.l71 

0.000 
1.710 

0.000 
0.000 
0.000 

39.604 
3.078 

~9.435 
1.nul 

0.000 
1.710 

0.000 
U . 0'0 0 
3.030 
0.0ou 
0.000 
0.000 
0.000 
0.000 

37.621 
0.000 

0.000 
.022 

0.000 
1.029 

0.000 
.A31 

.l40 
,243 
,089 
.26n 

0 . I J  0 0 
0.000 
0.000 
0.000 
.S50 
,325 

4.b5H 
.S86 

0.000 
.l51 

0.000 
0.000 

0.000 
.OS8 

0.000 
0.u0i1 
0.0bLl 
0.000 
0.000 
.494 

4.490 
.374 

.17b 

7.527 
6.495 

5.471 
12.832 

.S05 

0.000 
3.525 

920.000 

6.322 
1.586 

h2.'15% 
8.209 

98.7H4 
4.5h7 

9.14b 
b.073 
2.130 
7.d.15 
39.101 
0.000 
.)R9 

0.000 
.223 

1.109 
,101 

'I 9 . 'I I) 2 

4.418 

.067 

.589 

l. 32'1 
.h2'1 

2,3'J4 

.g13 

. 4 u  

.2b% 

0. G00 
.553 

100.00n 
.5H 3 
.? L:, 
. n.1 I 
.8hn 

l * 42% 
5.145 
.tIOY 
.5h5 
.2Y5 
.473 
.753 

0.300 
.(111 

.0GY 
,0011. 

1.046 
.224 

.096 

0.000 



INDliSTllY 

150b.00 

491.00 
32.00 

562.b0 
343.00 

(1 . L1 U 
3.00 
0.00 

12.00 
3107.00 
261.00 
163.00 

1562.00 
641.00 
441.00 
304.00 

45.00 
0.00 

0.00 
0.0(1 

1.00 
10.00 

1667.00 
963.00 
77.00 

310.00 
25.00 
33.00 

4016.71 

589.21 
190.52 

919.24 
56fl.09 
252.82 
161.56 
61.17 

4381.69 
44.89 

288.17 
17R.11 

2612.53 
3035.38 
1825.34 

301.66 
R84.62 

421.17 
104.26 
137.37 
193.29 
132.38 

4551.40 
1375.77 
236.18 
179.44 
261.97 
679.65 

0.000 
2.175 
0.000 
0.u00 
0.000 
0.0uu 

77.822 
u.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 
23,171 

.l32 
1Y.H23 

.S29 
0.(10U 
0.0u0 
0.000 
o.noo 

0.000 
1.142 
u.0uo 
il.000 
U.r)00 
0.(100 

48.169 

U. 000 
0.01)o 

0. u u u  
0.000 
0.G00 
o.oon 
.218 
,615 

4.049 
5.H27 
0.000 

11.988 
8.678 

.l00 

.436 

0.000 
.038 

0.000 
0.uou 
0.u00 

1.26~ 

1.150 
3.204 

2.5426 
:l93 

11.606 
2.261 

81.897 
1.859 
.719 

.21d 

.l34 
4.542 

20.506 
22.329 
46.164 
32.382 

,846 
7.042 

12.221 
23.422 

.l93 
36.874 
7.503 
1 .U42 
1.052 

1.650 
.juri 

1.49~1 

.03u 
1.hr2 
.135 
.31H 
.3Y H 

S0.691 
4.591 

3.040 
1.601 
.U34 
.07 h 
.075 
.110 

1.223 
.6.f h 

5.719 
10.735 

b. f 5 1  
.?01 

8.696 
12.117 

.610 

.591-1 

.545 

.441 

.586 

.115 

.2 13 



""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 

333.00 
20Y.00 

228.00 
123.UC 

619.00 

555.00 
46.00 

520.00 
134.00 
120.00 

2033.00 
711.00 

1521.00 
70.00 

4540.00 
593.00 

1029.00 
132.00 

514.C0 
bH4.UO 
5s4.00 
775.00 

1325.00 
3605.UC 
1903.00 
1OL16.00 

219R.00 
2169.00 

2476.00 
317.00 

499.66 
h95.45 
167.30 
303.20 
929.76 
2R1.04 

1104.67 

167.H5 
560.14 

2033.00 
711.00 

2733.98 
247.09 

b651.21 
625.43 

1727.28 
294.47 

1021.83 
966.23 
ff31.0H 

1468.28 
4700.1'1 
3605.00 
1936.78 
1086.00 
2194.11 

6970.75 
442.13 

1248.54 

2206.~3 

0.000 
.l32 

0.0i)O 
2.643 
2.643 
0.000 
1.322 
2.643 

1.322 
.l32 

0.000 
0.000 
0.000 
0.000 

30.601 
2.319 

6Y.118 
1.454 

1.322 
0.000 
0.u00 
0.000 
2.342 
0.000 
0.000 
u.000 
0.000 
0.000 

29.074 
u.000 

3.000 
.01Y 

0.000 
,872 

0.000 
.2H4 

.l20 

.212 
,079 
.236 

0.000 
0.000 
0.oou 
0.000 
.4hU 
.288 

4.002 
.494 

U.U00 
.12Y 

U.000 
0.000 

0.000 
.os0 

0.0U0 
u.000 
0.000 
0.V00 
0.00u 
.420 

.2bY 
3.970 
.l36 

3.414 
5.019 

4.228 
S.Al3 

9.917 
.39ti 

2.724 

711.000 
U.iJO(t 

4.886 
l .225 

4n.4~6 
6.344 

7h.343 
3.53u 

4.693 
7 . U .I i~ 
2.110 
t,.nnb 

30.218 
(1.000 
.301 

n.OOO 
.l12 
.070 

h1.556 
.l357 

.nsn 

.4Y 9 

.OH l 
1.17.6 
.540 

2.06H 
.3H 3 
.7Y4 
.233 
.4Xb 

o.onn 
1on.otro 

.49h . l79 

.179 

1.194 
.76Y 

4.420 
.h37 
.48b 
.254 
.415 
.h i l  

o.noo 

0.000 
.00H 
.004 
.1Y4 
.dYO 

. U L h  



: lYRZ/b3 

1833.0G 

523.00 
40.00 

604.00 
372.00 

0.00 
3.00 
0.00 

3659.06 
15.00 

302.00 
188.00 

1713.00 
707.00 
506.00 
359,OO 

52.bO 
0.00 

0.00 
0.00 
1.00 

11.00 
1961.00 
1075.00 

88.00 
31.00 
2b.00 

335.00 

4398.37 
214.24 

10U7.8R 
634.04 

623.59 
285.44 
182.14 
67.63 

4377.32 
51.35 

331.69 

2Y37.58 

2043.98 
3337.98 

996.54 
340.39 

114.10 
149.74 
212.21 
146.03 

5146.99 
1542.25 
266.62 
193.21 
301.84 
751.72 

204.64 

468. oa 

o.uoL1 
2.524 
0.000 
0.000 
o.uu0 
0. ou0 

90.300 
0.000 
0.000 
0.000 

, 0.000 
0.000 
0.000 

13.034 
7 -667 

41.557 
20.395 
0.000 
1.533 

13.833 
26.HOH 

23.002 
.613 

0.000 
0.000 
0.000 
u.000 

,153 

0.000 
1.17B 
0.ouo 
o.ou0 
0.000 
0.ovo 

49.577 
0.00u 
0.000 
0.000 
o.oc0 
0.000 
0.0(;0 

.63R 

.230 

4.170 
5.992 
0.000 
1.344 

12.670 
9.238 

.447 

.l05 

,040 
0.000 
U.U00 
U. O O D  
0.000 

3.118 
1.380 

3.395 
.g20 

2.623 

95.028 
13.467 

2.157 

1.738 
,834 

.253 

5.270 
. l S6 

23.194 
25.Y10 
53.566 
37.574 

,962 
8.171 

27.178 
14.181 

,520 
42.786 
8.706 
1.20Y 
1.221 

1.YtS 
,357 

.a31 
1.735 
.145 
.337 
.a21 

52.173 
.%.lLR 

3.190 
1 . ~ 2 4  
.Q40 
.07h 
,076 
.179 
:7 1 3  

1.26h 
>.375 

11.(138 
.210 

7.161 
Y.4711 

12.807 

.631 

.630 

.564 

.453 

.631 

.118 

.%>S 



"""""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 
372.00 
231.00 
135.00 
249.011 
692.00 

625.00 
53.00 

602.00 
155.00 
137.00 

2271.00 
825.00 

1533.00 
76.00 

48Bb.UO 
692.00 

1146.00 
144.00 

577.00 
761 .oo 
619.00 
901.00 

1477.00 
4151.110 
2190.00 
124H.00 

2521 .U(I 
2456.00 

2722.00 
356.00 

167.15 
555.93 

103.57 
332.19 

1034.hM 
313.78 

1225.19 
1410.56 
192.5s 
637.13 

2271.00 
825.00 

2908.60 
277.21 

7207.96 
Y48.24 

1Yll.h5 
321.17 

1132.15 
1075.98 
926.45 

5196.53 
1664.87 

4151.00 
2227.20 

2483.63 
1248.00 

2530.73 

7621.45 
495.08 

0.000 
,153 

0.000 
3.067 
3.067 
0.000 
1.533 
3.061 
,153 

O.Li0li 
1.533 

0 . 0 0 tl 0.oou 

0.01)u 
35.515 
2.760 

80.2U0 
1.087 

1.533 
0.000 
u,noo 
0 . 11 0 0 
0.000 
2.717 

0.0uo 
0.000 
0.000 
0.000 

33.736 
0 . 0 0 0 

11.000 
.020 

0.000 
,923 

0.000 
.29b 

.l25 

.i17 

.OH0 

.241 
0.01)o 
0.000 
O.O(I0 
0.000 
.493 

.525 

.2Y 1 

4.195 

O.O(I0 
-13s 

0.000 
0 . 0 0 0 
0.000 
-1152 

0.000 

0.00u 

0.000 
o.noo 
.44 3 

0.000 

4.027 
,335 

3.962 
.l58 

6.745 
5.824 

4.90b 
11.507 

.453 

0.000 
3.lbl 

825.110U 
1.422 

5b.2'72 
3.6hq 

l. 3 b 2  

88.583 
4.UYb 

R.104 
4.446 
2.449 
7.062 

35.064 
0,000 
.343 

0 . U (1 0 
.U91 
.2uo 

71.412 
. 9 94 

.06U 

.S2 5 

.ORb 
1.1y3 
,563 

2.150 
.4u0 
. H l h  
.2 3s 

u.000 
.4Y B 

100.0Ul) 
.522 
. l ')S 
.7H I 
.7.1 h 

1.773 
4.h3'4 
.725 
.Soh 
.2h4 
.+24 

0.T.00 
.h75 

0 . (I 0 li . i i l  6 

. O O B  

.004 

.7u1 

.93n 



I N U U S r R Y  

1 A~;HICULTUHE 
2 FORESTRY I,CGGIiJG 
3 IRilI4 
4 IITHER METALLIC MINERALS 
S CllAL 
h CHIJDF:  IJIL 
7 QUARRY RATERIA1.S 
R I;ON V,ETALLIC YIIJEHALS MES 

1 0  F ~ I D  m n n u r r s  
9 SERVICES 'ro W I I I T N G  

12 TLlHACCD PRlIDllCTS 
1 1  ALCOHOLIC BEVERAGES 

2 13 TEXTILE  PRODUCTS 14 TIVHEH AN I 1  PAPPR  PRODUCTb 
15 CHEMICALS 
16 PE'TRULEUM PHqDIJCTS (AUST. UIL) 
17  PElHULEUM  PRnD!CTS  (IMP. OIL) 
I8 GltASS AND  CLAY PRnOllCTS 
19 CEMENT 
20  READY MIXED CONCRETE 
21  CONCRETE PH0011CTS 

23  HIUERAL PRIIIIIICT 
22  NON-YETALLIC MINERPI, PRODUCT 

24 IlCllOP VEHICLES hfJD PAR'PS 
25 SHIP APID BIJA'P RllILDING 
26  LOCOMOTIVES  ROLLING  STOCh 
27  AIRCHAFI RUILDI.NC 
28 SCIENTIFIC ,ELFCTRCINIC EObIPMEl4T 

1506.00 

4'4l.UO 
32. U0 

561.00 
343.00 

0.00 
3.00 

12.oc 
0.00 

3707.00 
261.00 

1562.00 
163.00 

647.00 
441.00 
30'3.00 

U.00 
45.00 
0.00 
0.00 

10.00 
1.00 

1667.00 
Yb3.00 
77.00 

25.01) 
33.00 

310.tiO 

4016.71 
190.52 
589.21 
919.24 
568.09 
252.82 
161.56 
61.17 
44.89 

28R.17 
178.1 l 

2672.53 
3035.38 
1825.34 
884.62 
301.66 
421.77 

137.37 
193.29 
132.39 

4551.40 
1375.77 
236.18 
179.44 
267.97 
679.65 

4387.69 

104.26 

0.000 
2.175 
0.000 
0. U00 
0.0110 
o.ou!l 

77.822 
0.oou 
0.iJuo 
0.000 
0.000 
0.0uo 
0.000 
6.608 

11.233 

11.577 
0.000 

11.921 
l. 322 

23.172 
.*l32 

19.023 
,529 

0.000 
o.uo0 
0.000 
0.0oL) 

35.814 

o.uo0 
1.142 
0.000 
0.000 
0.u00 
u.uu0 

48.169 
0.i)UO 
U.00Ci 
u.000 
0.000 
0.000 
0.000 

.bl5 
4.049 
5.M2.l 
O.0U0 
l. 268 
8.676 

.l00 

.43b 

.03H 
0.000 
0.uoo 
0.000 
0.0uo 

.21n 

11.qnn 

1.190 
3.204 

2.926 
,793 

11.6Uh 
2.261 

Hl.897 
1. HSY 

1.498 
.719 

.21H 

4.542 
.l34 

20.506 
22.329 
46.164 
32.382 

7.042 
.n46 

23.422 
12.221 

:l93 
36.ti74 
7.5c3 
1.042 
1 .052 

1. 651) 
-. 308 

.03U 
1.hm2 
.135 
.31H 
.3,jq 

50.0'31 
4.5111 

3.1140 
1.6U1 
.034 
. 0 'l h . U 7  9 
.170 

1.223 
. n7 6 

5.2lCi 
10.735 

0.754 
,201 

n.tiY6 
12.11 I 

.599 

.at0 

.545 
A 4 1  
.5Yh 
-115 
.2J.! 



""""""""""""""""""""""""""""""""""""""""""""""""""""""""""- 

499.66 
b95.45 
167.30 
303.20 
929.76 
281.04 

1248.54 
1104.h7 

Sb0.14 
l6l.85 

20~3.CI(l 

241.09 
2733.9H 
6651.21 
825.43 

1727.26 
2Y4.4'1 

1021.H3 
966.23 
H31.0H 
1468.28 
4700.17 
3605.00 
1936.78 
1086.00 

2206.83 
2144.li 

6920.75 
442.L3 

711.00 

.289 
3.470 
. l36 

3.414 
5.019 
5.Ri3 
4.128 
9.917 
.39u 

2.724 

711,oou 
0.U0V 

1.225 

4H.491) 
4.HHD 

h.344 

76.343 
3 . 5,3 l1 

4.093 
'l . I 1 7  (1 

2.110 
h.0Rb 

3u.218 
n . IJ U D 
.3(11 

u.000 
.l72 . 01 h 

bl .5Yh 
.8>7 



: 19A0/fl1 

1 AGKICULTURE 
2 FIIRESIRY LUGGING 

4 1ITHF.A METALLIC MINERALS 
3 I R CI id 

5 COAL 
6 CRUDE UTI, 
7 OlJAirRY HATERIAL,S 
H NOPJ METAIJLIC  MINEKA1,S NES 
9 SERVICES TO NINTNG 

10 FUfID PRUDUCIS 
1 1  PI~COHUI~IC REVERAGES 

W 12 TOHACCU  PRODUCTS 
-l 1 3  TEXTILL PHClDllCTTI 
m 14 TIhL4ER AND PAPEP PHOUUCTS 

16 PETROLE04 PRODUCTS [AUST. OIL) 
I5 CHL? ICALS 

17 PETROLEUM PHJDUCTS (IMP. L)IL) 
18 GLASS ANI) CLAY PRODUCTS 
1 Y  CEMElrr 
20 HEADY YIXED CDNCRETE 
21 CONCRETE PkODUCTS 
22 dON-MtTALLIC  YINERAL P'HODUCT 
23 PINERAL  PRODUCT 
24 MUTOK VEHICLES AND PARTS 
25 SHIP AND BOAT RUILDINC 
26 LOCOMIITIVES  ROI,LING STOCK 
27 AIRCRAFI' BUILDING 
28 SC1E:IJTIFIC ,ELECTRONIC  EQUIPMENT 

1617.00 

498.00 
35.00 

573.00 
353.00 

0.00 
3.00 
0.00 

3693.00 
13.00 

271.00 
168.00 

1612.00 
6651.00 
462.00 
329.00 

41 .00 
0.00 

0.00 
0.00 
l .eo 

10.00 
1776.00 
1000.00 

80.00 
36.00 
25.00 

323.00 

4144.01 
199.35 
601.65 
949.96 
587.47 
264.19 
166.43 
63.96 

4385.37 
47.07 

296.96 
183.59 

2759.11 
3140.82 
1896.26 
924.66 
314.73 
439.16 
109.83 
145.50 
203.37 
138.39 

4803.99 
1429.42 
244.45 
187.88 
274.32 
705.02 

0.000 
2.200 
0.000 
0.000 
0.000 
0.000 

78.698 
0.000 
0.000 
0.000 
0.000 
u.000 
0.000 
6.682 

11.360 
36.217 
17.775 
0;ooo 

12.055 
1.336 

23.433 

20.U46 
. S34 

0.000 
.535 

o.ou0 
0.000 
0.000 

0.000 
1.103 
0.000 
0.000 
0.000 
0.UI)U 

47.285 
1).000 
0.000 
0.000 
0.000 
0.000 
o.uo0 
.213 

3.917 
.5Y 9 

5.b4tl 
o.uo0 
1.217 

11.522 
8.285 
.~ 

.U97 

.417 
,037 

0.000 
0.000 
0.000 
0,000 

1.203 
3.240 

2.959 
.B02 

11.737 
2.286 

1.880 

1.515 
.72.7 

.220 

4.593 
.l36 

20.737 
22.5111 
46.684 
32.746 

.E56 

82.819 

7.121 
12.359 
23.6tr6 

37.289 
.e02 

7.587 
1.054 
1.064 
.312 

1.669 

1.625 
.323 

.133 

.3R9 

.311 

49.761 
4.442 

2.940 
1.544 
.035 
.074 
.07J 
. l b b  

1.1y1 
.660 

1U.405 
5.049 

.1y5 
h.484 

ll.b47 
8.494 

.574 

.176 

. 53 1 

.431 

.566 

.1 l4 

.237 



345.00 
21Y.00 
127.00 
242.00 
648.00 

578.00 
48. U0 

545.00 
140.00 
123.00 

2109.00 
71Y.00 
74.(10 

lb96.00 
4680.00 
h73.00 

1067.00 
136.00 

534.00 
7OH.00 
573.01) 
H1 I . U O  

137.i.00 
3780.00 
1949.00 
110R.00 
2225.00 
2246.00 

2545.00 
325.00 

719.15 
519.22 

319.71 
172.72 

973.32 
291.33 

114S.7fi 
1299.46 

581.46 
2109.00 
719.00 

2952.21 
257.68 

68'10.73 
863.68 

1786.55 
304.10 

1059.H2 

b59.24 

4857.40 
1526.11 

3780.00 

175.08 

1001.93 

1983.84 
1108.00 
2250.91 
2255.11 

7139.42 
453.92 

0.000 
.l34 

0.000 
2.673 
2.673 

2.673 
1.336 

.l34 

0.000 
1.33b 

0.000 
0.0uu 
0.(100 

30.952 
2.406 

69.895 
1.470 

1.336 
0.000 
0.000 
0. 000 
2.368 
0.000 
0.000 
0.00(1 
0.001) 
Q, 000 

29.401 
0.000 

0.000 

0.0uu 
.OlH 

0.000 
,836 

0.ouI) 
* 27 S 

.ill 

.206 

.07 6 

.2 30 
0.u0u 
0.000 
0.000 
0.0ou 
.450 
.%7'3 

3.912 
. J H  3 

0.000 
.l26 

0.01)o 
0.000 

6.i)Ou 
.049 

0.UDU 
0.00u 
o.OOO 
0.000 
0,000 
,412 

3.509 
,292 

3.453 
.l37 

5.878 
5.0'16 

4.276 
1o.oae 

.3YS 

IJ . 0 0 0 2.155 

71'4.000 
1.239 

49.1142 
4.941 

6.416 

77.202 
3.570 

7.150 
4.146 
2.134 
b. 15s 

30.550 

,304 
0.001) 
.l74 
.0'19 

b2.LHY 

0 . 0 (J 1J 

.a6b 

.U56 

.411 L 

1.0bu 
.oao 
,521 

2.018 

.77% 

.37 3 



INUIJSTIIY 

4 LITHER METALLIC MINERALS 
5 COAL 
6 C411rJF. OIL 
7 OUAHKY MATERIALS 
H ivUk I.lE'IAI,I,IC MTPIEPALS N E b  
9 SERVICES TO MINING 

10 FOOD PHODIICTS 

W 12 TOnACCO  PKOOUCTS 
1 1  ALCOHOLIC  HEYERAGES 

J3 TEXTILE  PRODUCTS 
14 TIPHbK AN11 PAPER PRODUCTS 
1.5 CHEMICALS 
I b  PETROLEUM  PKODUCTS (AUST. UIL) 
17 PEYROLEUM PRODIICTS (IMP. UILI 

19 CEMtNT 
18 GI,ASS AN0 CLAY PRODIICTS 

21 CONCRETE PROrlllCTS 
20 HEADY MIXED CONCRETE 

22 NON-HETALLIC  HTNERAL  PRODUCT 
23 HIIIEHAL,  PRODllCT 

115 SHIP AN0 bOAT HUILDINC 
26 LOCOHOTIVES ROL1,ING STOCK 
27 AIRCRAFT hU1LOING 
2R SCIENTIFIC ,ELECTRONIC EQUIPMENT 

24 w r r l R  VEHICLES AND PARTS 

1705.00 

505.00 
38.00 

358.00 
O.@G 

0.00 
3.00 

3687.00 
14.00 

2111 .oo 
173.00 

lhb9.00 
691.00 

350.00 
489.00 

50.00 
0.uo 

0.00 
0.00 
1.00 

10.00 
1901.00 
1042.00 

84.00 
34.00 

334.00 
26.00 

582.00 

4253.56 
207.14 
613.11 
975.21 
601.41 
275.54 
168.82 
65.71 

4392.79 
49.13 

309.65 
189.13 

2856.01 
3244.11 
1975.62 
963.82 
327.. 47 
453.88 

146.22 
205.60 
141.46 

5011.61 
1489.86 
255.72 
190.44 
291.67 
734.16 

111.w 

0.000 
2.224 
0.000 
0.000 
0.000 
0.u00 

79.514 
0.000 
o.uo0 
0.000 
0.oou 
u.000 
0.000 

11.486 
6.756 

36.620 
17.972 
0.000 

12.189 
1.351 

23.694 
.l35 

20.269 
,541 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
1.074 

0.000 
0.000 
0.000 

47.134 
u.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3.800 
.58 1 

5.488 
0.000 
1.217 
H.336 

11.524 
.096 
.404 
.036 

0.uoo 
0.000 
0.000 
u.000 

.2oe 

1.216 
3.270 

2.9Y1 
,811 

ll.ad'7 
2.312 

H3.740 
1.901 

1.532 
,735 

.223 

4.044 
.l37 

22.832 
47.203 
33.110 

.E65 

12.496 
7.200 

23.Y4Y 
.R1 1  

37.704 
7.672 
1.005 
1.076 

1. b 8 7  
.3lS 

20.968 

.c29 
1 .S82 
.l32 
-307 
.3k4 

49.602 
4.307 

2.893 
1.49b 
,035 

-0.1 3 
. U1 1' 
.l62 
.64b 

1.156 
4.491 

1u.111 

6.4U2 
,191 

8.54h 
11.638 

.573 

.l 52 

.417 

.S15 

.S65 . l(lR 

.230 



ROAD CUIISTRUCTIDhl INDUSTRY  kEQUIREHtMTS : 80% OF NARHANTED PROGRAH 
(NATIDIIAL ACCOUWTING DtFINITIONS : SYILLIUN 1968-69 PRICES) 

: 19tI1/82 

INllllSTRY .FINAL 
DEMAND 

TOTAL 
OUTPUT REOULREMENTS OF INDUSTRY AND IIIDIPL.:CT (IF INU'I:;T;(Y 

DIHECT PERCENTAGE LJIRLCT PERCt 'i P h ; i .  

S H  $M SM OUlPUT REQIlIRCNtilTS OUTPIJT 
% $M % """""""""_""""""""""""""""""""""""""""""""""""""""""""""""" 

79 
30 
3 1  
3 2  
3 3  
34 
3 5  
3 h  

3 H  
3 7 

W 19 
.l 40 

41 
42 
4 3  
14 
15 

41 
a b  

4 H  
49 
5 0 
5 I 
52 
5 3  
54 
5 5  
56 

5 H  
fJ 7 

7.27.00 
359.00 

243.00 
132.00 

6H2.00 

604.00 
51.00 

572.00 
141.00 
130.00 

2190.00 
721 .OO 
74.00 

1593.00 
4t110.00 
651 .00 

1105.00 
140.00 

551 .U0 
734.00 

859.00 
607.00 

3Yh2.00 
1426.00 

2074.00 
1181.00 
2344.0(! 
236Y .00 

2634.00 
341 .00 

749.76 
537.94 

179.02 
323.09 

1015.31 
302.98 

1189.07 
1354.01 

608.94 
183.39 

2190.00 
727.00 

2909.53 
263.22 

7064.19 
905.05 

1843.53 
312.61 

1091.82 
1039.11 
899.12 

5031.73 
1599.05 

3962.00 

2370.76 
1181.00 

2398.43 

7385.83 
475.18 

2110.05 

0.000 
.l35 
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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  vary  with  traffic  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. 



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  road  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 nust conform  for  the  expenditure of funds 
granted  to  the  States  for  national  highways. 

THE  AUSTRALIAN  ROADS  SURVEY  (ARS) 

The  standards  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 more  detail  in  the  Specifi- 
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  classifica-tLon  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  projects 
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. 

A CBR study of residential  streets (l) 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  tnat 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 "BEEDS" AND WARIVXGTED 
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  is  considered  to 
be  a  fairly  insensitive  response  to  such  a  large  and  drastic 
reduction in road  standards. 
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. at the  existing ARS design  standards  the  size of the  warranted 
program at l0 per cent discount  rate  increased by 1.5 per cent 
for a. 20 per 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(2). If this has been  attributable to 
reduced  design  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  expenditure  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/or 
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  magnitude of the  warranted  construction  program  appears 
rather  insensitive to changes  in  design  standards. 

Further,  the  maintenance cost, 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  althoush  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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4 

5 

Those roads which form the 
principal avenue for comun- 
ications between major 
regions of Australia inciud- 
ing direct connexion between 
capital cities 
Those roads, not being Class 

form the principal avenue of 
1, whose m a m  function is  to 

corntunications ?or movements. 
(il between  a capital ciey 

and their capital 
and  adjoining States 

cities : 
(iil between  a capital city 

and key towns: 
(iii)  between key towns 
Those roads,not being Class 

is to form an avenue of 
1, or 2, whose main function 

communicatlon for movements: 
(i) between important 

and'class 2 roads and/or 
centres and the Class 1 

key towns; 
[ii)  between important 

centres; 
(iii)  of an arterial natcre 

within a town in a 
rural area. 

Those roads, not being Class 
1, 2 or 3 :>hose main function 
is to provide access to 

property within a town in  a 
abutting property (including 

rural area). 
Those roads which provide 
almost exclusively for one 
activity or functiax and 

* which cannot be  assigned  to 
Classes 1, 2, 3 or 4. 
URBAN APXAS (as defined) 
Those roads whose mair 

principal avenue of coi?nuni- 
function is to perfom the 

movements. (.a.r:eriai Roads) 
cation for massive traffic 

Those roads, not being Class 
6, whose main function is  to 
supplement the Class 6 roads 

movements oz which distribute 
in providing for traffic 

systems. (Scb-errcrisl 
traffic to local street 

Roads) 
Those roads .:or be;ng Class 
G or 7, v:hose xzin ?--.ctlc:. 
is to proj-ice ~CCESS :c 
abutting procer:?. 
Thmse roncs x,:hic!~ pro-:ice 
bli;1ost e:xclis:-Jel.: 3 z  ore 
activity or fuzcris: zx2 
which canno- be  2ssigr.r-6 
to Classes G, 7 01 8. 

"RLRL AErTZRIAL ROADS" 
escqt those declared 
as Katiznal iloads. 
:c1 1, 2, 3) 
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