THE DISTRIBUTIONAL IMPACT OF
ROAD EXPENDITURE AND FINANCE IN
AUSTRALIA

By Philip Bentley, D. J. Collins and D. J. S. Rutledge*

“The distributional impacts of both public and private decisionmaking in-
creasingly are being questioned. Despite our society’s equity commitments, many
public programs are administered with little attention to their distributional impact.
It should not surprise us when these programs exhibit perverse distributional
consequences. . . . As one reviews congressional hearings and agency program
materials, one is impressed by the lack of knowledge or even raw data on program
impact, including the distribution of program benefits. It is as if these were impolite
if not impolitic questions to raise.”’— James T. Bonnen.

INTRODUCTION

Bonnen [2], in examining the type of information necessary to estimate the distri-
butional impacts of public expenditure programmes, posed a series of questions
which it would be possible to answer in the ideal situation. These questions may be
reduced to the following:

What are the total benefits of the programme and who are the beneficiaries?
What are the total costs of the programme and who bears the costs?

Who should benefit from the programme and who should bear its costs?
What are the possible methods of achieving the object of the programme, and
which achieves the desired distributional results while minimising costs?

In practice, the type of information provided on the distributional impact of
expenditure programmes seldom permits these questions to be adequately
answered. Economists tend simply to ignore the effects of public expenditure upon
income distribution, except where the types of expenditure are such that their

* The authors are respectively at: Dept. of Labour and Industry, South Australia: Macquarie
University, N.S.W., and the University of Bath: and Macquarie University, N.S.W. Our thanks are
due to the Commonweath Bureau of Roads (CBR) of Australia, which provided the initial impetus for
this study and also much of its early financial support. Later work has been financed by a research grant
from the Researve Bank of Australia.
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distributive implications are almost self-evident, as in the case of social welfare
payments.’

The theoretical problems of integrating income-distributional effects and
allocative effects in public expenditure analysis have been explored by several
authors, including Weisbrod [17] and Freeman [9]. In practical terms, however,
the value of this type of study has been limited by the necessity to specify explicitly
a social welfare function or to impute one from government activity, or by data
requirements which cannot in practice be met (see Brennan [3]). Other studies,
typified by those by Gillespie [10], Musgrave and Musgrave [13], Maital [11] and
the C.S.0. [7], are more modest in their objectives. They attempt to provide a
general indication of the distributional impact of government expenditures, rather
than a specific method of integrating allocative and distributive considerations for
evaluation of public projects. In their turn, however, these studies have been limited
by the often heroic nature of the behavioural assumptions embodied in the analysis,
and by the fact that they have estimated the incidence of only very broad categories
of expenditure.

This paper reports on a study of the latter type into the incidence of the benefits of
expenditure on roads in Australia. It employs techniques originally developed by
the present authors in a study of the estimation of tax incidence (see Bentley et al.
[1]). and adapted for the problem of estimating the incidence of benefits. This study
differs from the usual run, not only in using new estimation methods, but also
in estimating the 7et fiscal incidence of road expenditure; that is, it estimates the
incidence of both the benefits of the expenditure and the taxes raised to finance that
expenditure.? Attempts have previously been made to indicate the net fiscal
incidence of the government budget in toto, but, to our knowledge, the net fiscal
incidence of a particular category of expenditure has not been estimated.

The distinction between the concepts of the nominal and effective incidence of a
tax recognises that the persons or institutions statutorily required to pay a tax may
be able to shift that tax backward to their factor suppliers or forward to the pur-
chasers of their products. In a similar way beneficiaries of government expenditure
may be forced by the market to shift some or all of those benefits backward or
forward.? Tax ircidence studies have acknowledged the problem of shifting but
have considered a very limited range of shifting assumptions. Benefits incidence
studies have been even less interested in exploring the implications of a range of
shifting possibilities. Thus the net fiscal incidence studies mentioned above rely
heavily, perhaps crucially, upon the postulated shifting behaviour, the nature of

!The U.K. Central Statistical Office (CSO), for example, estimates the incidence of some taxes and
of benefits of some types of government expenditure. When it fails to distribute a form of expenditure
across household expenditure groups, it justifies this with one of three explanations: “These items . . .
are not generally thought of as conferring benefits on individual households”, or “It is impossible to
assess the extent to which households rather than other sectors benefit from such expenditure”, or
“Not enough is known about variations in the extent to which these amenities [provided by the expen-
diture] are accessible to, and used by, different households” [6]. For a critique of this study see Peacock
and Shannon [14].

2These will subsequently be referred to as “road taxes’. They should be distinguished from ‘““motor
taxes”’, which are taxes on the ownership or operation of motor vehicles.

3The Musgraves [13] refer to this as benefit “snatching”.
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which cannot be unequivocally determined from the available empirical evidence.
Accordingly it is difficult to interpret the results of net fiscal incidence studies unless
we know the robustness of their results to variations in shifting assumptions. This
has not been known for previous studies. In this paper, we present results based on a
wide range of shifting assumptions; these relate specifically to the redistributive
effects of road programmes on national aggregate income classes, including (a)
effects stemming from taxation to pay for the roads and (b) direct and indirect
effects of lowered transport costs on commodity prices. The numerous other types
of redistributive effects are deliberately ignored.

With the exception of the C.S.0. work, the studies mentioned above have adopted
a highly simplified technique for dealing with taxes and benefits which have their
initial impact upon manufacturers or suppliers of inputs rather than on consumers
of outputs. The C.S.0. uses input—output data to estimate more accurately the
incidence of taxes on inputs. However, the C.S.O. technique can only be used in
conjunction with extreme shifting assumptions: that is, either full or zero shifting of
tax. The tax incidence estimation technique developed by the present authors
permits simultaneously the use of input-output information and the adoption of
intermediate shifting assumptions. That methodology is here extended to estimate
the incidence of benefits of government road expenditure by the simple device of
treating these benefits as negative taxes on road usage.

The definition of road expenditure adopted in this paper is that used by the
CBR. This includes expenditure incurred by public road-making bodies for the
design, construction, reconstruction, repair and maintenance of roads and bridges
and associated administration, land acquisition and traffic facilities.

The amounts of taxation collected by each level of government, Federal, State
and local, for road expenditure do not correspond with actual road expenditure
undertaken by that level. The Federal Government makes payments to the States
under the Commonwealth Aid Roads Acts. State Governments give grants to local
government authorities from State Main Road Authorities, or from Commonwealth
grants administered by State Government authorities. Local governments make
minor contributions to State road expenditure funds. Since this study is concerned
partly with the incidence of taxation to finance road expenditure, it is necessary to
trace road expenditure back to its source of collection in order to estimate tax
incidence at the level of Government. Table 1 presents estimates of the amounts
collected by each level of government for road expenditure purposes in 1966/67
and 1972/73 on the assumption that all expenditure was financed from tax revenue.*

ESTIMATION METHODOLOGY

Incidence of taxes raised to finance road expenditure

The basic technique used to estimate the incidence of taxes has been described in
detail in a previous paper (Bentley et al. [1]). Broadly, it involves recognition of the
fact that many taxes impinge in part upon intermediate usage. To account for this,

4Some proportion of road expenditure is financed from loan raisings rather than tax revenues. The
question of the distributional impact of government debt is not considered in this paper.
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TabLE 1
Taxes Raised to Finance Road Expenditure, by
Level of Government, Australia, 1966]67 and 1972|173

1966/67 197273

$A4 million $A4 million
Local Government 211.6 245.5
State Government 203.1 296.5
Federal Government 150.0 288.4
564.7 830.4

Source: Data provided by CBR.

and to make possible a consistent treatment of various tax shifting assumptions,
taxes are traced through an input-output table before being allocated to household
income classes via household survey data.® The earlier paper described how this
approach can be applied to estimate a variety of taxes, including company income
tax, personal income tax, payroll tax, import duties, indirect taxes and local
government rates.

A question which arises in the present context is the possible earmarking of
certain taxes for the purpose of financing road expenditure. The extent to which this
is feasible may vary between the different levels of government, so we consider each
of these separately.

For all practical purposes the revenues of local government authorities are derived
wholly from local government rates. Thus the question of earmarking of taxes raised
at this level of government is not important, and the incidence of local government
taxesraised to finance road expenditure can be estimated by the techniquesdescribed
in our previous paper.

State governments have access to a wide range of taxes, so at this level the question
of earmarking does arise. State taxes may be classified into the broad categories of
death and gift taxes, taxes on the ownership and operation of motor vehicles (mainly
in the form of motor vehicle registration fees and taxes, drivers’ licences and road
transport taxes), and other indirect taxes. State governments did not, in the period
under study, levy any taxes on income. We assume that the motor taxes were speci-
fically earmarked for road expenditure and that, where State “road tax’ (in the
terminology previously adopted) exceeded the revenues from State motor taxes, the
difference was financed according to the general incidence of State non-motor taxes.
In the event, the nature of the assumptions on State tax earmarking does not prove

>The input-output data used in this study are contained in [5]; the consumer finance and expendi-
ture data are from Macquarie University Data Archive. [12].
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to be crucial, since the incidence patterns of State motor and non-motor taxes are
very similar.®

The problem is more difficult at the Federal level. In 1966/67, for example, the
Federal Government made grants to State and, indirectly, to local government of
$150m for road expenditure. It is by no means clear whether particular taxes were
earmarked to finance these grants or whether they were financed out of the general
exchequer; and, because of inadequate data, it is not possible to test for statistical
relationships between road expenditure and the revenue from particular taxes on
ownership and use of motor vehicles. Accordingly, we present incidence results at
the Federal level under two financing assumptions. First, we adopt the “specific ear-
marking assumption’ (SE) that Federal road expenditure grants were financed by
revenue from customs and excise duties on fuel and sales taxes on motor vehicles and
parts.” Second, we adopt the “no specific earmarking assumption” (NSE) that
these grants were financed out of the general exchequer, so that the incidence
pattern of Federal road taxes is that of the overall incidence of Federal taxes.

The incidence of road expenditure benefits

The benefits of which the incidence is here estimated represent the expenditure
upon roads incurred by the three levels of government on behalf of particular groups
of consumers or producers. Thus we assume a benefit: cost ratio for road expenditure
of unity. There are both theoretical and practical justifications for this assumption.
Theoretically, if we are to estimate the actual benefits bestowed upon the community
by road expenditure, we should also estimate the actual costs imposed by the
financing tax system. That is, in addition to actual tax revenue we should estimate
the excess burden of taxation, and the information available in this area is, to say
the least, incomplete.® In practice, although cost benefit analysis of a wide range of
proposed road expenditure projectsin Australia has been attempted by the Common-
wealth Bureau of Roads, there must be substantial reservations on the value of these
results for our purposes.® Thus this study ignores both the excess burden of taxation
and the “excess benefit’’ of expenditure. It is also assumed (as in all fiscal incidence
studies) that the discounted present value of the future time stream of benefits is
available to the community in the year in which the expenditure was undertaken.

Further, on the assumption that public authorities are correctly applying benefit-

A strong argument in favour of the earmarking assumptions is that State governments do not
perceive their budgets as having any distributional or stabilisation role. They feel free to levy taxes to
finance their expenditure programmes without consideration of the wider implications of those taxes -
which constrain central governments. In these circumstances earmarking appears to be a reasonable
assumption.

"We do not assume earmarking of customs duties on motor vehicles and parts. The level of tariffs in
Australia has been largely determined by considerations other than the raising of revenue.

8See, for example, Sandford [15].

°Federal Government road grants to State and local authorities are determined on the basis of the
total warranted expenditure yielded by the cost benefit analysis already mentioned. However, there is
no mechanism by which those grants can be directed by the Federal Government to the warranted pro-
jects, nor is there any reason to believe that State and local authorities feel themselves under any obliga-
tion to make any specific use of these funds.
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cost analysis, unity implies the minimum acceptable benefit-cost ratio. It is to be
assumed that the average would be above unity; but as we do not know either how
far above or, indeed, whether the public authorities are correctly applying the
technique, it has been decided to opt for the minimum level. This should be borne in
mind throughout the paper.!°

Benefits associated with any road expenditure project may be classified as either
“real” or “pecuniary’”’. Real benefits represent an addition to the community’s
welfare, and real costs can be considered in terms of resource withdrawal from other
uses. Pecuniary benefits and costs result from changes in relative prices which occur
as adjustments are made in response to public expenditure. Pecuniary gains and
losses accrue to some members of society, but offsetting losses or gains accrue to
others.!! Pecuniary effects of road expenditure are here ignored, not because they
are necessarily unimportant but because information on their nature and magnitude
simply does not exist.

Further, it should be made clear that this study does not attempt to estimate the
longer term structural effects of investment in roads (or of its financing). The
methodology used here relies heavily upon the matrix of technological coefficients
yielded by the input-output tables (Bureau of Census and Statistics [5]), and no
attempt has been made to vary these coefficients to take account of the effects of road
investment.

Our estimates of the incidence of benefits from road expenditure distinguish two
classes of benefits. ““Private’” benefits are those which accrue to private individuals
through a reduction in the operating costs of private motor vehicles and public road
transport. We treat these benefits as negative taxes upon private road use, and
assume that they are not passed on.'? The effects on value of travel time have been
specifically ignored in order to simplify the analysis in a problematical area, but it.
must consequently be borne in mind that the private benefit figures that are given
may exaggerate the non-neutrality of road programmes. The other class of benefits
is the benefits which accrue in the first instance to commercial road users through a
reduction in road transport costs. We treat these as negative taxes upon the input
of the road transport industry into the final product of other industries. Thus
“commercial”’ benefits ultimately accrue to individuals through lower consumer
prices or higher profits, or are “exported”” by way of lower export prices or higher
profits remitted overseas.' In particular, it is assumed that balance of payments
repercussions, if any, have no effect on the distribution of income. In this way the
incidence of road expenditure benefits can be calculated by a straightforward
extension of our earlier procedure for estimating tax incidence.

19The empirical results are, of course, sensitive to the value of the benefit-cost ratio, but the use of a
ratio of 1:2 did not indicate that the conclusions drawn from this paper would be markedly different.

"!For example, the construction of a motorway will change relative property prices.

'2The incidence of any private benefits from road expenditure that were shifted backwards or
forwards would be most difficult to estimate.

3The proportions (0.1834 and 0.8166, respectively) of benefits accruing privately and commercially
are estimated from CBR benefit cost analysis of warranted road expenditure (see [8] Table 20.and
W. D. Scott [16]). We do not place great reliance on these estimates, except for their general order of
magnitude, and in the results section we indicate the sensitivity of the results to changes in the value
of this parameter.
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In order to treat road expenditure benefits as a negative tax on road usage it is
necessary to establish measures of road use. In the case of private benefits the measure
is taken to be consumer expenditure on motor vehicle operation, repairs and
maintenance, classified by household income. In the case of commercial road
benefits the measure of road usage is taken to be the direct and indirect requirement
of each industry for the output of the road transport industry, and the estimated total
commercial benefits are allocated across industry groups in proportion to road
transport inputs so calculated.'* These benefits are then reallocated to the various
categories of final demand. It is assumed that the ‘“‘negative indirect tax’’ of road
expenditure, and the company income tax, are not passed back to labour.

Benefits assumed to be shifted forward to the consumers of a final good or service
aredistributed across household income classes according to the relevant expenditure
patterns from the consumer expenditure survey.!> Benefits not shifted forward are
distributed according to the dividend receipts by income classes from the consumer
finances survey. Benefits exported in the form of higher dividends or lower prices are
assumed not to affect the domestic distribution of income. Benefits accruing to the
government sector are distributed equally per head of population.'® The results are
then aggregated to yield an estimate of the overall distribution across household
income classes of benefits from road expenditure. The values of the estimates vary
with varying assumed values of the benefits shifting parameter, and results are
presented for a range of values of this parameter.

The net fiscal incidence of roads

Finally, the estimates of the incidence of benefits and of tax are brought together to
yield estimates of the net fiscal incidence of roads. The results are presented on the
basis of a wide range of values for the tax and benefits shifting parameters.

Since the only survey data on Australian consumer finance and expenditure relate
to 1966/67, most of the results discussed below are for this period. However, tentative
incidence estimates are also presented for 1972/73, based on a revised household
income classification and using tax and road expenditure data for the later period.

THE RESULTS

Although incidence estimates based on the methods described above can be
easily obtained for any set of assumptions regarding ‘‘passing-on’’ of taxes and
benefits, some selectivity is necessary in the presentation and discussion of results.

14This information is contained in an unpublished revision by the CBR of the Australian input—
output tables (Bureau of Census and Statistics [5]). These tables do not contain an individual row for
the road transport industry.

13Tn practice the consumption categories of the survey and the input-output commodity classifica-
tions do not coincide, so that it is necessary to reconcile the two.

16We lack information on the types of government-provided goods and services to which these
benefits accrue; nor would it be possible, even if that information existed, to derive meaningful expendi-
ture patterns, since many of these goods and survices are provided by government either free or at
subsidised prizes.
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For the purposes of exposition, then, the results are initially presented for a set of
“standard” assumptions, and their sensitivity to variations in the assumptions is
considered separately. In the main, the results are presented in graphical form, and
more detailed statistics are given in Tables 4 to 10.

In the subsequent discussion the term “‘incidence’ is used to indicate taxes,
benefits or net benefits expressed as a percentage of household income. The term
‘“‘progressive incidence’ is used to describe a situation in which taxes, benefits or
net benefits as a percentage of household income increase as household income
increases. The meanings of “‘proportional”” and “regressive’ incidence are, there-
fore, self-evident. This definition of incidence is that conventionally adopted in
fiscal incidence studies.

The “standard set” of assumptions consists of assumptions both in respect of tax
and benefits shifting behaviour and in respect of data, where available data are felt
to be inadequate. The standard set may be summarised as follows:

Q, =0.7
Q, =0.5
Q; = 0.7
a = 0.1834

B =1
where:

Q; = the proportion of indirect taxes assumed to be shifted forward by firms
to the purchasers of their output.

Q, = the proportion of company income tax assumed to be shifted forward by
firms to the purchasers of their output.

Q3 = the proportion of road expenditure benefits assumed to be shifted
forward by beneficiary firms to the purchasers of their output.

o = private road expenditure benefits as a proportion of total benefits.
B = benefit/cost ratio for road expenditure.

Table 2 presents estimates of the incidence of “‘road taxes” for 1966/67 under two
separate Federal financing assumptions.'” Table 3 presents estimates of road expen-
diture benefits and of net benefits (benefits less taxes) for that year. Both tables are
calculated upon the standard set of assumptions. The results are illustrated in
Figures 1, 2 and 3.

Figure 1 shows both local and State road taxes to be regressive (in the case of local
taxes, highly so) to household income levels of approximately $7000 p.a. in 1966/67,
and to be midly progressive at higher incomes. The progressivity at higher income
levels may be accounted for by the fact that a proportion of these taxes is paid
initially by business and is assumed to remain unshifted. Federal tax incidence
depends very significantly upon the earmarking assumption adopted. On the SE
assumption Federal taxes were regressive up to a household income of about $4000
p-a. and broadly proportional above that level, whereas on the NSE assumption

17In each table the “total” column may not equal the sum of the other columns, because of rounding.
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TABLE 2
Incidence of Taxes Raised by the Three Levels of Government to Finance Road Expenditure,
Australia, 1966/67, as a Percentage of Household Income*

Household Local Gout. State Govt.  Federal Govt.  Fideral Govt. All Taxes—  All Taxes—

Income Rates Taxes Taxes—SE Taxes—NSE SE NSE
$4p.a. % % % % % %
0-999 3.56 1.83 1.81 0.95 7.19 6.33
1,000-1,999 2.07 1.34 0.81 0.73 4.22 4.14
2,000-2,999 1.41 1.18 0.69 0.72 3.28 3.32
3,000-3,999 1.15 1.00 0.60 0.68 2.75 2.82
4,000-4,999 1.05 0.95 0.55 0.71 2.55 2.71
5,000-5,999 0.97 0.91 0.53 0.72 2.40 2.59
6,000-6,999 0.82 0.83 0.49 0.68 2.15 2.33
7,000-8,999 0.83 0.83 0.46 0.77 2.12 2.44
9,000-11,999 1.15 1.08 0.60 1.13 2.84 3.37
12,000 and over 1,07 1.07 0.52 1.35 2.66 3.49
Total 1.12 0.99 0.58 0.76 2.68 2.87

10, =07,0, =050, =0.7, ¢ = 0.1834, f = 1.

TaBLE 3
Incidence of Benefits and Net Benefits of Road Expenditure, Australia, 196667 as a Percentage
of Household Income!
Net Benefits Net Benefits
Household Private Commercial Total (Benefits less Taxes)—  (Benefits less Taxes)—
Income Benefits Benefits Benefits SE NSE
$4 p.a. % % % % %

0-999 0.72 5.05 5.77 —-1.42 —0.56
1,000-1,999 0.76 3.23 3.99 —-0.23 —0.15
2,000-2,999 0.75 2.19 2.94 —-0.35 —0.38
3,000-3,999 0.68 1.65 2.32 —0.43 ~0.50
4,000-4,999 0.58 1.73 2.31 —0.24 —0.40
5,000-5,999 0.60 1.57 2.16 —0.24 —0.42
6,000-6,999 0.56 1.35 1.91 —0.23 —-0.42
7,000-8,999 0.50 1.51 2.00 —0.12 —0.44
9,000-11,999 0.41 2.34 2.75 —0.08 —0.62
12,000 and over 0.21 2.64 2.85 +0.19 —0.64
Total 0.58 1.86 2.44 —-0.24 —0.42

10, =07,Q, = 05,0, = 0.7, 0 = 0.1834, B = 1.
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they were (with the exception of the lowest household income class) proportional to
about $7000 p.a. and progressive above that level. The difference is explained by
the fact that NSE implies that about 43 per cent of Federal “‘road tax’’ was financed
in 1966/67 from income tax revenue and about one per cent from estate and gift
duties, all of which are progressive forms of taxation. The SE assumption implies
total financing by indirect taxes, which are clearly very much more regressive.

The estimates of overall tax incidence also depend significantly upon the ear-
marking assumption adopted. On the SE assumption, overall “‘road tax’’ incidence
was regressive (in the lower income classes, markedly regressive) to household
incomes of about $7000 p.a. and mildly progressive at higher income levels. On the
NSE assumption, incidence was less regressive at lower income levels and more
progressive at higher levels.

Figure 2 illustrates the estimates of the incidence of road expenditure benefits
upon the standard set of assumptions. Private benefits proved to be regressive on the
whole range of income, and commercial benefits steeply regressive to about $7000
p-a. and then significantly progressive. The overall benefits incidence curve exhibits
the familiar U shaped pattern.

The net fiscal incidence of road expenditure (i.e. benefits less taxes) is illustrated
in Figure 3. The shape of the incidence curve depends substantially upon the
Federal tax earmarking assumption. The SE assumption implies progressive
incidence of net benefits over virtually the whole income range: that is, that road
expenditure and its financing is in its impact essentially redistributive from lower to
higher income households. The NSE assumption implies broadly proportional net
benefits incidence: that is, neutrality in its effect upon income distribution, as
indicated by the Gini coefficient. It will be noted that under both earmarking
assumptions and with a benefit/cost ratio of unity total net benefits are negative.
This arises because a greater proportion of road expenditure benefits is exported
than of road taxes. In the SE case total net benefits are higher (—0.24 per cent
compared with —0.42 per cent), since the two industries bearing the unshifted
portions of the earmarked taxes, motor vehicles and oil refining, both have a high
degree of foreign ownership, with the result that high proportions of these taxes are
exported.

Tables 4 and 5 present the updated incidence estimates for 1972/73. The updated
income classification means that comparison between 1966/67 and 1972/73 is not
completely straightforward. Nevertheless, the overall pattern of incidence of both
taxes and benefits appears to be very stable in the period under study. Total taxes
and benefits as percentages of household income, however, have both fallen, since
over the period total household income rose by 86 per cent while expenditure on
roads rose by only 47 per cent. The stability of the incidence patterns obviously
results in no small measure from the fact that we are forced to use the same data for
income and expenditure patterns for the estimates for both years. In practice, how-
ever, consumption patterns do not change rapidly, and we believe that the 1972/73
estimates have some validity.

We now proceed to indicate the sensitivity of these results to changes in the
assumptions adopted. Figure 4 illustrates the sensitivity of the estimates of net fiscal
incidence to variations in the assumed values of the parameters Q; and Q3 (where
Q; = Q3) under the SE assumption. The actual estimates are presented in Table 6,
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Incidence of Taxes Raised by the Three Levels of Government to Finance Road Expenditure,
Australia, 1972/73 as a Percentage of Household Income*

Household Local Goot. State Govt.  Federal Govt. Federal Govt. All Taxes—  All Taxes—
Income Rates Taxes Taxes—SE Taxes—NSE SE NSE
$4 p.a. % % % % % %

0-1,569 2.21 1.53 1.86 0.89 5.59 4.62
1,570-3,139 1.28 1.14 0.83 0.64 3.25 3.07
3,140-4,709 0.88 1.03 0.71 0.57 2.62 2.48
4,710-6,279 0.71 0.88 0.62 0.50 2.21 2.09
6,280-7,849 0.65 0.82 0.56 0.53 2.04 2.01
7,850-9,419 0.60 0.78 0.55 0.52 1.93 1.90
9,420-10,989 0.51 0.70 0.51 0.48 1.72 1.69

10,990-14,129 0.52 0.69 0.47 0.55 1.68 1.75
14,130-18,839 0.71 0.83 0.61 0.84 2.15 2.39
18,840 and over 0.65 0.74 0.53 1.00 1.93 2.40
Total 0.69 0.84 0.59 0.79 2.12 2.31
10, =0.7,0, = 0.5,Q, = 0.7, 0 = 0.1834, f = 1.
TABLE 5
Incidence of Benefits and Net Benefits of Road Expenditure, Australia, 1972|73 as a Percentage
of Household Income*

Household Private Commercial Total Net Benefits— Net Benefits—
Income Benefits Benefits Benefits SE NSE
$4 p.a. % % % % %

0-1,569 0.69 3.75 4.44 —1.16 —0.18
1,570-3,139 0.72 2.40 3.12 —0.13 +0.06
3,140-4,709 0.71 1.64 2.35 —0.27 —~0.13
4,710-6,279 0.65 1.23 1.88 —0.33 —0.22
6,280-7,849 0.56 1.29 1.85 —0.19 ~0.16
7,850-9,419 0.57 1.17 1.74 —-0.19 —0.16
9,420-10,989 0.54 1.01 1.55 -0.17 —-0.15

10,990-14,129 0.47 1.12 1.59 —0.09 —0.16
14,130-18,839 0.39 1.72 2.11 —0.05 —0.28
18,840 and over 0.20 1.92 2.12 +0.19 —0.28
Total 0.55 1.38 1.94 —0.18 —0.38

10, =0.7,Q, = 05,0, = 0.7, = 0.1834, § = 1.
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together with corresponding estimates under the NSE assumption (Table 7 and
Figure 8). :

Q,, it will be recalled, is the behavioural assumption concerning the shifting of
indirect taxes, and Q5 the assumption concerning analagous (i.e. commercial)
benefits. The net fiscal incidence estimates under the SE assumption exhibit a
broadly similar pattern for intermediate values of Q; and Q3 but are markedly
sensitive to the adoption of the extreme values of zero and unity. The sensitivity is
most pronounced at the two extremes of the income distribution. The same general
pattern emerges under the NSE assumption.

Figure 5 indicates the sensitivity of the net fiscal incidence estimates to variations
in the assumed value of Q, on the NSE assumption. The supporting statistics are
presented in Table 8.

It is apparent that the estimates are not highly sensitive to the value of Q, except
in the two highest household income classes, and even here the incidence patterns
differ markedly only at the extreme values of Q,. The reasons for the greater sensi-
tivity of the estimates to changes in the values of Q; and Q3 than in those of Q, are
twofold. Firstly, indirect tax revenue is much greater than company income tax
revenue, so that any absolute changes implied by variations of Q; will be much
larger than for variations of Q,. Secondly, commercial benefits are analagous to
indirect taxes, but there are no benefits analagous to company income tax. The
" result is that changes in the value of Q, affect only the tax incidence estimates, and
this only in the NSE case, where it is assumed that company income tax revenue
partially finances road expenditure.

These estimates are made on the assumption that the proportion of indirect taxes
shifted forward by firms is equal to the proportion of road expenditure benefits
which they shift forward (Q; = Q3). In situations other than perfect competition,
however, it is possible that a smaller proportion of benefits than of taxes might be
shifted forward (Q; > Q3). Figure 6 shows the effect of that assumption on the net
fiscal incidence estimates for two combinations of Q,; and Qj, and Table 9 presents
estimates for several combinations. In each case the effect of having a higher per-
centage forward shifting of indirect taxes than of commercial benefits makes net
benefits higher for households at the two extremes of the income distribution.
However, the overall incidence patterns remain.

Our estimate of the private-commercial split of road expenditure benefits must,
as mentioned above, be treated with caution. We indicate in Figure 7 the effect
upon the net fiscal incidence results of the adoption of different values of a. The
statistical results are presented in Table 10. The basic net fiscal incidence pattern
does not appear to be significantly affected by changes in the value of a within any
reasonable range of values.

To sum up, the basic net fiscal incidence patterns prove to be reasonably robust
in the face of variations in the assumed values of the shifting parameter, except for
extreme values of Q; and Q3. Individual estimates of tax and benefits incidence tend
to be more volatile, but changes in these individual estimates tend to offset each
other. The crucial question for determining the net fiscal incidence of road expen-
diture in Australia appears to be how Federal road taxes are financed. As we have
indicated above, no definite conclusion can be drawn on this point.
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TasLE 10
Net Fiscal Incidence of Road Expenditure on Various Values of the Private/Commercial
Benefits Split, Australia, 1966/67 as a Percentage of Household Income*

Household Income a=0.1 a = 0.1834 a =03 a =04
$4p.a. % % % %
0-999 —0.55 —0.81 —1.17 —1.47
1,000-1,999 0.11 0.09 0.06 0.04
2,000-2,999 —0.48 —0.37 —0.20 —0.06
3,000-3,999 —0.68 —0.53 —-0.32 —0.14
4,000-4,999 —0.33 —0.24 —0.12 —0.01
5,000-5,999 —0.38 —0.26 —0.10 0.03
6,000-6,999 —0.44 —0.31 —0.14 0.03
7,000-8,999 —0.12 —0.06 0.03 0.11
9,000-11,999 0.79 0.65 0.47 0.30
12,000 and over 1.68 1.37 0.95 0.58
Total —0.18 —0.12 —0.04 —0.03

10, =0.7,0, =05,Q5 = 0.7, B = 1, specific earmarking.

CONCLUSION

The usefulness of this sort of study is that it gives some indication of the equity im-
plications of transport expenditure and financing. It is, nevertheless, important to
acknowledge the limitations of the study, which is essentially static in nature, before
allowing policy conclusions to be drawn. Only in a fairly crude manner can the
results be used to predict the distributional effects of future changes in transport
financing. The study attempts to estimate the distributional effects of road expendi-
ture at a particular point in time. The use of this information to predict the effects of
future changes requires that these changes will not influence the relative prices of
factor inputs and final output, a requirement which clearly contradicts our under-
lying concept of tax and benefit shifting. Only within a narrow range of changes in
expenditure and taxation could predictive use of the information be made. But itis
useful to consider the distributional implications of this study, bearing in mind that
road taxes constitute a comparatively small proportion of total tax revenue (10.4 per
cent in 1966/67 and 7.7 per cent in 1972/73) and that road expenditure benefits
constitute a small proportion of total inputs (in 1962/63 road expenditure benefits
represented 2.9 per cent of total intermediate usage).

There is clearly very little scope for influencing income distribution, whether the
aim is to increase or to decrease income inequality, by adjusting the mix of road
expenditure. A high proportion of road expenditure benefits is represented by
commercial benefits, which accrue, initially at least, to intermediate wage demand ;
if they are forward shifted, they accrue to consumers of virtually the whole range of
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domestically produced goods and services. The only way of influencing distributional
effects might be to direct expenditure in such a way as to alter the private/
commercial breakdown of benefits, since in general the incidence of private benefits
is more regressive (that is, more favourable to the lower income households) than
that of commercial benefits. However, even this result is by no means unequivocal,
since in the two lowest household income classes commercial benefits are very
significantly more regressive than private benefits. This results from the forward
shifting of a proportion of commercial benefits so that the poorest households benefit
through their consumption expenditure. Furthermore, it is not clear how the
private/commercial benefits split could in practice be adjusted. If the aim were to
render benefits incidence more regressive, it would be possible to designate ‘‘bus
only’’ lanes in peak hour travel periods, which would yield almost exclusively
private benefits ; but the scope for this type of action is limited. More unconventional
schemes, such as the construction of lower-cost roads reserved purely for private use,
would almost certainly prove unacceptable in their allocative implications. Policies
designed to make benefits incidence more progressive would encounter similar
practical difficulties. Very probably, the only way to influence the net incidence
patterns of road expenditure is by changes in financing techniques, and even here
the real scope for change appears to be concentrated at the Federal government
level. Local government effectively has access to only one form of taxation, though
it could achieve some redistributive effect by readjusting the burden of local rates
between private individuals and commercial enterprises. Local rates borne by
private individuals are markedly more regressive in their impact than rates borne in
the first instance by business. The taxes available to State Governments (with the
exception of death and gift duties, the incidence of which appears to be much more
progressive) all exhibit a fairly similar incidence pattern. As State road tax exceeded
State revenue from death and gift duties by 91 per centin 1966/67 and by 82 per cent
in 1972/73, the scope for redistributive financing changes at the State level appears
to besmall. Only the Federal Government has the choice of three tax bases—income,
wealth and expenditure—with their varying incidence patterns, and raises such
large absolute amounts of revenue that specific tax earmarking strategies would not
change tax rates unduly; this would minimise the allocative effects of distributive
policies.

We cannot make any comment on the incidence of tolls on road use, since tolls
were an insignificant source of revenue in Australia in 1966/67. Clearly, the intro-
duction of road rolls on a large scale would have a significant impact upon the
factor input mix, and thus would invalidate the present estimates.
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