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FOREWORD 

The main purpose of the work presented i n  this Paper  was to  examine 
the nature of  road  pricing  in Au.stralia and identify potential areas 
for improvement. The approach adopted was  to  consider  the  relevant 
aspects of economic theory underpinning  road pricing and  then to 
examine how different road pricing  strategies  have been implenented i n  
a number of overseas countries; specifically the United States, New 
Zealand,  Singapore  and Hong Kona. Options  for  improving  the 
Australian road pricing  system  are discussed i n  the  light of overseas 
experience. 

Amongst  the issues explored  in  the  Paper  are  the possible road pricing 
objectives, the potential conflicts between these objectives  and  the 
pricing strategies which may be available  to meet them. The case 
studies presented provide  examples of how these issues and problems 
have been addressed  in practice. 

The research for this Paper  was undertaken by Mr M.W. Ingharri and Mr 
D.P. Luck of the  Intergovernment  Finance  and  Legislation  Section of 
the Financial Assessment 3ranch. 

.A.J. Shaw 
Assistant LJi rector 

Financial Assessment Branch 

Bureau of  Transport Economics 
Canberra 
AlJgust 1985 
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SUMMARY 

This  Paper  addresses  the  question of road  pricing in Australia. 
Attention  is  directed at assessing the performance of the  pricing 
system in terms  of  satisfying  specific  pricing  objectives  and 
examining  alternative  pricing  strategies to the  current  system. 

The approach  adopted i n  the  Paper  was  to  examine  the  theoretical 
aspects of road  pricing  and  how  specific  road  pricing  strategies  have 
been implemented in a  number of overseas  countries. The United 
States,  New  Zealand,  Singapore  and  Hong  Kong  were  selected  as  case 
studies. These countries  were  chosen on the basis of differences in 
road  pricing  objectives  pursued. The United  States  pricing  scheme is 
equity  based  while  the  New  Zealand  scheme has some  regard to economic 
efficiency  criteria. The  Singapore and  Hong  Kong  pricing  schemes  are 
concerned  with  the  effects of congestion. 

Economic  theory  suggests  that  road  users  should pay for the  provision 
of  road services.  Roads  possess some of the  characteristics  of  public 
goods  but they also  retain  some  private  good  characteristics.  Hence, 
while  their  provision by the  public  sector is justified no rationale 
exists for providing  roads  free of charge. 

As roads possess both public  and  private good characteristics,  road 
pricing may  be used to pursue  a  number  of  different  objectives. Three 
broad objectives of government  pricing of roads are identified i n  the 
Paper: 

. economi c  efficiency; 

. income  distribution;  and 

. financial goals (for  example, cost recovery). 

Conflicts  between  these  objectives  exist  and  while, in theory,  pricing 
strategies can be designed  to  satisfy each  of these  objectives  it is 
unlikely  that a1 1 three can  be satisfied  simultaneously by any one 
pricing  strategy.  Hence, it  is necessary  that  decisions be made 
concerning  the re1  ati  ve importance of a1 ternati ve  pri  ci ng objecti ves 

ix 



and the  extent  to  which each should be pursued. In practice, 
compromises may need to be  made. 

The  case  studies  examined in the  Paper  provide  examples of how the 
conflict between objectives has been resolved in other countries. 

The chief  objective of the  United  States  pricing  scheme is the 
maintenance of equity between different classes of road users. 
However,  cost recovery is also an important  consideration. In 
attempting to achieve  these  objectives two major charges  are  imposed; 
namely  fuel taxation and a heavy vehicle  use tax. This  later  charge 
is an annual fixed  fee  levied on the basis of average  distances 
travelled by different  classes of vehicles. It is argued in the  Paper 
that  this  averaging method results in vertical equity between 
different  classes of vehicles being maintained, but it adversely 
affects  horizontal  equity  between  similar  vehicles.  Economic 
efficiency  criteria  are,  also  not  satisfied by this  charging 
structure. 

The principles which underly the New Zealand road pricing scheme  are 
similar  to  ,those  underlying  the United States scheme. , The fundamental 
principle  underlying  the New Zealand  system is the recovery of  a1 1 
road  costs  from road users. The  system is, in essence, based on a 
particular  strategy  for  achieving  equity,  the  cost  occasioned 
methodology. However,  unlike  the United States  scheme,  the New 
Zealand  scheme has elements of efficiency built into it through the 
imposition ,of weight-distance  taxation  incorporating the use of 
hubodometers. To the  extent  that  the distance averaging  factor 
present in charges  levied is not as great as that in the  United  States 
charging  structure,  the New Zealand pricing system is likely to 
achieve  higher  levels of efficiency and also horizontal equity,  while 
recovering all road costs. 

Unlike  the  United  States and New Zealand road pricing schemes  those 
implemented in Singapore  and  Hong  Kong  are  directed  at  reducing 
congestion  levels  within  inner-urban areas. The two approaches 
adopted i n  pursuing  this  objective  are,  however,  considerably 
different. The  Singapore  scheme  employs  a  system  of  licencing  whereas 
the  Hong Kong scheme  uses  on-vehicle  electronic metering. In terms of 
simplicity  the  Singapore  scheme offers distinct advantages  over  the 
Hong  Kong  scheme, but i n  terms of the  maintenance of efficiency and 
equity the Hong  Kong  scheme  would  seem  to be superior. 

The  ,assessment of the  Australian road pricing scheme  indicates  that 
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Summary 

significant  deficiencies  exist  within its structure.  Heavy  vehicles 
are  generally  considered to underpay i n  relation to the costs  that 
they  impose on the road system  while  lighter  vehicles, i n  particular 
passenger  vehicles,  overpay.  Hence,  while  the  current  system may 
raise  sufficient  revenue  to  recover  the total costs  attributable  to 
all road  users,  improvements in efficiency  and equity can be made. 

It is argued  that  the  satisfaction of efficiency and equity criteria 
requires  that  the  avoidable  costs  of road use by different  vehicles  be 
recovered  from  those  responsible for them. By implication,  this 
requires  the  imposition  of  charges  which vary with  distance  travelled 
and  vehicle type. The only charge  that can fully  meet  these  criteria 
is a weight-distance  tax.  However,  there  are  a  number  of  problems 
associated  with  the  imposition  of  such a tax, in particular, 
acceptance on the  part of road  users  and  constitutional  constraints. 

Given  a  weight-distance  tax for recovery of avoidable  cost,  there  are 
a  number  of  other  charges  which coul d be used,  either  singly  or in 
combination, to achieve any additional revenue target. From  an 
efficiency  point of view,  the  choice of the best charge  or combi  nati on 
of  charges will depend on expected  user  reactions to the charges. 
Annual registration  fees  and fuel taxes  are  two  types of charges  which 
would  probably  best  perform any additional revenue  raising  function 
from  an  efficiency  viewpoint. 

Registration  fees  and fuel taxes  will,  however, have very different 
equity  implications - particularly  with  regard to the  burdens imposed 
on private  motorists  compared  with heavy vehicle operators. These 
implications  should be fully  considered in designing an appropriate 
system of road  user  charges. 

xi 



CHAPTER  l-INTRODUCTION 

Road  pricing  has been an  important  issue in Australia  and  other 
countries  because  of  the  key .role of  the  price  mechanism i n  the 
resource a1 location  process  and  concerns  about  the  fairness of charges 
to particular  road  user groups. 

The main purpose of the work reported i n  this  Paper  was  to  examine  the 
nature of road  pricing i n  Australia  and to assess its effectiveness in 
meetinu  specific  objectives.  This  examination  was  made  against the 
background of the  basic  theoretical  concepts  underlying  road  pricing 
and  the  road  pricing  experience i n  a  number of overseas  countries. 

In  earlier  Bureau of Transport  Economics  (BTE) research into  the  road 
financing  policies of a  number of overseas  countries,  reported in  STE 
Occasional  Paper 49 (BTE 1982a), it was  found  that  the  United  States 
and  New  Zealand  had  developed  road  pricing  schemes  with  specific, well 
defined  objectives. The United  States  has  adopted  an  equity based 
pricing  scheme  while  the  New  Zealand  scheme  contains both equity  and 
efficiency  elements  within  its  structure.  Both  these  countries  were 
included as case  studies in  this study to  illustrate  the  practical 
considerations  involved in adopting  a  system of road  user  charges to 
meet  specific  objectives. In addition,  the  Singapore and Hong  Kong 
road  pricing  schemes were examined as  they provide  examples  of  pricing 
schemes  specifically  designed  to meet another  objective;  the control 
of  traffic  congestion. 

The structure of this  Paper  takes the following form. Chapter 2 
presents  theoretical  aspects  of  road  pricing,  including  the  economic 
rationale  for  pricing  road use. Possible  road  pricing  objectives  are 
outlined  and  strategies  designed to satisfy  these  objectives. 

Chapters 3 to 6 are  devoted to the country case  studies  referred to 
above  and  the  Australian  road  pricing system. The current  system of 
road  user  charges is described for each country  and  then  assessed i n  
terms of the  framework  developed in Chapter 2. 
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The various  options  for  changing  the  Australian  road  pricing  stucture 
are  discussed i n  Chapter 7. These  options  are  assessed i n  light of 
the  pricing  considerations  evident i n  the  overseas  countries  examined 
and  the  pricing  constraints  present  within  Australia.  Chapter 8 
contains a summary of the  main  issues  identified i n  the  Paper. 
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CHAPTER  2-ROAD  PRICING  PRINCIPLES:  CONCEPTS  AND  ISSUES 

The economic  principles  underlying  road  pricing  are well documented i n  
economic  literature.  This  chapter  provides  a  summary of these 
principles  and  a  discussion of the  more  important  contemporary  road 
pricing issues. It also  contains  details of the  possible  objectives 
for pricing  roads  and  how the choice between road  pricing  strategies 
depends on the  primary  objectives being sought. 

The discussion in this  chapter begins with  a  short  explanation of why 
road  use  should be priced. This is followed by an analysis of the 
current  economic  theory of road  pricing,  including  some  theoretical 
and  practical  problems.  Alternative  pricing  objectives  are  then 
presented  along  with  alternative  road  pricing  strategies  designed to 
achieve  these  objectives.  Finally,  some  current  road  pricing  issues 
are  examined. 

The discussion  has been kept as non-technical as possible  but  some 
economic  terms and concepts  are  required to accurately  explain  pricing 
principles. Further  amplification of these  concepts  can be found in 
most  micro-economic  textbooks. 

RATIONALE  FOR  ROAD  PRICING 

I f  roads were wned and  supplied by private  firms  there  would be 
little  question  that  motorists  would be charged for using them. I n  
this  situation  prices  would  generally be determined by market  forces. 

For various reasons  roads  are  not  usually  provided by private  firms 
but by governments.  These  reasons  include  the  difficulties of 
excluding  people vrho are  unwilling to pay,  the  limited  charging 
mechanisms  available  to  private  firms  (for  example,  tolls)  and  the 
high costs  of  collecting  these  charges. A further  characteristic of 
roads  favouring  public supply is the  existence of externalities; 
benefits  or  costs  not  accruing  wholly to users  (for exawle, benefits 
to shop owners,  costs of noise  and  pollution to nearby  residents). In 
the  case of benefits to non-users, it may  be desirable to expand  road 
capacity to take  advantage  of them. However,  there  would be no 



incentive for  a private  firm to do so if it  could  not  charge  for  these 
benef i ts. 

Equally,  there  would be no  incentive for  a private  firm to improve  the 
safety  features  of  roads if it did  not  have to bear  the  cost  of 
acci  dents. 

The provision of roads by the  public  sector  means  that  it may not be 
necessary to directly  price  their  use,  since  governments  have 
available to them  a  range  of  revenue  sources  from  which to  fund roads 
expenditure (or other  areas of  expenditure). Roads  could, for 
example,  be  funded  from  income  taxation  receipts.  However,  there  are 
a  number  of  reasons  why  governments may choose to impose  charges  on 
the use of  roads. In general there  are  three main objectives for 
pricing  roads;  economic  efficiency,  equity  and  revenue  raising (a 
financial objective). 

The main economic  rationale  for directly pricing  the  use of publicly 
provided  roads, i n  a  way  similar to the  situation  if they were 
provided by a  private  firm, is the  desirability of achieving  an 
economically  efficient  allocation 'of the  scarce  resources  of  society. 

The price  charged  for  road  use  affects  the level of usage. When an 
'appropriate'  price is charged,  the  resulting level of  road  use 
provides  a signal  as to  whether more  or  less resources  should be 
directed to the road  system.  In the  absence  of  prices,  road  users 
will  be encouraged to demand  a  higher  than  'optimal' level of 
services. 

The pricing of  road use may also  assist in obtaining  an  efficient 
allocation  of  resources  among  road  and  other  transport  modes. In the 
absence of road  pricing,  demand may  be attracted away from  lower  cost 
rail or  air services.  This may lead to the  consumption of more 
resources in undertaking  a  given  transport task. 

A further  aspect of the  efficiency  argument for directly  pricing  road 
use rests on the  fact  that, in many instances,  road  transport is an 
intermediate  good,  or  a  further  input  into  other  productive  processes, 
and  not  a final  good. As a  result,  appropriate road user charges  are 
an  important  element i n  maximising  the total productive  effort of the 
economy. 

Governments may wish to pursue  objectives  apart  from  economic 
efficiency  through  the  provision  and  pricing  of  road  transport 
infrastructure. For  example, governments may provide to  a particular 
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Chapter 2 

area road infrastructure of  a quality for  which  the construction and 
maintenance costs  cannot possibly be recovered from potential road 
users  and justify this on the basis  of defence, fiscal equalisation, 
regional development, equity or  other social  grounds. Such a decision 
results in  a redistribution of resources or  income  within  the 
community. 

Finally,  road pricing may also be adopted by governments because of 
its potential use  as a  general taxation measure. For example, road 
pricing may be  used to raise  revenue  over  and  above  the  amount 
necessary to recover the costs incurred  in  providing  the road 
infrastructure, or simply to  recover a particular  amount which the 
government decides is  an  appropriate  contribution by road users 
towards road costs. 

These  three goals; economic  efficiency,  revenue  raising  and equity 
(income distribution) are discussed in  turn. The conclusion reached 
is that each  of the  available road pricing  stategies is unlikely to 
achieve all three  objectives  simultaneously  and a decision must 
therefore be made about the  relative  importance of the alternative 
goal S. 

ECONOMIC  EFFICIENCY 

Economic efficiency is concerned  with 
resources among  competing needs. Ysing a 
the behaviour of  firms  and  consumers, 
establ i shed  from mi cro-economi c theory 

the  optimal allocation of 
number of assumptions  about 
precise  conditions  can be 
for maxi mi sing  economic 

efficiency. The process of achieving maximum economic efficiency is 
seen  in  the theory as  one of maximising  the utility or  satisfaction of 
all individuals in their consumption of goods. 

The si " ~ p l  e mi cro-economi c model demonstrates that  economic efficiency 
is maximised when  the price charged for each good or service is equal 
to the marginal cost  of  proddcing  the  good,  that  is,  the  cost  of 
producing the final unit of  output. I n  the  case of a firm  operating 
in a competitive market it represents the  lowest  price  at  which an 
additional unit of output of the good will  be supplied. 

Economic theory suggests  that it is efficient for a government to 
fund production of a good from  income  taxation only when  the 
marginal cost  of  providing  the good is  zero 1 . In special cases, such 

1. This special case,  where wrginal cost is zero, is referred,to by 
Samuelson (1954) and  other  economists  as a 'pure  public good . 
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as  defence,  this may  be applicable because the extra cost of providing 
defence to one extra individual is  zero  (or, very close to zero). 
However,  the marginal cost  associated with a vehicle being used on a 
road is usually not  zero.  For  example, the use of a vehicle on a  road 
causes .damage to the road surface  resulting i n  maintenance  costs  being 
incurred. There  are  also social costs  associated with road  usage such 
as  pollution  and  congestion costs. 

The marginal cost of road use (which includes social costs)  is, 
however, generally recognised to be a small proportion of total 
costs.  Therefore,  the  adoption of the  marginal  cost  p,ricing 
principle,  while  maximising  economic efficiency under  the  assumptions 
of the simple  micro-economic model, may  not recover all the  costs of 
road  provision  and  thus  require  subsidisation  from general taxation. 
The main reason why the  revenue  collected  from  a road pricing  strategy 
based on marginal costs will  fa1 1 short of the total cost of road 
provision is the  existence of joint or common costs. Joint  costs 
l'nclude t,he fixed costs of  providing  the basic road system which are 
required before even one vehicle can  travel  on the road (for  example, 
r.ight of way and  a  minimcm  standard of road). Common  costs  include 
those wJ11.ch vary  as the level of traffic varies (for  example,  extra 
lanes  and  traffic lights). These  costs, which can be either variable 
or fixed,  cannot be attributed  to one individual user  and are not 
affected by the  use of the  road by one additional vehicle. 

The term avoidable  cost is, often used i n  discussions on road pricing. 
The term refers to the  costs  that  could be avoided if a  particular 
vehicle did not use the road system,  whereas marginal cost refers to 
the cost of providing an additional unit of output  (for  example  road 
use). The latter can be difficult to  measure,  whereas  avoidable  cost 
is, at least i n  theory, much easier  to  calculate.  The  two  concepts 
are generally used i nter-changeably a1 though they are technically 
different. 

FINANCIAL GOAL 

The nature of road costs means that the application of the simple 
economically  efficient  (marginal  cost)  pricing  rule to roads. will 
result in  a shortfall i n  the recovery of the total costs of road 
provision. Therefore, the recovery of all. road costs, or the use of 
road  pricing to raise general revenue  over and above  the  cost of 
provfding  roads,  requires  the  adoption of an alternative  strategy  to 
marginal cost pricing. 

6 



Chapter 2 

The appropriate  pricing  strategies  to  provide  desired  revenue  levels 
while still preserving  the  key  elements  of  economic  efficiency  have 
been  of interest  to  micro-economists  since early  this  century. The 
most  succinct  early  work  on  the  subject  was  presented by Ramsey in 
1927. The model developed by Ramsey (1927) has been refined by a 
number  of  researchers  including Baumol and  Bradford (1970). The 
Ramsey model sought  to  establish  conditions  under  which  charges 
greater  than  marginal cost might be levied  that  would  minimise  the 
consequent 1 osses in efficiency . 

The Ramsey  model demonstrates  that  to  achieve a specific  revenue 
target,  and  minimise  the  welfare loss from  not  setting  prices equal to 
marginal cost,  prices  should be set so that  the level of  use of roads 
by each road  user is in the  same  proportion  as  would  be  the  case if 
prices  were  set  at marginal  cost. It is argued  that  when  this 
condition  is  fulfilled  distortions i n  the  demand  patterns of road 
users will  be minimised. 

In practice  this  requires that higher  prices are set for those  road 
users who are  least  deterred by high  prices. These  users  are  said to 
have  a  low  price  elasticity of demand for road use. Users  with  a  high 
price  elasticity,  or  a  strong  sensitivity  to  price,  should be charged 
closer  to marginal cost.  Technically, Ramsey pricing  means  pricing 
according to  the inverse  price  elasticity of demand for road use for 
each indi vi dual. 

The above  pricing  rule is applicable  whether  a  government (or private 
firm)  wishes to  recover all costs  (including  common  and  joint  costs), 
a  lesser  amount (but still above marginal cost)  or  a  greater  amount. 
However, it  is dependent on a  number of assumptions,  the  most 
important  of  which is that  there  are no close  substitutes for road  use 
(which i n  technical  terms means that the cross  elasticities  of  demand 
are zero). 

If,  for  example,  the  application of  this  rule  resulted i n  a 
significant  number  of  road  users  switching to,  say, rail then this 
situation  can  give  rise  to  distortions in  the  demand  for both 
transport  services. In this  case  it  has been shown  (see  Kolsen 1968) 
that  prices  should be set  for both road  and rail such that 

road  price rail price 
road marginal cost rail marginal cost 
" - 

To generalise  this  statement,  wherever  there  are  close  substitutes in 
the economy and  one or  all are  taxed,  then  taxes  should be set such 



that  the  final  price  is  a  constant  proportion of marginal  cost  for a1 
substitutes. 

These  pricing  rules  represent  what  economists  term  'second-best 
options  which, i n  theory,  are  not  as  efficient  as  marginal  cost 
pricing. I n  choosing  between  them it is necessary  to  decide  whether 
there  are  close  substitutes  for  road use.  On this  point  there is some 
disagreement. 

It is clear  that only  some  forms  of  road  use  are  currently i n  
competition  with rai 1 transport  services,  most  notably  long  distance 
road  freight.  Thus  one  major  issue i n  applying  the  above  pricing 
rules is the  setting  of  prices  for  long  distance  heavy  road  vehicles. 
It is often  argued  that  some rail freight  services i n  Australia  fail 
to meet  marginal  costs  (see  National  Road  Freight  Industry  Inquiry 
(NRFII) 1984). Where  this is the  case,  heavy  road  vehicles  in  direct 
competition  with rail freight  should  not pay more  than  marginal  cost; 
on both  equity  and  efficiency  grounds  both  modes  should  always  at 
least  cover  their  marginal  costs.  Alternatively rail freight  rates 
could be increased  above  marginal  cost i n  line  with  the  priceharginal 
cost  ratio  of  heavy  road  vehicles,  that is, both  modes  should be 
treated  equally.  For  those  heavy  road  vehicles  not i n  competition 
with  rail,  and  for all other  road  users,  prices  above  marginal  cost 
should  be  related  to  demand  elasticities if welfare  losses  are  to be 
minimised. 

A  further  point  to  note is that  to be strictly  correct  the  Ramsey 
pricing  rules  should  apply  to all 'complements'  of  road use. For 
example,  purchase of motor  vehicles  and  parts,  such as tyres,  should 
also be reduced  pro  rata  to  the  levels  that  would  result  from  marginal 
cost  pricing. I n  practice  this may he difficult or impossible  to 
achieve  since  the  demand  for  these  'complements'  will  differ  from  that 
for road use. Although  there  are  no  clear  rules  for  action i n  this 
case,  possible  effects  on  the  demand  for  complementary  goods  should be 
taken  into  account i n  assessing  appropriate  charges. 

On  the  other  hand,  some  complements may be less  sensitive  than  road 
use  to  taxation. If so, it might be better  to  tax  these  complements 
than  to  tax  road  use,  since  this  could  result  in  a  smaller  loss of 
efficiency.  For  example,  it may be that  demand  for  vehicle  ownership 
is  fairly  inelastic  with  respect  to  higher  registration  charges.  Some 
road  users  may  choose  to  dispose  of  their  vehicles  when  faced  with  a 
large  tax  on  ownership,  or  decide  not  to  purchase a vehicle (or  a 
second vehicle), but  these  individuals may be  small  in  number.  In 
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addition,  taxation on vehicle ownership may have  little  impact on the 
road use  of the  remaining  vehicle  fleets. 

A decision on the  appropriate item(s) to  tax  requires  information 
about  the  demand  elasticities for these  conplements as  does the 
appropriate level of  taxation for individual  road users. 

I n  practice  demand  elasticities,  and  therefore  Ramsey  prices,  are 
difficult to measure  and  some  simple  approximate  charges may have  to 
be determined if this  approach is adopted.  Studies  of  demand 
elasticities  have yielded widely  varying  results (see,  for example, 
Taplin's  discussion  of  the  subject  (Transport  Economics  Centre  (TEC 1 
1981). In each  sitgation  (for  example,  different  countries  and 
different  road  categories)  separate  studies may  need to be undertaken 
to  determine  elasticity values. 

A point  worth  emphasising is that Ramsey pricing  rules only  show how 
to minimise  the loss of  efficiency  from  charging  road  users more than 
avoidable costs. There is no intrinsic w r i t  from an economic 
efficiency  viewpoint i n  achieving any particular  cost  recovery  target 
above  avoidable  cost  (although  the  potential  to  cover total costs  over 
the  life  of  an  asset may  be  an  iniportant consideration for investment 
decisions). Hence  a  more  efficient  approach may  be to obtain  revenue 
above  avoidable  costs  from  the  community  at  large  rather  than  from 
road users  (for  example,  through  income taxation). 

EQUITY GOALS (INCOME  DISTRIBUTION) 

The economically  efficient  approach and the  adoption of Ramsey  pricing 
rules for revenue  raising  from  road  use may produce  results  which  are 
unacceptable  from  the  point of  view  of income  distribution i n  
soclety. The inverse  elasticity  rules,  as well as most  micro-economic 
principles,  were  originally based on concepts of utility  functions 
where  it was  assumed  that  the marginal utility of  money was  constant 
for all individuals.  Further, they were  premised on a  proposition 
(known  as  the Kal dor-Hicks  criterion 1 that  society 'S welfare  can be 
said  to  improve if the  sum  of  utility  gains by some  individuals  exceed 
the  sum  of  utility  losses of  all other  individuals. I n  other  words, 
welfare will be improved if  losers  can be compensated by those  who 
gain,  whether  or not compensation is actually made. 

A more  restrictive  approach has  been developed in modern  welfare 
economic  theory  whereby  welfare is said  to improve if no consumer 
loses  but  some gain (see  discussions  of  Pareto  optimality in most 
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modern micro-economic  textbooks, for example,  George & Shorey 1978). 
However,  current  welfare  economic  theory  still  ignores  the  fact  that 
income  distribution in society may  be adversely  affected  from  some 
indi vi duals ' perspecti ves under  ,conditions  of  Pareto optimal i ty or 
under Ramsey pricing. For example,  more  wealthy  individuals may  be 
made  relatively  better  off  even  though  poorer  people may ,also gain. 
This may  be viewed by some  individuals  as  an  inferior result. 

is 
i ch 

The micro-economic  approach to  the problem  of  income  distribution 
to address  it  through  income  taxation  or  subsidies  (cash  grants) wh 
do  not  distort  the  pattern  of  demand for road use. 

The use of, measures  such as income  taxation t o  address  a  specific 
problem such  as the  income  effects  arising  from  road  pricing  are, 
however,  rather 'blunt' and  appear  to be generally  unacceptable  to 
governments. The preferred  alternative  usually  involves  the  adoption 
of a '  pricing  policy  which  explicitly  (or  implicitly)  takes 
distributional  considerations  into  account  (for  example,  concessions 
on  bus fares  for low  income groups). 

In contrast  with  economic , efficiency  pricing  rules  no  unique, 
unambiguous  analysis has  been developed to provide  pricing  rules  that 
would  ensure  income  distribution will be 'improved'.  Lansing (19668, 
p. 5 )  comments  that  considerations of income  distribution  lie on the 
boundary between  economics  and  politics.  What  constitutes  an 
equitable  allocation of resources  can be determined by a  number of 
factors but cannot be uniquely defined. 

' ,  

Three  different  approaches have  been identified as possible  ways  to 
address  the  problem  of  atta,ining .an equitable  distribution of costs 
among  road users. These are: 

. the  cost  occasioned  approach 

. the  benefits  approach 

. the  ability to pay approach. 

Cost occasioned  approach 

The basis  of the cost'occasioned approach is founded on the  principle 
of  horizontal  equity. This principle  suggests  that  individuals in 
equal positions  should be subject to the  same  levels of taxation. 
This  implies  that  road  users  who  impose  the  same  levels  of  cost on the 
road  system  should  .be  confronted  with  similar  charges. 

The  cost  occasioned  approach  is,  like the economic  efficiency 
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approach, cost based but  open to  the level of  costs  attributed to 
individual  users. As applied i n  practice,  the  cost  occasioned 
methodology  entails  attributing all costs (or as  much as  possible) to 
individual  road users. Thus it attempts to attribute  common  costs to 
individual  users  using  criteria  usually  based on engineering  aspects 
of roads. For example,  because  roads  are  often built to a  higher 
standard  than  required for cars  alone, in order  ta  cater for heavy 
trucks,  the  additional  construction  costs  of  pavements  and  bridges 
required for truck use  are  allocated to trucks. The basis  of such an 
allocation is usually  some  formula  derived by engineering research 
such as the  'fourth  power  rule'.  This rule holds  that  pavement  damage 
is proportional to the  fourth  power  of  the  axle  load  of  the vehicle. 
Thus the pavement  thickness  required varies with  the  number of unit 
axle  (raised to the  fourth  power)  passes  over  the  surface.  Other 
factors  usually  considered  include  distance  travelled  and, in the case 
of  bridges, gross vehicle mass. 

All remaining  costs,  including  joint  costs,  which  cannot be attributed 
i n  some  way  among  vehicles  are  usually  allocated by some  generally 
accepted  but  arbitrary  method  such as dividing  them  equally  among all 
vehicles or on a  vehicle  kilometre basis. 

Thus almost all costs  cther  than marginal costs are a1 located  among 
road  users on a  causal basis. This  compares  with  Ramsey  pricing  which 
allocates  these costs on the basis of demand. The difference i n  
practice  between  these two methods is impossible to ascertain U priori 
and  would  depend on many  factors,  such as the  types  and overall  design 
standards  of roads. This  also  means  that  the  results i n  one  country 
may not be applicable in another. 

Benefits  approach 

This approach is based on the  proposition  that  the level of taxes 
levied on individuals  should  reflect  the  benefits they derive from 
consumption. 

A  major  difficulty  with  this  approach is the  necessity of measuring 
the benefits enjoyed by all road  users  from  using  the roads. This is 
a  large task and  involves  considerable  subjectivity. For this  reason 
the  approach  is  generally  not  considered practical. 

Ability to pay approach 

This  concept is also  derived  from  principles of income  taxation. In 
general,  it  is  based on the  proposition that individuals  should be 
taxed in accordance  with  their  financial or economic  ability to pay 
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such  taxes.  However,  these  abilities  are  difficult  to  measure.  It 
has  been  argued  that  the  concept  of  ability  to pay has  its  foundations 
i n  the  notion  of  a  utility  function,  suggesting  that  individuals 
should  accept  equal  reductions i n  utility  as  a  result  of  taxation. 

Comparison of equity  approaches 

It is important  to  note  that  the  three  equity  approaches  outlined 
are  mutually  exclusive.  The  charges  resulting  from  implementation of 
each of the  approaches  will be  different.  They  are  also  most  unlikely 
to be consistent  with  marginal  cost  pricing  or  Ramsey  pricing  rules. 

The  choice  of  a  preferred  equity  approach  to  road-pricing  is  likely  to 
depend on data  avai  labi 1 i ty and  administrative  practi cabi 1 i ty. Most 
equity  based  studies  have  employed  the  cost  occasioned  approach 
because  of  the  measurement  difficulties  involved  with  the  benefits 
approach  and  the  ability  to pay  approach. 

PROBLEMS  AND  ISSUES IN ROAD  PRICING 

The  discussion  above has outlined i n  general  terms  the  broad  types  of 
approaches  that  can be followed i n  determining  suitable  road  pricing 
schemes  to  satisfy  different  pricing  objectives.  The  broad  objectives 
which  might  be  pursued  have  been  specified,  along  with  the  appropriate 
strategies  to  achieve  these  objectives.  Some  of  the  problems 
associated  with  developing  mechanisms  and  rules  to  meet  the  objectives 
have  also been  identified.  However,  there  are a number of other 
problems  and  issues  which  must  be  addressed  before  any  of  these 
schemes  can be implemented;  some  relating  to  individual  schemes  and 
some  of  a  more  general  character.  Two  of  these  are  discussed  below: 

. congestion  pricing 

. hypothecation. 

Congestion  pricing 

One  particular  cost of road  use  that has  attracted  special  attention 
from  economists  has  been  the  cost  of  road  congestion.  Congestion 
imposes  costs on other  road  users  rather  than on the  road  system. 
These  include  longer  travel  times  and  higher  vehicle  operating  costs. 

Since  these  costs are attributable  to  individual  road  users  and vary 
with  each  trip made,  they  should,  on  economic  efficiency  grounds, be 
priced i n  the  same  way  as  for all other costs. 

Charging  road  users  for  congestion  costs  can,  however, be difficult 
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for  at  least two reasons;  the  problems in measuring the  congestion 
costs  caused by each and every use of the road  and political 
consi  derati  ons. 

The  first  problem  arises  from  the  fact  that  congestion varies with 
location  and  time of day as well as  certain  characteristics  of each 
vehicle (for  example,  size,  acceleration  and  braking distance). 
Efficient  congestion  charges  should  reflect all these variables. 

Recent developments in electronics and mi cro-processors have the 
potential to solve  these problems. In fact an electronic  pricing 
scheme has  been recently introduced  in Hong Kong. Detai 1s of this 
scheme  are  discussed i n  Chapter 5. Such  schemes  have potential 
problems,  however,  including  cost and public  acceptability.  It is 
also  possible  that they might not be effective in  some  cities but 
simply shift  the  congestion elsewhere. 

The  political  consideration  is  concerned  with  the  levying  of 
congestion  charges on motorists  to  raise  considerable  revenue  when 
governments  are  unable  or unwi 1 ling  to  spend the revenue on improving 
the road system. 

While  these  difficulties may  be serious  there  is,  nevertheless,  merit 
i n  adopting  at  least  some  system  of  congestion  charges  to  deter  those 
who place least value on use of the road system in heavily congested 
areas. However, in most  countries  governments  have  not  adopted 
effective  pricing  schemes  but, by default, have left  congestion  to 
ration itself. Thus on congested  roads  there is a physical rationing 
of road space  with  little regard for  the  efficient  use of resources. 
The design criteria  for new roads tends  to  reflect this situation. 

Hypothecation 

In discussions on road pricing and cost recovery many commentators 
have  advocated  the  tying  of  revenue raised from  road  pricing  to 
expenditure on roads. Hypothecation policies have been adopted in 
many countries and there  are  specific  examples  in  Australia  (for 
example,  the  Australian Bicentennial Road Development  Program  and  the 
new Australian  Land  Transport Program). 

Economic theory does not provide  a basis on which  hypothecation may be 
justified.  By and  large,  expenditure  decisions  should be made on the 
basis of benefit-cost  analysis and pricing  decisions on the basis  of 
marginal cost pricing. There is no a pria~: reason why the  revenue 
collected  from  road  users  over  a  specified  time period should be  equal 

13 



to  expenditure, ,except perhaps over the total life of a  particular 
project  and, only then in special circumstances. 

The costs  imposed on the road system by road  users  should not be 
confused  with the .expenditure incurred i.n constructing and  maintaining 
roads. I t  is possible that if a parti.cu1ar road is never improved but 
is maintained  constantly at  a  certain  standard  over its  lifetime, 
total  costs  imposed  on  it by road  users  will  equate  with 
expenditures. However,  for the road  system as a  whole,  sections are 
constantly being improved  while others  .are deteriorating. Overall 
capacity has also been expandi,ng.  In addition,  apart  from the actual 
construction  and  maintenance expenditure, the  opportunity cost of road 
investrne,nts, (that is the benefits  that could be obtained by investing 
the funds spent on roads in other  productive  areas)  should  also be 
taken  into  account in .cost  recovery  calculations. 

There are,  however, advantages in the  pay-as-you-go approach to cost 
recovery. One  argument  advanced in its favour is that  it helps create 
financial, di'scipline because expenditure must be kept in line  with 
revenue raised. On the other h,and,  the pay-as-you-go approach can 
pose  problems,  particularly  during  inflationary  periods when road 
costs  are  increasing more rapidly than  hypothecated revenue. 

Other advantages may include  the  possibility that road users may  be 
more amenable  to  increased road user charges if the  revenue  generated 
is seen to be going to improve  roads and not siphoned  into general 
revenue. Road authorities  also  benefit: by not having  to  argue  their 
case  against  other  areas of government expenditure. However, treasury 
departments appear  to be reluctant to  see  their  scope  for budget 
management  reduced by the  tying  of any revenue  source to  a particular 
item of expenditure. It is also argued that such a  practice  reduces a 
government's  ability  to implement priority  programs. 



CHAPTER  3-ROAD  PRICING IN THE  UNITED  STATES 

The predominant  feature  of  the road pricing system i n  the United 
States is  its focus on equity considerations. The methodology on 
which the pricing system is based has been developed over  the  past 28 
years. The latest modification to the  structure of charges  was  the 
result of the  promulgation  of  the  provisions  of  the  Surface 
Transportation Assistance Act 1982 (STAA 1982) on 6 January 1983. The 
provisions of this Act represented a watershed i n  Federal  Government 
road financinq arrangements i n  the United States. Prior to this,  the 
structure  of  road  user charoes had remined substantially  unaltered 
since 1956. 

This  chapter  examines  the  impact of the provisions of the STAA 1982 on 
road pricing arrangements i n  the United States. In particular,  the 
central concern is focussed on the structure of charges that  arose 
from  the provisions of the  Act  and  how they correspond to  the various 
objectives of road pricina outlined i n  Chapter 2. 

The  chapter begins with details of the  role that each level of 
government i q  the United States plays i n  road financing. The 
background to the 1952 Act is then discussed and  the  current  system of 
road  user charges outlined. This systeril is  then assessed i n  terms of 
both the  framework  presented i n  Chapter 2 an3 the  specific objectives 
of road pricing  Nhich have been expressed in  the AEerican literature. 
Some comments concerning  the effectiveness of the United States 
pricing  system  are  also presented. 

RESPONSIBILITY  FOR  ROADS 

The system of aovernment i n  the United States is comprised of three 
elements: Federal,  State  and local  government.  In this  respect, it 
is  similar to the  4ustralian Federal system of povernment where  there 
is a shared responsibility of governmental functions. 

The United States  Constitution provides the basis for the role  of 
Federal and  State governments i n  the provision of road services. 
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There is  no provision  made  for local government. However, as  noted in 
BTE (1982a, p. 881, the State governments  have to  a  large degree 
delegated their roads  responsibility  to local government authorities. 
Hence,  there is a  sharing of roads  responsibility among  different 
levels of government in the  United States. 

Federal  government  responsibility  for  roads 

The Federal Government has 1 imited de ,jure responsibilities  for roads 
emanating from provisions in the  United States Constitution. However, 
when  financing and pricing  considerations  are  fully accounted  for, it 
is  possible  to identify a more extensive Federal Government de ;facto 
role. 

The Federal Highway  Administration  (FHWA) is responsible  for  the 
management of the  Federal  roads  program. The financial  basis for this 
program is derived from revenues  provided under the  Federal -Aid 
Highways Act  1916 and amending Acts. 

While  the funding requirements  for  this  program  are  met  partially by 
the  Federal  Government,  it  is, i n  effect, a State  government 
administered scheme. The  State governments are responsible  for the 
initiation of road  projects  to be considered for the  road  program, 
while it is the Federal Government's role to  decide  which  projects 
should  receive  Federal  funds. 

The degree of control that the Federal Government exercises over the 
disbursement of its  funds may  vary according  to road category. For 
example, a strong Federal involvement has been assumed over the 
interstate highway system. Federal funds  comprise the majority of all 
funds  spent on roads in this  system and the Federal Government 
undertakes a dominant  role in defining the composition of the  system, 
both physically and financially.  However,  for  other  categories of 
roads the degree of Federal  supervision is substantially  lower. 

State  government  responsi bi 1 i ty for  roads 
A requirement of the initial Federal-Aid Highways Act 1916  was that 
State governments be required  to  set up State  transport departments. 
One of the functions of these  organisations is to  formulate  State  road 
expenditure programs  for  evaluation by the FHWA. In total,  the  State 
governments mai  ntai n fi nancial and  administrative responsi bi 1 i ty for 
approximately 20 per  cent of the total road system  (BTE  1982a, p. 97). 

In addition  to  these responsibilities, the State governments also 
assist local government  authorities in  the  maintenance of their road 
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expenditure  programs.  This is accomplished by a  system  of  grants to 
local government  authorities. 

The various  State goverwents raise  revenue for roads  from  a variety 
of  sources  in  conjGncti on with  that  raised by the  Federal  government. 
These sources  include  excises on fuel, heavy vehicle  taxes,  motor 
vehicle  registration  fees  and  drivers'  licence fees. The State 
governments  also  receive  additional  revenue i n  the  form  of  phyments by 
local government  3uthorities  where  the  responsibility  of  these  levels 
of government for :wads  overlap. 

Local  government  responsi bi 1 i ty for  roads 

In the  United  St3tes local government  authorities  are  responsible for 
the admi nistrstim of t$s largest  proportinn  of  the total road  network 
(BTE 1982a).  iccal government  authorities  have  access to  their own 
revenue  sources.  These  include  road  user  charges  such as tolls, 
parking  charges  and  traffic  fines  and  other  charges  such  as  property 
taxes. 

It is evident,  therefore,  that each  level of  government in the !;n'ted 
States  exercises  a  significant  degree  of  responsibi !'ty in r?ak$ng 
decisions  concerning  road  finance  and  expenditure. Thus,  a de,':ailed 
examination  of  the  road  pricing  system i n  the  United  States  mdst 
include  the  charging  structures of all levels  of government. Such an 
extensive  examination is not  attempted  here;  rather  the i ntentior! of 
the  Paper is to  focus on particular  charging  schemes,  while  the 
discussion in this  chapter is restricted to  the Federal  roaG  user 
charges. 

THE  SYSTEM  OF  ROAD  USER  CHARGES  PRIOR  TO  1982  AND  THE  1982  UNITED 
STATES  FEDERAL  HIGHWAY  COST  ALLOCATION  STUDY 

The rationale for the  current  system  of  Federal  road  user  charges 
emanated  from  the  findings of the 1 S82 United  States  Federal  Highway 
Cost Allocation  Study.  Before  describing  the  United  States  pricing 
system in detail it is worthwhile  examining  the  findings of this  study, 
and  the  reasons  why it was instigated,  to  gain  an  appreciation of the 
objectives  behind the current  pricing  scheme. 

Major  changes in  road  pricing  arrangements  prior  to  1982 

The basis of the  current  system of charges  was  laid i n  1956 when 
specific  Federal  road  user  charges  were  first  introduced. 

Prior to this  time  road  expenditure was  financed  from  revenue 
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collected  from general taxation sources. As a  consequence,  no .formal 
1 ink existed between road  revenue  and road expenditure. 

The Highway  Revenue  Act  1956  introduced  a 1 ink between specific 
charges  and  road  expenditure.  The  Act  adopted  a  'pay-as-you-go' 
philosophy to road financing i n  establishing  the  Highway  Trust Fund. 
This  fund  received  revenue  from  a  number of taxes  levied on road  users 
which  were  earmarked  for  expenditure on roads. User  charges  accrued 
firstly to  a  General,  Fund,  administered by the US Treasury,  and  were 
then  transferred to the  Trust  Fund.  Withdrawals  from  the  Fund  were 
only made for  projects  approved by Congress. The  chief  objective  was 
to  ensure  that  expenditures  from  the  fund  were balanced agajnst 
revenues. 

With the introduction of the  1956  Act  a  number of existing  charges 
were tied to  road  expenditure  and  their rates of taxation increased. 
In addition, two new hypothecated  charges  were introduced. , These  were 
a  tax on tread  rubber  (per  unit  weight  of  retread) and a heavy vehicle 
use tax. The  introduction of these taxes was directed at  preserving 
equity between road  user  classes,  reflecting the major  objective of 
the Act. Their  specific aim was  to  ensure heavy vehicles paid a 
'fair'  share of road costs. 

However,  despite  these  changes,  there  was  some  concern  that  the 
distribution  of  costs  and benefits of road use were  not  adequately 
reflected i'n the  charging  system (FHWA 1983, pII-3). In response, 
Congress  initiated  a study to  examine  the benefits derived by various 
classes of road users  from road expenditure.  The  Study,  completed in 
1961,  recommended  changes  to the charging  structure  to  preserve equity 
between vehicle classes. As a  consequence,  the  taxation  levels on 
tyres,  inner  tubes,  tread  rubber  and new trucks  were  increased  and  the 
heavy vehicle use  tax  was  also raised.  In addition,  the  existing 
sales  taxes  levied on new trucks, buses and  trailers  were  earmarked 
for  allocation  to the Highway  Trust Fund. These  recommendations  were 
incorporated in the Federal d i d  Highways  Act 1961. 

Subsequent  to  the  passage of the 1961  Act no other major changes  'were 
made to the  system  of  road  user  charges in the  United  States until 
1982. However,  during  the period from  1961 to 1982 a  number of 
attempts  were made to raise  the level of taxation  imposed on heavy 
vehicles. In 1965  a  supplementary  report  to  the  1961  cost  allocation 
study  indicated  that  the  'distribution of the  tax burden among 
different road users did not reflect  the  costs  that they imposed  upon 
the  road system. Specifically , there  was  some  concern  that heavy 
vehicles,  'as  a  class,  were  underpaying in comparison  to  their  cost 
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responsibility. Higher rates of taxation on distillate and  increases 
in  the rate of tax  on  tyres and-  the heavy vehicle use  tax  were 
proposed. However,  these  were  not accepted by Congress. 

Similarly,  in 1966, changes to heavy vehicle taxation  levels  were 
proposed  but again rejected. However, all Federal taxes on fuel, 
tyres, new trucks, truck parts, lubricating oils  and heavy vehicles 
were hypothecated and transferred  to  the  Trust  Fund. 

A further  cost allocation study undertaken i n  1970 reinforced past 
observations  that a  disparity existed between the level of tax 
payments and  the  cost responsibilities of heavy  vehicles. Despite 
this,  little of consequence was done to ameliorate this anomaly and no 
further  changes  were made to  the  system  of  road  user  charges until 
1982. Orle likely reason for this is contained i n  the financial data 
presented in  BTE (1982a). These data indicate that over time revenue 
had accumulated in the  Trust Fund. On these grounds it may have been 
pol itical ly difficult to  increase  the rates of road taxation on trucks 
when  surplus  revenue existed. 

The  requirement for a further  cost  allocation  study 

With  the  passage of the  Surface  Transportation  Assistance  Act 
1978, there was  growing concern that Federal and State  government road 
revenues were  not  sufficient to meet  road  expenditure  requirements 
which had risen as a result of inflation. 

While  the demand for road services had moderated, increases i n  road 
construction  and  maintenance  costs  meant  that receipts from road 
taxation  were  considered insufficient to maintain an  adequate road 
program. In addition, there had been a shift  over a number of years 
in demand twards more fuel efficient vehicles, resulting i n  a 
reduction i n fuel excise col l ecti  ons. 

Apart  from  these financial considerations, there  were  other  factors 
which demonstrated the need for a further  cost  allocation  study. 
First,  the  legislation providing for  the Highway Trust  Fund  was due to 
expire  in  1984  and  there  was a psorceived need  to  renew  the 
legis1 ation. Second,  there  had been a change f n  the road expenditure 
pattern as  the  Interstate Highway System  was nearing comp! etion. 
There  had been a shift  in  emphasis from construction expenditure to 
maintenance expenditure. Hence  it  was thought that  the benefits of 
road use  accruing  to  different  user classes had  also  changed as a 
consequence. Finally, there was also a need to  update current cost 
data and maintain data reliability (BTE 1983, p. 5), 
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Section 506 of the Surface  Transportation Assistance Act  1978  (1978 
STAA)  directed the  Department of Transport  to undertake a further  cost 
allocation  study  to be completed by 1982. The  Department  was directed 
to: 

. examine the a1 location of Federal highway program costs among 
user cl asses; 

. assess the current charging  system and recommend  more equitable 
alternatives;  and 

. evaluate  the  need  for  long-term  monitoring of roadway 
deterioration. 

It is significant  that  the explicit  objective of the study, as  it  had 
been for all previous studies,  was the preservation of equity. The 
Study Team interpreted  this  requirement as not totally precluding 
consideration of efficiency  issues.  Nevertheless,  it  rejected 
adopting a system  of charges based on efficiency  because of three 
considerations. First,  it  was suggested that a prime requirement of 
the  Highway Trust  Fund  was that  expenditure  balance  the  revenue 
received  and that marginal cost pricing may  be in conflict with  this 
requirement, insofar  as it  may lead to an under-  or over-recovery of 
road  expenditure. Second,  it  was argued  that,  as State and local 
government charges did not reflect  efficiency considerations, the 
adoption  of an efficient Federal  charging scheme  would not of itself 
promote total efficiency in the roads sector of the economy. Third, 
it  was  considered  that  efficient  user  charges  would be more difficult 
to implement. 

In  addition to these considerations, the concept of congestion  pricing 
was  also rejected by the  Study Team as it  was believed  that  the 
imposition of congestion  charges would recover  excessive  revenue  and 
so be p01 i'tically unacceptable. 

Methodology  adopted  to a1 locate  costs 

I n  previous cost allocation studies undertaken i n  the  United 
States the cost-occasioned approach to equity pricing  was adopted. 
Specifically, incremental  cost  methodology was used  to allocate  costs 
among  road  users. The  1982 Study  also  adopted  the  incremental  method, 
but there  are significant differences in this  methodology from  that 
adopted i,n earlier studies. One  example is the allocation of 
construction costs. 

The  studies conducted prior  to  1982 examined  the potential differences 
i n  construction costs  arising  from the necessity to provide different 
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infrastructure for heavier vehicles. It  was  considered in the 1982 
Study  that  this  method did not  distribute  pavement  costs on an 
equitable basis among  vehicle  classes  (Bunting  1983,  Working  Paper 2, 
p. 2). In particular,  there  was some concern  that  the  allocation  of 
economies  of  scale in road  pavement  construction  was  inappropriate. 

In  previous  studies  the  methodology  adopted was  to build pavement 
costs up i n  increments  beginning  with  the  lightest vehicles. Hence, 
in a1 locating  costs,  the  approach  assigned  the  resultant  economies  of 
scale in pavement  costs to the  heaviest  vehicles. To avoid  this 
problem  the  1982  Study  allocated  costs  to  vehicle  classes  (grouped on 
the basis  of weight)  thereby  distributing  the benefits  of economies 
of  scale to a1 1 user  classes. 

I n  allocating  costs  among  road  users  the  following  cost  categories 
were identified: 

. pavement  costs 

. structure  costs 

. geometric  costs 

. residual,  common, costs. 

Pavement  costs 
Included in this  cost  category  are  the  so-called 4R costs,  comprising 
pavement  resurfacing,  restoration,  rehabilitation,  and  reconstruction 
costs. I n  previous  studies no separate  account had  been taken  of 
these  costs. It was  considered in the  preparation of the  1982  Study 
that  these  costs  would  form an increasing  proportion of  total costs 
and  therefore  should be  given explicit attention. 

The costs of the new pavements  were  assigned to vehicle  classes on  an 
incremental basis. The cost  of  a  minimum  thickness  of  pavement  was 
assigned  to all classes  of  vehicles. Additional increments of 
pavement  were  then  allocated  among vehicles on the basis  of equivalent 
single  axle  loads (ESALs). This  method  was  adopted  because 
information compi 1 ed by the  American  Association of  State Highway 
Officials (AASHO) suggested  that  pavement  damage  was  a  function  of 
axle wei  ght. 

While  a  similar metinodoloqy had  been adopted in previous  studies  there 
were some  differences i n  the  way  that  it  was  implemented in the  1982 
Study. The main  difference  was in the  number of increments  of 
pavement  thickness  that  were  used i n  assigning  costs  among  user 
classes. In the 1965 Study  six  increments of pavement  thickess  were 

21 



applied. , However,  in  the 1982 Study this was increased to 15 
increments. By  adopting .this approach a higher proportion of total 
costs  were  assigned  to heavy vehicles. Indeed, it was  found  that only 
35 per  cent  of total pavement  costs  were assigned to common costs, a 
smaller  amount  compared  with,  that assigned in  earlier studies. 

The method of allocating  costs 'for existing pavement differed somewhat 
from  that  for new pavement. These  were assigned on the basis of 
pavement  stress  relationships.  This  was  found to include  an 
interactive relationship between axle  weight  and environmental 
factors. 

Structure costs 
The costs of  new  or replaced  structures  (for example bridges) were 
assigned on an incremental basis. This involved identifying the  costs 
associated with  the incremental removal of vehicle classes from  use of 
the  structure  in  question (BTE 1983, p.  19). Each increment  was 
assigned in proportion to  the degree to  which  the structure i n  concern 
was deficient in load-bearing capacity. 

The costs of rehabilitation, however, were treated as common costs and 
ass'igned equally to all  vehicles. 

Geornetric costs 
Costs arising from  some geometric features required to satisfy the 
specific requirements of particular classes  of vehicles were  also 
assigned on an incremental basis. These  costs include road \didth and 
steepness  of grade. The  costs of road width  were  allocated on the 
basis of vehicle width  while  the  costs O F  providing road  grades for 
particular  classes of vehicles were allocated on the basis of the 
power  to  weight  ratio of each vehicle class. 

Common costs 
The remainin~g  costs (or residual costs) were treated in  the Study as 
common costs. It  was decided that a use-related measure, vehicle 
miles travelled (VMT), was  the  most eqtlitable means of allocating this 
cost. In previous studies, however, vehicle axle miles had been used 
to assign pavement  costs between vehicle classes. 

The  cost a1 location  methodology  adopted  in  the 1982 Study  is 
summarised  in  Table 3.1. 

Findings  and  recommendations of the 1982 Study 
The  examination  undertaken  in  the  1982  Study involved the selection of 
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base year and forecast  periods. The base year taken  was 1977 and the 
forecast  period began in 1980 and  ended in 1990. The  year 1985  was 
chosen to represent  the  forecast period. 

The  Study  attempted  to  assess  the  likely  distribution of road 
expenditure i n  the  forecast period. This  was  made on the basis  of the 
anticipated  requirements of user  classes for this period. Costs for 
the  forecast year were  assigned  to vehicle classes and were  compared 
with the revenue  levels  generated  from  alternative  charging  schemes. 

In order to facilitate  this  comparison,  vehicles  were  categorised  into 
38 vehicle  types  and  then  grouped  into tdel  ve  cl asses. The  structure 
of these  classes is outlined i n  Table 3.2. 

Table 3.3 provides detai  1s  of the  average annual payments  made for 
each  vehicle in  a  vehicle  class in  the  base  and  forecast  years  under 
the current  user  charges  structure.  A  number  of  pertinent  features 
are  contained in these data. First,  the  payments  made by passenger 
vehicle owners were predicted  to  decline in real terms  over time. 

TABLE  3.1-COST  ALLOCATION  METHODOLOGY ADOPTED IN THE  1982 US FEDERAL 
HIGHWAY COST ALLOCATION  STUDY 

Pavement 
New construction Design  approach-mjnimum  t+ickness, 

uniform removal technique 
Resurfacing,  restoration,  Consumption  approach-weighted 
rehabi 1 i tsti on and  deterioration  functi 011s 
reconstruction 

Bridues 
New  construction  Incremental  method 
Rep1 acement Incremental method  plus  partially on 

Repair 
Geometric 
Road  width 

basis  of structural  deficiencies 
Common  cost  (see  below) 

Common  cost  (see below 1 
Grading  Incremental as a  function of p w e r  to 

wei g:it ratio 
Common  cost  Vehicle miles  travel 1 ed 

source: US DOT (1982, p. 11-6), cited i n  BTE (1983, p. 18). 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~  
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TABLE  3.2-1982  COST  ALLOCATION  STUDY;  VEHICLE  CATEGORIES 

Gross  registered 
weight 

(I 000 pounds) 

1 1 Standard  compact  autos 
2  2 Subcompact  autos 
3  3 Motorcycles 

4 4 Intercity  buses 
5  5 Transit  buses 
5  6 School and other  buses ___ ____- 

7 Single  unit  2-axle  4-tyred < 6  

9  Single  unit  2-axle  4-tyred >10 
6 8 Single  unit  2-axle  4-tyred  6 -10 

7 10 Single  unit  2-axle  6-tyred 
7 11 Si ngl e  unit  2-axle  6-tyred 
8 12 Single  unit  2-axle  6-tyred 

<19.5 
19.5-26 

> 26 

13  Single  unit  3-axle 
14  Single  unit  3-axle 
15 Single  unit  3-axle 
16 Single  unit  3-axle 
17 Single  unit  3-axle 

<26 
26 -33 
33-40 
40 -50 

>50 

9 18 Combi  nation 3-axl e 
9 19 Combi  nation 3-axl e 
10 20 Combi nati on 3-axl e 

<26 
26 -50 

>50 

9 21 Combination  4-axle  2S2 < 50 
10 22 Combination 4-axl e  2S2  50-60 
10 23 Combination  4-axl  e  2S2 >60 "_ I" - 

9 24 Combi nati  on 4-axl e  other 
10 25 Combination 4-axl e  other 
10 26 Combination  4-axl  e  other 

< 50 
50 -60 
>60 

9 27 Combination 5-axl e  3S2 
10 28 Combination  5-axle 3S2 
11 29 Combi  nation 5-axl e  3S2 
12  30 Combination  5-axle  3S2 

< 50 
50-70 
70-75 
> 75 
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TABLE 3.2 (Cont)-1982  COST  ALLOCATION  STUDY; VEHICLE CATEGORIES 

12 vehicle Cross registered 
group 38 yehicle  weight 
summary group Description 11000 pounds) 

9 31 Combination 5-axl e  other < 50 
10 32 Combi nation 5-axl e  other  50-70 
11 33 Combination 5-axl e  other  70-75 
12 34 Combination 5-axl e  other > 75 

9 35 Combination 6 or more  axles < 50 
10 36 Combi nati  on 6 or  more  axles  50-70 
11 37 Combination 6 or more  axles  70-75 
12 38 Combination 6 or  more  axles >70 

Source: US DOT (1982, p.  IV-19). 

Conversely,  payments  made by truck owners  were  expected to rise W 
the ten year period by more  than 50 per cent. 

ithin 

One reason cited for this  was  the  reliance  of  the  current  charging 
structure on fuel excise as a  major  source  of  road  revenue.  It  was 
anticipated in the  study  that  there  would be  an improvement in  the 
fuel efficiency  of  passenger vehicles  and that  this  would be reflected 
in lower fuel consumption levels. Similar  improvements in heavy 
vehicle  fuel consumption were not  expected. I n  addition, it  was 
considered  that  the  revenues  collected  from ad uaLorem taxes  levied on 
heavy vehicles  would  not  decline i n  significance,  largely as a  result 
of the  expected  impact of inflation on taxation  receipts. 

It  was conciuded in the study that  the  owners  of  passenger  vehicles 
would  contribute  significantly  less than the  owners of heavy vehicles 
i n  terms  of  average  user  charge  payments.  However, it  was  evident 
that in  spite of  this the  owners  of heavy vehicles  were  paying  charges 
that  were  less than the  costs  associated  with  their  road  use  while  the 
owners of lighter  vehicles  were  over-paying.  This is demonstrated by 
the data provided i n  Tab1 e 3.4, which  show  the  ratios  of  user  charges 
collected  from each vehicle  class to the  allocated  costs of those 
classes. A ratio  greater  than  one  indicates an overpayment by a 
vehicle class,  while  a  ratio less than  one  indicates an underpayment. 
These data emphasise the relative  advantage  enjoyed by the  Owners  of 
the  heaviest  vehicles  and small passenger cars. 
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It is evident that  single  unit  trucks overpay relative to  other 
vehicles. Similarly,  large  passenger motor vehicles overpay relative 
to small passenger  motor vehicles (as a result of greater fuel 
consumption levels 1. However,  the greatest concern was that 

TABLE 3.3-ANNUAL  USER CHARGE  PAYMENTS PER VEHICLE UNDER CURRENT USER 
CHARGE STRUCTURE 

i USS I 

Passenqer cars 
Large 
Small 
Average 

Motorcycles 

Buses 
Intercity 
Other 
Average 

Vans 
Total passenger vehicles (average) 

Single unit trucks 
Less than 26 000 1 bs 
Greater than 26 000 lbs 
Average 

Combination trucks 
Less than 50 000 1 b s  
50 000 - 70 000 1 bs. 
70 000 - 75' 000 1 bs 
Greater than 75 000 lbs 
Average 

Total trucks (average) 

Total .vehicles  (average) 

__ 

40 
23 

31 
18 

37 25 

3 

1 015 
46 

3 

145 
0 

86 6 __ - 

49  40 
38 27 

_ _ ~ ~  - 
"_" 

105 132 

569 
889 

1 331 

798 
1 292 
1 663 

1 452 1 819 
1 057 1 411 
"~ 

~ __ 
347 522 

50 
~ -" """ - 

Note: 1 tonne approximately equals ,2200 pounds. 

Source: US DOT (1982, p. 1-11). 
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combination  trucks of all weights  significantly  underpay in comparison 
to other vehicles. It  was considered  that  if  the  user  charges 
existing in the  base year continued in the  forecast  period  the 
disparity between heavy combination  trucks  and  other  vehicles  would 
continue. 

TABLE  3.4-RATIOS OF USER CHARGE  PAYMENTS TO ALLOCATED  COSTS BY VEHIC!-E 
CLASS UNDER CURRENT USER CHARGE STRUCTURE 

Passenger  cars 
Large 
Small 

1.2 
0.7 

1.2 
0.7 

Average 

Motorcycles 

Buses 
Intercity 
Other 
Average 

Vans 
Total passenger  vehicles 

Single  unit  trucks 
Less  than 26 000 lbs 
Greater  than 26 000 lbs 
Average 

1.1 1.0 

0.5 0.6 

1.2 
0.3 

0.2 
0.0 

0.5 0.0 

1.2 1.1 
1.1 1.0 

1.3 1.7 
1.7 2.2 
1.5 2.0 

Cornbi  nati on trucks 
Less than  50 000 1 bs 

70 000 - 75 000 1 bs 
Greater than 75 000 lbs 

50 000 - 70 000 1Ss 
0.8 
0.9 
0.6 
0.5 

1.2 
1.3 
0.8 
0.6 

Average 0.6 0.8 
0.8 1.0 Total trucks  (average) 

____ 

Total  vehicles (average) 1 .o 1.0 
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This  disparity  was  explained  in  the  Study  as  emanating  from  the 
structure  of  the  user  charges  system. I n  particular,  the  main  concern 
was  that  heavy  vehicle  user  charges  were  not  graduated  according  to 
vehicle  weight.  For  example,  the  heavy  vehicle  use  tax  was  levied on 
the basis of a  flat  rate of three  dollars  per  thousand  pounds of 
vehicle  weight  for all trucks  weighing  over  26 000 pounds.  Sales 
taxes on trucks  and  parts  and  accessories  were  also  flat  rate 
charges. 

A  number of alternative  charging  structures  were  examined i n  the  Study 
and  were  analysed i n  terms  of  their  effectiveness i n  matching  the  cost 
responsibilities of different  user  classes  with  the  amount  of  revenue 
generated  from  charges  levied  on  those  classes. 

Six a1 ternative  charging  schemes  were  assessed.  These a1 ternatives 
are  presented i n  Table 3.5. The  first  option  consisted  of  rates of 
taxation  which  were  applicable  under  the  current  charging  scheme. 
This  option  was  rejected on the  grounds  outlined  above.  Options 2A to 
2D  were  designed  to  encourage  a  more  systematic  relationship  between 
user  charges  and  costs  but  they  did  not  include any  of  the  existing 
user  charge  exemptions.  Option 3 had  the  same  objective as  options 
2A,  28,  2C  and  2D  but  retained all existing  exemptions. 

In general,  the  following  pricing  options  were  considered.  First, 
increases i n  the  rates  of  excise  on  petrol  and  diesel  were 
recommended. I n  addition, it was  argued  that  a  differential  excise 
rate be levied on petrol  and  diesel  fuel,  with  a  higher  rate  imposed 
on diesel consumption.  This  was  because it was  thought  that diesel 
powered  vehicles  were  more  efficient  than  petrol  powered  vehicles  and, 
therefore,  would  contribute  less  revenue  per  mile  to  the  construction 
and  maintenance of the  road  system. 

Second,  the  imposition of flat  rate  taxation on tyres,  as  under  the 
existing  charging  scheme,  was  rejected. I n  its  place  a  graduated  fee 
schedule  was  recommended. I n  each of the  five  pricing  options 
examined,  three  rates  of  taxation  were  prescribed:  for  tyres  weighing 
u p  to 50 pounds  (22.7kg);  between 50 and 100 pounds  (45.4kg);  and  over 
100 pounds.  However, i n  each  of  the  five  options,  different  rates  of 
excise  were  recommended. 

Similar  alternatives  were  proposed  for  the  heavy  vehicle  use tax. As 
with  the  tyre  tax,  the  heavy  vehicle  use  tax  was  levied on a  flat  rate 
basis. Before  the 1982 Cost  Allocation  Study  was  completed  the  excise 
rate  was  set  at  three  dollars  per  thousand  pounds  of  gross  vehicle 
weight.  Under  the  new  schemes  a  graduated  scale of fees  was  applied 
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TABLE 3.5 (Cant)-USER CHARGE  ALTERNATIVES  PROPOSED IN THE 1982 COST  ALLOCATION  STUDY 
(per $ hiltion of 1985 Federal Highway Program eqenditureia 

Option 
retaining 
current 

Current  system  Options  excluding  current  exemptions  exemptions 
Charges l ZA 2B ZC ZD 3 

Parts  and 1.09 (for SU 0.55 (all 0.65 (all 0 
accessories  trucks,  vehicles  vehicles 
(per  cent  tractors, >16.5 ton >16.5 ton 
wholsesale  trailers ) GVW)  GVW) 
pri  ce ) 

Heavy  vehicle 0.41 (for SU A1 1 vehicles  A1 1 vehi  cl  es  All  vehicles 
use  tax trucks, 0.86 (>30<35 ton) 1.00  (>30<35 ton) 1.18  (>16.5<35 ton) 
( $/l000 1 b  GVW) combi  n- 2.28  (>35<37.5)  2.39  (>35<37.5)  2.83 b3k37.5) 

ations 3.93 b37.5) 4.75 b37.5) 4.46  (>37.5) 
and 
i nterci  ty 
buses) 

0 0.82 (SU trucks, 
tractors, 
trailers 
>16.5 ton 
GVW ) 

SU trucks, 
combinations  and 
intercity  buses 
0.18  (z3OC3.5 ton 
1.86  (>35<37.5) 
3.61 (>37.5) 

8 a. Tax  rates  are  those  required  to  make  each  alternative  yield $1 billion  annually i n  1985. To convert  to  actual  tax 
U b. SU stands  for  single unit. 
E 
T 4  rates,  nultiply  the  amounts by the  number  of b1111 ons of dollars  in  the 1985 Federal H1 ghway  Program. 
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to vehicles  between 30  and 35 tons (30.5 to 35.5 tonnes),  and  between 
35 and 37.5 tons (38.1  tonnes). The only variation  was in  option 3 
where  the  rates only applied  to  single-unit  trucks,  combination  trucks 
and  intercity buses. It  was  considered  that  under  a  graduated 
schedule of charges  heavier  trucks  would pay progressively  more, 
reflecting  the  greater  costs  that  these  vehicles  impose  upon  the  road 
system. 

In considering  changes  to  the  system of sales  taxes on new trucks  and 
parts  and  accessories,  two  possible  modifications  were  suggested as 
having  the potential to  improve  the equity  of the  charging system. 
The  first was  that of increasing the threshold  weight  at  which  payment 
of  the  tax  became  liable.  Under  the  existing  scheme  the  threshold 
level was  set at 10 000 pounds (4.5 tonnes).  However, in the 
alternatives  considered  this  was  raised to 33 000 pounds (15 tonnes). 

With the raising of the  threshold ‘level, the  other  change  considered 
was to reduce  the  rates  of  sales taxation on new trucks  and to remove 
all sales  taxation on parts  and  accessories  for  vehicles  weighing  less 
than 33 000 pounds. 

Included in  the  revised  structure of charges  were  a  number of cases 
where  the removal of a1 1 taxation on some  items  was  recommended, for 
example on lubricating oil and  tyre tubes. It  was  thought  that  there 
were considerable  benefits  to be gained by these  changes as they would 
simplify  the  taxation  structure  without unduly affecting  the  equity  of 
the  charging  system. 

In concluding, it was  considered in the study that  the  alternatives 
examined moved the  charging  system  closer to  a position  where  the 
charges  imposed upon  road users  more closely approximated  the  cost 
responsibilities of different  user  classes.  This is demonstrated by 
the data providcd i n  Table 3.6. In this table  the  ratios of user 
charge  payments to cost  responsibilities for each of  the  alternatives 
considered i n  the study  are presented. 

The most  significant  improvements  brought by the  alternative  charging 
structures  are i n  terms of  the payments  mad9 by heavy vehicles. A s  
was noted previously, an inequity  existed in the charging  strdcture 
where  single-unit  trucks  overpaid  relative  to  other  vehicles and  heavy 
combination  trucks  underpaid.  Under  the a1 ternative  structures 
considered  this  inequity is reduced. The payments  that  would  have  to 
be made by all single  unit  trucks  would be significantly  reduced. 
Conversely,  the  payments made by the heavier  combination  trucks  are 
brought  into  line  with  their  high level of cost  responsibility, by 
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W 
N TABLE  3.6-RATIOS OF USE2  CHARGE  PAYMENTS  TO  COST  RESPONSIBILITIES FOR ALTERNATIVE USER CHARGE  STRUCTURES BY 0 

0 
0 VEHICLE CLASS;  FORECAST YEAR e +. 
Q- 
X 

Option 3 

Vehict  e  type 

retaining 2 
Current Options current U m 

d 
U 

szjstem ezcZudi.ng current szempt-ions exemptions 
7 2A 2B 2C 20 3 W 

Passenger  cars 
Large 
Small 
Average 

Yotorcycl es 

Buses 
Intercity 
Other 
Average 

Vans 
Total passenger 
vehi cl es 

Single  unit  trucks 
Less than 26 000 1 bs 
Greater  than  26 000 1 bs 
Average 

1.16 1.18 1.19 1.10 1.18 1.22 
0.71 0.75 0.74 0.74 0.75 0.74 
0.97 1 .oo 1.01 1 .oo 1 .oo 1.02 

0.58 0.50 0.50  0.52  0.48  0.54 

0.15 1.04 1.19 0.92 1 .oo 0.12 
0.00 0.90 0.94 1.02 1.00 0.00 
0.04 0.93 0.99 1 .oo 1 .oo 0.02 
1.08 1.02 1.03 1.02 1.01 1.06 

0.98 1.00 1.01 1.00 1 .oo 1.01 

1.71 1 .08 1.08 1.07 1.13 0.95 
2.21 0.96 0.96 0.97 0.91 1.04 
1.99 1 .01 1.01 1.01 1.01 1 .oo 



TABLE 3.6 (COnt)-RATIOS  OF  USER  CHARGE  PAYMENTS  TO  COST  RESPONSIBILITIES  ALTERNATIVE  USER  CHARGE  STRUCTURES B Y  
VEHICLE  CLASS;  FORECAST  YEAR 

Options 

Option 
retaining 

current 

Combination  trucks 
Less  than 50 000 1 bs 
50 000-70 000 lbs 
70 000-75 000 lbs 
Greater  than 75 000 1 bs 

1.24 0.84 0.81 0.90 0.99 0.97 
1.25 1 .oo 1.02 1-00 1.03 1 .oo 
0.78 1.00 1 .oo 1 .oo 1.00 1 .oo 
0.59 1 .oo 1.01 1 .oo 1 .oo 1 .oo 

Average 
Total  trucks  (average) 

0.80  0.99  0.99 0.99 1.00 1.00 
1.03 0.99  0.99 1 .oo 1 .oo 1 .oo 

" 

Total vehicles (average) 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 

Source: US DOT (1982 p. 1-19]. 
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increasing  the level of  their  annual payments. However,  combination 
trucks  weighing  less  than 50 000 pounds  (22.7  tonnes) sti 1 1  underpay 
in comparison to  other vehicles  within  this  vehicle  class. 

Congressional  response  to the 1982 Cost  Allocation  Study 

As was  noted  previously,  the  findings  and  recommendations  of  previous 
cost  allocation  studies  brought  little in  the way  of changes  to  the 
road  user  charges  structure. The  1982 Study  was  different  insofar  as 
its  findings  encouraged  Congress  to  make  substantial  changes to the 
road  taxation  structure. In December  1982,  Congress  passed 
legislation  altering  the  provisions  governing  operation of the  Highway 
Trust  Fund.  Table 3.7 provides  a  comparison  of  the  user  charges 
structure  that  existed  before  the  1982  Cost  Allocation  Study and the 
charging  structure  that  was  implemented by the  STAA  1982. 

Petrol tax 
Under  the  provisions of the  STAA  1982  excise  rates on  petrol increased 
from  four cents  per  gallon to nine  cents  per  gallon,  an  increase of 
125  per cent. Prior  to this,  rates  had  'remained  unchanged  since  1959. 

Under  the  excise  scheme  a  number  of  exemptions  are made. First,  the 
Act  provides an exemption for methanol or ethanol  fuels. To qualify 
for the  exemption  the  chief  constituents  of  the fuel in question  must 
consist of  at least 85 per  cent methanol or  ethanol. The  1978  STAA 
also  provided  an  exemption for gasohol fuels.  However,  this  exemption 
has  since been removed  and gasohol fuels  are now subject to  a rate  of 
taxation  of  four  cents  per gallon. 

The  1982  STAA currently  also  allows for the  exemption of off-highway 
business  use  from  the  imposition of the  excise on  petrol. In this 
case  a rebate of the  excise is payable  to the consumers  concerned. 
Exemptions  are  also  available for  State and local government bodies. 

I n  addition, all buses are  granted  a full exemption  from  Federal fuel 
taxes. 

Diesel and special  fuels 
Accornpanyinq the  excise  tax on petrol  is a  similar  tax on diesel 
fuel.  Similar  conditions  to  those  applying  to  the petrol excise  also 
apply to  the  excise on  diesel fuels.  A  differential levy was not 
placed  on petrol and diesel consumption. 

Lubricating oil 
Under  the 1978  STAA, lubricating oil was  subject to a  manufacturers ' 
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excise  tax of six  cents  per gallon. In the 1982 Act  the  tax on 
lubricating oil was  abolished. 

Tyre taxes 
The 1978 STAA  made a1 1 owance for taxes  to be levied on tyres. A flat 
rate of tax  of 9.75 cents  per  pound  of total tyre  weight was imposed. 

TABLE 3.7-COMPARISON OF FEDERAL USER CHARGE STRUCTURE;  PRE- AND POST- 
1982 

Tax structupe ?re-STAA 1982 Ellacted in STAA-? 1982 

Petrol 
Diesel and special 
motor fuel S 
Lubri cati ng oi 1 
Tyres 

Tread  rubber 
Inner  tubes 

Truck parts 

Heavy  vehicle 
use tax 

4 cents  per gal ion 

4 cents  per gallon 
6 cents  per  gallon 
9.75 cents  per  pound 

5 cents  per  pound 
10 cents  per pound 
10 per  cent at 
manufacturers level 
for vehicles  over 
10 000 pounds 
8 per cent  for parts 
used on all trucks 

53 per 1000 pounds 
over 26 000 pounds 

9 cents  per gall on 

9 cents  per gall nn 
Ni 1 
Nil first 40 1 bs of tyre 
weight, 15 cents/lb  next 
30 1 bs, 30 cents/lb  next 
20 lbs, 50 cents/lb 
balance of tyre  weight 
illi 1 
Ni 1 
12 per  cent at retail 
level for trticks over 
33 000 lbs;  trailers  over 
26 000 1 bs 
Ni 1 

Nil for vehicles  less 
than 33 000 lbs $50 + 
525/1000 1 bs for vehicles 

S600 + 552/1000 lbs for 
vehicles 55 000- 88 000 
1 bs 
S1900 for vehicles 
80 000 1Ss and  above 
(Top  rate 61600 on 1 July 
1984,  31700 on 1 July 1986 
and $1900 on 1 July 1988) 

33 000- 55 000 lbs 

,Source: FHUA (1983 p. V-6). 
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In place of  the flat  rate of taxation,  the  1982  Act  implemented  a 
rmlti-part  charging system. Within this structure  tyres  weighing  less 
than 40 pounds  (18.lkg)  are not subject  to taxation. However,  the 
next 30 pounds (13.6kg) are  charged  a rate of 15 cents  per  pound,  the 
rate then doubles  to 30 cents  per pound for the next 20 pounds and 
thereafter  a  charge  of 50 cents  per pound is levied. 

Tread  rubber  and  inner  tubes 
Taxes on tread  rubber and inner  tubes  were  abolished i n  the 1982 STAA. 

Sales  taxes on neu  trucks  and  trailers  and ,parts and  accessories 
The  1982  Act  modified  the  structure of sales taxes on both  new trucks 
and  trailers  and parts and  accessories.  The  prevailing  taxation rates 
under  the  1978  Act  were 10 per  cent of the value  of trucks and 
trailers  weighing  over 10 000 pounds (4.5 tonnes). Under the 
provisions of the  1982  Act  the rate of tax was  increased  to 12 per 
cent  and  the  threshold level was raised to  33 000 pounds  (15 tonnes). 
The threshold level for  trailers  was raised to 26 000 pounds (11.8 
tonnes 1. 

Provisions  for  the  imposition of sales taxes on parts and accessories 
were repealed. Previously,  excise  taxes  had been levied  at  a rate of 
8 per  cent on the value of parts and accessories used on vehicles 
weighing more than 10 000 pounds. 

Heavy  vehicle use tax 
The tax subject  to  the  greatest revision was the heavy vehicle  use 
tax. The  rate  prescribed i n  the  1978  Act  was a flat  fee of three 
dollars per 1000 pounds (454kg) for trucks in excess of 26 000 
pounds. The  revised  rates i n  the  1982  Act  consisted of a  graduated 
schedule  beginning  at $50 for  trucks  weighing  less than 33 000 pounds 
and  culminating at  a  maximum level of $1600 for  trucks  weighing  over 
80 000 pounds (36.3  tonnes). 

The new rates for  trucks  weighing  over 55 000 pounds are to be revised 
periodically up to  1988. For example, on 1 July  1984  a truck weighing 
80 000 pounds was  charged $1600, this will increase  to $1900 on 1 July 
1988. Heavy vehicles travelling  less than 5000 miles each year are 
exempt  from  the heavy vehicle  use tax. 

ASSESSMENT  OF  THE  UNITED  STATES  FEDERAL  ROAD  PRICING  SCHEME 

As noted  in  Chapter 2, road  pricing may serve  three broad objectives; 
economic  efficiency,  revenue raising and equity. The purpose of this 
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section is  to compare  the  nature and structure of the  United  States' 
Federal  road  user  charges  structure  with  these  pricing  criteria. 

Economic  efficiency 

Economic  efficiency  was  explicitly  rejected as a  primary  pricing 
objective i n  the 1982 Cost Allocation  Study.  Nevertheless,  there is 
merit i n  examining the charging  structure  from ar? efficiency  viewpoint 
to  determine  which  aspects  are  at  variance,  and to  what extent,  with 
the  efficiency  criteria  outlined in Chapter 2. While  economic 
efficiency may have been  of  only secondary  importance in formulating 
the  charging  structure it is possible  that  minor  modifications  to  the 
structure may result i n  improved  efficiency  while  leaving  equity 
aspects 1 argely unaffected. 

In this respect,  three  observations  are made. First,  the  variable 
charges  imposed  under  the  scheme  are  designed to recover all costs 
(that  is, it  is a  cost  occasioned  approach)  and  not simply the 
marginal costs as required  under  a  strict  efficiency approach. 
Second,  there  exists d heavy re1 iance on fuel excise as a  means of 
recovering  road  costs  and  associated  with  this  are  a  number of 
deficiencies.  Finally,  the heavy vehicle  use  tax is levied on average 
road  use  rather Ynan  marginal road use. If the heavy vehicle  use  tax 
was  levied on marginal  road  use  and  recovered only marginal  cost  then 
it  would be an  efficient  charge. 4 discussion on these  observations 
follows. 

4s explained i n  Chapter 2, economic efficienc.y is concerned  with 
enszring  that  resources  are  allocated i n  an optimal manner.  This will 
be achieved, CC?ULZ-..:S D ~ ~ S ; L S ,  when prices  are set equal to marginal 
cost,  where  marginal  cost is defined as the  additional  cost  incurred 
to  produce  an  additional  unit  of  output.  This  rule may  vary depending 
on hw road transport's substitutes  are priced. I n  some circurnstances 
it may  be necessary to set  prices  either  above or  below marginal  cost 
so as not to distort  resource  allocation  between  modes. 

The marginal cost of road  use is a  function of a  number of factors 
incllJding vehicle  miles  travelled (VMT), road  construction 
characteristics,  vehicle  weight  and  axle  loadings,  vehicle 
composition,  terrain  and  climate. The extent to which each of  these 
factors  are  taken  into  account  within  the  charging  strycture will 
determine  the  degree to which  efficiency  will be achieved.  However, 
it  would be necessary to know  the  relationship  between  variations in 
these  factors  and cost levels for  maximm efficiency  to be  achieved. 

37 



Occasional Paper 73 

Most of these  factors  are  taken  into  account  within  the  current 
charging  structure.  Hence,  there  'exists  a  potential  within  this 
structure for efficiency  criteria  to be satisfied. For example, 
distance  related cost factors  are  accounted for i n  a  number  of ways. 
First, fuel consumption  varies  with  distance  travelled.  Hence,  a fuel 
excise tax'takes account  of  distance  related  costs.  The heavy vehicle 
use tax  also  takes  account of the  distance  related  costs  imposed on 
the  road  system by heavy vehicles  because  it is levied on the basis  of 
vehicle  weight  and  the  average annual distance travel led by each class 
of  vehicle, I n  addition,  the  amount  collected by the  tyre  taxes 
partially  reflects  distance  travelled. 

Some  variation i n  charges  between vehicles of  different  classes is 
also provided for within  the  structure of charges. A s  noted  above, 
the heavy vehicle  use  tax is based  on a  graduated  scale of charges 
which  distinguishes  between  vehicles of' different  weights.  Tyre  'taxes 
and  taxes on inner  tubes  would  increase  with  vehicle  weight  and  size 
to  a limited  extent. No differentiation is made  between  the  excise 
rates  levied on the  consumption  of diesel and  petrol.  However,  since 
heavy vehicles wi 1 1  generally  consume  more fuel over  a given distance 
than lighter  vehicles,  some  disaggregation  of  charges for heavy and 
light  vehicles will automatically  occur,  although not explicitly. 

From  the  foregoing  it is clear  that  there is sufficient  scope  within 
the  current US chargl'ng structure  to build i n  efficiency  elements. 
However,  there is doubt as to the  ability of  the current  structure to 
accurately  reflect  purely  marginal  variations i n  the  cost 
responsibility of individual  road  users. 

For example,  the  focus of the heavy vehicle  use  tax is on vehicle 
classes  rather  than ,on individual  road users. The  rate of charge is 
based on the average annual distance  travelled by  all vehicles in  the 
class  and is independent  of  the  distance  travelled by a  particular 
'vehicle. 

It is unlikely  that  vehicles  grouped,  within  the  same  class will  travel 
a similar  distance  annually.,  It  follows,  therefore,  that 
each vehicle  within  a  particular  class will  be responsible  for  a 
different level of  cost.  Charging  the  same  amount for each vehicle 
class in these  circumstances  must  result in a  degree of cross- 
subsidisation  between  vehicles,  which  is  a  departure  from  the optimal 
conditions of resource  allocation.  This  departure is  of concern 
because  those  vehicles which pay less than  marginal cost will be 
encouraged  to  over-consume road resources  and so lead to  a  reduction 
in efficiency. 

38 



Chapter 3 

In the 1982 Cost Allocation  Study  the  use of hubodometers as  an 
element  of  road  pricing was rejected. This led to the  rejection of 
weight-distance  taxes  similar  to  those in New  Zealand  (see  Chapter 
4). The type  of  scheme  which is employed in the  United  States is a 
second-best  solution  compared  with  the  weight-distance  tax  option. If 
the  charges  are  set at levels  to  recover only  marginal cost  then  the 
class as a  whole  would pay the  same  amount as under  a  true marginal 
cost  pricing  scheme.  However,  the  allocation  of  resources  that 
results  from  this  scheme will not  mirror  that  which  would  exist  under 
a  true marginal cost pricing  scheme. 

A  different  problem  arises  with  the  imposition of excises on fuel 
consumption.  A  close  relationship between cost  responsibility  and 
fuel consumption  does  not exist. Pavement  damage is primarily  a 
function of axle  loadings  and  this  relationship is believed  to be 
essentially  exponential in form. Hence,  while  heavier  vehicles 
travelling  longer  distances will consume  more fuel  than other 
vehicles, by perhaps  four  to 10 tines,  the  additional  damage  to 
pavement  incurred by heavy vehicle  road  dse  exceeds  that of lighter 
vehicles by a much greater  amount  (assessed i n  the US Study as  an 
average  of 1000 times). Therefore,  while  there will  be some  variation 
i n  taxation  liabilities,  a  degree  of  cross-subsidisation  between 
articulated  vehicles  and  other  vehicles will  still arise. 

All the  above  considerations  indicate  that  the  current ilS road  pricing 
structure  departs  from  the  narrowest  principles of marginal cost 
pricing i n  a  number of  areas. Strict inarginal cost  pricing  requires 
that  the  road  user  be  confronted  with  charges  that  reflect  the 
marginal costs  that  are  imposed  upon  the road system. It is clear 
that  this  principle is not satisfied by the  current US system. 

These  considerations  aside,  perhaps  the  major  difficulty in terms of 
the  theoretical  framework  presented in Chapter 2 is that  the  pricing 
system is designed to recover  nore than  marginal cost.  It  was  noted 
in Chapter 2 that  if  efficiency  losses  are to  be minimised, the 
charge  over and above marginal cost  shou? d be  demand related,  that  is, 
prices  should be set i n  accordance  with  the  inverse  of  the  price 
elasticity of  demand. This is not  the  case  with  the  road  pricing 
system i n  the  United  States.  Here  the main charges  are  not  increased 
i n  line  with  demand  characteristics  but  are  supplemented by the 
ircposition  of additional  charges.  Hence  it is likely  that  the  loss of 
efficiency  from  prices  being set above marginal cost could be reduced 
while  maintaining  revenue  collections at the  same  level. 

The key issue is whether  a  move  to an improved,  although still 
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partial,  satisfaction  of  efficiency  criteria  would  prove  to be 
beneficial i n  terms  of  resource  allocation. I n  terms  of  possible 
first-best  solutions  the US Federal  road  pricing  system will not 
maximise  economic  efficiency.  However,  if  the  elasticity of demand 
for road  services is low  then  departures  from  first-best  pricing 
criteria may not  result i n  a  large  loss i n  efficiency.  Further, in 
these  circumstances  the  improved  satisfaction of efficiency  criteria 
may not  provide  any  significant  benefits  from  a  resource  allocation 
viewpoint . 

Equ i ty 
Equity  criteria  are  only  partially  satisfied by the US structure of 
road  charges. 

As  explained  earlier i n  this  chapter,  the  principal  objective 
underlying  the  current  charging  system is one  of  establishing  equity 
between  road  users.  This may be  thought  of  as  comprising  two 
elements:  vertical  and  horizontal  equity. 

Horizontal  'equity is achieved  when  individuals of the  same  economic 
capacity  are  confronted  with  similar  taxation  burdens.  Vertical 
equity,  on  the  other hand, is achieved  when  individuals  with  different 
economic  capacity pay tax  shares  that  differ  according  to  some  notion 
0.F 'f ai rness I.  

Horizontal  equity  implies  that  vehicles  within  the  same  vehicle  class 
which  impose  the  same  level  of  cost  upon  the  road  system  should  be 
confronted  with  the  same  price  levels.  Vertical  equity,  however, is 
focussed on inter-class  rather  than  intra-class  equity.  Hence,  the 
concern is to  ensure  that  the  charges  for  vehicles  within  different 
classes  accurately  reflect  the  costs  imposed by their  actual  use  upon 
the road  system. 

In the  case of vertical  equity  it is unclear  that  there  has been an 
improvement  as  a  result  of  the 1982 STAA  restructuring  of  charges. 
The revision of charges  resulted i n  changes i n  the  relative  payments 
made  for  different  vehicle  classes.  It  was  thought  that  the  payment 
for  passenger  cars  would on average be approximately 90 per  cent  more 
than  previously,  while  there  would  be  a 103 per  cent  increase i n  the 
payment  for  combination  trucks  and only a 4 per  cent  increase  for 
single  unit'  trucks  (Mingo  and  Proferes 1983, p. 1). However,  it  was 
considered  that i n  spite of these  changes  heavy  vehicles  would  only 
pay  two-thirds of their  total  cost  responsibility  while  lighter  trucks 
would  overpay by a  significant  amount.  This  situation may  reflect  the 
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fact  that  the revisions to the changes made did not accurately mirror 
the changes recommended i n  the 1982 Cost Allocation Study. In this 
respect, it  seems certain that improvements in  vertical equity can 
still be made. 

However, the  greatest  concern  is that horizontal equity may be 
adversely  affected by the nature of the  charging structure. In 
particular, the  major difficulty is that distance related cost factors 
are inadequately reflected i n  the charging structure. 

A study  undertaken by Henion  and  Yerris (1983) of the  Oregon 
Department  of  Transportation  examined  this  aspect.  Their analysis 
compared the  tax payments and cost responsibilities at various annual 
mileages for selected vehicle classes. 

A general conclusion drawn i n  this study was that a degree of 
horizontal inequity was  present in the payments associated with heavy 
vehicle classes. Horizontal equity in  the  passenger vehicle class  was 
not adversely affected by the nature of the  charging structure. Under 
the  current  scheme  passenger vehicles are only subject  to  excise taxes 
levied on fuel consumption. it was demonstrated that  as annual 
vehicle  miles  travel led (VYT) iqcreased the total tax liability of 
passenger vehicles and  the  associated  cost responsibility increased in 
approximately the  same proportioq. Hence, horizontal equity is 
preserved. 

I n  the  case of single-unit trucks, howevzr, the ratio of total tax 
payments to cost responsibility fell  as  annual V411 increased. This is 
the result of the invariance of the heavy vehicle use  tax with VMT. 
The total tax liability of single  dnit  trucks  is  comprised of 
collections from  t9e imposition of  the heavy vehicles use tax, excise 
taxes (including tyre  taxes)  and fuel taxes. The  tax liability 
arising from  the imposition of tyre and flue1 taxes will fncrease as 
VMT increases. ilowever, the level of these taxes is  small compared 
with the heavy vehicle use tax. Therefore, as VMT  increases,  cost 
responsibility will also  increase, but total tax payments will not 
increase pro rata.  Hence, horizontal equity will be adversely 
affected. This problem is greatest for the  heaviest vehicles, 
particularly the heavy combination truck class. 

In summary, the fol1,wing conclusions may  be drawn. In terms of 
vertical equity,  the clrrrent charging  system represents an improvement 
over that which  existed  prior to  the 1982 Cost Allocation Study. 
Hnirlever, vertical equity coulsd still be further improved, especial1.y 

41 



Occasional Paper 73 

with regard to heavy vehicles.  This  would only require  a revi.sion of 
the level  of charges,  not  a  modification  to  the  charging  structure. 

Of far greater  concern  are  the potential horizontal  inequities. In 
this  instance, if the level of  inequity  is to be ameliorated  the 
charging  structure  would  need  to be re'vised, primarily by replacing 
the heavy vehicle  use  tax  with  a  weight-distance tax. 

Cost recovery 

It is clear  that  the  charging  system is capable of recovering road 
expenditure  within any particular  year. The operation  of  the iiighways 
Trust Fund  requires  that  revenue  received  balances road expenditure 
for any financial  year.  This is the main feature  of  a  pay-as-you-go 
pricing system. However, in the  past  the  balances  'of  the  Trust  Fund 
have  fluctuated  and  there is no guarantee  that  this will  not continue 
to occur i n  the  future. As a  consequence,  the  planning of  road 
expenditure may  be adversely  effected.  Furthermore,  the  system of 
charges  implemented are' not  indexed,  which  means  that  revenue 
col lections 'wi 1 1 .  only increase as fuel consumption- increases  or  the 
size of'the vehicle  fleet  increases. 

It has  been argued  that  to  minimise  the  efficiency loss emanating  from 
setting  price  above rnargi nal cost,  prices  should be set  according  to 
the  inverse of the  price  elasticity of demand.  However,, it is 
apparent  that  within  the  United  States  pricing  system  there is 1 ittle 
explicit  consideration of elasticity  factors.  Hence,  dhile  the 
pricing  scheme is capable of satisfying all revenae  requirements, it 
raises revenue in a  manner  that will  not ensure  that  losses in 
efficiency will  be minimised. 

CONCLUDING  COMMENTS 

The explicit  concern of the  United  States road pricing  system is the 
maintenance  of  equity  between  road  users.  This  objective  has largely 
been accomplished. I n  terms of vertical equity  the  consensus of 
opinion' is that  the  current  charging  system  represents  an  improvement 
over  that  which  existed  before  the 1982 Cost  Allocation Study. 
However,  the new system  falls  down in meeting  horizontal  equity 
criteria,  and  simultaneously  efficiency,  through  the  failure to 
implement  a  weight-distance tax. The heavy vehicle  use  tax, by not 
taking  distance  travelled  into  account,  cannot  properly  be  related  to 
avoidable  cost.  This is the  chief  'failing of the new system. In 
addition,  because  the  system  follows  the  cost  occasioned  methodology, 
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it  also  fails  to  take  account of demand i n  recovering  costs  above 
avoidable  cost,  thus  failing  to  meet  the  efficient  revenue  raising 
ob  jecti ves of Ramsey  pricing. 
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CHAPTER  4-ROAD  PRICING  IN  NEW  ZEALAND 

An  extension of the 'user  pays' philosophy  underlying the road  pricing 
system in New  Zealand  occurred i n  the  late 1970s with  the  passage of 
the  Road  User  Charges Act 1977. This  Act introduced  a  system of road 
charges  which  taxed heavy vehicles  according to the  avoidable  costs 
associated  with  their  road  use. 

This  chapter  examines  the  nature  of  the  current  charging  structure in 
New Zealand  and  compares  it to the  pricing  strategies  identified in 
Chapter 2. The discussion  begins, as in the  previous  chapter, by 
identifying  the level of  responsibility for roads  undertaken by each 
level of government. The background  to,  and  the  reasons  for,  the 
implementation  of  the  Road  User  Charges  Act  are  then  outlined. An 
analysis of the  changes  made to the  pricing  structure is undertaken 
and  conclusions  drawn  about its ability  to  satisfy  various  pricing 
objectives. 

RESPONSIBILITY  FOR  ROADS 

Unlike  the  Australian or United  States  system of government,  the  New 
Zealand  system is unitary in form.  New  Zealand does not  have a formal 
Constitution  and  the  Central  Government has sole control over all 
aspects  of  economic  activity  including  responsibility for all roads. 
However, i n  certain  cases  responsibility  is  delegated to local 
government  authorities. This division  of  responsibility is formalised 
by the  provisions of four statutes:  the  Public  Works  Act 1928, the 
Municipal Corporations  Act 1954, the Counties Act 1956 and  the 
National Roads Act 1952 (see  BTE 1982, p. 76 for  further details). 

Central  government  responsi bi 1 i ty for  roads 

The Central  Government  has  responsibility for the  administration of 
the  State  highway  system.  This is carried  out  through  the  functions 
of the National Roads  Board (NRB). The powers  of  the  Board were 
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established  under  the  provisions of the National Roads  Act 1952. 
These powers include: 

. the  provision of  an adequate road system  satisfying  roading 
needs ; 

. the  provision of financial  advice  to  the Central Government 
concerning  roads; 

D assisting  and  advising local governments on road  matters;  and 

. undertaking  surveys of various  aspects of roads  (at  intervals of 
not more  than  five  years)  (BTE  1982, p. 76). 

The  operations of the NRB are  financed  from  revenue  placed i n  the 
National Roads  Fund (NRF). 'This  revenue  is'derived  from  road  taxation 
including  charges on the  operation of heavy vehicles and  excises 
levied on the  consumption of petrol. 

Other road related  charges  are  levied by the Central Government, 
including  motor vehicle registration  fees,  import duties (on fuel and 
motor vehicles) and sales  taxes,  which,  unlike the charges  that  are 
paid into  the  NRF,  are not hypothecated  to roads (RTE 1982, p. 79). 

Local government  responsibility  for  roads 

The Central Government  delegates  part of its roads responsi hi1 ity to 
local government  authorities. In particular, local government 
authorities  are  responsible  for  the  administration of most mnicipal 
and county roads. 

Road expenditure  undertaken by local government  authorities is 
financed  from  a  number of sources.  Some local government  expenditure 
is financed  from  revenue  sourced  from  the NRF. However, local 
government  ,authorities  also  possess  their own revenue sources. These 
sources  include  revenue  generated  from fuel excise  and  drivers' 
licence  fees. Th,ey also  allocate  part of their general revenue 
collections  from  rates,  fees  and  fines  to road works. 

ROAD  USER  TAXATION  PRIOR  TO 1978 

Prior to the  implementation of the  provisions of the Road User  Charges 
Act, the road pricing  structure  was  different i n  form  from  the 
structure  that  currently exists. 

Chudleigh  (1983, p. 242 1 notes that  prior to 1978  the Central 
Government  road  user  charges  structure had the principal objective of 
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simply  raising  sufficient  revenue  to  meet  road  expenditure 
requirements  with 1 ittle  concern  directed  towards  the  satisfaction of 
efficiency  or equity objectives.  However,  the  nature of the  charges 
inposed  would  have  lent  itself to the  satisfaction of these  objectives 
if this was a primary  concern. The changes  made i n  1977 to the road 
user  charges  structure  extended  the  concern  beyond  simple  revenue 
raising requi rements, 

The structure of charges  prior  to  i978  included  an  excise  levied on 
fuel consumption,  mileage  taxes  and heavy traffic fees. 

Petrol tax 

The major  form  of road taxation  levied  prior to l978  was an excise  tax 
on  petrol consumption.  This  tax  was  introduced i n  1927 and  was  levied 
on  heavy motor vehicles and  passenger vehicles alike,  although in some 
circumstances  refunds for heavy  vehicles  were  applicable  (Ministry of 
Transport (NZ) 1979, p. 5). I n  i377-75  the  rate of excise  was nine 
cents  per  litre.  However, only about  half of the revenue  collected 
was  committed to road  expenditure,  t3e residual remaining i n  the 
Consolidated  Revenue  Fund  and  therefore  available -for general 
expendit:rre purposes  (Stacey  1978, p. 2 and 5TE 1982, p. 77). 

Mi 1 eage tax 
The pur?ose of  the )mileage tax was to  impose  an  equivalent  tax  burden 
on diesel and  other  non-petrol po;ered vehicles for r m d  use as  that 
imposed on  petrol powered  vehicles. The rates of taxation  were 
adjusted i r  accordance .,.iith movements in the  level o.F revenue 
collected from the  imposftion of tie petrol tax  and, as iq the  latter 
case, not  all revenues  collected  were  hypothecated to roads  (Chudleigh 
1982, p. 242). 

Different rates of taxation  were  applicable  for di Fferent types of 
vehicles. Tax rates also varied according to vehicle  weight,  type of 
fuel consumed,  and  the  nature o-F t!ie transport  operation  undertaken 
(Ministry of Transport (NZ) 1979, p. 61. 

Heavy vehicle  fees 

Operators of  heavy vehicles weiphirlq more  than two tonnes  were 
required to purchase  licences  prior to 1975.  The  licence fees were 
fixed  charges but !$er? graduated  according to vehicle  Neight. 
Licences  were  transferable  between  vehicles and i n  some cases  reduced 
rates  were  applicable. In particular,  vehicles  enqased in rural 
activities  and non-comwrcial vehicles  were  subject to reduced  rates 
of taxation (StaceLy 1978, p. 3 1. 
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Other  revenue  sources 

A number of additional  charges  were  levied by the  Central  Government. 
These included  import  duties  and  sales  taxes on motor vehicles and 
motor vehicle registration fees. All of  these  charges  were paid into 
the  Consolidated  Revenue  Fund  and,  therefore,  were  not  hypothecated  to 
road  expenditure. 

I n  Table 4.1, details of revenue  collections  from  the  imposition of 
these  taxes  from  1971-72 to  1977-78  are presented. It is clear  from 
the  table  that petrol taxation had  been the  major  revenue  source in 
past  years. In all years petrol taxation  accounted for approximately 
R0 per  cent  of total hypothecated  revenue  collections. 

THE  MOTIVATION  FOR  CHANGE OF THE  ROAD  USER  CHARGES  STRUCTURE 

The motivation for restructuring  road  user  charges  came  from  a  number 
of sources. The principal  concerns  were  economic and financial i n  
nature. 

Specifically , the level of revenue  collected  from  road  taxation 
charges  had been declining in  real terms for  a number  of years as 
taxation  rates had not been fully  adjusted for inflation.  Excises on 
petrol  consumption  had  formed a major  part  of  total  revenue 
collections but  had not kept pace  with  the  rate of inflation.  Hence, 
these  collections  over  time  had  depreciated in real terms.  This 
effect  was  reinforced by a  decline in  petrol consumption as a  result 
of the 'oil crisis' which began i n  1973. 

I n  addition,  the  rates of taxation  for heavy vehicle  fees and mileage 
taxes had not been adjusted for  some time. Revenue  collections  from 
these  sources  had,  therefore,  also  declined in real terms. 

While  road  revenue had  been declining i n  real terms,  additional 
pressure  was  placed on the NRB to maintain  the  standard of  road 
services. As a  consequence,  the  Central  Government  was  required in 
later  years  to  provide  supplementary  grants  from  Consolidated  Revenue 
to the NRB for roadworks  (Stacey  1978, p. 3). It  was  suggested  that 
this had an  adverse  effect on the  planning of  road expenditure.  It 
was  argued  that only short  term  planning  could  be  undertaken given 
these problems. 

As a  consequence,  the  NRB  sought  a  more  assured  source of income  which 
would  allow  it to establish  a  more  comprehensive  planning  procedure 
for roads  expenditure  (Stacey 1978, p. 3). 
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Accompanying  the  concern  over  maintaining real levels of  road revenue 
was  an  additional  concern over  the efficiency of the  charging 
structure  and  its  effects on intermodal  competition, in particular, 
its  effect on road-rail  competition.  A  study  undertaken by Wilbur 

TABLE  4.1-NATIONAL  ROADS  BOARD GROSS RECEIPTS  FROM ROAD USER  TAXATION, 
1971-72 TO 1977-78 

( S W ~  miZZion) 

Item 1971-72 1972-73 1973-74 1974-75 1375-75 2976-77 1977-78 

Motor  tax 
Petrol  tax 77.9  83.9  90.2  89.7  86.2  90.3  111.9 
Less 
col 1 ecti on 
costs  and 
rebates 4.9 5.4 4.9  4.4  5.4 4.4 5.4 
Net - 

Heavy vehicle 
fees 10.5 11.3 12.0  12.5  13.0  13.7 10.4 
Lass 
col 1 ecti on 
costs 0.4 0.5 0.4 0.5 0.5 0.5 0.4 
Net heavy 
vehicle  fees 10.1  10.8  11.5  12.1  12.6  13.2 10.0 

Mi 1 eage  tax 6.0 5.8 5.8 6.9  7.4  7.8  9.1 
Less 
col 1 ecti  on 
costs 0.0 0.1 0.1 0.1 0.1  0.2  0.2 
Net 
mileage  tax 6.0 5.7  5.7  6.8  7.3  7.6 8.9 

Total 
motor  tax 89.1  95.0  102.5  104.1  100.6  106.6  125.3 

Contributions  from 
consolidated 
revewe 0.0 3.0  0.7 1.3 16.4  21.0  10.0 

Note: Figures may not add to totals due to rounding. 
Source: National  Roads  Board (1972-78). 
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Smith  and  Associates  (1973)  had  suggested  that  the  easing of 
regulations  covering  road  and rail competition  would be beneficial in 
terms of resource  allocation  between ,the modes. At  this  time  road- 
rai 1 competition  was  subject to  a dista,nce  restriction  whereby  goods 
transported  over  distances  greater  than 40 miles  were  required to use 
rail transport. I n  the  transport  study, it  was suggested  that  this 
distance  limitation  could be extended,  offering  greater  scope  for 
i ntermodal competition. 

However, in making  this  recommendation,  it  was  recognised  that  there 
were  deficiencies  within  the  current  road  pricing  structure  and  that 
if efficient  intermodal  competition  was to be promoted,  these 
problems  would  need  to be remedied.  That is, if road-rail  competition 
was  to be deregulated  it  was necessary that  the  structure of road 
user  charges be revised. 

THE  ROAD  USER  CHARGES  ACT  1977  AND  ROAD  TAXATION  POST-l978 

The new system of road user charges 
In order  to  meet  the  twin  objectives of generating  higher  levels of 
road  revenue  and  promoting  more  efficient  intermodal  competition  a new 
system of  road user  charges  was  introduced on 1 April 1978. This  was 
accompanied by a  relaxation of the  distance  restriction on road-rai 1 
competition  from 49 miles to  150 kilometres. 

There  are  two main elements to the new pricing  scheme:  distance 
licence  fees  (coupled  with  the  mandatory  installation of hubodometers 
on larger  vehicles)  and  a fuel excise tax. 

Distance licences 
The most  significant  change  introduced  under  the 1977  Act is the 
requirement  for  owners  of  vehicles  weighing  greater than 3.5 tonnes to 
purchase  distance licences. When  purchasing  the  licences  the  owners of 
these  vehicles are required  to  nominate the distance they  will  travel 
within  the  current  year.  When  the  nominated  distance  has been 
travelled  a  new  licence  must be purchased.  The  distances  actually 
travelled  are  recorded by hubodometers  which  must be fitted to 
vehicles  operating  under a distance  licence. 

The maximum  gross  weight of the  vehicle  and  vehicle  type  are  recorded 
on the  licence. The vehicle  must  not  exceed  this  weight  while 
operating  under  the  licence. If for unforseen  circumstances  the 
vehicle  weight  exceeds  this  limit  a  supplementary  licence  must be 
purchased.  If the  increase in vehicle  weight is permanent  a new 
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distance licence will need to be purchased. Licences  are  available in 
minimm units of 1000 kilometres a1 though supplementary 1 i cences are 
available in  one tonne increments  over 50 kilometres. Licence  fees 
vary according to gross vehicle weight  and  axle  configuration (based 
on the  fourth  power rille) and  distance  travelled.  Rates  are 
calculated for 14 classes  of vehicle. Powered vehicles are treated 
separately from trailers. 

Under the distance licence scheme a number of exemptions are made. 
First, owners of off-road vehicles .are not required to purchase 
distance licences. However, they are required to purchase time 
licences. Trailers  and petrol powered vehicles weighing  less than 3.5 
tonnes in  Gross weight  are also exempt. This is because it is 
considered that  the  excise duties levied on these vehicles are 
sufficient  to  recover  the attributable costs associated with these 
vehicles. Owners  of petrol powered vehicles weighing  more than 3.5 
tonnes are  also required to  rnrchase distance licences bu t  they are 
entitled to a rebate,  equivalent to the  amount of petrol excise 
taxation paid. 

The New Zealand  Post  Office, which acts as  an agent  for  the Ninistry 
of Works and  Development, is responsible for  the  issuing  of licences 
and collection of fees, as  we1 1 as the overall administration of the 
scheme.  Enforcement of the  scheme is undertaken by the  Hinistry of 
Transport which is responsible for  the checking and validation of 
licences and hubodorneters. 

Pt?trol ezcisss 
The second part of the new  pri'cing scheme is  an excise on petrol 
consumption which is payable by operators 3f petrol powered vehicles 
weighing  less than 3.5 tonnes. The excise rate is calculated to 
produce a charge for each vehicle equivalent to that of the distance 
licences imposed on diesel powered vehicles. However, in terms of 
recovewing avoidable cost  the efficacy of  this charge will differ froq 
the distance licence fee. Furtber cornments on this  issue  are made 
later i n  this  chapter. 

Under  the new structure of charaes provided for in the 1977 Act, 
mileage taxes and heavy vehicle fees were abolished. However, 
registration fees,  sales taxes and customs duties are still  levied. 

!.i7,ZCE?SS i o a  
With the introduction of the new system of charges a number of 
concessions were made to alleviate  the initial burden of  the new 
pricing scheme. These mainly involved  the system of sales taxes 

Tr 
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existing at the  time  of  the  introduction  of  the Act. At this time, 
sales  taxes  of 40 per  cent  were levied  on  the  purchase  of heavy 
vehicles. These  were  reduced  to 30 per  cent  initially,  and  were 
subsequently  reduced  further to 10 per cent. In addition,  the new 
distance  taxes  were  phased in over  a  two-year period. Shortfalls in 
revenue  were  made up from  contributions  from  the  Consolidated  Revenue 
Fund. The final concessi on made  involved  the  altering of taxation 
scales for  an initial period to  favour heavy vehicles,  as  this  vehicle 
class  would be subject to  an increased  taxation  burden  under  the new 
pricing  regime  (Chudleigh, p. 251). 

These concessions were  to be phased out over time. 

Cost  allocation  and  the  calculation of road  user  charges 
Concurrent  with  the  introduction  of  the  Road  User  Charges  Act  was  a 
change in philosophy  concerning  road  financing  arrangements.  Prior  to 
1978 the NRB had  determined  its  expenditure  on the  basis of  revenue 
estimates  for  the  current  year.  However, this process  was  reversed 
following  the  passage of the 1977 Act. The NRB now  determines  the 
level  of  road expenditure  that will be required  within  a  particular 
year and  then  adjusts  road  user  charges so that  sufficient  revenue is 
generated  to  meet  these  expenditure  requirements. 

Applications for  funds  for road  expenditure  are  made by counties, 
municipalities  and  district  offices of the  Ministry of Works  and 
Development to the NRB. The NRB makes  its  recommendations for the 
application  of  funds to these  projects in  October each year.  However, 
these  are  subject to  Cabinet approval.  A work program is established 
for the following year and  indicative  programs  for  the  following  two 
years  are developed. 

Once  the  budget  for  the  following  financial year has been established, 
expenditure  items  are  apportioned  among  different  vehicles  making  use 
of  the road. The budget is divided  into  a  number of different  cost 
items for the  three  road  sectors;  municipal,  county,  and  State 
highways  sectors.  Each  cost  item is divided  into  three  components; a 
driver  related  component,  a  space  related  component,  and  a  strength 
related  component. 

Driver  related  costs  include  the  costs of signposting,  road  marking, 
traffic  signals  and  rest  areas. This  component is invariant  with 
vehicle  characteristics  such  as  weight,  length  and  width and  is 
therefore  allocated  between  different  vehicle  types  on  the basis of 
distances travel led. 
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Space  related  costs  include  expenditure on road  widening,  construction 
of passing  lanes and similar  improvements  to  roads. As this  component 
is related  to vehicle dimensions,  these  costs are allocated  between 
vehicles on the basis of vehicle  size  (gross  vehicle  weight)  and 
distance travelled. 

Strength  related cost components  include road construction  and 
maintenance  costs. These costs  are a1 located on the basi s of vehicle 
weight,  number of axles and distance travelled. The fourth  power of 
the  axle  load is used as a  summary  measure of vehicle  characteristics. 

The cost a1 location  methodology just out1 ined was  used i n  the 
forrmlation of the  1977-78 NRB road budget. Charges  were  calculated 
for different vehicles for each $100 of expenditure. The results of 
this  allocation of costs 3re presented in Table 4.2. Total  charges 
were  derived  using  these  proportions. 

Vehicles  weighing  over  3.5  tonnes  would pay $42 in charges for every 
$100 of  the road budget  while  other vehicles would pay  $58. It is 
significant to note  that i n  this  particular  case all strength  related 
costs '#ere recovered  from heavy vehicles. 

ASSESSMENT OF THE NEW ZEALAND  ROAD  USER  CHARGES  SCHEME 

Economic  efficiency 

While  the Road User  Charges  Act  introduced a number of changes  to  the 
existing  system of road  user  taxation,  tne  fundamental phi 1 osophy of 
road  pricing in New Zealand has not undergone  significant change. The 

TABLE  4.2-BREAKDOWN 3F EACH $100 OF 1977-78 NRB ROAD EXPENDITURE 
PROGRAM 

!.$WZi - 

Cost component 

Driver  costs 
Space  costs 
Strength  costs 

1 14 15 
7 44 51 

34 3 34 

Total 42 58 100 

Ayource: Ministry  of  Transport (MZ) (1979, p. 13). 
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implementation of distance  licences is  an extension of the  phi1osophy 
underlying  the  mileage  tax  levied  under  the  previous  user  charyes 
structure. 

The purpose of the  mileage  tax  was  to  impose  a  charge  that  adequately 
reflected  the cost responsibility  of  different heavy vehicles,  which 
varies according  to  vehicle  type,  vehicle  weight  and  type of  fuel 
consumed. The rationale  of  the  distance l icence  (coupled  with  the  use 
of  hubodometers) is similar.  However, its main  advantage is that  the 
avoidable  cost  of  individual  vehicles is more easily identified than 
was  possible  under  the  mileage  tax  arrangement. The taxation  rates 
are  disaggregated to take  account  of  the  effects of such  elements as 
axle  spacing and  wheel configuration, as well  as vehicle  weight and 
distance  travelled for individual vehicles. Hence,  it is possible to 
vary the  charge  according  to  the  avoidable  cost  incurred by different 
vehicles. 

The use  of  hubodometers is particularly useful i n  this  respect.  Their 
use makes it  possible to accurately  measure  the  contribution of 
distance  related  factors  to  road  costs.  One  alternative  to 
hubodometers is to  employ  a  method  similar  to  that  which  underlies the 
heavy vehicle use tax  employed in  the  United  States. As noted in 
Chapter 3, the  rates  of  taxation  imposed  under  the heavy vehicle  use 
tax in the  United  States  are  representative  of  average  distances 
travelled by a  vehicle  class.  Hence,  this  type  of heavy vehicle  use 
tax does  not take  account  of  the  avoidable  cost of road use of 
individual vehicles. It  is  designed to reflect only the  average 
avoidable  costs of specific  user  classes.  Another  alternative is to 
employ road maintenance  charges  similar to  those used  previously in 
Australia. 

To some  extent  a m a l  1 degree of averaging is also  present  within  the 
New Zealand  pricing  system. To fully  account for the  impact of  road 
use of different  vehicles,  different  charges  must be levied  accounting 
for different  axle  loads  and  configurations. ilnder the New Zealand 
scheme only 14 vehicle  classes  are  identiFied  and  hence it  is  not 
possible for all combinations  of  axle  loads and axle  configurations to 
be fully accounted  for  within  the  charging  structure.  Therefore,  a 
small element of averaging  must  occur i n  the  determination of  charges. 
Another  source  of averagirlg lies in potential  differences in the  gross 
vehicle  weight  nominated on the  licence  and actual vehicle  weight on 
specific trips. Furthermore, in nominating  vehicle  weight  no  account 
of  the  distribution  of  the  load  is  taken,  that  is,  the  weight  placed 
on individual  axles  (although in practice it would be extremely 
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difficult and/or costly to take  this  factor  into account). I n  essence 
an  average 1 oad  factor  is used i n  the  calculation  of  charges. 

Another  averaging  aspect  arises  because no account is taken of the 
different  characteristics of roads  over  which  vehicles may travel.  It 
could be expected,  for  example, that the  costs of road use would be 
different for highly and  lightly  trafficked  roads  and  roads of 
different  construction  characteristics. 

Despite  these  factors ,it  is likely  that  the  degree of averaging 
present  within  the New Zealand  pricing  system is  not as great as in  
the  United  States  system.  It is unlikely  that  the  element of 
insensitivity  present i n  the  New  Zealand  system  would greatly distort 
competition  between  transport  operators. 

Mere  the ldew Zealand  scheme  designed to recover only avoidable  costs 
it should  achieve  a  higher level  of economic  efficency than that 
attained by the  United  States  system, as the level  of averaging of 
costs is substantially 1 ess than in  the  United  States. 

However,  the New Zealand  scheme  recovers  more  than  avoidable  cost, 
with  the  Trust  Fund  concept  ensdring  that  revenue  collections will 
always balance  road expenditure. The charges,  which  are  essentially 
derived  using  the  cost  occasioned  approach,  are  levied  to  recover all 
costs, as i n  the  United  States. Thus, it is primarily an equity  based 
system  and  not  efficiency based. Efficiency  requires  that  charges 
levied  above  avoidable  cost be demand  related,  which does  not occur i n  
the New Zealand  system  of  charges. 

The rates  of taxation  applicable  under  the  charging  scheme  are 
determined by the  expenditure requi rernents within a financial  year. 
Thus, the  user  charge  rates are deterrrlined  on a  pay-as-you-go basis 
rather  than a public  enterprise basis. A s  noted in Chapter 2 there 
may  be political and  financial  (budgetary)  advantages i n  this  approach 
but it  cannot be justified usi na theoretical  economic  arguments. 

Equity 

It was  also  noted in  Chapter 2 that if prices are set at a level 
reflecting  avoidable  costs both equity  and  efficiency  criteria will  be 
satisfied.  Hence,  the  charging  scheme has the potential to satisfy 
both  horizontal and vertical equity  requirements. 

The current New Zeaiand  system  satisfies  these  criteria in a  number of 
ways. In particular,  the  imposition of the reqdirement  to  purchase 

55 



Occasional Paper 73 

distance  licences For vehicles  weighing  more  than 3.5 tonnes  ensures 
that  horizontal  equity  between  the  heavier  vehicles  can be 
maintained. All relevant  cost  related  factors:  distance  travelled, 
axle  load,  axle  spacing  and  vehicle  type  are  taken  into  account  within 
this  charging  structure.  Hence,  the  cost  responsibility  of  different 
vehicles  within this class may  be accurately  identified  and  user 
charges  adjusted  accordingly,  satisfying  both  efficiency  and 
horizontal  equity  criteria. 

However,  for vehicles weighing less than 3.5 tonnes  (which  are  not 
subject to the  imposition  of  the  distance licence), the  achievement of 
horizontal equity may  be more  tenuous. The principal reason for this 
is the  reliance on fuel excise as the  chief  means  of  raising  revenue 
from  the  operators of these  particular vehicles. As noted i n  Chapter 
3, fuel consumption  does  not  provide an accurate  reflection  of  cost 
responsibility.  Pavement  damage is  an exponential  function of axle 
load, and it  is  unlikely  that  the  differences i n  fuel consumption 
rates for vehicles weighing  less  than 3.5 tonnes will adequately 
reflect  the  differences  in  the  avoidable  costs  imposed by all the 
vehicles in this  category.  Thus,  it is likely that  the  ratio of cost 
responsibility to tax  payments will also vary between  these vehicles. 
The differences  are,  however, unlikely  to be large  and  therefore  the 
1 oss i n  terms O F  equity may  be small. 

Similar  arguments apply when vertical equity is considered. In terms 
of road  user  charges, vertical equity  requires  that  the  ratios  of  cost 
responsibility  to total tax  payments for different  vehicle  classes 
should be the  same.  Insufficient  information is available  to 
determine  whether  the  current level of charges  achieves  this result. 
The scheme  does,  however,  provide for sufficient  differentiation  of 
charges on different  vehicles t.vpes for national equity  objectives  to 
be  met. 

Cost recovery 

The New Zealand  pricing  scheme  has been designed to achieve full cost 
recovery on an annual  basis.  As has been noted  above,  the level  of 
road user  charges is determined by the road expenditure  requirements 
i n  any one  financial year.  Hence, as i n  the  United  States case, 
revenues paid into  the Trust  Fund and expenditures  met .From  it should 
always  balance.  However, as discussed i n  Chapter 3, it  is the means 
by which  costs are recovered as  well  as the actual amount  recovered 
that  are  the  ultimate  concerns. 

It has already been noted in this chapter  that in  terms of recovering 

56 



Chapter 4 

avoidable  costs  the  New  Zealand  scheme  possesses  considerable 
potential. The  charging  system has the ability to identify the  unit 
cost of the provision of road services for different types of 
vehi  cl es. 

However, in terms of raising additional revenue  to recover common 
costs, some  conflict may be  present  when  the  cost recovery criteria 
outlined in Chapter 2 are considered because prices above marginal 
costs  are  not  set accordigg to  the  inverse of the price elasticity of 
demand. I n  the  New  Zealand  scheme  those  costs above marginal cost  are 
recovered chiefly by the means of fuel  excises. However,  the 
resultant misallocation of resources from using fuel taxation as a 
means of raising additional revenue above the level  of  marginal cost 
may  be  small  as the demand for road use,  and that of fuel, may  be 
Fairly inelastic (see for example  3TE ;975, p .  46). 

OTHER  OBSERVATIONS  CONCERNING  THE  EFFECTIVENESS OF THE NEW ZEALAND 
ROAD  PRICING  SYSTEM 

Since  the introduc.tion  of the  current  system of charges in 1978  two 
reviews of  the pricing scheme  have been  made. Some  of  the issues 
raised i n  these reviews i n  1979 and 1984 are discussed below. 

Report of the Working Party on Road  User  Charges: 1979 
blhen the Road User  Charges  Act  was introduced the New Zealand  Minister 
for  Transport iqdicated that  the legislation would be reviewed after 
one  year. The 3evort D.+' the b70r%inp party on R O G ~  :?szr YhTrges was 
released in  June 1979 and raised a number 3f issues concerning  the 
effectiveness of the  charging system. The  foll3wing is an  outline O F  
some of the comments and concerns raised in  the Xeport. 

Dis tame Ziconcea and hubodorneters 
A number of criticisms were raised by road users in  relation to  the 
imposition of distance licences. 

One criticism was that the minimum units of the distance licence made 
available for sale  were  inappropriate for  some  transport operations, 
particularly those which operated over  short distances. The minimum 
unit of the licence  sold  covered 1003 kilometres of  travel and there 
were suggestions that  this should be reduced to 501) kilometres. This 
suggestion was rejected by the Yorking Party for it was believed that 
the demand for  smaller units of the licence would be insignificant. 

The Road  User  Charges Act provides that vehicles operating under  the 
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impost of distance  licences be fitted  with  hubodometers.  Criticisms 
of  three  aspects of this  requirement  were  raised: 

. the  siting  of  the  hubodometer on the  left hand side of  the 
vehi  cl e; 

. permanent  fixing  of  hubodometers;  and 

. the  adequacy  of  hubodometers  to  accurately  measure distance. 

With respect  to  the  first  issue it was  suggested  that  the  siting of 
the  meter on the  left  hand  side of the  vehicle  was  inconvenient to the 
driver whe'n readings had to be taken. There was  also  the  possibility 
of  damage to the  hubodometer  when  the  vehicle  was  manoeuvred.  On 
these  grounds it was  suggested  that  the  hubodometer  should be changed 
to the  right  hand  side  of  the vehicle. No change  was  recommended by 
the  Working Part,y which  saw  overiding  benefits  to  safety,  convenience 
and uniformity. 

Opinions on the  permanent  fixing of hubodometers  were divided. One 
opini,on was  that  permanently  fixed  hubodometers  were  inconvenient in 
the  sense  that they could  not be detached for off-road  running  thereby 
necessitating  the  recording  of  off-road travel and the  need to submit 
returns  for  refunds.  Conversely,  it  was  also  argued  that if 
hubodometers  were  not  fixed  then  some  latitude for evasion  was given. 
In summary,  the  Working  Party  recommended  that  fixed  hubodometers 
continue to be  empl oyed  and  that quick release  mechanisms be fitted 
only in certain ci rcumstances. 

The Working Pa,rty also  noted  that  hubodometers  were  the  most  accurate 
distance  measuring  devices  currently  available  and  there was no  sound 
basis  for  operator  concern  over  accuracy  and,  therefore,  the 
appropriateness of the  tax  liabilities,  incurred by individual 
vehicles. 

Administration 
A number of issues concerning  the  difficulties of administration and 
enforcement  of  particular  aspects of the  pricing  scheme  were raised. 

First,  there  were  problems  with  the  format of the  licences. For 
example,  incomplete  and  illegible  licences,  the  requirement  to display 
licences  at all times and the  effectiveness of the  defences  allowed in 
the Act  were raised by transport  operators.  However, on the  whole  the 
Working Part.y regarded  the  current  administration  arrangements as 
satisfactory . 



Subsequent  to  the implementation of the distance licencing scheme  the 
format  of  the 1 icences had beer! revised. The Norking Party maintained 
that  these changes would satisfy road users'  concerns with the  licence 
design. On the issue of fraudulent  and  incomplete  filling  out of 
licences, the  Working Party believed that as w c h  as possible had been 
done to prevent  this and no  further changes i n  administration 
procedures could  Se made to improve the situation. 

A second problem concerned a number of additional respons!bilities 
imposed on  both road transport operators and on the government 
itself. A number of criticisms have been raised concerning  these 
arrangements. Road transport operators are required to check 
hubodometer readings, purchase licences, [maintain records and  submit 
returns for refunds. 

I n  considering  this  problem  the iiorking Party  examined  the 
administrative techniques of a sample of road transport operators. It 
was  found  that there was a wide variation i n  administrative practices 
among  road  transport operators and  the iiorking Party suggested  that 
road transport organisations should  assist  their members in reducing 
administrative problems. 

The increase in  administrative responsibilities led to an increase in  
administrative  costs.  The  Xorking  Party  considered  that 
administration costs could be reduced over  time  as road users became 
Setter  acquainted  with  the charging system. I t  was  thought  that  the 
administration costs associated with the new system mst not only  be 
seen in  the  light of the administration costs of the previous system 
but also viwed against  the benefits arising  from  the removal  of 
anomalies existing  dnder  the previous system. One  positive  feature 
about aspects of the ne;,/ scheme  was  the additional information 
generated about operations which could be used to improve efficiency. 

The Road User  Charges  Act provides for an administration fee of  two 
dollars levied on each licence application. In i978-79 this comprised 
2 per  cent of the total tax yield.  This compares with collection 
costs  of 3 and 4 per  cent  for the distance tax  and heavy traffic  fees 
respectively i n  1976-77. The idorking Party  argued  that  the 
arrangement of levying a fixed  fee *as a more desirable [means  of 
rneeti ng administration costs thaq absorbing these costs into the 
licence  fees. In the  latter  case those operators undertaking  the 
largest mileage +foul d bear a disproportionately large share of the 
administration costs, 'which were largely unaffected by the  size of the 
licence application. 
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Enforcement 
The major  criticism  raised  about  enforcement  aspects  of  the  scheme  was 
that  delays  and  inconsistencies  existed in applying  enforcement 
provisions  under  the  Act. To counter this problem  the  Working  Party 
examined  the  possibility of implementing  a  system  of  infringement 
fees. However,  it  was  considered  that  the  implementation  of such a 
scheme  was  not  feasible.  ,The validity  of imposing such penalties  was 
also  questioned  because of the  assumptions  required  about  certain 
aspects of the illegal operation  (for  example,  excessive  weight  or 
distance travelled). 

However,  it  was  considered  that  there  was  a  need to strengthen 
existing  penalty  provisions.  It  was  envisaged  that  this  could be 
achieved i n  a  number of  ways. First,  it was  recommended  that  existing 
maximm penalties be increased.  Second,  an  interest  penalty on 
outstanding  debts  was  suggested  and,  finally,  it  was  recommended  that 
i n  cases  where  there  existed non-compl iance  with  the  provisions of the 
Road User Charges  Act  that  there  should be a  review of the  licence of 
the  transport  operator  involved  (under  the  provisions of the  Transport 
Act 1962). 

Working  Party  to  review  road  user  charges: 1984 

The need for  a second  review of the  system of road  user  charges  arose 
for  different  reasons  from  those  underlying  the  first review. The 
need for  a second  review  was due primarily  to  the  growing gap  bet-deen 
road  user  charges  and  the level of road costs  attributed  to heavy 
vehicles. There  was also  continuing  concern  expressed  from  within the 
road  transport  industry  over  certain  aspects of the  system,  especially 
the  scope for evasion of the  charges. 

Three  aspects  covered i n  this review  are  examined below: 

. cost  allocation 

. administration 

. enforcement. 

Cost attocation 
The Working  Party  recommended  a  revised  cost  allocation  methodoloqy 
based on  a  different  approach  to  the  one  underlying  the  current  system 
of charges. As noted  earlier in this  chapter,  the  current  cost 
allocation  methodology is based on a  cost  occasioned  approach.  The 
alternative  anproach  recommended  was  referred  to as Seing based  on 
marginal cost  pricing  concepts. 

60 



Chapter 4 

In the  narrowest  sense  it can be argued  that  the  alternative  method  is 
not really a  short run  marginal cost  approach  because  under  the 
proposed  methodology, total  road costs are to be divided  into  variable 
and  fixed  costs,  variable  costs  to be allocated in line  with marginal 
cost  pricing  principles but fixed  costs  allocated  using  a  cost 
occasioned  approach.  Hence, in essence  it is still a  cost  occasioned 
approach even though it  has some  efficiency  elements. 

The Working ?arty appointed  a task force  to  determine  procedures by 
which such an allocation of costs  might be carried  out. The task 
force  recommended  that  the  division bekeen fixed  and  variable  costs 
be determined  using  the  cost  categorisation of the  European  Economic 
Community (EEC). This is explained  more  fully in  Table 4.3. 

The amount  to be allocated  among  road  users  includes  the National 
Roads  Roard  budget  plus  the  'contribution  made by local government 
authorities  for local roads. The share of road  costs  met by local 
government  authorities is not  accounted for  under the  existing  cost 
a1 1 ocati  on  methodol oqy . 

The division of costs  into  the  four EEC categories  and  into  fixed  and 
variable  components is based on various opinions  produced by a 
secretariat exarni ni ng procedures in a  number  of  countries. The 
Working Party expressed  the  opinion  that  road  costs in New  Zealand 
were similar  to  the  categories  specified in  the EEC guidelines but a 
perfect  correlation did not exist.  Accordingly,  adjustments, based on 
subjective  assessments,  were  made i n  the  application  of  the 
methodology. 

The variable component in each  of the four categories is allocated on 
the basis of  a  distance  related  parameter. For example,  the  fourth 
power  rule  would be  Iused to  allocate  costs  included in category 93. 

However,  the  Xorking  Party  indicated  that  alternatives  existed for the 
recovery of the  fixed  cost  component;  either  through  a  periodic  fixed 
fee  or  through  existing  road  user  charge  mechanisms. 

The major  advantage  of  a  periodic  fixed  fee  was  identified as being 
its simplicity  of  administration,  although  it  was  noted  that in terms 
of flexibility  some loss of  efficfency  would be experienced. In 
particular,  a  fixed  fee  would  provide  little  incentive to encourage 
minimum  axle  weights.  This  could be overcome by including  axle 
weights  and  axle  configurations as factors  within  the  structure  of 
charges.  However, as a  consequence, admi r?i strati ve arrangements doul d 
become more  compl  ex. 
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The  Working Party also noted that  the imposition of periodic charges 
could  produce  an inequity in that operators who make 1 ittle use of the 
road will  pay the  same share of fixed  costs as those operators who 
make more extensive  use of the road system. A  similar problem exists 
with the heavy vehicle use  tax imposed i n  the  United  States. 

With these deficiencies in  mind,  use of the  existing road user charges 
system to recover  fixed  costs  was favoured by the task force. 

TABLE 4.3-RECOMMENDED COST ALLOCATION METHODOLOGY; 1984 WORKING PARTY 
REPORT ON  ROAD  USER CHARGES ________- ." 

i7ost 
categorv Cost components AIlocatiox methodology 

DO Expenditure on  bridge maintenance, 
grass hedge  and tree cutting, road 
signs  and  signals,  maintenance of 
paths and  curbs and lighting. 

Not a1 1 ocated, treated 
as fixed  costs 

D1 Expenditure on winter maintenance, 
road markings, crash barriers. 

D2 Expenditure on surface dressings 
and  the 1 ike and paint on signs 
and signal S. 

D3 Expenditure on bituminous 
surfacing, pavement strengthening 
and renewal. 

50 per cent of 
expenditure is included 
in  marginal cost, 
a1 located pro rata 
according to vehicle 
Ikilotnetres travelled. 

60 per cent of 
expenditure  is included 
i n  marginal cost; 
allocated pro rata 
according  to vehicle 
k i 1 onetres travel led, 
weighted by gross 
vehicle weight. 

75 per cent  of 
expenditure is included 
in  marginal cost; 
a1 located pro rata 
according  to number of 
equivalent axles. 
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Problems of equity  should not arise as user  charge  payments  would be 
related to road  use and new administration  arrangements  would  not need 
to be  made. 

I n  the  Report  a  comparison  was mad?  between the  different  cost 
allocation  methodologies  examined.  The  results of  this comp3rison  are 
presented i n  Table 4.4. This  Table  indicates  that in absolute terms 
there is no overall difference i n  the  applic2tion of the  existing  cost 
a1 location  methodology  and  the recomlnended methodology. 

However, i n  terms  of the charges  faced by individilal road  user  groups 
there will be a considerable  difference betdeen the  existing and 
revised  cost  allocation  methodologies. This is demonstratod i n  Table 

NRB budget 
Vehicles  subject  to 
taxation  under  Road 
User  Charges  scheme 179.0 175.3  105.5 
ather vehi  cl es 151 .o 184.7 209.5 

Total 3 m . c  360.0 315.0 

Local government 
authority  expenditure  127.3 127.3 127.3 

Total  457.3  487.3  442.3 

Note: 1. Calculations based on 1984-85  XR3  budget oF $360 !million 
(excluding $11.7 million  carry  aver  from  previous year). 

2. Revised cost allocation  fisures for road Iusfr charge 
vehicles based on the  allocation of fixed  costs excl;Ading a. 
weighting  fgr  distance  travelled.  Administration  charges 

3. NZRTA  calculations based on a !!R3 budget of S315 ni 1 lion 
excluded. 

after  a  S45 rni 1 lion  contribution from Central  Government, 
using  a  revised general maintenance  apportionment  and a 
third  power  rule. 

" 

,Source: Ministry of Transport (NZ) (1984, 2. 74). 
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4.5. The  charges in  this table  are based on the  1984-85 NRB budget of 
$360 million. The  existing  cost  allocation  methodology  was based on 
attributable  costs of $179 million. Under  the  revised  cost  allocation 
methodology,  with  fixed  costs  offset,  separately  attributable  costs 
were $143.1 million. Conversely,  where  fixed  costs are to be 
recovered by means of the road  user  charges  system,  attributable  costs 
were $175.3 million. In each case  administration  costs  are  excluded. 

The New Zeal and  Road  Transport  Association  (NZRTA)  disagreed  with  a 
number of aspects of the revised cost  allocation  methodology  proposed 
by the  Norking  Party. In particular, NZRTA was  opposed to the 
inclusion of  local government  expenditure in the  calculations. NZRTA 
maintained  that  similar  economic criteria did not apply to both  local 
roads and State  highways because of the purpose,  function, and road 
funding  objectives of local government  authorities. 

In view of  these  considerations the NZRTA argued  that local government 
authority expenditure be allocated to fixed  costs and not  included i n  
the  cost allocation. 

In addition  to  these  comments NZRTA raised two other  concerns.  First, 
NZRTA challenged the applicability of using the fourth  power rule as a 
means of allocating New Zealand road costs. It  was argued that 

TABLE 4.5-TYPICAL CHARGES UNDER ALTERNATIVE COST ALLOCATION 
METHODOLOGIES 

1.9 per I000 kilometres) 

Revised cost allocation 
methodology "_____ 

Existing  with  fixed 
cost costs recovered 

allocation  with  fixed wia road  user 
Vehicte  type  methodology  costs  offset  charges 

Car or van 8.80 4.19 8.24 
Two axle truck or bus  121.75 88.23 110.86 
Three  axle vehicle 226.87 163.30  202.08 
Five axle vehicle 441.02 285.82 351.21 
Truck/trailer  combination 
each having  three  axles 367.77  277.25 342.45 

Note: Excludes  administration charges. 

Source: Ministry of Transport (NZ) (1984, p. 75). 
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overseas  evidence  suggested  that  the  fourth  power  rule  was 
representative of  an  average mix of pavements i n  a number of countries 
and that rigid pavements, which could attract a power  rule of  up to 
nine, were  included  in  the fourth power  rule calculations. NZRTA 
maintained that as few rigid pavements existed in New Zealand  and  no 
power rule  existed  for unsealed pavements, a lower  average  power  rule 
than four  should apply to  New  Zealand  roads. 

This is  a somewhat paradoxical conclusion i n  that United States 
evidence demonstrated that pavement damage was a function of the 
fourth  power of the  axle load and the inverse of  the  seventh  power of 
the thickness of the pavement seal. This  would seem to  indicate  that 
if, in general, pavements were thin  a power  rule greater than  four 
should  be chosen. 

The  second  issue  raised by NZRTA  was  concerned  with  possible 
variations i n  maintenance expenditure  with  different  traffic volumes. 
Evidence presented in  an  flrganisation for  Economic  Co-operation  and 
Development  (OECD)  Report (OECD 1952) used by the  Working Party task 
force i n  establishing  the recommended cost allocation methodology 
indicated a low variability  in road costs  with variations i n  the 
volume of traffic. It  was NZRTA's view that it was  erroneous  to base 
a cost  allocation  for  New  Zealand  roads on  the basis  of the  European 
Economic  Community's guidelines, which to  some  extent had been 
contradicted i n  the OECD Report. In particular, it was argued that 
technical evidence  presented in OECD (1982) indicated  that a low level 
of  cost variability of maintenance expenditure existed. 

Using  the OECD evidence  as a guide, NZRTA recalculated the  cost 
a1 location with an a1 ternati ve distribution of mai ntenance 
expenditure. In doing so the  cost responsibility for heavy vehicles 
was reduced to below that calculated by the  Working Party  task force. 

Taking  these considerations into  account  the  Working Party recommended 
that  either  the  cost a1 location methodology recommended by the task 
force be impleTented or  that  the methodoloqy with amendments proposed 
by NZRTA  be ivlemented, with  fixed  costs being allocated between road 
users (by excluding a weighting  for distance travelled)  and  not i n  the 
same manner as variable costs. 

NZRTA  also  proposed  an alternative system of charges to that currently 
iqlemented.  The major dif'ference betdeen the  system proposed by 
NZRTA and  the  current  system is the omission of a distance licence and 
its  replacement by a periodic fixed  fee. The a1 ternati ve charging 
system  proposed by NZRTA comprised  an excise on diesel, a sales  tax  on 
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tyres  and  the periodic fixed  fee graduated according to vehicle weight 
and  axle configuration. It  was intended that half the total revenue 
requirements woyld be  satisfied through fuel taxation. 

NZRTA believed that  this  system of charges offered advantages  over  and 
above  the  current system. It  was argued that  the  system  would 
encourage  axle  configurations  that  would  spread  vehicle  load, 
therefore minimising pavement damage. I n  addition, it was believed 
that fuel consumption  and tyre wear  would reflect a number of  use 
related  factors  and  therefore  be  representative  of  the  cost 
responsibility of  different types of vehicles. 

I n  response to  these claims the  Working Party considered  that  the 
system  of  charges proposed by NZRTA would  not  result in an  effective 
matching of cost responsibility and  user  charge payments for  different 
vehicles. It  was  argued  that a direct proportional relationship 
between fuel consumption  and vehicle weight did not exist. Similarly, 
a definitive relationship between vehicle weight and tyre  wear  could 
not be identified. It  was argued that if  fuel and  tyre taxation were 
to be  the major charging instruments then an anomaly must necessarily 
he introduced into  the  charging system as a consequence. In addition, 
it was be1 ieved  that fuel consumption and  tyre  wear  were related to 
factors  which in turn were  not related to road  costs. 

The Working Party criticised the suggested imposition of a fixed fee 
to  recover 'fourth  power' related costs. It was argued that  under  the 
system proposed by NZRTA the fixed component  would only account  for 22 
per  cent of revenue collections whereas  under  the recommended cost 
allocation methodoloqy these  costs  would represent 32 per  cent of 
variable costs. Remaining  costs  would therefore have  to be recovered 
through fuel and  tyre  taxation,  hence increasing the possibility of 
introducing distortions within  the pricing system. 

The Working Party also identified weaknesses  associated  with using a 
fixed  charge  to recover variable costs.  It was argued that a degree 
of  aversging  would  be  introduced by the implementation of a fixed 
charge  and  this  would introduce a distortion between vehicles 
travelling'short distances and  those travelling longer distances. 

In sum,  the  Working Party considered that the disadvantages of the 
alternative  scheme,  in  the  form  of cross-subsidisation, outweighed any 
of  the inherent advantages.' It was also considered that  the benefits 
of  improved administration were minimal and  that  the  use  of fuel and 
tyre taxation would  create distortions in  resource allocation i n  other 
areas of the economy. 
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Administratiox 
In addition to  the  cost allocation issues a number of administration 
aspects of  the pricing scheme  were examined. These include: 

. limitations placed on increases in  the charges; 

. methods of payment; 

. methods for credits or refunds; 

. administration charges; 

. methods of payment; 

. administration costs to operators; 

. aggregation of loads;  and 

. hubodometess. 

Since  the implementatio? of the Road lJser Charges  Act in 1977 
increases i n  the level cf road user charges were limited by an  amount 
of 29 per cent.  iiowever, R O  restriction was placed on the number of 
adjustments that  could be m d e  within one financial year. In this 
context,  the li'orking Party recornme?ded no maximum or minimum levels  to 
changes  in  the  rates of taxation be applicable. 

The main concern exFressed in  subaissions to the  Workiqg Party about 
methods of payments 'was aver  the need .For prepayment of licence  fees. 
A s  an alternative to this scheme a combination of pre- and post- 
payments was sluggested. In response to this  argument  the  Working 
Party reiterated its findings expounded i n  the  1979 Report. The i979 
Working Party had recommended that no change he made to  the  current 
pre-payment system. There  were a nun3er 3f reasans Linderlying this 
recomlnendation. First, it was  thought  that if a post-payment  scheme 
Has  put  into operation the liquidity problem which operators were 
experiencing  under  the  current  sjstem  would n0.t be resolved. Second, 
the  1979  Norking Party qoted tha: there was scope f3r  improvement 
within  the  current  charging  system, both iil terns of operator 
efficiency and on the  part 3f government- Inprovements at  the 
government level had  Seen noted by the iiorking Party. 

A related concern raised i n  the 198a Report  was  over  the methods of 
payment of credits and refunds.  In particular, concern +/as expressed 
by transport ooerators over the  Government's s? oldness in paying 
refunds. I t  was suggested that payments for credits or refunds be 
made when purchasing  ne:^ licences could avercome this problem. A 
system  involving redllcing the  cost  of new licences by the  amount  of 
credit of the unexpired licence was not recommended by the  Working 
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Party.  Rather  the  Working  Party  recommended  that  steps by taken to 
quicken  the  pace  of refunds. 

Under  the  current  scheme an administration  charge of  two dollars is 
levied to recover  associated  administration costs. Two aspects of 
this  arrangement  were  identified by the Working  Party as requiring 
attention: 

. what administration  costs  should be met by road  users;  and 

. how administration  costs  should be recovered? 

In the  past  the  fees had  been set  to  recover  the  collection  costs  of 
the New Zealand  Post  Office who issue  the  licences.  However, 
administration  costs  are  also  incurred by the  Ministry  of  Works and 
Development.  It  was  argued  that  these  costs  should  also be recovered 
by the  administration fee. The NZRTA did  not  agree Ni th this 
approach. The  Working Party  could  not  agree on which  administration 
costs  should be recovered  but  argued  that  administration  costs  should 
be  treated in the  same  manner  as  other  fixed  costs  under  the  revised 
cost a1 1 ocati on methodol ogy . 

Under  the  current  system  of  road  user  charges,  petrol-powered  vehicles 
weighing  greater  than 3.5 tonnes  are  subject to double  taxation 
initially  and  refunded  the  amount of  petrol  taxation  paid. 
Submissions to the  Working  Party  suggested  that  these  vehicles  be 
subject  to  a  lower  rate of taxation  under  the road user  charges  system 
instead,  reflecting  the  amount  of petrol taxation  paid by these 
vehicles. In response,  the  Working  Party  recommended  that  this  matter 
be investigated  further. It  was noted  that  the  system of charges 
would be  made  more  complex by adopting  the  differential  tax 
suggestion.  It  was  also  noted  that  such  a  change may not be necessary 
in that petrol taxation  alone may fully  recover  the  costs of road  use 
of  these  vehicles, i n  which  case  distance  licences  would  not be 
necessary. 

Similar  concerns  over  hubodometers  expressed in the 1979  Report were 
also  expressed in the 1984 Report, namely reliability  and  avoidance. 
The  Working  Party  recommended  that  action be taken  to  reduce 
manufacturing  defects  and  improve  hubodometer  design to improve 
security . 

Enforcement 
The Working  Party  noted  that  it was not possible to  evaluate  the 
extent  of  evasion  present i n  the  current  charging system. 
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One proposal considered to reduce  evasion  was  to fit shrouds  to 
hubodometers,  effectively  sealing  them.  This  was  seen as having  two 
principal  advantages.  First,  it  would  prevent  hubodometers from being 
accidentally  damaged  and  second it would  reduce  the  scope for 
deliberately  tampering  with  hubodometers  with  a view to evasion. 

With  regard  to  other  forms  of  evasion it  was noted  that 1 ittle  could 
be done to prevent  this  other  than  improve  current  arrangements. 

In total the  Working  Party  made 16 recommendations in its  Final 
Report. The New  Zealand  Government has subsequently  acted on some  of 
these  recommendations  although  some  problems  identified by the  Working 
Party still need to be resolved. Other  recommendations  are  currently 
under  consideration  including  improvements  to  the  security  of 
hubdometers. The revised  cost a1 1 ocati on methodology  recommended by 
the  Working  Party has  been implemented  and  this has led  to  a  revision 
of  road  user  charges  which  became  effective  from 1 February 1985. 

CONCLUDING COMMENTS 

The implementation of  the provisions of the  Road  User  Charges Act 
would  represent an extension,  albeit  considerably  more  sophisticated, 
of  the  philosophy  existing  under  the  previous  system  of  road 
taxation. The major  changes  provided for under  this Act  were the 
introduction of distance  licences  for  heavy  vehicles  and  the 
associated  use  of  hubodometers. 

The chief  advantage  of  the  charging  system  introduced in the 1977 Act 
over  the  previous  system is that  it  provides  a  more  disaggregated 
scale of charges  enabling  closer  correlation  with  the  costs  occasioned 
by individual  vehicles. Hence,  there  are  likely  to be improvements 
both in terms of economic  efficiency  and equity over  the  previous 
charging  system. 

This may be  contrasted  with  the  United  States  pricing  scheme  where  the 
focus  of  attention is on vehicle  classes  rather  than  individual 
vehicles. In this respect, it is likely  that the New Zealand  scheme 
is capable  of  achieving  greater  levels  of  economic  efficiency  than  the 
United  States  charging  system.  Of  course this is not surprising given 
the  emphasis in the  United  States on equity. However,  the New Zealand 
improvements must be viewed in the  context of the potential additional 
administration  costs  that may  be inherent i n  the  operation  of the 
scheme. 
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There  have been some  concerns  that  the  administration  costs  of  the  New 
Zealand  scheme  outweigh  the  potential benefits. However,  these  must 
be  viewed in terms of the  administration  costs  that  were  incurred in 
the  operation  of  the  previous  scheme. It is  possible  that  the 
administration  costs of  the  new scheme may not be significantly  more 
than  that of the  previous  scheme  while  the  benefits  generated may  be 
significantly greater. 

On  balance  the  scheme  appears  to be primarily equity rather  than 
efficiency  based.  It  is  also a user  pays  system  entailing 
hypothecation of revenue  to  expenditure or! a  pay-as-you-go  approach. 
Nevertheless, to the  extent  that  charges  are  closely  related to 
avoidable  cost,  efficiency is enhanced.  However,  efficiency is 
lessened by the  failure to adopt  demand based pricing .for charges 
exceeding  marginal  cost,  although  the potential loss of efficiency may 
not be large. 
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CHAPTER  5-ROAD  PRICING IN SINGAPORE  AND  HONG  KONG 

One  important  aspect  of  road pricing is properly accounting for 
congestion costs.  Congestion costs forn  part of the avoidable costs 
associated with  road use. Therefore,  some measarement of congestion 
costs must be made i? order  that prices can be established which fully 
reflect avoidable cost. 

The forem0s.t examples of road congestion pricing schemes  are those 
operating i n  Singapore 2r.d gong Kong. I n  these cities  different 
strateaies  have bee:: ado?ted i n  3urs:lit of  the  same  pricing 
objective. 

This  chapter briefly examines the nature c:F these two charging systems 
and assesses their effectiveness :n efficiently recovering congestion 
costs. It is pertinent to rlote, however, that  the circumstances in 
rhich congestion pricing was introduced i n  Singapore  and Yong Kong are 
different from those rqhich exist in most ,Australian cities. The 
expansion of  road  capacity $within the central  business areas of 
Siqgapore  and :ior?g Kong i s  !init.ed because O F  geographic 
consideratioqs a?d hi g h  traffic densities exist i n  both countries. 
These are  not m j o p  prfiblexs in  lustrslia. tio:+ever, to the extent 
that congestion is present in  s m e  Australiag cities,  the  Singapore 
and Hong  Kong emerience i;s of sone relevance and hence deserves 
exami nati orl. 

ROAD  CONGESTION  PRICING I N  SINGAPORE 

The introduction 3f congestion pricjng in  Singapore  in 1975 was  in 
direct  response to denand pressures p'iaCed ov tile road system, 
particularly in  the central business area, by the existing vehicle 
fleet.  It  was also expected  that demand press:lres pwoul.3 increase  over 
time. 

in  1974, aoproximately 250 000 motor vehicles '+{ere registered in 
Sinpapore,  of  which approximately 60 per cent w?re privately owned. 
It was estimated around t9at  time  that  the nur.ber of vehicles would 
iflcrease to approximately  three times this level by I992 (Watson and 
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Holland  1975, p. 1). Hence,  it  was  expected  that  the  congestion 
problem  would  worsen  significantly in the future. 

The congestion  problem in Singapore  was  compounded by its geographic 
characteristics.  Singapore is a small island  country  which is densely 
populated. In 1975,  approximately 70 per  cent of the total population 
lived  within  an  eight  kilometre  radius of the central business 
district (CB0 1. Hence,  the  scope  for  road  capacity  expansion  was 
limited  and  therefore  some  form  of  ordered  rationing  of  road  space  was 
considered  desirable. 

In view of  these  factors  the  Singapore  Government  examined  alternative 
means of  restraining  road use. The various  alternatives  considered 
are  discussed below. 

Pol icy a1 ternati  ves 

The following  alternatives  were  considered by the  Singapore  Government 
i n  formulating  policies to restrain  road  user demand: 

. fuel taxation; 

. metering; 

. tolls; 

. parking  fees;  and 

. area licences (Llatson and  Holland  1975, p. 3). 

Fuel excises  were  dismissed as a  means  of  restraining  road  user  demand 
as  it  was  considered  that fuel consumption  was an inaccurate  measure 
of  congestion  costs. Fuel consumption will  partly reflect  road  use, 
but the  associated  excise  tax paid would  have an insignificant  effect 
on restraining  demand at specific  times  or i n  certain  areas, i n  
particular,  during peak hours when  congestion  costs are highest. 
Although the rate  of fuel consumption  increases  during  periods of high 
congestion,  insufficient  distinction  can be drawn between vehicles  of 
different  types  and  the  congestion  costs  associated  with  their  road 
use. 

The major  prohlem  identified  with  metering  was the la.ck  of suitable 
equipment. At the time,  the  state  of  technology  was  such  that 
metering  equipment  was  not readily available  and  was  relatively 
expensive. There  were  also problems  associated  with  road  tolls. 
Collection  facilities  would be needed,  imposing an additional  cost 
upon  the  Singapore  Government  and,  more  importantly,  contributing to 
congestion in itself. Tolls  are  also  expensive  to  collect  because of 
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labour costs. The imposition of parking  fees in  the CBD was thought 
to suffer  from  similar  problems  to  those  of fuel excise in that they 
have  little  impact on restricting  traffic  travelling  through  the CBD. 

Area  licences  were  considered  to  have  difficulties  relating to 
administration  and  enforcement  aspects.  However, they did offer 
solutions to  the problems  arising  from  the  deficiencies  existing in  
other  charges. The primary  advantage of  area licences is that  charges 
can be set which  accurately  reflect  congestion  costs,  varying 
according to  time of day and location as required. 

After  taking a1 1 these  aspects  into  consideration,  the  Singapore 
Government  decided  that  a  combined  system of area 1 icences  and  parking 
charges  would  form  the  core of the  congestion  pricing  scheme  adopted. 

Elements of the  pricing  scheme 

Area 27)cznczs 
The central element of the  pricing  scheme  introduced in 1975 was  the 
requirement for vehicle mners to  purchase  licences  to travel through 
certain  areas of Singapore  at  specific times. 

The  restriction  applied  to  an  area  which  covered  the  CBD  of 
Singapore.  This  region,  known as the  Restricted Zone, is 62 hectares 
i n  area. In defining  this zone,  a number  of  considerations were taken 
into  account. First, it  was necessary to  make  provision for road 
users  who did not  have  destinations  within  the  Restricted Zone by 
making  alternative  routes  outside  the  zone  available.  This  was 
accomplished, i n  part, hy designating entry points  to  the  Restricted 
Zone.  The chief  objective in  defining the entry points  was  to 
minimise  their  number,  thereby  minimising  the need for monitoring  and 
hence  administration costs. In total, 22 entry points to the Zone 
were  specified. 

The Zone  was  also  designed so that it  took the  greatest  advantage of 
existing  facilities,  especially  parking  facilities.  Other  design 
considerations  included  the  maintenance of mobility within  the 
restricted  area i n  order  to  sustain  its  economic  viability,  the need 
for  the  provision of alternative means  of transportation for road 
users who  would be discouraged  from  road  use by the  charging  system 
and  recognition of the  benefits  of  the  use of private vehicles. 

The setting  of  licence  fees  was  a  matter of judgement.  Initially, 
licences  were  sold for S560 per month  or SS3 per day. However, it  was 
considered  sufficient to make  charges only applicable &ring the 
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morning peak  period. It  was  thought that this  morning  charge  would 
reduce demand for later  time periods (particularly the  evening demand 
peak) without  the need to impose additional restraints. 

Exemptions to the licencing  scheme 
The restraining effects of the area licencing system  on  private motor 
vehicles are ,reinforced by a number  of  exemptions  applying to other 
vehicles. These exemptions take several  forms. First, exemptions 
apply to buses and commercial vehicles. The exemption for buses is 
designed to  encourage  the  use of public transport  while  the exemption 
for commercial vehicles is designed to ensure  that  the licencing 
system  would  not  affect commercial activity within  the CBD. 

Second,  private  cars  carrying  four  or more passengers are  also  exempt 
from  the provisions of the scheme. The motivation underlying this  was 
to  encourage  higher  vehicle  occupancy  rates,  thereby  reducing 
congestion levels. Motor cycles are also exempt from the provisions 
of  the scheme. 

Third, taxis were initially exempt, but  after a short period this 
exemption  was removed. A surcharge  of S$1 was subsequently allowed  on 
taxi fares to  provide  an incentive for greater numbers of taxis to 
service  the CBD. The  surcharge  is  payable  for every trip originating 
within  the  Restricted  Zone between the hours of 7.30 and 9.30 a.m. on 
weekdays  and  from noon to 3.00 p.m. on Saturdays. The  surcharge is 
reported to  have  encouraged more taxis to operate dturing  peak hours 
within  the CBD. 

Parking  charges 
Road  use  within  the  CBD  was  further discouraged by  increasirlg existing 
parking charges. When  the  traffic restraint scheme  was  first 
introduced, parking  charges  for public car parks were  increased by 
approximately 100 per  cent (Watson and Holland 1975, p. 5). Parking 
charges in the  CBD at that time were 50 Singapore cents for  the  first 
hour,  one  dollar for the second hour  and  one  dollar for each 
subsequent  half hour. In less  congested areas of the  Restricted  Zone, 
charges  were below these levels. Parking  fees i n  these  areas  have 
subsequently been revised upwards over a number of years. 

Privately owned parking  stations were, i n  general, levying charges 
different from  those levied by public parking stations  when  the area 
licencing scheme  was introduced. To ensure  that  the restraining 
effects  of  the  pricing  scheme were not lessened the  Singapore 
Government  imposed a surcharge on the  fees  levied by these  stations so 
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that their charges were brought in  line with those levied by public 
parking stations. 

Parlc-and-r-tde scheme 
As noted previously, it was  considered, prior to  the introduction of 
the licencing scheme,  that  if road demand was  to be constrained it 
would be necessary to  provide adequate alternative meam of transport 
to  cater  for  road  users  discouraged  from  using  private  cars. 
Accordingly, a park-and-ride schelne  'was instituted to complement the 
licencing system. The system  was based  on a system of  bus operations 
between parking  stations and the central bilsiness district. However, 
no additional incentive 'das provided to encourage  the  use of these 
services. They  wer2 provi d?d at additional expense to  the individual 
and were relatively more expensive than regular bus services. 

rimd tzz 
In a feasibility study gndertaken by  idilsur Smith  and Associates 
(1974) on the possibility of iT1ementl:ng a mass transit  system in 
SingaFore,  one of the altsrnatives proposed to restrain private car 
use  was  to  increase  the l eve1 of road tax. This suggestion was 
iflcorporated witfin  the total traffic restraint package of the area 
1 i cence scheme. 

The road tax takes the  for3 of an annual surcharge levied on t3e value 
of private motor  vehicles. I n  Oecember  1975,  six months after  the 
implementation of the a r a  licence scheme,  the rates of tax  were 
raised to 30 per  cegt of tile value  of passenger cars  seven  to 13 years 
old and 50 per  cent  for vehicles over 10 ye3rs old. However, in  
January 1976 the  surcharge  was rernovzd i r :  response to public 
disfavour. 

Assessment of the  Singapore congestion pricing scheme 

The chief elenent of the  Singapore priciflg scheme is the area licence 
fee. Llhile it is clear  t3at  the sche-ne '!!as had the desired effect of 
reducing the absolute lese's of congestfon, the charges are fixed in 
nature and there  is a constrai.t p1 aced !!p00 the degree to which 
either efficiency 3r equity is achieved. 

Strict efficiency criteria require charaes to vary wit? factors such 
as time of day, location and congestion  levels.  The area licences 
imposed gnder  t+e  Singapore  scheme do not satisfy these requirements. 
The level of the  charge renains the same i rrzspecti vi! of v3riati  ons i n  
these factors. For example, the level of the cbarse does  not  vary 
with the point of entry to  the  Restricted  iole.  Hence, charges do not 
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vary despite  potential  differences in congestion  levels at these entry 
points. In addition,  the  charges  imposed only partially vary with 
time  and do not  specifically  account  for all peaks in demand.  Only 
congestion in the  morning peak  is taken  into  account;  there is no 
charge  operating  after  this period. 

This  charging  structure  means  that  decisions  concerning  road  use  are 
made on the basis of  charges  which  do  not  accurately  reflect  the  true 
costs  which  individual  road  users  impose on each other  and on the  road 
system. As a  consequence,  some  loss in economic  efficiency  can be 
expected. 

I n  addition,  insofar  as  the  charges  imposed  under  the 1 icencing  scheme 
are  not  variable and, therefore,  not  closely  related to avoidable 
cost,  the  possibility  also  exists  that equity (user  pays)  requirements 
may not be fully  satisfied  either.  While  the  other  requirements of 
the  pricing  scheme  reinforce  the  demand  restraint  aspect, it is 
uncertain  that  efficiency  or  equity  elements  within  the  pricing  scheme 
will  be improved d s  a result. 

The Singapore  scheme may at best only  be considered as rudimentary. 
However,  it is  still a  positive  attempt to use  the  market  mechanism to 
achieve  specific road user  objectives. The ultimate  effect of  the 
pricing  scheme is a  reduction i n  congestion  levels,  although, i n  
bringing  this  about,  efficiency  or  equity  elements do not  seem to have 
been  given explicit  consideration. The main advantage  of this scheme 
is its simplicity. 

h'or7,d Bad/ .stu.fi{ 
A study undertaken by the  International Bank for  Reconstruction and 
Development (1Jorld Bank)  six  months  after  the  area  licensing  scheme 
was  introduced in Singapore  indicated  that  the  impact of the  scheme 
was  significant.  However, it highlighted  other  difficulties  with the 
congestion  pricing  scheme  (International Bank for  Reconstruction  and 
Development 1975). These findings  are  summarised  below. 

Some business owners  felt  that  the  Restricted Zone had  an adverse 
effect on their  operations,  principally  because  of  the  inconvenience 
it imposed upon private travel. It  was  considered  that  the  ultimate 
effect of the  Restricted Zone  would be to raise  transport  costs,  and 
in the  case  of  employees,  this  would be borne by businesses  within  the 
Zone.  Furthermore,  it  was  envisaged  that  the  concept  of  the 
Restricted  Zone  would  ultimately  have  an  effect on location 
decisions. I n  particular,  business  offices  formerly  located  within 
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the Restricted Zone  could be relocated to areas outside the  Zone, 
especially i n  suburban areas. 

The general perception among businesses surveyed  was that  the area 
1 icence scheme  was the most  effective means of restricting congestion 
within  the central business areas. The original intention of the 
scheme  was  to  reduce  traffic levels by approximately 20 to 30 per 
cent. However,  the  scheme is believed to have  reduced congestion 
levels by approximately 40 per cent. In this respect, there  was  some 
concern that charges may  have  been set  too high and that they could 
have been lowered  to a point  where  congestion  would  have been reduced 
to acceptable levels and  not beyond. 

It  Nas noted above  that  the intention of the  scheme  Has to  charge only 
morning peak period road  users in  the anticipation that  there  would be 
a flow-on  effect  for  later time periods. Hwever, this  flow-on  effect 
did not occur. The Study found  that  there has  been little change in 
the  evening peak  in  demand. A number of ?ossible reasons for this 
were cited. 

Some road users who  avoid  the aestricted Zone during the morning peak 
period could return through the  Zone during unrestricted time 
periods. Furthermore, individuals who  use  gublic  transport in  the 
Inorninq peak period may make use  of  private  transport i n  later  time 
periods. Consequently, it was s!.lgqested that  some constraints on  road 
users in  the evenfng peak  ps-iod would  have  to be put i n  place. 

Since the irnplementatioq of the scheme a ndrilber 3f changes have  been 
made  to  its  structure.  For  example,  the  time 1 imits of the 
restriction have been expanded from 7.30 a.!n. to 9.30 a.m. to 7.30 
3.m. to 12.15 a.m. but no  evening restrictions h3ve been introduced. 

An increase was a1 so made  in the level of area 1 icence charges. This 
change  was  subject to some  criticism on the grounds that it was 
considered  to  be a revenue  raising  measure  and  not  designed 
specifically to restrain traffic  levels. It ',vas argued that  since 
congestion levels had been redoced by amounts greater than expected 
there $&as n o  necessity to increase charges above crlrrent levels to 
reduce congestion further. 

The World Bank survey also drew attentioq tl3 potential oroblerns wit' 
the park-and-ride scheme. The patronage of t'h? scheTe has  been 10,v 
and areas provided for parking have  been  underutil i sed. The main 
reason for  this is that  the  system is inconvenient for individuals and 
it represents an additional cost t!iat would  not  otherwise have to be 



incurred if public  transport  was  used for the  whole  journey. In 
addition, it  was recognised  that  some  potential  road  users  preferred  a 
lower  cost bus service to  that provided by the  park-and-ride  scheme. 

The study also suggested  that in some  cases  the  costs of parking  had 
been absorbed in.to business  overheads.  This  would  reduce  the 1 ikely 
discouragement of private  car use. 

The exemption  available  under  the  area  licence  scheme  for  cars 
carrying four  or more  persons  was  designed to encourage car pooling. 
The study conclusions  indicated  that  the  attitude  towards  car  pooling 
was  not  favourable.  Nevertheless,  there  was  evidence to suggest  that 
the  exemption  was  having  the  desired  effect, an increase in  car 
pooling of up, to 80 per cent having been  reported. However,  there  was 
some  concern,  that  this  increase may have  had little  effect on 
congestion  levels  insofar as it is possible  that  the  increase 
represents  a  shift in demand  from  public  transport  rather  than  from 
private  motor vehicles. 

Since  the  imposition of the  charging  scheme, a change i n  the 
distribution of working  hours in Singapore  has been experienced. For 
example,  the  staggering of working  hours has become  more  widespread. 
In general,  those  offices .rlhich operated  under  a  system of staggered 
working  hours  have  permitted their. staff  to begin  work from 7.30 a.m., 
the  beginning of the  restriction  period.  This  means  that  employees 
can still proceed  to work by private vehicle and  avoid  the  congestion 
charges. 

A final concern of the study was  the  efficiency of the  public 
transport  system. A survey of transport  users  indicated  that  the 
public  transport  system  was below the  standard  required  to  satisfy  the 
increased  demand  resulting  from  restricting  the  private demand for 
road use. It  was  suggested  that  improvements to public  transport 
services  would  provide  a  disincentive for individuals to use  private 
vehicles. Most  respondents to the survey were in  favour of the 
institution of a mass rapid  transit  system. 

ROAD  CONGESTION  PRICING IN HONG  KONG 

Hong Kong faced  similar  congestion  problems to those i n  Singapore 
during  the 1970s and the  question of congestion  pricing  was raised  as 
a  consequence.  The  congestion  pricing  strategy  adopted i n  Hong  Kong, 
however, is significantly  different from the  Singapore  approach. The 
scheme,  which  was  introduced in limited form i n  1983,  makes  use of 
electroni c measu ri ng  devi  ces. 



Background 

As in the  case of Singapore in 1975, Hong  Kong in  the  late 1970s and 
early 198Us experienced  a  large growth i n  private  vehicle  ownership. 
It is reported  that  between 1967 and 1981 car ownership  increased by 
70 per cent (Dawson 1983, p. 3721. In addition,  Hong  Kong  was 
believed  to  have one of the  highest  traffic demities in the  world 
being  of  the  order  of  approximately 270 vehicles  per  kilometre of road 
(Australia's  traffic density  is approximately  nine vehicles per 
kilometre  of  road).  Hong  Kona  #also  has  similar  geographic 
characteristics  to  those  of  Singapore. Hong Kong  consists 
geographically of a small  island  plus  a small part of the  Chinese 
mainland  and  hence  there  are 1 imitations  placed on  capacity 
expansion. 

Rising  traffic volumes were  placing additional pressure upon the road 
system  despite  increases i n  real terms i n  road  construction 
expenditure. To counteract  this  problen  a  number of  a1 ternati  ves, 
rmch the  same as those  considered i n  Singapore,  were  examined. 
Included in these  alternatives  were  parking  controls,  supplementary 
1 icencing, physical restraint (odd/even day usage)  and  increases in 
taxation on new vehicles. In ?lay l982 the  first  registration  fee for 
private  vehicles was doilbled while  annual  licence  fees were trebled. 
Excises on fuel consumption  were  also  increased. As a  result of these 
changes, motor vehicle  registrations fell by 6 per  cent  between 1982 
and 1983. However, it was  considered  that in terms of modifying  road 
usage all these  measures were unsatisfactory.  Even  though some 
reduction in congestion  was  experienced  the primary concern  was  that 
this had not occurred i n  areas  where  congestion was a  significant 
p rob1  em. 

I n  response  to  these  problems a form of electronic  road  pricing  was 
adopted, an option  which  had  not been considered in Singapore. By 
1983, there had  been technological  developments  that had made this 
form of pricing both practical  and  economically  feasible. 

Implementation of the  pricing  scheme 

The  operation of the scherne involves  two  principal  components.  First 
there is a  requirement  that toll monitoring  devices be fixed  to all 
vehicles. These devices  take  the  form of electronic  number  plates 
which  are  fixed  underneath vehicles. 

The second  component  of  the  charging  scheme is comprised of a  system 
of outstations. The purpose of these  staticns is to record  vehicle 
movements  throughout  the toll  areas. At each  toll location  recording 
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devices are buried beneath  the road surface. These are  activated when 
a vehicle  passes  through  the to1 1 location point. A signal is then 
transmitted  to a computer located in the outstation  which  identifies 
the vehicle and carries out a number of validity checks. The 
identification  code,  the time of day and outstation number  are 
transmitted to  a central control and accounting  centre  where the 
vehicle's  account is charged a specified amount  for  entering the 
area. 

Motor vehicle owners  are  charged on a monthly basis according  to their 
accumlated  charges during  that month. Drivers  are also notified of 
the  charges they incur by displays  situated close  to the  outstation. 

So far  the  system has only been implemented on a restricted basis. 
The pilot system  consists of 20 outstations and 3000 electronic number 
plates  installed mainly on government vehicles and some  volunteer 
private  vehicles. A fully  implemented  system  would  cover 
approximately 10 times  the  number of vehicles and require 300 
outstations. It is envisaged that a complete system  would be 
operational by 1987. However,  whether  a complete system is introduced 
will depend on whether the  benefits of the system  are  assessed as 
outweighing its costs. A study of the potential impact of the 
electronic road pricing  scheme on different  economic  entities has yet 
to be completed. 

Assessment of the  Hong  Kong  congestion  pricing  system 
In terms of efficiency  and  equity  criteria  the  Hong Kong system 
represents an advance over the Singapore pricing system. The  Hong 
Kong system  adopts a scale of charges which vary with  demand  related 
factors. Charges can be changed  according  to location, time of  day 
and  congestion levels. Hence,  it is possible  to match user charges 
with the cost responsibility of individual road  users. 

However, the potential benefits of the  scheme must be weighed  against 
the  associated costs. The  Hong  Kong scheme is more sophisticated than 
the one implemented i n  Singapore  and provides a method by which 
charges can be adjusted  to  more  accurately reflect congestion costs. 
In contrast, it  is 1 ikely that the administration and  operating  costs 
of the Hong Kong system  are  greater  than  those  associated  with the 
Singapore system. Therefore, the  additional  benefits of adopting  a 
scheme  which  has  the potential to fulfil1  efficiency criteria needs  to 
be weighed  against the consequent costs. Ultimately, both schemes 
should  achieve  the same  objective, but  at  this  stage it  is uncertain 
that the additional  benefits of adopting the  Hong  Kong system are 
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significant. It may  not  be necessary  to  achieve  the  degree of fine- 
tuning  which is evident i n  the Hong Kong  system if the  objective is 
simply to reduce overall congestion.  However,  if  the  main  concern is 
over  the  process of reducing  congestion and over  the  relative  payments 
of individual  road users, then the Hong Kong  system  represents an 
improvement  over the Singapore  system. 
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CHAPTER  6-ROAD  PRICING IN AUSTRALIA , 
l 

The previous chapters have examined  the road pticing  strategies 
implemented  in  the United States,  New  Zealand,  Sjngapore  and  Hong 
Kong. The structure of  road user charges i n  Australia, which is 
examined  in  this  chapter,  can  now  De  assessed  against  this 
background. ~ 

The Australian road pricing structure is significantly different in 
character  from those implemented in the other countr~ies considered in 
this  Paper. Each of the overseas countries examineb  have explicitly 
sought  to  follow equity or efficiency criteria. Howe~ver, i n  Australia 
the objective pursued in  the  past apgears to have bpen  one  of simply 
raising revenue t3 meet expenditure requirements l(eitt1er for  road 
works  or general budgetary purposes!  viit5out explicit regard to 
efficiency or equity. As a consequence, concern has  been expressed by 
a number of commentators  that  the charging structure !may  be inadequate 
i n  satisfying  sach objecti ves. ~ 

The chapter  begins,  as i n  earlier chapters, with ar) outline of each 
level  of government's responsibility for roads. Th( form of various 
road  user charges are  then discussed and an exaninati~on of the results 
of a number  of Australian cost allocation studies is presented. 
Attention is focussed on the relative cost responsitilities -and  user 
charge payments of different  road users. Finally, isome comments on 
possible constraints to  improvement t3 the  Austral~ian road pricing 
system  are made. 

RESPONSIBILITY  FOR  ROADS ~ 

In Australia, as in the United States, the respons~ibility for road 
construction, mai ntenance, and  funding is cif vided aming  the  different 
levels of government. 

The Australian Constitution provides that primary responsibility for 
roads rests with the States. The Commonwealth Govbrnment  ha5 only 
specific powers Over roads in the Commonwealth Terriitori es. This is 
covered  under  Section 122 of the Constitution. Howelver, in practice 
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the  Commonwealth  Government plays a large role in financing  roads 
expenditure.  This is mainly an historical development  which owes much 
to  the  greater  revenue  raising  power of the  Commonwealth  Government, 
gained through the  transfer of income  taxation  raising  powers  from  the 
States  to  the  Commonwealth in 1942.  The  States have also  transferred 
responsibilities  for  roadworks  on  unclassified  roads  to  local 
government. 

Detai 1s of the  current  roles of the  three levels of government in road 
financing  are  examined in greater detail  below. 

The role of the  Commonwealth  Government 
The  Commonweal th Government's  role in road financing is covered  under 
two  heads  of  Constitutional  power.  Under  Section 122 of  the 
Constitution,  the  Commonwealth  Government  has di rect responsi bi 1 i ty 
for roads in the  Territories.  Prior  to  1978  this  included road 
revenue  raising  and  the  construction  and  maintenance of roads i n  ,both 
the  Northern  Territory and the  Australian Capital Territory.  However, 
i n  1978  the  responsibility  for  roads in the Northern Territory,  along 
with  other  government  functions i n  the  Territory,  were  transferred  to 
the newly established  Northern  Territory Government. The  question of 
self  government  for  the  Australian Capital Territory is currently 
under review. At this stage  the  Commonwealth is  still responsible  for 
the  financing and the  construction and maintenance of roads in the 
Australian  Capital  Territory. 

The more  important  Commonwealth  role,  however, is that of the 
provision of grants to the  States  for  roadworks  under  Section 96 of 
the  Constitution.  Section 96 provides  that  the  Commonwealth 
Parliament may provide  money  to  the  States on such  terms  and 
conditions as it sees fit. Grants  to the States for expenditure on 
roads  are  provided  for on this basis. Currently,  these grants amount 
to approximately 40 per  cent of total public road expenditure i n  
Australia. Total road  expenditure by  all levels of government in 
1982-83  was  approximately $3 200 rni 1 1  ion. 

The  Commonwealth  Government  imposes several different  charges  which 
are  paid directly or indirectly by road users,  although  most of these 
are  not  hypothecated  to road expenditure1.  These  charges  include  the 

1. At  the  time  this  Paper  was  nearing  completion  the  Commonwealth 
Government  announced  that it was  introducing an Australian  Land 
Transport  Program  which  would  provide  continued  grants to the 
States  for roadwork and involve  hypothecation of some of the 
excise  receipts  from  petroleum products. 
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following: 

. excise  and customs duties on petroleum products; 

. sales  taxes on new vehicles and  parts;  and ~ ~ 

. custom:; duties levied on  new vehicles and  pa~rts imported into 
Australia. ~ 

l 

Customs duties are  levied  on  the quantity of p'etroleilm products 
(including motor  spirit  and automotive distillate) imported into 
Australia. Currently,  the rate of ,this  duty  is around nine cents  per 
litre. I n  addition,  excise taxes are  also levied onithe production of 
crude  and refined petroleum products. The excise duty  is levied on 
both moto-  spirit  and  automotive distillate. in1 the latter case 
rebates ?.re allowed  for non-transport usage, for example,  home 
heating. Currently,  the  rate of excise duty  is ~ the  same as  the 
customs duty. Of t'nis amount two cents per litre i,s hypothecated to 
road works. The  revenue  from this t ~ o  cent levy iis paid into  the 
Austra-iaii Sicentennial Road  Development (SIBRD) Trus(t Fund for use on 
roadworks financed und?r the ABRD Program. The bavance, as well as 
the renai ?i ng taxes and charges outlined here,  are  4reated  as general 
revenue t3xes. l 

i 

Another  tax  on petroleum levied by the Commonwealth Governnent is  on 
crude oil produced in Australia from oil fields which were discovered 
before L : ,  September 1975. At  the  time the levy was  i~ntroduced  in 1977 
the  Government  relaxed  controls over the  price at1 which  crude oi 1 
could be sold  to refineries by introducing a  policy^ of import parity 
pricing. The concept of  import parity priciqg is designed to  ensure 
that prices for domestically produced crude oi 1 refliect international 
prices and  hence  its opportunity cost. As a resulk, oil subject  to 
the prodrrction levy could  be  sold to refineries at odly the  same  price 
(approximately) as oil not  subject to the levy. $h:As the  price  to 
consumers is the same  whether  the  tax is imposed or hot.  The rate of 
the  levy,  however, will  vary according to  the oil  fie(1d involved. The 
production levy is i n  essence a tax on producers and  not on consumers 
and  cannot be considered as a road user tax. This  argument  Nas 
recognised in the  recent  report of the National Xoadl Freight iqdustry 
Enquiry (NRFII 1984, p. 217-9). 

l 

The other major charges levied by the Commonwealt? ~Sovernment which 
are pa:d  by road users are customs duties and sales 'taxes on the  sale 
of new vehicles and motor vehicle parts and accessorilei. The rates of 
charge for customs duties  vary on two bases. $irst, they  vary 
according to vehicle type. For example, passeneer vehicles and 
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commercial  vehicles  are  differentiated  within  the  taxation  structure. 
Second,  the  rates of charge  also  depend on whether  the  imported 
vehicles  are  assembled  or unassernbled. 

The level  of customs duty payable is calculated by applying  the  rate 
of duty  to the  customs value of the vehicle imported. The customs 
value of  the  vehicle is established on the basis of the  purchase  price 
paid by the  owner of the  vehicle  less an allowance  for  depreciation. 
The maximum  allowance for depreciation  is 76 per  cent of the  value  of 
the vehicle. Further  details  concerning  the  structure of customs 
duties are  provided i n  Table 6.1. 

Sales  tax on the  sale of new,  imported  and  second-hand  passenger 
vehicles is currently 24 per  cent of the  wholesale price. However, 
prime  movers  and  trailers  are  subject to a rate of 20 per cent. Taxes 
on  tyres  and  motor  vehicle  parts  are  levied at the  same rate  as the 
sales  tax on motor vehicles. 

In a  number of cases  exemptions  from  the  imposition of customs  duties 
and  sales  taxes  are  granted.  These  cases  include: 

TABLE  6.1-RATES  OF  CUSTOMS  DUTY ON IMPORTED  ASSEMBLED  MOTOR  VEHICLES, 
AS  AT  JANUARY  1985 

(per cent) 

Vehicle type Rate of duty 

Cars  and  station  wagons 

___._____" I 

0- 5  years old 95.3 
5-30  years old 79.8 
> 30  years old 24.0 
Panel  vans (some) 95.3 

Other  vehicles  having  a 
gross  vehicle  weight of 
2.72 tonnes  or  more 51.9 
Four wheel drive  vehicles 
less than 2.72 tonnes  gross 
vehicle  weight 
Vehicles  with  an  independent 
chassis 55.0 
Other 95.3 

Other vehicles 67.4 

Source: Department of Industry  and  Commerce  (1984, p. 5). 

86 



l Chapter 6 

. vehicles owned by individuals arriving in  Australia to take up 
residence for the  first  time; ~ 

l 
. vehicles bought on or  before 1 December 1978 byl people returning 

. vehicles manufactured in Australia which were owned and used 

to reside  in  Australia; and ~ 

overseas then returned to Australia, 

It is important  to note that not all of these charges can be regarded 
unambiguously as road user charges. They ;nay be le~vied for purposes 
other than confronting road users with the costs assdciated with their 
road use. For example,  sales  taxes  and CLIStoiIS and; stamp duties are 
not usually regarded as  road user charges because khey form part of 
general taxation on a wide range of goods a!:d transadtions and  are not 
specific  to  road vehicles or their  usage, irowevei, although these 
charges cannot be regarded unambiguously as road user  charges, they 
still have  effects on vehicle obvnership and road  use.^ 

l 

The State Government  role 

As noted i n  3TE (19822) the various State  government~s  are responsible 
for  the  construction, naintenance and operational aspects of the 
States' 'declared" road network. This network  is ~ comprised of  the 
State highways, developmental roads, main and trunk roads  and some 
1 ocal roads. , 

1 

The State governirlents  a1 so perform a co-ordinating ~ function whereby 
they are responsible for the  receipt  of Commonwealth road grants and 
their distribution among different areas of the ro?(ds sector. They 
are  also  responsible  for  distribution  of  the^ proportion  of 
Commonwealth funds  that are tnade available to llocal government 
authorities for local roads. ~ 

I n  addition to the Cornnonwealth  road Grants, State bovernments raise 
their odn revenue. The revenue sources include the  f~ollowing: 

. registration fees 
l 

drivers' licence Fees l 

. regulation charges 

. fuel franchise  fees. 

~ 

~ 

l 

1. 'Declared'  roads are those specified i n  State legislation as being 
roads over which. the  State government has  total  resqovsibi lity or 
joint responsibility wlth ocal government authorities for the 
construction and upkeep. l 
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Motor vehicle registration  fees are levied in all States.  The level 
of the charge is related to the type of vehicle, in some cases on the 
basis of the  vehicle's  power-to-weight ratio. In all States, 
registration  fees  are  fixed annual charges. To date only a nominal 
registration  fee has been levied on vehicles engaged i n  interstate 
transport  because of constitutional considerations. A number of 
different  types of vehicles are also  subject  to  concessions. 

Drivers ' 1 icence  fees  are  also  fixed annual charges. The level of the 
fee  imposed varies among  the  States and according  to vehicle type. 
Most  States  also  charge  a variety of related  fees such  as those  for 
transfer of registration,  number plates and special licences. Stamp 
duty  is charged on  all transfers of motor vehicles and is levied as a 
percentage of the  sales price. The rates are independently  set in 
each State. 

In addition to these  charges,  certain  transport  charges are imposed i n  
some  States as a means of regulating road transport  competition with 
State railways. These  charges  include  licences which need to be 
obtained  before  undertaking  specific  trips  or  for  carrying  particular 
types of  'freight. These  fees are usually levied on the basis  of 
vehicle weight,  commodity  type  and area of operation.  Most of these 
charges  have,  however, been abolished in recent  years. 

From 1979, fuel franchise fees have been introduced in all States 
except  Queensland,  to  replace road maintenance  charges which viere 
abolished  that  year.  The  licence  fees  are  levied on wholesalers  and 
retailers of petroleum  products and involve both fixed fees and fees 
based on either  quantity  or value of petroleum  products sold. In most 
States  higher  fees apply to  automotive  distillate than to motor 
spirit. Current rates of charge  levied  under the various State fuel 
franchise  schemes are outlined in Table 6.2. 

Not a1 1 of the  revenue raised from  these  charges is hypothecated to 
road expenditure,  although  the bulk  of the  revenue is actually 
allocated to road works  after the deduction of collection costs. 
Registration  charges  are  hypothecated but in most States  drivers' 
licence  fees  are not. Drivers'  licence  fees in some  States  are 
hypothecated to other  purposes,  for  example,  accident compensation. 

The fuel franchise  fees  are generally not  formally  hypothecated but i n  
practice  are largely allocated  to road works. The  single  major 
exception is i n  New South  Wales  where  revenue  from  the  fees on motor 
spirit  are  paid  into  the  Consolidated  Fund  while  revenue  from 
automotive  distillate is allocated to road works. On the other  hand, 
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TABLE  6.P-COMPARISON OF STATE  BUSINESS  FUEL  FRANCHISE  FEES, J U N E  1985 
(cents per  litre)" i 

State 

New  South  Wales 
Vi ctori a 
South Austral i a 
Western  Australia 
Tasmania 

~ 

3.53 3.45 3.57 
3.88 p. 76 5.59 
2.51 2.51 3.49 
2.17 2.17 3.95 
3.15 ?.l5 3.13 

l 

l 

a. Calculations for ad vatorem rates based on capital city wholesale 
prices (all States  except  Western  Australia,  which has fixed  fees 
per litre). , 

source: Prices  Surveillance  Authority (1985). 

a  large  amount of loan  funds  are  used  to  finance 
South  Wales,  unlike i n  other  States. 

Table 5.3 compares  the level of  revenue  derived  from 
the  various  Commonwealth and State  government  charg 
road  use. 

oad  works in New 

the  imposition of 
S associated  with 

The local government role 
The only local government  road  user  charges  are  jarking  fines  and 
associated  charges.  Road  expenditure by local gove&wnts from  their 
own sources is largely  financed  from general bqdgdt  receipts  which 
include  rates, 1 oans and  grants  from  the  Commonyealth  and  State 
governments. , 

T 

The  remainder of this  chapter  examines  the  efficacy  of  only 
Commonwealth  and  State  government  charges on road use  because of the 
relative  insignificance of local government road used charges. 

AUSTRALIAN  COST  ALLOCATION STUDIES l 

A number  of  studies  have been undertaken i n  Aust'ralia which  have 
sought to identify  the  cost  responsibility  of  dilferent  types of 
vehicles and  compare  this level of  responsibility  with  associated  user 
charge  payments. The techniques  employed in these:  studies are not 
similar  although they a1 1 point to some  form  of deficiency  with the 
current  structure of road  user  charges. l 
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Bland Inquiry 
One of the  earliest  studies  undertaken  in  Australia  which  investigated 
the  relationship  between  cost  responsibility  and  road  taxation  levels 
was  the  Bland  Inquiry  Report  released  in 1972. The  Inquiry  reported 
to  the  Victorian  Government on the  performance  and  cost  of  road  and 
rail transport in the  State.  The  relative  cost  responsibilities of 
various  classes  of  vehicles  for  road  construction  and  maintenance  were 
assessed  as a part of the  Report. 

The  analysis  used  was  an  equity  approach,  specifically,  the  'user 
pays'  or  'cost  occasioned'  method,  with  road  costs  being  allocated 
between  different  types of vehicles on the  basis of incremental 
methodology.  This i n  turn  was  based  on  the  incremental  method  used by 
the US Department of Transportation,  which  made  use of the  fourth 
power  rule i n  attributing  costs  between  different  vehicle  classes. 

TABLE  6.3-COMPARISON OF REVENUES  DERIVED  FROM  THE  PURCHASE  AND  USE OF 
ROAD  VEHICLES, 1982-83 

($ million) 

Road  user  charges Amount 

Commonwealth  chargesa 
Motor  spirit  and  diesel  excise 
ABRD levy 
Motor  vehicle  sales  tax 
Sales  tax on motor  vehicle  tyres  and  parts 
Customs  duties on vehicles-and  parts 

Total 

Business  fuel  franchise  fees 
Motor  vehicle  registration  fees  and  taxes 
Drivers ' 1 i cence  fees 
Road  transport  taxes 
Stamp  duties 

State  charges 

Total 

1 065 
171 
756 
308 
229 

2 529 

334 
7 78 
117 
9 

233 

1 471 

Total 4 000 

a. Excludes  taxes on petroleum  production. 

Source: ABS (1984a,  1984b). BTE (1985). DOTA (1983). NCA (1984). 
NRFII (1984). 
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Using  this  methodology  costs  were divided into  increments  required by 
vehicles possessing  different  characteristics.  The  allocation 
methodology adopted i n  the  Bland  Report is summarised in Table 6.4. 

The approach adopted  was to calculate  the  costs  attributable to 
different vehicle classes,  with capital costs being treated  as 
construction costs. The  1969-70  Victorian  State  highways  allocations 
of the Country  Roads  Board  (for l10 road projects)  were  used to 
classify expenditures  into  cost items. This  represented  approximately 
15 per  cent of  total road  construction costs in Victoria  for  that 
year.  However,  because of data constraints,  it  was  assumed  that  the 
cost  structure of the  State  highways  was  representative of  all 
construction  expenditure. 

Three  alternative  criteria  were  adopted  for  assigning pavement, 
shoulder, seal and  surface  construction  costs between vehicle classes. 
These  criteria  were: 

. ton-miles  incrementally  for  these  four  costs; 

. axle-miles  incrementally  for  these  four  costs; and 

TABLE 6.4-ALLOCATION METHODOLOGY ADOPTED IN THE BLAND REPORT 

Cost category  Allocation  methodology 

Construction 
Land  acquisition,  right of way, 
earthworks  and  drainage  VMT  weighted by PCU 
Bridges VMT applied  incrementally 
Pavement  and  shoulders:  cars  Ton-miles  applied 

Pavement  and  shoulders:  trucks VMT weighted by PCU  applied 
incrementally 

Other  expenditure 
Maintenance 

incrementally 
VMT 

Pavement  and  shoulder  Ton-miles  applied 

Roadside,  landscape,  trees, bridge and 
cul vert maintenance VMT 

incremental ly 

Note: 1. VMT - Vehicle  Miles  Travelled 
2. PCU - Passenger Car Units 

Source: Bland  (1972)  Appendix  XVI,  Table 6, p. 195. 
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. ton-miles incrementally  for  increasing depths of pavements and 
shoulders with constant  pavement width  as  required  for  cars; 
passenger  car  unit miles  incrementally  for  increasing widths of 
pavement,  shoulders, seal and surface. 

Table 6.5 provides  details on the  allocation of costs between 
different vehicle classes that  results from the adoption of the last 
criterion. The results of using  the  other two criteria are produced 
in the  Report but are not  presented in as much  detai 1. 

The results from  adopting the  third a1 location  criterion  indicated 
that the total cost responsibility of  passenger and freight vehicles 
was approximately  the  same, in terms of  both construction  and 
maintenance  expenditure.  It was  found  that  passenger vehicles were 
responsible  for  approximately  51 per cent  of total road  costs,  while 
trucks of varying weight  were' responsible for approximately 44 per 
cent of  total costs. 

However, the distribution of costs within  these  vehicle  classes  was 
not uniform. Trucks of more than four tons  carrying capacity, 
although  representing only a small percentage of all trucks,  accounted 
for by far  the largest proportion of  total road  costs of trucks of all 
weights.  Forty one per cent of  total road construction  costs and 35 
per  cent of total road maintenance costs  were  found to be attributable 
to  this  class of vehicle. 

Revenue  contributions  for heavy vehicles of greater than four  tons 
carrying capacity were  calculated  at $37.9 million,  of which $14.1 
million was hypothecated  to road expenditure. The proportion of 
construction  and  maintenance costs  attributable  to these  vehicles vdas 
calculated  at $56 million. This represents  a  revenue shortfall of 32 
per  cent or, i n  the  case of hypothecated  revenue, 75 per cent. 

Given  the  assumptions  made in  the Bland report  concerning  the  number 
of  trucks in the vehicle fleet and vehicle miles travelled, Robinson 
and Rattray (1982)  calculated  that heavy vehicles with a  carrying 
capacity  greater than four tons were responsible  for  costs  amounting 
to 0.52 cents  per  tonne-kilometre. In comparison,  revenue 
contributions  were  estimated  at 0.19 cents per tonne-kilometre.  This 
represents  a  rate of recovery of costs of 36 per cent. General 
taxation  revenue  was not included in total revenue  estimates. 

The methodology  adopted in the  Bland Inquiry Report  to  allocate  costs 
among vehicle classes has been subject  to some criticism  (see  for 



TABLE  6.5-ALLOCATION OF CONSTRUCTION AND MAINTENANCE COSTS  BETWEEN VEHICLE CLASSES,  1969-70 

Cars,  station  wagons, utilities 
and panel vans 7.333  49.1  2.594  56.1  9.927  50.8 
Trucks up to  two  tons  carrying 
capacity  0.289  1.9 0.109 2.3  0.398  2.0 
Trucks  from two tons  to  four  tons 
carrying  capacity  0.426  2.9  0.130  2.8 0.556 2.8 
Trucks  greater than four tons 
carrying  capacity  6.121 41.1 1.626  35.2  7.747  39.6 
Buses 0.743  5.0  0.168  3.6  0.911 4.7 

Total  14.912 100.0 4.627 100.0 19.539 100.0 

Note: Figures may not add to totals due to  rounding. 
- 

,5'ource: Bland (1972, pp. 201 and 203). 
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example  Kolsen,  Ferguson  and  Docwra 1975). One  of  the  criticisms  was 
that  an  equity  or  cost  occasioned  approach  was  used  and  not  a  marginal 
cost-efficiency  approach.  The  accuracy  of  the  data  used by Bland  has 
also been questioned  on  the  grounds  that  they may only  have  been 
representative of one  particular  year  and,  as  such,  the  results may 
not be universally  applicable.  Furthermore, ' the  data  were  based 
solely on State  highways  which only amounted  to  a small  proportion  of 
total  construction  and  maintenance  expenditure  within  the  State  for 
the  year  examined.  The  estimates  of  the  relative  cost 
responsibilities  of  different  types  of  vehicles may therefore be 
conservative. 

Separable  pavement  costs  estimates  prepared by Pittard,  Webber  and 
Both 

In 1977 a  further  study  of  separable  pavement  costs  was  undertaken by 
Pittard,  Webber  and  Both  at  the  request  of  a  subcommittee  of  the 
Australian  Transport  Advisory  Counci 1 (ATAC 1. Results of the  Study 
were  reported i n  a  paper  presented  at  the 1978 proceedings  of  the 
Annual  Conference  of  the  Australian  Road  Research  Board  (ARRB) 
(Webber,  Both  and  Ker 1978). 

The  ARRB  paper  presented  estimates  of  the level of separable  pavement 
costs  attributable  to  heavy  vehicles  using  the  results  obtained i n  the 
Economics of Road  Vehicle  Limits  (ERVL)  Study  undertaken by the 
National  Association of Australian  State  Road  Authorities  (NAASRA), 
published  the  previous  year.  Table 6.6 provides  details of this 
work. 

Avoidable  pavement  costs  for  the  Australian  arterial  road  system  were 
evaluated  at $224 million (1976-77 prices). Three  axle  rigid  trucks 
were  responsible  for  the  lowest  avoidable  pavement  cost  levels i n  
terms  of  cost  per  tonne-kilometre.  Six  axle  articulated  trucks 
incurred  the  highest  level  of  avoidable  pavement  cost. I n  general, 
the  cost  responsibl  ities  of  rigid  trucks  and  articulated  trucks  were 
assessed  at 0.22 and 0.3 cents  per  tonne-kilometre  respectively (1976- 
77 prices 1. 

I n  comparison,  road  maintenance  charges  for  that  year  were  assessed by 
Webber,  Both  and  Ker  to be about 0.17 cents  per  tonne-kilometre. 
Robinson  and  Rattray (1982, p. 216) have  also  estimated  that  revenue 
collections  from  the  imposition  of fuel excises,  plus  road  maintenance 
charges,  amounted  to $176 million.  This is equivalent  to  a  relative 
contribution  from  rigid  and  articulated  trucks  of 0.23 and 0.28 cents 
per  tonne-kilometre  respectively. 

94 



Chapter 6 

These  cost  and  revenue  figures  indicate  that  revenue  contributions of 
heavy articulated  vehicles were below  the level that  would  recover 
avoidable  pavement  costs  incurred  through  the  use of the  arterial  road 
system.  Revenue  collected  would  not,  therefore,  provide any 
contribution  towards  the  recovery  of  common costs. 

In addition,  the  costs  measured i n  the work by Webber,  Both  and  Ker 
(1978)  were only for pavement  costs and thus  a  number of other 
separable  and  avoidable  costs  were  excluded  from  the cost recovery 
comparisons. For example, no allowance  was  made for the  fact  that  the 
provision of additional  road  lanes is dependent upon the  proportion of 
heavy  vehicles  within  the  total  vehicle  fleet.  As  well,  the 
additional  cost of bridge  structures due to commercial vehicle  design 
loads,  including  the  replacement  of  structures  which  are  adequate for 
light  vehicles,  had  been  ignored.  Finally,  externalities in the  form 
of pollution,  congestion,  noise,  and  accident  factors had not been 
taken  into  account. 

McDonel1 Report 

In 1978  a Commission of Enquiry  was  established in New  South  Wales to 
examine  aspects of the  road  freight  industry in the  State. As part of 

TABLE  6.6-AVOIDABLE  PAVEMENT  COSTS  FOR  ARTERIAL  ROADS;  1975-76, 
CALCULATED BY WEBBER,  BOTH  AND  KER  (1976-77  PRICES) 

Annual, 
Annual truck chsnae in A4vclidabie 

traael  pauement pamment costs 
(million costs (cents per !.cents peT3 

TfehicZe t!ype kiionetres) ($m) vehicle 7m! tonne-kn) 

2 axle  rigid 4 331 81 1.9  0.23 
3 axle  rigid 882 23 2.6  0.22 
4 axle  rigid 236 8 3.6 0.25 
3 axle  articulated 410 16 4.0 0.30 
4 axle  articulated 777 40 5.2 0.30 
5 axle  articulated 690 42 6.0 0.30 
6 axle  articulated 183 14 7.5 0.35 

Total 7 509 224 

Note: Excludes  the  Northern  Territory. 

Source: Webber,  Both  and  Ker  (1978, p. 304). 
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its work,  the  Commission  examined  the  cost responsibility and revenue 
contributions  of  road  freight vehicles in New South Wales. 

Costs  were  allocated  among vehicle classes,  as in the  Bland  Report, by 
using an incremental cost methodology. It was  assumed  that the costs 
incurred in a particular year were  those  associated with maintaining 
the road system to existing  standards (McDonell 1980, p. 3/10). Data 
from  the  ERVL study were used. 

Revenue  estimates included sales  taxes,  customs  duties,  motor vehicle 
taxes,  motor vehicle registration  charges, fuel taxes  and road 
maintenance charges. Estimates did not  include  taxes such as income, 
corporate and payroll taxes. Cost  components  were  divided  into 
separable  pavement  costs,  other  separable  costs and common costs. 

Two estimates of separable costs were calculated. These  estimates 
were based on different  vehicle  distance  information  obtained  from  the 
Australian  Bureau of Statistics' (ABS) 1976  Motor Vehicle Usage  Survey 
and from  ERVLS,  There  was  some  concern  that the ABS data had 
under-estimated  distances  travelled  for heavy  vehicles. The  results 
of  the  cost analysis, undertaken i n  the McDonnell Report  are  summarised 
in  Table 6.7. 

These data indicate a  significant level of under-recovery of costs 
from heavy vehicles,. For all trucks, total revenues  collected 
amounted  to approximately 70 to 80 per  cent of  total costs incurred. 
However,  a  greater disparity between cost  responsibility and road user 
charge payments existed when  different types of vehicles within this 
class  were considered. 

The McDonell Report  found  that  revenue  contributions  exceeded  cost  for 
rigid  trucks  with  a  carrying  capacity  less than 4.1 tonnes. However, 
revenue  collections fell substantially  short of total costs  for rigid 
trucks of greater than 4.1 tonnes  carrying capacity and  articulated 
trucks. It  was  suggested in McDonell's  Report  that the cost  estimates 
presented may have been conservative.  Therefore the level of under- 
recovery of costs indicated by the data in Table 6.7 may, in fact, 
have been greater. 

Transport  Economics  Centre study 

In 1981 the  Transport  Economics  Centre  (TEC) of the University of 
Tasmania  reported  the  findings  of a study on road  pricing i n  
Tasmania.  The study was  concerned,  first, with determining  the level 
of marginal cost each vehicle  imposed on the  Tasmanian  road  system, 
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and second, with allocating  the balance of all Tasmanian road system 
costs on the inverse  price  elasticity principle. This  study  was  the 
first  major  Australian work to be concerned  with  determining  the 

ABS 
costs 
Separable costs 

Pavement 
Other 

Common  costs 

Total costs 

Revenues 
Vari  ab1 e 
Fixed 

1.9 18.5 36.8 57.2 
13.6 32.4 15.2 61.2 
29.2 26.9 31.5 87.6 

44.7  77 .a 83.5  206.0 
" 

15.1 25.3 34.2 74.6 
38.8 36.1 21.3 96.2 

Total revenues 53.9  61.4 55.6 170.8 

EVRLS 
Costs 

Separable  costs 
Pavernent 1.9  34.9 52.6  89.4 
Other 13.6  32.4 15.2  61.2 

Common  costs 25.9  45.4 40.0  111.3 

Total costs 41.3  112.7  107.8  261.9 
-~ 

Revenues 
Vari  ab1 e 15.1  37.8 46.0  98.9 
Fixed 38.8  36 .l 21.3  96.2 

Total revenues 53.9  73.9 67.3  195.1 
- ~ _ _  

~ . _ _ _ _ ~ -  

Note: Figures may not add to totals due to rounding. 

Source: McDonell (1980, p. 3/16). 
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actual  level of road prices to achieve full cost recovery in the most 
economically  efficient manner. 

The study used an econometric  approach  to  determine  the total  level of 
avoidable  costs  attributable  to  road  users.  Regression  equations  were 
developed  to  determine  the  effect of different causal variables on 
three  categories of road expenditure.  These  expenditure items were: 

. routine seal maintenance 

. pavement thickness 

. pavement width. 

The  last two categories  were used as proxy measures  for long-run 
construction and/or reconstruction  activities.  The  regression 
analysis was used primarily to  determine the effect of the volume of 
heavy vehicle traffic on each of these  cost  categories,  although 11 
other causal variables were  also considered. 

Table 6.8 presents  the  conclusions  reached i n  the study concerning  the 
level of short-run and long-run  pavement  costs due to heavy vehicle 
usage. 

The total amount of  each of these three marginal costs  was  attributed 
to  specific vehicle classes in different  ways. 

The marginal  seal maintenance and marginal pavement  thickness  costs 
were  attributed  to heavy vehicle classes on the basis of re1  ati  ve 
destructiveness as established by the AASHO road tests conducted i n  
the United States during the 1960s. The  relationship between relative 
destructiveness of various wheel and  axle  configurations and road 

TABLE 6.8-SHORT-RUN AND LONG-RUN  PAVEMENT  COSTS PER HEAVY VEHICLE 
KILOMETRE, 1979-80 

(cents) 

Cost item Cost responsibility 

Marginal seal mai ntenance cost 
Marginal pavement th-i ckness cost 
Marginal pavement width cost 

0.370 
0.447 
0.595 

Total  marginal pavement  cost 1.412 

98 



distributions  were  those  summarised i n  the ERVLS Report. The marginal 
pavement  width  costs,  however, were allocated  among heavy vehicle 
classes on the basis of vehicle  weight,  using  weight as a proxy for 
size. The  results  of this allocation  process  are  presented i n  Table 
6.9. 

Total  charges  calculated  gsing  the marginal pavemerlt costs  for all 
vehicles would  have  amounted  to  approximately $3.3 million in 1980, or 
less than 10 per  cent of Tasmania's annual road hdget. 

The majority of Tasmanian  road  system  costs  were  not  attributable to 
any specific vehicle  class. It was  argued  that if  all costs  were to 
be recovered,  the  loss of economic  efficiency  would be least if the 
balance of  the charge  required  to  cover total road  costs was based on 
demand for road  use  (see  discussion in Chapter 3). 

This Ramsey pricing  approach  requires  estimates of the  elasticity  of 
demand for the  various  road  users. The study used -0.33 as the 
long-run  price  elasticity of demand  for  car  use  and -0.13 as the  long- 
run  price  elasticity of demand for truck use.  These values were based 
m previous  estimates of the  demand an'c! suuply  elasticities for 
commodities  carried by freight  vehicles, demand for  car xse  and  demand 

Rigid  2-axle,  average laden mass 
4.5 tonnes (4 to 7 tonnes GVi"l) 
Rigid 2-axl  e, average  laden mass 
9.7  tonne; (over 7 tonnes SV;il) 
Rigid 3-axle  with tandern axles 
Articulated 3-axl e 
Articulated 4-axle with  tandem  axles 
Articulated  5-axle  timber  jinkers  with 
tandem  axles 
Articulated  5-axle  with  tandem  axles - 
other  than  timber  jinkers 
Traffic wei  gh%ed nean 

0.145 

0.583 
1.282 
1.953 
2.149 

2.811 

2.461 
1.412 

Note: GVfI = Gross  Vehicle Nass 
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for petrol from various studies in Australia and overseas. Where 
elasticity estimates  were  uncertain, the values chosen  were such that 
the costs to be allocated  to heavy vehicles  were minimised. This 
produced  a  result  which  favoured heavy vehicles. 

It  was shown that even with these  conservative  estimates  most of the 
costs  allocated to heavy vehicles were not recovered. Table 6.10 
shows  that rigid 2-axle  trucks of four  to  seven  tonnes GVM recovered 
approximately three  times fully allocated  costs  while  the  heaviest 
vehicles,  articulated 5-axle trucks,  recovered only about  one-fifth to 
one-quarter  of fully allocated costs. 

TABLE 6.10-COMPARISON OF TASMANIAN ROAD COSTS,  REVENUES AND RATES OF 
COST  RECOVERY,  1979-80 

Fuel and  motor Fully allocated 
taxes  costs Cost recovery 

Vehicle type (cents/km) fcents/kml ratio 
~"__"I_ - "" 

Ri gi d 2-axl e, 
average  laden mass 
4.5  tonnes (4 to 
7 tonnes  GVM) 2.99 

Rigid  2-axle, 
average laden mass 
9.7 tonnes  (over 
7  tonnes  GVM) 3.87 

Rigid  3-axle  with 
tandem  axles 3.94 

Articulated  3-axle 3.98 

Arti cul ated 4-axl e 
with tandem axles 4.12 

Articulated 5-axl e 
timber  jinkers with 
tandem  axles  4.17 

Articulated 5-axl e 
with  tandem  axles 
(other  than  timber 
ji nkers 1 4.17 

1 .oo 2.99 

4.03 

8.86 

13.70 

14.85 

19.42 

0.96 

0.44 

0.29 

0.28 

0.21 

17.01 0.25 
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The  determination  of  marginal  costs  using  regression  analysis 
contrasts  with  the physical measurement  techniques  used i n  the  AASHO 
tests  but  produced  similar overall  results. The AASHO  study  results 
were  used, as noted  above, for allocating  these  costs  among  road 
users. The uniqueness of the TEC study is its use of the  economic 
efficiency  approach to allocate  road  costs  above marginal  costs. The 
results  produced  are  similar  to  those  obtained  from  the  arbitrary 
allocations i n  earlier  Australian  and  overseas  studies  and  tend to 
confirm  that heavy vehicles are substantially  under-recovering  fully 
allocated  costs  compared  with  light  vehicles  and cars. 

There  are  a  number of concerns  about  the  approach  used by the TEC, 
particularly  with  the  estimates  of  elasticity of  demand. Sensitivity 
analysis  conducted by the  BTE  shows  that  the  degree of over-  or under- 
recovery from  a particular  market  sector is  very  sensi ti  ve to the 
choice of elasticity  value,  the  more so the closer  the  elasticity is 
to zero. There are  wide  variations in the  elasticity  values  produced 
i n  various  studies,  including  those  referenced in the  TEC report. 
However,  the actual application  of  Ramsey  pricing  principles  will 
always  involve  some  uncertainty i n  this  area  because of  the 
difficulties in deriving  robust  elasticity values. 

National Road Freight Industry Inquiry 

In September  1983,  the  Federal  Minister for Transport  announced  terms 
of  reference for  a l4ational Road  Freight  industry  Inquiry (NRFII). 
The Inquiry presented  its  report i n  late 1984. As part of this 
Inquiry  the  cost  responsibility  and  user  charge  payments  of  different 
classes  of  road  users were investigated. The results  presented drew 
on work undertaken for  the Inquiry by Nicholas  Clark  and  Associates 
(NCA). This work  only considered  arterial  roads  (including National 
Highways)  and  six differer?t classes of vehicles Here identified. 
These  classes  are  outlined i n  Table 6.11. For cost  allocation 
purposes,  these  classes  were,  however,  further  disaggregated  (NCA 
1984, pp. 146-148). 

In many respects,  the  approach  adopted in the NRFII Keport is similar 
to that  taken i n  the  TEC  Study. The main similarity  is  that  an 
efficency  approach  to a1 locati ng costs  was  adopted,  with  costs being 
allocated  among  vehicles i n  the  following  manner.  Avoidable  costs for 
each  class of vehicle  and  common and joint  costs  were  identified. 
Avoidable  costs  for  trucks  were  allocated on  the  basis of vehicle- 
kilometres  weighted by the  number of equivalent  standard  axles 
(calculated  approximately on the basis of the  fourth  pouer rule). 
Passenger  car  avoidable  costs,  however,  were a1 located  among  cars  and 
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TABLE 6.11-DEFINITION OF VEHICLE CLASSES USED  BY NATIONAL ROAD FREIGHT 
INDUSTRY INQUIRY 

Cars  and station 
wagons Vehicles registered Less  than 2 tonnes 

Uti 1 i ties  and 
panel  vans Vehicles registered Less  than 2 tonnes 

Tru ck S 
Light rigid Less than 2 tonnes tare Less than 7 tonnes 
Medium rigid Between 3 and 4 tonnes 7 to 10 tonnes 

Heavy rigid 4 tonnes tare and greater Over 10 tonnes 
4rticulated All articulated  trucks - 

tare 

&urce: NRFII (1984, p. 418). 

station wagons and utilit,ies  and  panel  vans  on the basis  of vehicle- 
kilometres. To satisfy  efficiency criteria,  joint  costs  were 
allocated among vehicles on the basis  of the  inverse of the price 
elasticity of demand applied i n  tonne-kilometres and  passenger- 
kilometres  (NRFII  1984, p.  423). Demand elasticities of -0.1 for 
trucks and, -0.3 for cars  were assumed. The major departure from  the 
TEC methodology was that  all common costs were  allocated on the basis 
of  vehicle  kilometres,  weighted by passenger  car  unit  (PCU) 
equivalents (which account  for vehicle size). This is also a 
departure from traditional mi cro-economi c theory which,  as noted i n  
Chapter 2, requires that all costs above marginal cost be a1 located 
according to Ramsey pricing rules if  the  loss  of efficiency is to be 
mi  nirni sed. 

Revenue estimates included excise taxes on  fuel (both  Commonwealth  and 
State government excises), motor vehicle registration fees,  drivers' 
licence fees and sales taxes and customs duties levied on new motor 
vehicles and  parts  and accessories. As noted above,  sales  taxes  and 
customs duties are  not usually considered to be  road user charges but 
are regarded as general taxation measures. 

Summarised  in  Table 6.12 are  the  average allocated costs on all 
arterial roads  and  average  user  charge  payments for each class of 
vehicle presented i n  the NRFII report. 
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The NRFII report  reached  similar conclusions to previous studies 
regarding the  overpayment of costs by operators of cars, station 
wagons, utilities, panel  vans and light  and medium rigid trucks and 
underpayment by operators of  articulated trucks (by about 35 per 
cent). 

TABLE 6.12-AVERAGE ALLOCATE3 COSTS AND AVERAGE USER CHARGE PAYMENTS; 
AUSTRALIA,  1981-82 

(.SA) 

Cars and station  Hagons 
Utilities and panel  vans 
Tru ck s 

Li ght ri  gi d 
Vediurn rigid 
Heavy rigid 
Articulated 

92 
94 

l53 
253 

1 226 
8 276 

34 0 
404 

645 
97 1 

1 323 
5 383 

a. The NRFII revenue estimates include sales tax  and customs duties 
levied on new motor vehicles, parts  and accessories. These 
revenue sources  are often regarded as general taxation measures 
rather than road user charges. 

Source: NRFII (1984, p. 231). 

CONCLUDING  COMMENTS 

The  cost allocation studies  that hav? been undertaken in  Australia 
have all indicated  that heavy vehicles gnder-pay in relation to  the 
costs that they impose upon the road  system. The distribution of  the 
taxation burden among vehicles of different types does not accurately 
reflect cost responsibility, with some vehicle classes contributing 
less than the avoidable cost associated with their  use  of  the road 
systen. 

In these circumstances, the  current road pricing  system  does  not 
promote either  economic efficiency or  the usual equity objectives. 
The main reason for this is the heavy reliance on  fuel excise  to 
collect  revenue  from road users. 

It might be argued that the current system raises sufficient revenue 
to recover the total costs attributable to all road users. However, 
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the  results of various  studies  suggest that economic  efficiency  and 
equity  could be improved if charges  better  reflected actual costs 
associated  with road  use. This  would  encourage  the  use  of  vehicles of 
an  appropriate  size  and  axle  configuration. 

An  assessment of the  current  Australian road pricing  mechanisms  and 
options for change  are  presented i n  the  next  chapter. 
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CHAPTER  7-OPTIONS  FOR  CHANGE  TO  THE  AUSTRALIAN  ROAD  PRICING  SYSTEM 

It  is  evident  from the discussion in Chapter 6 that  deficiencies  exist 
within  the  current  Australian  road  user  charges  structure. 
Consideration  is  given i n  this  chapter  to  the  feasibility  of 
making  changes  to  this  structure  which  might  encourage  improvements in 
terms  of  the  satisfaction of the  pricing  criteria  (efficiency,  equity 
and  cost  recovery)  outlined i n  Chapter 2. 

Evaluation  criteria  need  to be specified  to  assess  possible  changes to 
the  pricing  system.  These  criteria  could  include: 

. efficiency 

. equity 

. cost recovery 

. practical  imp1 ementation 

. evasion  and  enforcement 

. Commonweal  th-State re1 ations. 

However, in  making any assessment  there  should be an awareness of 
constraints  which may prevent  the full satisfaction  of one or  more  of 
the criterion. Possible  constraints to improvement  are  discussed in 
the  next  section. 

CONSTRAINTS TO IMPROVEMENT 

The difficulties  associated with a  systematic  rearrangement of road 
user  charges  can be classified  into  four groups: 

constitutional 

intergovernmental re1  ati ons 

road  user  reactions 

administrative  considerations. 

The  first three of these  are  discussed briefly  below. The fourth is 
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discussed in considering the merits of existing  charges in  the 
fol1 owing section. 

Section 92 of the  Australian  Constitution 

One  constraining influence on road pricing is  Section 92 of the 
Australian Constitution  which  states: 

!In the imposition of uniform duties and customs, trade, 
commerce  and  intercourse  among  the  States,  whether by means 
of  internal  carriage  or  ocean  navigation,  shall  be 
absolutely free. 

The High Court's interpretation of Section 92 has,  in  the  past, placed 
a constraint on the  nature  of  charges which can  be imposed on 
interstate road freight operations. The  basis for this interpretation 
is the decision upheld in zughes and IraZe Pty Ltd U. NSW (~70.2) 
(1955) 93 CLR 127. 

At the time of this  case  the New South Wales Government  had in.tended 
to introduce a system of 1 icences applicable to interstate road 
transport. The issue of concern in the vughes an4 ifale case  was the 
validity of these charges. The general principle which arose  from  the 
court's decision was that charges could only be  validly imposed if 
they were reasonably related to road user  costs (McDonell 1980, vol. 
VI p. A N  6/91. However, this was interpreted as including only 
charges that  would  recover road maintenance costs and does not  extend 
to charges to  recover capital  costs. 

It is not  certain  that  the High Court  would still hold this  view  if it 
were prese,nted with the  same  case today. Advice provided by the 
Attorney General 'S Department to the National Road Freight Industry 
Inquiry indicated tha,t the  state of  law on  this  matter was not  clear 
and  that a possibility exists that previous decisions could be 
overturned (NRFII 1984, p. 74). The only  way tha.t this  matter will be 
resolved is  if a similar  case  is brought before the High Court  and 
there  is a new ruling on which road llser costs can be regarded ds 

constitutionally valid. 

Intergovermental  co-operation 

It has  been argued that  significant changes to the  current charging 
system  would require a large degree of  intergovernmen.ta1 co-operation 
(For  example, see Starkie,  Grenning and Starrs 1982, pp. 84-86). It 
would be necessary for  the Commonwealth Government  to be convinced of 
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the need for change as it alone  is responsible  for  the control  of 
interstate  road  transport.  Furthermore,  to  ensure  consistent 
application of charges  there  would need to be  agreemerlt between  the 
various  State  governments  and  the  Commonwealth  Government on the 
revised  method  of  charging. 

The National Road  Freight  Industry inquiry considered  that  impediments 
to road  cost  recovery  might be removed  if  co-operation  between  the 
Commonwealth  Government  and  the various State  governments  could Se 
achieved (NRFII 1984, p. 74). 

Road  users ' reactions 

A third  possible  constraint is the reaction of road users  to  the 
imposition  of  particular  road  user  charges.  increased  prices  for  some 
segments of the  road  transport  market  could Se expected to be strongly 
resisted. There may also  be political implications  associated  with  a 
government  imposing  additional  charges  to  those  currently in force. 

It  should be noted  that  the char'ging structure  could be changed 
without  increasing  the net revenue  collected. The available  evidence 
suggests  that im;rrovements i n  efficiency  and  equity can be achieved by 
a  restructuring of charges, so that  different  classes of road  users 
are  confronted  more  closely  with the costs  that they  as individuals 
impose upon the  road  system.  The level of total cost  recovery  can be 
dealt  with  separately. 

ASSESSMENT OF  EXISTING ROAD USER CHARGES 

Each of the  existing  road  user  charges  can be assessed  against  the 
evaluation  criteria  specified  earlier.  This task is simplified  here 
by identifying  those  charges  which  are  most  likely to satisfy  the 
efficiency,  equity and cost  recovery  criteria  and  then  assessing  how 
the  hest  charges  might  perforn  from  the  stand  points  of  practicality, 
sco?e  for  evasion  and  Commonwealth-State  relations. 

The discussion i n  Chapter 2 indicates  that  fixed  charges  are  not very 
suitable for  the recovery of avoidable  costs.  Economic  efficiency 
considerations  require  that  users be confronted as closely as possible 
with  the  cost of each decision to use the road. Therefore,  variable 
charges,  those  related to actual road  use,  are  preferable  to  fixed 
costs  where it  is desired  to  recover  avoidable  costs i n  an efficient 
manner.  Of  the various charges  discussed so far, weight-distance 
taxes, fuel taxes and congestion taxes  have the  best potential for 
recovering  avoidable  costs .#'nile meeting  strict  efficiency  criteria. 
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As far as cost  recovery  above  avoidable  cost  levels is concerned,  it 
was  noted in Chapter 2 that  economic  efficiency  requires  that  this 
additional  revenue is collected in a way that  creates  the  least 
distortions i n  demand  patterns. The distortions  created by a 
particular  charge  can  generally be reduced by relating  the  amount 
charged to the  inverse  elasticity  of demand  (Ramsey  pricing). I n  
practice,  there  are  few  charges  that can be adjusted to properly 
reflect  demand  elasticities. The most  likely  candidate is a fixed 
annual  charge  such as for  vehicle registration.  Fuel taxes  offer only 
limited  scope  through  a  differentiated  tax between motor  spirit  and 
automotive  distillate.  However, a priori, it  is  not clear  whether a 
registration  charge,  properly  adjusted to reflect  demand  elasticities, 
would  create  more or less  distortions  to demand patterns  than a fuel 
excise tax. 

To evaluate  charges  that  would  satisfy equity requirements, it  is 
first  necessary to specify  which  particular  equity  criteria  are 
sought. For example,  fixed  and  variable  charges  can both be used  to 
achieve  different  equity  effects in a  user  pays  or  cost  occasioned 
approach. On the  other  hand,  equity  could be so broadly defined  that 
charges such as  income  taxation  could be considered. 

The major  charges  assessed in this Paper are: 
. weight-distance  taxes 

. fuel taxation 

. registration taxes. 

A number of other  types  of  charges  are  examined briefly and  congestion 
taxes  are  discussed i n  a  separate  section at the  conclusion  of  the 
chapter. 

Weight-distance  taxes 

It was noted  briefly in Chapter 2 that one O F  the  main  components of 
the  avoidable  cost  of  road  use is pavement  damage.  Studies i n  the 
United  States  and  elsewhere  have  concluded  that  the  main  factor 
influencing  pavement  damage is vehicle  axle load. Thus any charge 
seeking to recover  avoidable  costs  should  take  vehicle  axle  weights 
into  account. A specific  charge  related to the  axle  weights of 
individual vehicles and  distance  travelled is  likely to be the  best 
method for recovering  avoidable  costs. 

The prime  example of weight-distance  taxation is that  employed in the 
New  Zealand  road  pricing  scheme  (which  was  discussed i n  Chapter 4). 
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The  central  element  of  this  scheme  is  the  compulsory  use  of 
hubodometers,  which  enables  distance  travelled  to be measured  and 
hence  provides  a basis for charging  for actual road  costs  incurred. 

'rlhile the  United  States heavy  vehicle tax,  discussed i n  Chapter 3, is 
based on vehicle  weight and distance  travelled,  it is nevertheless  a 
fixed annual tax.  Accordingly,  its use may not  result in avoidable 
costs being recovered i n  the  most  efficient  manner. 

The chief  advantage  of  the US type of  heavy vehicle  tax is i n  meeting 
prescribed  equity  objectives based on the cost  occasioned  approach. 
It  also has the  administrative  advantages of a  fixed annual charge 
over vari  ab1 e charges. 

A  variant of the  United  States heavy vehicle  tax has  been proposed 
recently  for  Australia.  This  involves  the  imposition of  a 
registration fee on vehicles  engaged i n  interstate  trade  and 
commerce . These vehicles  currently pay  only a nominal State 
registration  charge, full registration  charges  being  considered as 
contravening  Section 92 of  the  Constitution. As noted i n  Chapter 6, 
recent legal opinion  suggests  that  a  Commonwealth  charge  night  survive 
a  possible  challenge in the High  Court. In terms of efficiency  and 
equity  considerations,  the  impact of  the registration fee  would be 
similar  to  the US heavy vehicle tax. 

1 

A  possible  variant of  such a  tax  which may improve  the  efficiency 
aspects woul (i be to  provide  for  rebates  where  users  fitted 
hubodometers to their  vehicles  and  demonstrated  that they travelled 
less than a given  annual distance. The higher  the  set  distance  (and 
fee), the  greater  the  incentive for heavy vehicle  operators to  fit the 
hubodometers  and  the  lower  the potential  loss in  efficiency.  However, 
any  gains may  be offset  to  some  extent by an  increase i n  
administrative  costs for both operators and the  government. 

Australia did have  weight-distance  taxes  prior to July 1979, in the 
form of State road maintenance  charges. The main reasons for  their 
abolition  were  avoidance  and  evasion  of  the  charges  and  the 
administrative  costs of collection.  Avoidance  was  largely  practised 

1. This proposa! was  contained i n  the  recommendations of the  National 
Road  Freight  Industry  Inquiry  Report  (for  example P. 251). The 
introduction of  a  registation  fee on vehicles  engaged i n  
interstate  trade  and  commerce has  been foreshadowed by the 
Commonwealth  Rinister for Transport but no specific  details had 
been announced  at  the  time  this  Paper  was  printed. 
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through  the  use of 'straw'  companies  located in South  Australia. 
These  were  companies  with  a  low  paid up  capital (for  example, only two 
do1 lars 1. When  operators  from  these  companies  were  prosecuted for 
failing to pay the road maintenance  charges only the  paid up capital 
could be legally recovered. Evasion  was  primarily  a  consequence  of 
the  reliance on drivers to fill i n  log books honestly  with  relatively 
1 i ttle pol icing. As well,  the  avoidance  practices of some  operators 
encouraged  others to simply  not pay the  charges. The administrative 
costs  were  relatively  high; up to 30 per  cent of  total revenue 
collections.  However,  this  was in part the result  of  failure to raise 
the  charges for many years. By 1979  most  estimates  indicated  that 
road maintenance  charges  were  well be1  ow the level of avoidable  cost 
(for  example,  Webber,  Both  and  Ker 1978). 

The New Zealand  weight-distance  tax  does not appear  to  suffer 
avoidance  and  evasion  problems to any large extent. Reliance on the 
use of hubodometers  undoubtedly  reduces  evasion and there  appears to 
be less  scope in  New Zealand  for avoidance through the  use of straw 
companies  and  related  devices. 

While it  is  not clear  that  the  New  Zealand  charges  are  actually  set 
with  a view to  maximising  efficiency,  their heavy vehicle  tax 
certainly has the  scope  to  achieve  economic  efficiency  objectives. 
The reintroduction of a  similar  scheme in Australia  appears, at least 
i n  theory,  to  offer  the  best  chance  of  achieving  efficiency 
objectives. The recovery of avoidable  costs  using  a  fixed annual 
charge,  even  with  a  rebate  scheme,  must be considered,  ceteris 
paribus,  as  inferior to a  weight-distance  tax on efficiency grounds. 

Fuel taxation 
The current  system  of  road  user  charges in  Australia  relies  heavily on 
fuel taxation  and  this re1 iance  has  increased  over the last  six  years. 

Fuel taxation  has  attributes  which  mean  that it  can he used to either 
recover  avoidable  costs or as  a Ramsey pricing  charge to achieve  a 
particular  revenue-raising  objective. In the  former role a  number of 
problems  have been identified in earlier  chapters.  Most  notably, fuel 
consumption  does not vary sufficiently  with vehicle weight  for 
taxation  receipts to accurately  reflect  avoidable  road  costs.  This 
results in heavy vehicle  road  usage being undertaxed  relative to that 
of  lighter  vehicles  when fuel taxation is the mdjor road  user  charge. 
This  encourages heavy vehicle  operators  to  over-use  roads or other 
operators to under-uti 1 ise them. The i'mposi tion  of fuel taxation may 
also  result in  a  non-optimal  change i n  fleet  structure. 

110 



The use of  fuel taxation as a means of raising revenue  over and above 
avoidable  costs  has  the  advantage  that  such a tax nay not greatly 
upset road user demand patterns because the demand for fuel is 
generally regarded as being fairly inelastic. Havever, adjustments to 
further minimise the efficiency loss from a fuel tax  are difficult 
because of  the problems of differentisting between user groups. 

The chief attributes of  fyel taxation as a road. user charge are  its 
ease of administration and  the difficglty of evasion. A l l  vehicle 
operators, including those of interstate vehicles, must ?ay a fuel tax 
unless special exemptions are provided. There is only limited scope 
to vary the rate  of taxation on motor  spirit  and  automotive distil 1 ate 
to achieve different  revenue payments from  the two  user groups, 
althouoh some  States do ivpose different levels of  tax. I n  addition, 
a rebate could  be provided on diesel excise  to operators of  lighter 
trucks, although this  would increase administrative costs. The scope 
for such differentiation is likely to be constrained by possible 
shifts from diesel to petrol engined vehicles. More importantly, 
heavy vehicles can  cause many times the  road damage of  light vehicles, 
so the differentiation of taxes on petrol and distillate, aimed at 
recovering avoidable  costs  of heavy vehicles, is likely to be  only 
parti a1  ly successful . 

Registration fees 

Fixed charges svch as rEgistra'si on fees, drivers ' licence  fees, 
stamp daties  on vehicle registration and transfers and third party 
premiums are  inferior mechanisms to  weight-distance  and fuel taxes  for 
recovering avoidable costs i n  an economically efficient manner. 
Their chief role  is i n  obtaining additional revewe  to achieve 
specific  cost recovery targets. Insofar  as they are  far removed from 
individual road use decisions, their  impact on road usage  should be 
small and  thus  these types of ch3rges have  the potential to raise 
revenue to recover total road costs wit'lout creating signi-ficant 
distortions i n  road usage patterns. information about likely 
reactioqs is required to assess the relative merits  of these  charges, 
iqclzuding their  impact on vehicle ownership (aqd consequently road 
use). 

It can be demonstrated tha.t the  loss of efficiency from  the imposition 
of any charge designed to recover revenue over  and  above avoidable 
costs can generally be reduced by structuring the cfiarge to reflect 
the  different  demand  elasticities  of  different  user  groups. 
Registration fees, unlike charges sluch as sales tax, customs duty and 
stamp duties, can be mgre easily structured to  reflect demand 
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elasticities. Such a system has been devised by Kolsen,  Ferguson and 
Docwra (1975). They  suggested a  'points'  system of registration  which 
determines  charges on the  basis  of  the  value  of  the  vehicle, 
performance, area of use  and  type  of use. These variables were 
considered as  proxies of demand elasticities. 

Fixed  charges such as  registration  fees  can be excellent  ways  to 
achieve particular equity objectives. The United States heavy vehicle 
tax is an example.  They  are also usually  simple  to administer and in 
practice  there is 1 i ttle  evasion of these  types of charges. 

Other charges 

Other charges  which may  be used as a means of recovering road costs 
include sales  taxes  and  customs duties on  new vehicles and  parts  and 
stamp  duties. Taxation collections  from  these  sources  will,  to  some 
extent,  reflect road usage insofar  as vehicle components  'wear out' 
with vehicle use. However, sales  taxes and stamp duties  are not ideal 
charges  for recovering  avoidable costs  since they are  tied  to other 
values, such as the  price of vehicles and parts, which do not vary 
directly  with  road  use.  They also  do not offer as  much scope as other 
charges  for manipulation  to  reflect  the demand for road usage. 

Clearly, sales  taxes and stamp duty  on vehicles will have  some effect 
on vehicle choice,  encouraging  the  retention of older vehicles and 
perhaps improving the utilisation of existing vehicles. These  effects 
need to be considered  when  determining  the  advantages  (if  any) of 
these  types of charges  over  other alternatives. 

One possible road user charge  which has received  specific  attention is 
a tyre  tax,  primarily  because  it would vary with road use. However, 
the link with road use may  be somewhat tenuous. To some  degree it 
would be  perceived  as a fixed  tax  since  tyres  are  purchased 
irregularly. Administratively, such a scheme would be simple and 
inexpensive and would apply to both interstate  and  intrastate 
operators. However, as in the  United  States  scheme,  differential 
taxation  rates would need to be applied  to  tyres of different  sizes 
for  effective  cost recovery over the full range of vehicles. 

The principal disadvantage of a  tyre tax  relates  to  safety, in that 
transport  operators may  be encouraged  to  retain  tyres  past their  safe 
life. An'equity problem may also be perceived  because  the  road  users 
who use roads dhich are in poorer condition may incur the highest 
levels of tyre  tax because of low tyre life. However, avoidable cost 
may  be higher  for  roads of poorer  condition and so this  result  could 
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be  both efficient  and  equitable.  A  further  problem  of  tyre  tax is 
that  it may produce  incentives for operators to limit  the  number  of 
axles  and  tyres on their vehicles. This  reaction  would  increase  axle 
weight  and  therefore  road  damage.  Furthermore,  while  there is some 
correlation  between  axle  weight,  tyre wear and  road  damage,  the 
relationship may not be directly  proportional  and so it may  be 
difficult to relate  tyre  taxation  levels to avoidable  cost. 

CONGESTION  CHARGES 

One  aspect of road  pricing is the concern  with  congestion costs. 
Congestion  pricing  schemes in Singapore  and  Hong  Kong  were  examined i n  
Chapter 5. 

The merits of such  schemes for Australia  are not clear,  particularly 
the  Hong  Kong  scheme  which is  still i n  a pi lot  stage. There  are 
obvious  areas in Australian capital cities  where  congestion is a 
problem  and in the  absence  of  pricing  schemes or some  form of traffic 
limitation  road  congestion will continue. On the  other  hand,  there is 
little  evidence  that  congestion has become  worse in recent  years. Any 
decision to introduce  congestion  pricing  schemes  needs to be the 
result  of  a careful weighing of a1 1 the  benefits  and  costs. The costs 
of implementing  sophisticated  schemes is likely to be high. It needs 
to be established  that  the  benefits  are  also  likely to be  high. 

The analysis in Chapter 5 indicates  that  the  electronic road pricing 
scheme  currently  employed in Hong  Kong  offers  some  advantages, in 
terms of promoting  economic  efficiency,  over  the  Singapore  area 
licencing  scheme.  However,  there  exists  some  doubt as to the  size  of 
these  additional  benefits. If the  additional  benefits do not  outweigh 
the  additional  costs,  the  Singapore  scheme may prove  to be  a 
preferable  alternative. 

OPTIONS 

The options for improving  road  pricing in Australia  are  constrained by 
legal considerations  as well  as  the perception of governments, 
Commonwealth and State,  of the acceptability  of  alternative  types of 
taxes. 

It seems  that  the only way  to  make any major  improvement  to  the 
existing  Australian  charging  structure  from  an  efficiency  viewpoint is 
b-y introducing  a wei ght-distance tax. This  type of tax  is, in theory, 
superior for efficiently  recovering  avoidable  pavement  costs, but the 
history of similar  charges in  Australia  suggests  that  there can be 

113 



Occasional Paper 73 

operational  difficulties as  well  as  political concerns  with this type 
of tax. Nevertheless,  the  recent New Zealand  experience  indicates 
that many  of these  problems  can be overcome  and  the  tax  used as the 
basis for an  efficient  road  charging system. 

The evidence  about  road  damage  and fuel consumption  indicates  that no 
matter  how  a fuel tax is structured  (for  example, petrol/diesel 
differentials,  rebates  and so on) all users  cannot be charged  close to 
avoidable  road  cost. The data suggest  that for every  possible 
structure  there  must be either  over-recovery  or  under-recovery of 
avoidable  costs  from  some  road  users,  most  likely to a very large 
degree. 

Given  a  weight-distance  tax  for  recovery  of  avoidable  cost,  there  are 
a  number  of  other  charges  which  could be used,  either  singly  or in 
combination,  to  achieve  the  desired  cost  recovery  or  revenue  target. 
The choice  of  the  best  charge  or  combination of charges will depend on 
expected  user  reactions  t3  different  charges  and on equity 
considerations.  However, annual registration  fees  and fuel taxes 
would  seem to  be two of the  best  charges for collecting any additional 
revenue  required  from an efficiency  viewpoint,  although  these  two 
types of charges  would  have very different  equity  implications. 

Private  motorists  would  tend to be better  off  if  the  road  pricing 
structure  were  changed  to  incorporate  a  weight-distance  tax and there 
was  less  reliance on  fuel taxation.  This is because the contributions 
to revenue  from heavy vehicles  would be substantially  increased. 

In the  absence  of  a  weight-distance  tax it  is probably  impossible to 
structure  a  pricing  system to ensure all vehicle  operators pay close 
to their  avoidable costs. What is not  clear is the  likely  loss of 
economic  efficiency  from  alternative  charges (for example  a  fixed 
annual  charge). In theory  a  variable  charge  is  preferable for 
recovering  avoidable  costs as a  fixed  charge  could  induce  excessive 
use of the  road  system  once it has been paid by operators.  Whether 
this  happens in practice  and  the  extent of the  resulting  efFiciency 
loss are  difficult to predict in the  absence  of much more  detailed 
knowledge of road  user  behaviour  patterns. 

Charges  aimed  at  recovering  costs  above  avoidable  costs  should  ideally 
cause  minimum  impact on demand. However,  it is unclear  whether  from 
an efficiency  point  of  view  a  variable  charge or  a  fixed charge is 
preferred. Equally, it is unclear as to  whether  the  charge  should be 
levied on price  inelastic  inputs  close to the  decision to use  the  road 
(for  example fuel tax)  or as far away as possible on a  complement of 
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road use (for example  vehicle  sales tax). These issues  require  a 
great deal more  examination  than has occurred to date and  are  areas of 
further  study  for  the BTE. 

Should  equity be the  paramount  objective  there  are  also  alternatives 
to t'ne current  structure  which  should be investigated. For example, 
it is possible to correct  for the  current  inequities  associated  with 
the  use  of fuel taxation  as  the main source of revenue  from  road 
users.  This  could be achieved  through  the  use of a  graduated  fixed 
tax  such as the  United  States heavy vehicle  tax  and a corresponding 
reduction i n  the level of fuel  taxes. Full  consideration  should be 
given to changes  of  this  type if the  charging  structure  derived  using 
economic  efficiency  criteria is unaccsptable  from  other viewpoints. 
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CHAPTER  8-CONCLUDING  COMMENTS 

The main purpose of the  work  reported  in this Paper has been to assess 
the  structure of road  user charges in Australia and to identify 
possible options for  change which may lead to improvements i n  terms of 
the satisfaction of specific pricing objectives. 

The approach taken has Seen to outline the theory  of  road pricing, 
describe the various principles which underly different  pricing 
strategies, and examine how different pricina strategies have been 
implemented in  practice i n  the United States,  New  Zealand,  Singapore 
and Honq Kong. 

Three basic pricing ohjectives can be identified from  an examination 
of the theory of road pricing: 

. economic ef Fici ency 

. equity 

. cost recovery. 

It is  clear  that in  most cases a different strategy would need to be 
pursued to  fully satisfy each of th$se  objeLti  ves and  that conflicts 
exist when an attempt is made to satisfy all objectives simultaneously 
using one strategy. 

These conflicts are  exemplified by the strategies Fa1 lowed in the 
United States, Elew "ialand and Singapore. I Q  each  of these countries 
elements of efficiency, equity and  cost recovery are all built into 
the pricing system. Howevlr,  not all are entirely satisfied. The one 
exception nay be the  congestion pricing scheme implemented in  Iiong 
Kong, which is focdssed primarily on efficiency considerations. 

The current road pricing  scheme  in qustralia differs from the other 
schemes considered i n  this  Paper i n  that no explicit pricing objective 
has  been pursued. It has  been  argued (for example, NRFII 1984, p. 
220) that  the  carrent pricing system raises sufficient  revenue to 
cover  the total costs  attributable  to all road users.  However,  under 
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the  current  system,  operators of  heavy vehicles may not be paying 
sufficient  road  user  charges to cover  their  share  of  road costs. It 
appears  that  equity  aspects  could be improved if charges  were 
restructured.  There may also be efficiency  gains  through  changes i n  
the  pricing  system. 

The major  deficiencies  which  exist  within  the  Austraian  road  pricing 
st,ructure  result  from  the  reliance on  fuel taxation as the principal 
charging mechani sm. Improvements in terms of economic  efficiency and 
equity  require  reduced  emphasis on this  component. 

The analysis in the Paper indicates  that  a  weight-distance  charge has 
a  number of advantages  as a charging  mechanism  over fuel taxation  and 
that  a  charqe of this  nature is required  where  efficiency and equity 
aspects  are consi dered  important. 

The central problem with a  weight-distance  charge is the  measurement 
of distance. Two approaches to solving  this  problem  have been 
discussed: 

. the  use of metering  devices vJith variable  charges;  and 

. the  adoption of fixed  fees. 

Variable  charges  such  as  road  maintenance  charges,  which  were  employed 
i n  Australia up until June 1979, rely  on the  honesty of the  transport 
operator in reporting  distances travel  led. These  charges  were 
abolished in Australia  because of a  number of problems,  particularly 
with evasion  and  enforcement,  and  the high cost  of  collection. 

Problems of evasion  can  largely be overcome by using  meters  to  measure 
distances  travelled by different vehicles. This is evidenced in New 
Zealand  where  meters  are  employed i n  conjunction  with  a  strict 
regulatory  framework. 

In terms of administration  requirements  the  use of metering  devices 
can be complicated  and  costly.  Fixed annual fees  are much easier to 
administer.  However, they involve  a  trade-off  between  achieving 
efficiency  and  equity  goals  and  administrative  simplicity. 

A  weight-distance  tax need  not take  either of  the forms  discussed 
above.  It is possible to devise  pricing  schemes  which  utilise 
elements of each method,  for  example,  a heavy vehicle  use  tax  with 
rebates for 1 ower  mileage  road  users  who  fit  hubodometers. 

There  are  a  number of potential  constraints  that may affect  the  choice 

118 



of a  particular  type of  charge. One  particular  problem is the 
acceptance on the  part of road  users. The history  of road maintenance 
charges in  .Australia suggests  that  there may  be some resistance to the 
re-i ntroduction  of wei ght-distance  taxes.  Alternatives  such as the 
heavy vehicle  use  tax,  which is used in the  United  States, may be  more 
acceptable  despite  their  theoretical  deficiencies. 

Another major problem  relates to the  provisions  of  Section 92 of  the 
Constitution. As noted i n  Chapter 7, unless  the  High  Court's  current 
interpretation of this section is clarified  and  liberalised it is 
doubtful whether full cost  recovery  from  interstate  heavy  vehicle 
operators  can be achieved i n  an  efficient  manner. 

There  appears to be 1 i ttle in the way  of improvements i n  efficiency 
and equity that  could be achieved by restructuring  current  charges 
unless  these  constraints  are  overcome. For example,  a  restructuring 
of  fuel  taxes  would lot solvp  existing  efficiency  and  equity 
problems. 

The current  system  of  charges may  only  be considered as being 
satisfactory  from  the  Foint of view  of  total revenue  raising. 
However, in accepting  the  curre'nt  system,  there  should be arl awareness 
of the  possible  losses invo2v.d and the likely  consequences of 
distorting  the  competitive  forces 'wit?in the  transport  industry. 
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~~~~ ~~ e Bureau of Transport Economics 
REVIEW OF ROAD PRICING IN AUSTRALIA  AND OVERS-EA-S 

Extended Summary - BTE Occasional  Paper 73 

The federal Bureau of Transport  Economics (BTE) today rele-ased  Occasfonal 

Paper 73. The Paper contains  the  result of a  study of road  pricing  poli- 

cies in Australia and a  number  of  overseas  countries (the  United  Sta~t.es  of 

America,  New  Zealand, Hong Kong and  Singapore). The  Paper al-so ex-ami-nes 

the  economic  theory of  road  pricing. 

Recent Australian studies have  shown that  private  motorists have be-en 

paying a  disproportionately  large  share  of  the  revenue raised by govern- 

ments  from road  users. This is primarily  the  result  of  the  heavy  reliance 

on  fuel taxes as the basic charge  for road  usage. Fuel ta-x-es do Bat 

reflect  adequately  the  fact that heavy  trucks  cause  far  more  damage to th-e 

roads than  private  cars. 

In order to ensure  that  operators  of  heavy  trucks  do  meet their share of 

road costs, the  United States  of  America has recently introduced an  annual 

heavy  vehicle tax which is related to the weight  of trucks.  New Zealand 

has introduced a tax  based on vehicle weight and distance travelled  that 

relies on the use of  distance  measuring  devices  fitted to  vehicle  axles. 

In both countries  the  taxes are  much  larger for the  heaviest trucks. In 

contrast, the equivalent Australian  heavy vehicle  taxes (called  road main- 

tenance  charges)  were abolished in 1979 because of problems with evasion, 

enforcement and high collection costs. 
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The BTE Paper notes that a tax that would vary with  load  -and distance may 

improve the economic efficiency  of Australian  road  pricing  arrangements. 

The experiences in the United States and New  Zealand  provide some ideas on 

the  types of taxes which could be  considered. 

The Paper outlines various other  refinements which could be  introduced once 

the problem of pricing heavy vehicles is solved.  Road congestion in large 

cities is one  of  the issues examined and  the  Paper reviews the experience 

with an electronic congestion taxing system in Hong Kong and  an area permit 

system in Singapore. Although the Australian  situation  is not comparable 

with those of Hong Kong and Singapore,  there  may be benefits from intro- 

ducing some form of congestion taxes in the large Australian  capital 

citie-S. 

For further information contact : Mr A.J. Shaw 

Assistant Directo-r 
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