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ABSTRACT

This paper reviews the behaviour of saving and investment in Australia
during the 1980s. The subject matter is divided into three broad areas: a
description of trends in saving and investment (Section 2); a discussion of the
basic determinants of private saving rates (Section 3) and a discussion of the
role of saving-investment imbalances in the determination of the current
account (Section 4).

A central finding of the paper is that gross private saving rates when adjusted
for inflation have been quite stable over a period of at least three decades.
This is in contrast to the somewhat misleading impression given by
movements in the conventionally quoted household saving ratio, which has
been in steady decline since the mid 1970s. The short-term behaviour of
private saving appears to be qualitatively well explained by simple principles
of consumption smoothing, whereby the saving ratio moves inversely with
income. However, evidence from both time series and cross sectional data
suggests that consumption is more closely correlated with income over
longer time periods than would be predicted by conventional theoretical
models.

In inflation adjusted terms, the private sector has typically been in deficit,
investing more than it saves. Two main explanations are offered for these
persistent deficits: first, the effect of Australia's relatively high population
growth on the demand for capital and secondly the presence of certain tax
distortions (such as those arising from the interaction of inflation with the tax
system) which tend to encourage capital importing. It is likely that both
factors are important in explaining private sector deficits.

Saving levels in the public sector have shown much larger swings than have
occurred in the private sector. Public saving rates fell dramatically in the mid
1970s and did not recover until a decade later. Although the public sector
financing requirement has been dramatically shifted into surplus in the
second half of the 1980s, this result has been achieved at lower levels of public
saving and investment than were typical prior to the mid 1970s.



Table of Contents

ADSETACE. .ottt st ns i
Table Of CONEENES.......ccceieiiie ettt ii
1. INErOAUCHON ..cceiiie ettt ettt ettt et s 1
2. Trends in Saving and Investment...........cccoooiiiviiiininiccnn 2
2.1 Household and Private Sector Saving Ratios............ccccc....... 2
2.2 Private InVeStMent........ccooviiiriiiiienii et 12
2.3 The Allocation of Private Savings..........cccccccoeciiniiniicvnnnnne. 15
2.4 Public Sector Saving and Investment ..o 18
2.5 Saving, Investment and the Current Account....................... 21
2.6 International CompariSONS........cccoovvvivccecninrineieecieen e 25
2.7 Data Revisions and the Statistical Discrepancy..................... 28
2.8 SUINIMATY ..ot e 33
3. Influences on Private Saving..........cccoviiiiiiieicceeee e, 34
3.1 Consumption Smoothing........................ 34
3.2 Saving and Wealth..........o 48
3.3 Relationship Between Public and Private Saving................ 51
3.4 Demographic Influences................. 54
3.5 Effects of the Tax and Benefit System...................cccccoon 58
4. Saving and Investment....................o 63
4.1 Demand for Investment GoodsS........ccoo v 63
4.2 Tlow Are Saving and Investment Related?..................... 69
5. CONCIUSIONS 1.ttt e 76
Data AppPendiX.........ocooiiiiiii i 79
Bibliography.....oooooi e 94

11



SAVING AND INVESTMENT IN THE 1980s

Malcolm Edey and Mark Britten-Jones

1. Introduction

Perceptions about Australia’s saving performance have changed remarkably
during the past decade. In his review of household saving and consumption
in the 1970s, Williams (1979) argued that the main outstanding issue was to
explain the persistence of household saving rates which appeared historically
high. Corden (1979) added that on balance, economists considered those high
saving rates a bad thing, contributing to a lack of demand and hence to
unemployment. A decade later the concerns are very different. The
household saving ratio has been steadily declining and the macroeconomic
debate has placed a strong emphasis on the presumed link between
insufficient saving and the accumulation of external debt. Policies to boost
private saving have been actively canvassed. These concerns represent a
major shift from a focus on high saving rates and their consequences in the
1970s, to a corresponding focus on the apparently low saving rates of the late
1950s.

[t will be the contention of this paper that, at least in relation to private sector
behaviour, both concerns appear to have been unwarranted. The paper
argues that for various reasons the household saving ratio gives a misleading
impression of the broad trends. Our preferred measure, gross private sector
saving adjusted for inflation, has fluctuated in a fairly narrow band around
15 per cent of GDP at least since the early 1960s, and provides no evidence of a
trend deterioration in private saving levels. At the same time, gross
mvestment by the private sector has if anything tended to increase as a share
of GDP. Concerns about the adequacy of total national saving may still be
justified, but these should be focused on performance in the public sector,
where rates of saving and investment in the 1980s have been significantly

lower than historical averages.
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The paper is structured so as to focus initially, in Section 2, on presentation of
the main facts about saving and investment, and on issues concerning the
measurement of saving. The remaining sections consider possible
explanations for various aspects of saving and investment behaviour, and
discuss the role of saving-investment imbalances in the determination of the
current account. In the final Section the main policy issues raised in the
paper are drawn together.

2. Trends in Saving and Investment

2.1 Household and Private Sector Saving Ratios

Saving is broadly defined as the difference between income and consumption,
but this definition leaves open a number of questions, not only about how
consumption and income should be measured, but also about the appropriate
sectoral boundaries for any study of saving behaviour. In Australia the most
commonly discussed measure of saving is probably the household saving
ratio, which defines saving as the difference between net household
disposable income and consumption. The behaviour of this ratio over the

past three decades is shown in Figure 1.1

The household saving ratio has averaged about 10 per cent in the period
under discussion, but in the late 1980s has been somewhat below this level,
coming in at under 7 per cent in 1988/89. More worrying for some
commentators has been the consistent downward trend evident over the past
15 years. This feature has some parallels with overseas experience, as has
been noted for example by Hayashi (1986, 1989) in his comparative studies of
the United States and Japan.

Before any attempt is made to explain the underlying saving behaviour it is
important to examine the extent to which these apparent trends may be the
result of poor measurement. There are in fact a number of reasons why the

household saving ratio may give an inaccurate picture. First, there is the

Data sources for the paper are described in the data appendix.



Figure 1: Household Saving Ratio
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failure of conventional national accounts to recognise the transfer of income
between borrowers and lenders effected by inflation. Anstie, Gray and Pagan
(1983) showed that adjusting for this effect substantially reduces the mid-
seventies anomaly in measured saving. A second issue, which emerges
particularly strongly from international comparisons (for example Dean et al,
1989), is that saving patterns of the private sector as a whole tend to be more
stable than those of households; there is a strong tendency for movements in
household and business saving to offset one another. Given that the
boundary between households and businesses is to some extent arbitrary in
any case, this suggests that a narrow focus on the household sector may
sometimes be misleading. Other measurement problems concern the
estimation of depreciation values used in net saving measures, the treatment
of consumer durables, and the potential inclusion of capital gains in income
This list is far from exhaustive; Eisner (1988) provides a detailed critique ol
the national accounting measures which are used to derive estimates of
saving. Some of the adjustments which Eisner advocates would raise almost
insurmountable problems of data availability, and this Section of the paper
focuses on a selection of the measurement issues raised above for which
reasonably good data are available to make the necessary adjustments.
Specifically, it will examine the issues of inflation adjustment, depreciation
calculations, and the treatment of consumer durables. The further issue of

the role of capital gains and wealth will be discussed in Section 3.



(i) Private Saving and Inflation

Gross private sector saving (shown in Figure 2) is equal to the sum of
household saving and corporate retained earnings, where both are measured
before deduction of depreciation. It is apparent from the graph that much of
the variation in household saving over the period shown has been offset by
compensating changes in business saving, resulting in a considerably more
stable picture when the private sector is taken as a whole. The mid-1970s
peak in saving remains, but at 19 per cent of income this is only 2 percentage
points above the three-decade average. Dean et al (1989) suggest measuring
the degree of offset between household and business saving using a simple
regression of one variable against the other. Their results using a pooled
cross-section and time series sample of OECD countries showed an estimated
offset coefficient of 0.8, implying that a dollar rise in business saving is
associated with a fall in household saving of about 80 cents. Our estimates

using Australian data are very similar.

Figure 2: Saving Ratios
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The idea that households adjust their saving to take account of corporale
behaviour is sometimes described in terms of households "seeing through

the corporate veil”, recognising their ownership of corporate earnings

irrespective of the extent to which they are distributed as dividends. There
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are certain similarities between this and the Ricardian equivalence
proposition, which essentially asserts that households recognise the net
present value of government cash flows as part of their wealth. But there is
an important difference which makes the corporate-household behavioural
link a much more plausible one than the corresponding link between
households and governments. Corporate wealth has a market value which
can be more or less continually observed by shareholders. Provided
sharemarkets do not suffer from "dividend illusion” (i.e. valuing companies
inconsistently before and after dividend distributions), shareholder wealth
will be unaffected by the way companies divide their profits between
dividends and retained earnings. It seems reasonable to suppose that
consumption by shareholders would be similarly unaffected.2 To this point it
might be added that the dividing line between the household and corporate
sectors is in any case to some extent arbitrary. The corporate sector includes
many entities like family businesses and private investment vehicles which
exist as accounting devices for the purpose of gaining corporate tax treatment
for households; and the household sector is generally defined to include
unincorporated enterprises which for many purposes could be expected to
behave like companies. For these reasons we conclude that household and

corporate saving should not be studied as separate aggregates.

The conclusion that private saving in Australia has been relatively stable
becomes stronger when adjustments are made for the redistributive impact of
inflation. In the national accounts all interest flows are measured on a purely
nominal basis and do not make any allowances for the effect of inflation in
transferring income from lenders to borrowers. Generally this means that
private sector income (and hence saving) is overstated because the private
sector is a large net holder of government liabilities. Estimates of the size of
this effect are fairly straightforward to calculate, and are set out in detail in
the appendix; saving rates adjusted for the inflation transfer between public

and private sectors are shown in Figure 3.3

Some weak evidence to the contrary is provided by Poterba (1989)

In principle, private sector debts to the foreign sector should also be inflation adjusted,
but here the issues are more complex because the size of the adjustment depends on the
mix of currencies in which those debts are denominated. Estimates presented in the
appendix suggest that adjustments affecting the external scctor are relatively small




Since the private sector has been a substantial net holder of government
liabilities throughout the three decades, the main effect of the inflation
adjustment, shown in Figure 3, is to reduce private income, and hence
saving, throughout the period. Public sector income is correspondingly
raised. Not surprisingly, the downward adjustment to private saving is
largest in the mid 1970s when domestic inflation rates were highest. Inflation
adjustment removes the peak that occurred in 1974/75, and leaves a measure

of private saving which has been remarkably stable over three decades.

Figure 3: Private Saving

% to GDP
20
Gross g N\ PR
! - ~
18 f ~ @ -~ _ & “ \ 1~ .
L

16
14
12 - Gross - Inflation Adjuste

10«

L L J L L L] L] L L] L L]  § L] " L { L | L L . L 5 L} L L 3 L] L § L

1961/62 1966/67 1971/72 1976/77 1981/82 1986/87

Using the revised measure, the largest deviation from average behaviour
occurred In 1982/83, when the adjusted saving ratio fell to a little over 11 per
cent of GDP. This coincided with the most severe recession of the post-war
period, and it will be argued in Section 3 that saving behaviour at that time

can be well explained by models of consumption smoothing which predict

because the denomination of debts is heavily weighted toward low inflation currencices.
However, omission of the external sector adjustment means that private savings are
conservatively estimated when foreign debt is high. Nevile (1989) has recently
calculated public sector inflation adjustments which are similar to those presented
here.
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that saving rates vary inversely with incomes. After 1982/83, adjusted saving

rates quickly recovered to levels around their long run average.

(i) Gross and Net Saving

Net saving rates are calculated by deducting from income the estimated
depreciation of the capital stock. In principle this results in a saving measure
which is more in accord with the theoretical notion of saving representing
net increments to wealth. Unfortunately however, depreciation cannot be
directly measured, and must be derived from gross investment data using a
variety of assumptions about the length of asset lives. Using depreciation
estimates provided in the national accounts, in conjunction with the adjusted
gross private saving figures derived above, an estimate of inflation-adjusted
net saving can be calculated (Figure 4).

Figure 4: Private Saving Ratios
(Inflation adjusted)
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In contrast to the impression given by gross saving data, it would appear that
net private saving rates in the 1980s have been considerably below levels of
the previous two decades. However, in what follows it is argued that this
conclusion is extremely sensitive to assumptions and is inconsistent with

other information relevant to the estimation of aggregate depreciation.

The sensitivity of depreciation estimates to changes in basic assumptions has

recently been demonstrated in the case of the manufacturing sector by
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Lattimore (1989). Official figures for capital stock and depreciation are
calculated using a complicated formula which distinguishes between
“retirement” and depreciation of capital (see Walters and Dippelsman (1985)).
Since neither concept is directly observable, it seems sensible for the purposes
of this paper to adopt the more transparent approach of assuming constant
proportional depreciation. Lattimore shows that this closely approximates
the ABS method for the manufacturing sector, and Figure 5 confirms this in
the aggregate case using an assumed constant depreciation rate of 6.5 per cent.
The point to be made here is that the existence or otherwise of an upward
trend in depreciation as a share of income depends basically on the assumed
depreciation rate. At 6.5 per cent, both depreciation and the net capital stock
show an upward trend relative to income; a lower depreciation rate
exacerbates this trend because capital is allowed to accumulate more quickly
in the earlier years, while a higher depreciation rate of about 10 per cent is

sufficient to remove it (Figures 6 and 7).

Figure 5: Capital Depreciation
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An argument which supports use of the higher depreciation rate is that the
derived capital stock valuations need to be consistent with other information

aboul returns to capital. Roughly speaking, corporate gross profits represent



Figure 6: Capital/GDP Ratlo - Officlal and Simulations
(3 and 10% depreciation)

K/GDP
3%
2.75
&
P ~
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the value of the capital stock times the rate of return on capital, so that given
cstimates for any two of these concepts, the third can be inferred. As is
evident from Figure 8, corporate profits have not shown any long-run

tendency to increase as a proportion of national income, so the upward trend
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in capital stock valuation would therefore imply a strong downward trend in
the rate of return on capital in the 1970s and 1980s. Estimates of the rate of
return calculated by Dews (1988) in fact show the reverse. In resolving this
inconsistency we would argue that the official capital stock data is probably
the least reliable of the three pieces of information, thus providing some
justification for preferring a capital stock measure in which the upward trend
is removed.

These considerations do not of course justify a claim that 10 per cent (or some
other Figure) represents the “correct” rate of depreciation for the purposes of
calculating net saving.# They do however cast doubt on official figures which
imply strong rises in the ratios of depreciation and the capital stock to
national income in the 1970s and 1980s. To avoid these problems we are
advocating a focus on gross rather than net saving rates, and a corresponding
focus on gross investment rather than investment net of depreciation.
(These issues do not affect any analysis of saving-investment imbalances,
measures of which are unaffected by adjustments for depreciation.)

(ii1) Consumer Durables

Many of the components of household spending have to some extent the
characteristics of investment goods which are not fully consumed when
purchased. It is often argued that such expenditures should be recorded in
consumption as their benefits accrue, in much the same way as is done with
housing expenditure, rather than being recorded at the time of purchase.
While undoubtedly valid in principle, this argument can be taken to almost
any lengths, and sometimes is. An extreme example would be Shiller’s (1982)
suggestion that expenditures on holidays be counted as an investment which

yiclds a subsequent flow of services in the form of happy memories.

4

Hayashi (1989) has recently estimated a depreciation rate of 9.8 per cent in Japan.
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Figure 8: Profit Share
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Figure 9: Household Saving
(consumer durables adjustment)
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Similarly, Heijdra and James (1989) have argued that all expenditures have
some element of durability. From a practical point of view the main issue
would seem to rest on the rate of depreciation of such expenditures: those

which depreciate relatively quickly are likely to be well approximated at an
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aggregate level by the conventional method based on recording at the time of
purchase; for longer-lived goods, such as motor vehicles, this might not be a
good approximation.

To give an idea of the potential size of these effects, Figure 9 shows an
alternative measure of household saving obtained by excluding expenditure
on durables from consumption, and adding back an imputed service flow
from the stock of durables outstanding (calculations are shown in the
appendix). As might be expected, the main effect of this adjustment is to
change the timing rather than the level of consumption, and it would appear
that the adjustment does not have an important quantitative effect on the
general trends. This is not to deny that adjustments for consumer durables
may be important in certain econometric studies (for example, McKibbin and
Richards (1988) and various recent overseas studies) where the timing of

consumption expenditure is of fundamental importance.

2.2 Private Investiment

Measured on a gross basis, investment expenditures are not subject to the
same conceptual difficulties associated with the measurement of saving and,
with the exception of any problems in the reliability of the basic sources (an
issue discussed further in Section 2.7), measurement errors can be safely
ignored. Figure 10 shows Australia’s gross private investment ratio over the
past three decades. The investment ratio has tended to show a stronger
cyclical behaviour than saving, with total private investment varying
between about 15 and 20 per cent of nominal GDP over the period.

Private investment is usually disaggregated into three categories according to
assel type: namely, dwellings, non-dwelling construction and equipment
(Figure 11). The dwellings component has been relatively stable at around 5
per cent of GDP throughout the period, although a cyclical behaviour is
clearly cvident especially in the late 1970s and in the 1980s. The
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Figure 10: Private Gross Fixed Capital Expenditure
(current prices)
% to GDP
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Figure 11: Construction, Dwelling and
Equipment Investment (current prices)
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Figure 12: Dwelling and Equipment

Investment (1984/85 Prices)
% to GDP
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1970s were characterised by generally low levels of business investment (that
is, excluding the dwellings component), and since the gradual recovery from
the mid 1970s trough there can be said to have been two investment boom
periods. The first, around 1980/81, was associated with the mineral resources
boom, but the strong investment growth of this period was not confined to
the mining industries; to a lesser extent the manufacturing and other sectors
also showed expanded levels of investment. The boom was short-lived
however, and was followed by a sharp contraction in investment levels. This
followed a similar contraction in company profits which, as will be discussed
in Section 4, appears to be an important explanatory variable for investment
behaviour in Australia.

The second period of strong investment growth occurred in the latter part of
the 1980s, mainly between 1986 and 1988. The strongest growth rates were in
non-dwelling construction activity, which in the three years to 1987/88 grew
by over 50 per cent in real terms. On an industry basis, much of this is
recorded as belonging to the finance sector, and represents growth in office
developments; investment in offices was both the largest and the fastest
growing component of construction activity during this period. Plant and

equipment investment was much more stable than construction spending, al
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least when viewed in value terms (as in Figure 11). This however masks a
very strong growth at constant prices, especially in 1988 (see Figure 12); plant
and equipment expenditure has a high import cost component and the prices
of imported capital goods were falling significantly at that time.> In constant
price terms, plant and equipment investment grew by over 25 per cent in the
two years to 1988/89. Whether it is appropriate to look at constant or current
price data of course depends largely upon the uses to which the information
is being put. Constant price investment data is probably the most relevant in
assessing additions to productive capacity; however in comparing saving and
investment ratios and assessing the adequacy of saving to finance investment
expenditures, it is the nominal values that are important.

2.3 The Allocation of Private Savings

Financial flow data show that the allocation of private saving between asset
components has changed markedly in the second half of the 1980s. Estimates

of the main components are shown in tables 1 and 2.

In the household sector (which includes unincorporated enterprises),
aggregate saving has traditionally been allocated mainly to physical capital
formation, in the form of the housing stock and investment by
unincorporated enterprises. Other financial flows within the household
sector have tended in a rough sense to offset one another®, the gross flows
being much larger than the household sector’s net borrowing or lending
position; both the incurrence of liabilities (mainly to financial institutions)
and the acquisition of financial assets have grown more or less in line with
the household sector’s physical capital formation. The importance of house
purchases in the household sector’s aggregate saving is confirmed by
estimates of the household sector’s stock of wealth; Piggott (1986) calculated
that in 1985 the value of houses accounted for about 55 per cent of the
household sector’s aggregate wealth.

Imported computer prices have been falling steadily throughout the 1980s. Excluding
computers, prices of imported capital goods fell by 10 per cent in the year to March 1989.

o This assumes unidentified flows are included in the net figure.
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In the period since about 1984/85, there have been two major changes in the
financial flow behaviour of households. First, the household sector has
gradually moved from a net lending to a net borrowing position, becoming a
net borrower for the first time in 1988/89. This was mainly associated with a
gradual reduction in the household sector’s contribution to private saving,
although 1988/89 was also a year of unusually strong household capital
formation. The second major change in behaviour in the household sector
has been the massive growth in saving through superannuation funds in
recent years. By 1987/88 (the latest year for which figures are available) the
household sector’s saving through superannuation funds had risen to over
6 per cent of GDP, compared with a level of around 2 per cent which was
typical at the beginning of the decade. The 1987/88 figure actually represented

more than 100 per cent of net household saving in that year. The growth in

Table 1: Allocation of Houshold Savings (% of GDP)

Gross Dwellings Other Bank Govt. Life & Minus Other

Saving Capital Deposits Securities Super Advances
1979 /80 11.2 5.3 4.5 3.2 0.9 2.3 (5.3) 0.3
1980/81 114 59 4.7 3.9 1.1 2.3 (6.1) -0.4
1981/82 11.2 5.7 4.5 2.9 1.1 2.4 6.3) 0.8
1982/83 104 4.5 3.1 3.8 1.9 24 (5.0) -0.2
1983/84 11.1 4.5 4.2 3.6 2.4 2.8 6.0) 0.4
1984/85 10.6 4.9 4.2 4.3 0.0 3.0 6.1) 0.4
1985/86 10.1 4.8 4.0 3.0 0.8 3.7 (5.6) 0.7
1986/87 9.8 4.2 3.9 3.9 0.7 52 (5.0) 3.0
1987 /88 9.7 44 4.6 2.8 -1.4 6.5 (6.2) -0.8
1988/ 89 9.3 56 53
Notes: . “Other” includes unidentified flows.

Life insurance and superannuation includes reinvestment of
imputed interest.
. Columns 2 to 8 add to Column 1.
Source: Reserve Bank of Australia, Financial Flow Estimates, November 1989.
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Table 2: Allocation of Corporate Savings (% of GDP)

Gross  Corporate Assets Minus Bank Minus
Saving Investment Deposits Abroad Advances Other Net Unidentified
Borrowing

1979/80 5.5 6.7 0.7 0.5 (0.6) (2.8) 1.1
1980/81 4.8 7.7 0.4 0.2 (0.3) (4.9) 1.7
1981/82 3.8 8.6 0.4 04 0.6) (5.2) 0.1
1982/83 3.5 6.3 04 0.6 (0.1) (3.7) -0.1
1983/84 5.5 6.2 0.2 0.6 (0.2) (1.9) 0.7
1984/85 6.6 7.0 1.7 1.2 (1.8) (3.0) 1.5
1985/86 6.4 8.4 1.2 1.0 (1.6) (5.6) 3.0
1986/87 6.3 7.7 0.6 1.8 (1.8) (5.9) 4.0
1987/88 6.4 8.5 0.6 2.2 (1.7) (6.3) 3.0
1988/89 6.7 9.2

Note: Columns 2 to 7 add to Column 1.
Source: As above.

this component of household assets reflects two major influences: the
favourable tax treatment given to superannuation relative to other forms of
financial assets, and the move to award based superannuation schemes which
after 1986 greatly expanded the number of people covered. Section 3 will
discuss these issues in more detail and consider the impact of various tax
incentives on saving in aggregate, but for the present it is useful to point out
that the recent superannuation growth has not coincided with any major
shift in the aggregate level of households’ gross saving. Offsetting changes
have occurred in the rate of acquisition of other financial assets including
bank deposits, government securities, and shares. A substantial increase in
the household sector’s net unidentified flows (possibly representing other

unidentified reductions in asset holdings) has also contributed to this.

The corporate sector in Australia is typically a net borrower in flow terms, its
gross capital formation each year exceeding gross retained earnings. The
financing requirement of the corporate sector, defined as the difference
between gross saving and gross investment, has varied between zero and

5 per cent of GDP in the 1980s, and has thus been much more volatite than
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that of the household sector. In the early 1980s the typical pattern was for the
corporate sector to meet its financing requirement by incurring liabilities
while doing very little on the financial asset side. From 1984/85 onward
however, the gross flows on both sides of the aggregate balance sheet began to
increase at a much faster rate, coinciding with removal of exchange controls
and other deregulatory initiatives in the financial sector. The financial flow
estimates show the corporate sector borrowing substantially more than its
financing requirements during this period, with at least part of the proceeds
being used to finance the accumulation of assets abroad.” Also significant is
the increased use of “other financial instruments”, including securitised
borrowings by companies, as a means of raising funds in addition to
conventional loans.

2.4 Public Sector Saving and Investment

While private saving rates have arguably been very stable during the past
three decades, public sector saving fell considerably after the mid 1970s.
Although this trend was reversed in the second half of the decade, rates of
public saving remain substantially lower than the levels which were typical
in the 1960s and early 1970s (Figure 13). As a result, the rate of gross national
saving (the sum of private and public saving) was about 5 percentage points
lower in the 1980s than the average for the 1960s, the difference being almost
entirely accounted for by the public sector. This has coincided with a decline

(though to a lesser extent) in public sector capital formation.

7 The exact application of such funds is unclear because of the presence of large

unidentified flows, which may represent further unidentified external asset
acquisition.
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Figure 13: Gross National Saving
% to GDP
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Public sector saving and investment are linked by the following identity:
Public borrowing = Public investment - Public saving

Public sector gross saving is thus equal to capital formation by the public
sector minus that part which is financed by net public borrowing. The

relationship is illustrated in Figure 14.8

In the 1960s public sector saving was fairly stable at around 8 per cent of GDP
which, with investment at around 10 per cent, left a small borrowing
requirement of 1 to 2 per cent of GDP. The first major shift in this behaviour
occurred in the mid 1970s when public saving contracted markedly, primarily
due to a jump in consumption expenditure which was not matched by higher
revenues; between 1973/74 and 1975/76, public sector consumption jumped
by about 3 per cent of GDP, and there was a similar increase in the PSBR. The

PSBR jumped again in the 1982/83 recession period, reaching a peak ralio to

8 Public sector figures used in this paper are on a national accounts basis, and may

therefore differ slightly from those given in Commonwealth Budget papers.
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GDP of 7 per cent. The increase in this case was mainly associated with
revenue shortfalls and increased transfer payments. Nevile (1989) argues that
most of this was cyclical in nature, and presents estimates showing that the

cyclically adjusted fiscal position was largely unchanged during this period.

Figure 14: Public Saving and Borrowing

% to GDP
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However the subsequent period, from 1983/84 to the present, represents a
distinctive phase of fiscal policy in which reduced public sector deficits
became an important objective. Between 1983/84 and 1988/89, the estimated
public seclor position was moved in the direction of surplus by about 81/2 per
cent of GDP. On Nevile’s estimates, only about 2 percentage points of this
could be attributed to the economic cycle. In an accounting sense, the 81/2 per
cent change can be split between expenditure reductions (5172 percentage

points) and revenue increases (3 percentage points).

On the expenditure side, two further points are worth noting. First, when
disaggregated by level of government the largest reductions in expenditure on
goods and services were made at State and Local level. Measured on a
national accounts basis, State and Local government expenditure on goods
and services fell by 3 per cent of GDP between 1983/84 and 1988/89. By

contrast, Commonwealth spending reductions were concentrated largely in
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transfer payments to individuals and to the States. The second point to note
is the relative decline in public sector investment expenditure, which has
born the brunt of expenditure restraint at an aggregate level. This has not yet
become a major issue in economic debate, but the reduction is substantial,
and presumably if sustained will have a cumulatively negative effect on the
public sector capital stock. Recent empirical work by Aschauer (1989a, 1989b)
and Barro (1989) has suggested that levels of public sector investment may
have an important effect on medium to long term productivity growth

through the provision of infrastructure which cannot be privately provided.

2.5 Saving, Investment and the Current Account

Saving and investment are linked together by the well known identity which
states that the current account deficit is equal to the excess of gross national
investment over national saving. It will be useful at this point to tie together

information on the component parts of this identity.

Figure 15: National Investment

% to GDP
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To begin, Figure 15 shows Australia’s gross investment levels during the past
three decades, divided into public and private components for comparison

with Figure 13 on saving. On the saving side, the relatively stable behaviour
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of the private sector component has already been noted. Total saving levels
have however fallen quite substantially in the second half of the period
shown, due to a virtual collapse in the public sector contribution. From a
level around 25 per cent of GDP prior to the mid 1970s, national saving levels
have fallen to an average of less than 20 per cent, although a partial recovery
is evident in the most recent years. National investment (Figure 15) has been
more stable than saving. Most of the cyclical variation in investment is
driven by the private sector component, but perhaps more significant has
been the longer-term trend for public sector investment to fall relative to
GDP, while private investment was rising. The two trends have roughly
offset one another, with only a slight fall in aggregate investment evident
over the period as a whole. Almost without exception in the three decades,
gross investment levels have been higher than saving, implying that the
current account was in deficit (Figure 16).

Figure 16: Current Account
% to GDP
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From year to year the current account deficits and saving-investment
imbalances do not exactly line up, due to fluctuations in the statistical
discrepancy (the significance of which will be discussed in Section 2.7). Over
time however the broad trends are fairly clear. Abstracting from cyclical
movements, total investment has been more or less steady as a ratio to GDP,

while saving levels fell away in the late 1970s and stayed low [or most of the
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subsequent decade. The fall-off in saving, by around 4 or 5 per cent of GDP,
roughly matches the increase in current account deficits in the 1980s,
although in the most recent years the deficit has risen relative to the
identified saving-investment imbalance, representing a trend increase in the
statistical discrepancy.

Further details on the sectoral balances are provided in Table 3, expressed on a
5-year average basis to emphasise the broad trends. On this basis it is clear
that the discrepancy has not been a factor in the longer-term widening of the
current account deficit; the trend contribution of changes in the discrepancy
was actually negative. The current account deterioration between the 1970-74
and the 1985-89 periods can be attributed in an accounting sense mainly to the
deterioration in the public sector’s net financing requirement. When viewed
on an annual basis, however (Table 4), this picture breaks down somewhat in
recent years. Between 1984/85 and 1988/89 the current account was almost
unchanged as a ratio to GDP, while the public sector’s financing requirement
fell by about 6 per cent of GDP. This reduction was absorbed partly by the
discrepancy (11/2 per cent) but mainly by an increase in the private sector’s

financing requirement (mainly through higher investment).

One of the lessons of this kind of exercise is that a study of the broad saving
and investment aggregates alone is unlikely to yield a satisfactory explanation
for short-term movements in the current account. Measurement errors, in
the form of the statistical discrepancy, may be relatively small when
compared with aggregale saving or investment, but they are large when
compared with the saving-investment gap. This would make it difficult to
sustain strong conclusions aboul the behaviour of the current account when

they are based on study of the saving and investment aggregates alone.
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Table 3: Saving and Investment (5 year averages, % to GDP)

1965-69 1970-74 1975-79 1980-84 1985-89
PUBLIC
Public saving 7.79 7.84 3.60 2.56 3.10
(unadjusted)
Inflation Gain 1.83 342 3.88 3.27 2.65
Public saving (inflation 9.61 11.26 7.48 5.82 5.75
adjusted)
Public investment (8.45) (7.64) (7.74) (7.18) (6.65)
Public financing -1.16 -3.62 0.26 1.36 0.90
requirement (inflation
adjusted)
PRIVATE
Private saving 16.84 18.07 18.68 17.35 17.15
(unadjusted)
Inflation Loss (1.83) (3.42) (3.88) (3.27) (2.65)
Private saving 15.02 14.65 14.80 14.06 14.50
(inflation adjusted)
Private investment (19.39) (18.45) (16.91) (17.56) (18.32)
Private financing 4.37 3.80 211 3.50 3.82
requirement (inflation
adjusted)
Statistical discrepancy -0.12 0.26 -0.35 -1.20 0.20
Current Account Deficit 3.09 0.44 2.02 3.65 4.92

Table 4: Saving and Investment (% to GDP) 1983/84 - 1988/89

1983-84 1984-85 1985-86 1986-87 1987-88 1988-89
PUBLIC
Public saving 0.53 1.05 1.38 2.36 4.52 6.21
(unadjusted)
Inflation Gain 2.41 2.73 297 2.93 2.44 2.15
Public saving (inflation 2.94 3.78 4.36 5.29 6.96 8.36
adjusted)
Public investment (7.37) (7.05) (7.50) (7.26) (5.91) (5.53)
Public financing 4.43 3.27 3.14 1.97 -1.05 -2.83
requirement (inflation
adjusted)
PRIVATE
Private saving 18.22 17.87 17 .46 16.98 16.69 16.76
(unadjusted)
Inflation Loss (2.41) (2.73) (2.97) (2.93) (2.44) (2.15)
Private saving 15.81 15.14 14.48 14.05 14.26 14.61
(inflation adjusted)
Private investment 16.39 17.27 17.92 16.63 18.37 2143
Private financing 0.58 2.13 3.44 2.58 4.11 6.82
requirement (inflation
adjusted)
Statistical discrepancy -1.31 -0.26 -0.54 0.07 0.57 1.16

Current Account Deficit 3.70 5.15 6.04 4.62 3.63 5.14



25

2.6 International Comparisons

International comparisons are often used as a benchmark in examining the
adequacy of national saving and investment levels. These comparisons are
best made on a gross basis because, as Hayashi (1986) has argued, methods of
calculating depreciation can vary markedly across countries and can result in
misleading inferences. The main points to emerge from the comparative
data (Tables 5 and 6) are that Australia’s saving rates have generally been close
to the OECD average, while investment levels have tended to be higher.
Japan is a consistent outlier in these comparisons, showing much higher rates
of both saving and investment than the OECD averages.

Excluding Japan, the private saving ratios of the countries shown have been
distributed in a fairly narrow band around 18-20 per cent of GDP in each of the
three decades for which averages are given. The situation in the 1980s was
much the same as in the previous decade, although Australia’s private saving
rate did show a small deterioration relative to the OECD average (ignoring
adjustment for inflation).”

When public sector saving is taken into account, some decline in OECD
saving rates becomes apparent through the period. Average national saving
rates fell from 23.5 per cent in the 1970s to an estimated 20.2 per cent in the
1980s, with a similar fall occurring in Australia. Figure 17 provides further
details and indicates the close correlation between Australian and OECD

national saving rates over the 30 year period.

We have not attempted to calculate inflation adjusted figures for these comparisons,
but any adjustment would tend to lower private saving rates and correspondingly raise
the savings of the public sector. For most countries the adjustment would be largest in
the 1970s when OECD inflation rates were highest.
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Table 5: Gross Saving Ratios

1960s

Private Total
17.7 19.6
28.7 35.0
21.1 27.3
n.a 263
132 18.7
19.7 21.0
18.1 21.8
16.8 248

1970s
Private Total
19.2 19.5
299 344
20.2 237
22.0 254
16.7 18.1
229 19.2
20.7 231
213 23.7

Table 6: Gross Investment Ratios

1970

1960

Private Total
16.1 18.8
30.7 35.1
22.7 26.6
n.a. 254

14.7 19.0
16.8 19.5
19.9 24.0
17.4 27.2

(1989).

1980s
Private Total
17.9 19.3
28.2 33.8
19.5 23.0
21.8 25.2
15.7 19.6
16.6 19.4
21.3 24.7
214 251

1980s
Private Total
18.7 16.3
26.8 311
20.0 21.8
18.8 19.6
184 17.5
21.7 15.6
22.5 20.3
17.4 19.9
Private Total
16.5 18.1
23.7 29.0
17.6 20.0
17.0 20.1
14.5 16.6
13.2 16.7
18.9 21.6
22.0 24.7

Figures for 1980s are averages to 1987.



27

Figure 17: Gross National Saving Rates
% to GDP
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Australia’s gross investment ratio has been consistently higher than the

OECD average, typically by 2 to 3 percentage points of GDP (Figure 18). In the
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1970s, investment ratios fell, in both Australia and for the OECD average,
Australia’s reduction of about 3 percentage points being slightly the larger.
Subsequently however Australia’s investment rates have recovered,
widening the gap between Australian and overseas rates to something like
the margin typical in the 1960s. The comparative data show that Australia’s
experience of a declining public sector contribution to aggregate investment
has not been an isolated case. This seems rather to be a fairly typical response
of governments under pressure for fiscal restraint, such as the United States
and the U.K. Like Australia, these countries have also exhibited some
tendency for private investment to expand, at least partially compensating for
the reduced public sector contribution. These observations would seem to
support the point made by McKibbin and Morling (1989), that the
composition of the public sector balance can have an important influence on
private sector behaviour.

2.7 Data Revisions and the Statistical Discrepancy

A regrettable feature of any study that relies on national accounts data is the
degree of inherent unreliability of that data. To the extent that this problem
can be quantified, it has two aspects: the existence of a large statistical
discrepancy between the income and expenditure based estimates, and the
potentially large revisions that can be made to published figures. It is
important to be aware of both problems because on occasion they can
influence the results of empirical work in identifiable ways (an example is
described by Hawkins, 1979), or can influence the perceived background for
policymaking (Hogan, 1979).

In a detailed statistical study of the discrepancy, McDonald and Monk (1975)
reported that it was not uncommon for changes in the discrepancy to be larger
than changes in GDP, this occurring in almost a third of the observations in
their sample. Recent papers by Gregory (1989) and McKibbin and Morling
(1989) on Australia’s macroeconomic performance have noted that the
interpretation of the discrepancy can have an important bearing on
conclusions; this is especially so in the past four or five years, when the net
movement in the discrepancy was more than 3 per cent of GDP. McKibbin

and Morling argued for treating the discrepancy as unrecorded consumption,
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on the ground that the discrepancy and consumption were negatively
correlated. Gregory was less specific but suggested the most plausible
allocation would be somewhere within the private sector’s net saving-
investment imbalance, mainly because the public and external sector flows
were likely to be more accurately measured. The importance of the
discrepancy for the interpretation of consumption and saving data can be
gauged from Figures 19 and 20. This paper takes the view that there is
insufficient evidence as yet to justify any particular allocation of the
discrepancy, but even on the extreme assumption that the discrepancy is
entirely unrecorded consumption, the stability in broad terms of
consumption and saving ratios does not seem to be overturned. It is
important to keep in mind however that the smaller the aggregate being
studied, the larger is the potential relative importance of the discrepancy for

its interpretation.

On the subject of data revisions, some commentators have focused on
implications for the reported levels of GDP, F. Gruen (1979) for example

noting that initial estimates tend to have a downward bias. For present

Figure 19: Statistical Discrepancy
% to GDP
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Figure 20: Gross Private Saving
(Inflation adjusted)
% to GDP
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purposes the main issue is whether or not revisions have a systematic effect
on relativities between major variables, particularly consumption, income
and investment. Some evidence on this is provided by Rossiter and Brown
(1989), who confirm a positive correlation between revisions to consumption
and income, thus implying that consumption and saving ratios would be less
influenced by data revisions than their component parts. To gain an idea of
the vulnerability to revision of the variables focussed on in this paper, we
conducted two simple exercises. The first was to take basic data on saving and
ivestment ratios as available to researchers ten years ago, and compare them
with the most recently revised estimates for that period. Results are shown
in Figures 21 and 22. Secondly, we compared “first published” with “latest

published” data for the same ratios over our full sample period (Figures 23
and 24).

The results of the first exercise show that the gross saving ratios held up
reasonably well, the ultimate revisions being quite small and not
substantially altering the general picture. However the household saving
ratio was subject to a quite major downward revision which removed

roughly half of the rise originally reported in the early 1970s. The revision
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was due to a change in the method of estimating depreciation implemented
in 1986, which had a substantial impact on all “net of depreciation” figures, of
which the household saving ratio is one example. While this revision could
obviously not have been predicted, it illustrates the point that depreciation
figures can be somewhat arbitrary, and that published aggregates containing a
depreciation component should not be accepted uncritically. Results for the
second exercise are fairly encouraging; leaving aside the depreciation
problem affecting net household saving, the comparisons indicate that
revisions have had almost no impact on the basic trends in gross saving, and

have had only small effects on the timing of movements in this ratio.

Figure 21: Revisions of the Household Saving Ratio
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Figure 22: Revisions to Gross Private Saving

% to GDP
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Figure 23: Household Saving Ratio
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Figure 24: Private Gross Saving
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2.8 Summary

The main points raised in this essentially descriptive section were as follows:

(1)

(1)

The widely quoted household saving ratio has declined steadily from
its peak in the mid 1970s, and now stands at a level somewhat below
its historical average. There are grounds however for thinking this
statistic misleading and a broader measure, gross private saving, has
been much more stable. Inflation adjustment increases the apparent

stability. The largest deviation from average in this measure of saving
occurred in 1982/83.

Private investment has shown evidence of a slight upward trend over
the period studied. This has compensated for a trend decline in
investment by the public sector which appears to have become more
pronounced in the most recent years.
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(ili)  National saving (the sum of saving by the private and public sectors)
fell substantially in the 1970s and remained low in the 1980s, due to a
major fall in the public sector component. There has been some

recovery in this component in the past two or three years.

(iv) In broad terms, this decline in saving relative to investment has
corresponded to a rise in the current account deficit. This
correspondence is less clear in individual years however because
movements in the statistical discrepancy can be quite large relative to
the current account (as for example has been the case in the most
recent 5 year period).

(v)  Australia’s gross saving rates have been close to the OECD average
over a long period, and declines in national saving over the past
decade and a half have paralleled those in other OECD countries. At
the same time, Australia’s gross investment rates have generally
exceeded the OECD average, and on the most recent observations the
gap has been widening,.

3. Influences on Private Saving

3.1 Consumption Smoothing

The idea that households use savings to smooth their consumption patterns
over time forms an important unifying principle in the literature on saving
behaviour. [Friedman’s early formulation of this idea took the pragmatic
approach of assuming that households consume a proportion of their
permanent incomes, while avoiding placing tight theoretical restrictions on
the way permanent and current incomes are related. This relationship was to
be determined empirically, which was typically done by assuming permanent
income, and hence consumption, are related to current income according to
some distributed lag. It was then thought that additional variables such as
interest rates or demographic variables could be included and the estimated
parameters could be used for forecasting and policy analysis. In reviewing the

performance of such models in Australia, Williams (1979) concluded that
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their record was poor. For forecasting purposes, they were often
outperformed by simple extrapolations, and they generally underpredicted
levels of household saving in the 1970s.

While poor empirical performance may have been one reason for a change of
approach, a more powerful one was probably the influential critique made by
Lucas (1976), who questioned the possibility that a structural consumption
function existed at all. Interpreting permanent income to encompass
expected future income levels, Lucas argued that the relationship between
permanent and current income would change as the underlying process
generating incomes changed. Thus although there is a structural relationship
between consumption and permanent income, standard consumption
functions are incorrect to posit a stable relationship between permanent and
observed incomes. Lucas made these criticisms from the standpoint of the
rational expectations paradigm, but a strict rational expectations assumption
is not necessary to the argument: it merely asserts that the effect of a rise in
current income on consumption is not mechanical because the response
made by households will depend on the way households use information

about the extent to which that rise is permanent or temporary.

The effect of the Lucas critique on the study of consumption behaviour was
reinforced by the work of Hall (1978), which appeared to offer satisfactory
empirical results while also avoiding the basic problem raised by Lucas. Hall’s
paper, and numerous subsequent studies built on the same approach, aimed
to tie the idea of consumption smoothing into an explicit microeconomic
framework that has directly testable implications, without having to construct
proxies for permanent income. Put in fairly general terms, the approach
models consumption as the outcome of a lifetime optimisation problem, in
which a representative consumer maximises the expected value of some
lifetime utility function subject to a lifetime budget constraint requiring the
discounted value of consumption to be no greater than the discounted value
of income from all sources. An implication of those assumptions is that the
timing of consumption expenditures is independent of the timing of income
receipts, and the testing of this implication has been central in the empirical
literature.
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To summarise the main principles of this type of model, Figures 25 to 27
provide a simple two-period representation. The indifference curves
represent preferences for current as against future consumption, while the
slope of the budget line in each case is given by the real interest rate. The
points illustrated are as follows:

(1) A temporary increase in current income causes a rise in consumption
which is spread between current and future periods (Figure 25).
Similarly, an expected increase in future income will affect consumption

in both periods.

(i) A rise in the interest rate, holding initial wealth constant!0, has an
ambiguous effect on current consumption because the income and

substitution effects are working in opposite directions (Figure 26).

(iii) A rise in the interest rate holding the non-interest income profile
constant has an unambiguous negative effect on current consumption,
provided the consumption and income profiles are sufficiently similar
in the initial equilibrium (Figure 27). In terms of the diagram, point E
represents the time profile of non-interest income receipts, and this
point must lie on all budget constraints obtained by varying the interest
rate, since it is always feasible to consume income as it accrues. If the
initial optimum was also at point E, the interest rate change would
represent an income-compensated change in relative prices, so that only

the substitution effect would operate.!l

The potential ambiguity of the interest rate effect causes a certain amount of
confusion, but in fact a strong case can be made that the substitution effect
predominates, making the theoretical effect of a rise in interest rates
unambiguously negative. The reason for this is that in aggregate, the private
sector receives a very small proportion of its total income in the form of net

interest payments. Thus if one follows the approach of modelling aggregate

1o [nitial wealth is defined as the maximum feasible level of current consumption

(achieved by cutting future consumption to zero). Initial wealth will be invariant to
the interest rate if there is no non-interest income in the second period.

This point is made by Blanchard and Fischer, 1989.
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consumption as being determined by a representative consumer, then in
terms of the diagrams, that consumer would be in a position much more like
Figure 27 than Figure 26. Developing this argument in a multi-period
framework, Summers (1981) concluded that for realistic paths of labour
income, the income effect of a change in interest rates is very likely to be
negligible.

The paradigm of intertemporal optimisation is quite flexible and, with

various modifications and extensions, describes a wide range of

Figure 25
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Figure 26

Figure 27
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phenomena.!2 In this sense it is not so much a predictive theory as a
modelling strategy. Adherents to the approach argue that it provides a
disciplined framework for incorporating whatever additional factors are
thought to be important, such as bequest motives, borrowing constraints, or
tax distortions; in each case the approach requires that such features be
incorporated through modifications to either the utility function or to the set
of budget constraints, as opposed to what is seen as the more ad hoc procedure
of directly modifying a consumption function. On the other hand, Carroll
and Summers (1989) have argued that the representative consumer paradigm
is itself ad hoc because of the simplifying assumptions needed to give it
observable content, and because there is too much diversity between
households to justify representing the aggregate as a single agent.!3 Citing
data from the U.S. Consumer Expenditure Survey, they show that most
saving is done by a relatively small group of high wealth households which is
not large enough to also account for the majority of consumption
expenditure; in other words, the bulk of the saving and consuming are being
done by different groups. Household Expenditure Survey data in Australia
support a similar conclusion.

Empirical implementations of the intertemporal optimising model are
typically based on variants of the following equation:

logcys1 - loget = o+ org + upyq 1)

where c¢ represents consumption at t
r¢ is the after tax real interest rate
u;41 is a forecast error representing revisions to expectations about

permanent income.

Technically this equation can be derived as a first order condition of the

consumer’s optimisation problem.!4 The intuitive interpretation is that the

12 See for example King (1985).
13

14

Deaton (1986) provides a detailed analysis of such issucs.

A set of sufficient conditions for this linearisation to be exact is that utility is time
additively separable and iso-clastic, and forecast errors are log normally distributed.
A derivation of the equation under these conditions is provided by Hansen and Singleton
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expected allocation of consumption between the current and future period
depends only on the interest rate; when the real interest rate is high, current
consumption is reduced relative to consumption in the future, so that
expected consumption growth is increased. A testable implication of the
theory is that current and lagged variables other than the interest rate do not
help to predict future consumption growth, these variables being notionally
incorporated in the current estimate of permanent income. This empirical
framework has the important advantage that it can be tested without

constructing estimates of permanent income itself.

The earliest study along these lines, by Hall (1978), assumed a constant real
interest rate and thus focussed mainly on the question of whether or not
current income variables entered the equation significantly. Hall’s results
broadly supported the view that current income effects were not significant,
although a current wealth effect could be detected. In a similar study of
Australian data, Johnson (1983) found significant effects from current income,
although it could still be claimed that consumption was close to a random
walk, as Hall had originally predicted. Some of these and other early results
were generally obtained by estimating the consumption equation in levels
rather than differences, and were thus subject to problems of possible non-
stationarity.

Subsequent studies based more closely on equation (1), and with well-defined
alternative hypotheses concerning the role of current income, have generally
been less favourable to the model. Two results have emerged fairly
consistently. The first has been a failure to obtain significant interest
clasticities; estimates by Hansen and Singleton (1983) Campbell and Mankiw
(1989), Carroll and Summers (1989) and Zeldes (1989) all showed the interest
elasticities to be small and insignificant.15 Hall (1989) concluded that the
elasticity of consumption with respect to the interest rate is probably zero,
although Mankiw (1985) did find significant elasticities when modelling the

(1983). The equation can also be considered as a linear approximation for a much wider
variety of cases.

Estimation of equation (1) for Australia over the period 1968(3) to 1989(4) yiclded the
result: o = .05, s.c.(o) = .08, where o is the elasticity of substitution. This is similar to
the results obtained in overseas studies.
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durable and non-durable consumption components separately. A second
finding that is now well supported in the empirical literature is that current
income has a significant, though less than one-for-one, effect on current
consumption, in contrast to the basic premise of the intertemporal optimising
model. Studies by Flavin (1981), Hayashi (1982) and Campbell and Mankiw
(1989) found significant current income effects, as did McKibbin and Richards
(1988) in an implementation of Hayashi’s approach using Australian data.

The results by Campbell and Mankiw were obtained by the fairly simple
approach of augmenting equation (1) to include expected income growth as
an additional explanatory variable. This was found to have a coefficient of
about 0.5, leading to the interpretation that roughly half of consumption
growth is related to income growth, while the remainder is determined
consistently with the optimising model. These are close to the proportions
estimated by McKibbin and Richards for Australia. Campbell and Mankiw
concluded that consumers accounting for half of total consumption face
borrowing constraints which lead them to use a rule of thumb matching
consumption to current income. This inference was disputed on theoretical
grounds by Zeldes (1989), who showed that the effect of borrowing constraints
m an optimising framework would be to reduce average levels of
consumption in all periods rather than to make consumption follow the path
of current income. On this basis, the Campbell and Mankiw results could not

be easily explained within an optimising framework.

The importance of consumption smoothing behaviour in Australia is
illustrated in Figures 28 and 29, showing the relationship between
consumption and income. In general there is a strong tendency for
consumption to follow income in the long run but to partially smooth out
the effects of short-run income fluctuations. The strongest example of this
occurred in the 1982/83 recession, when, as was noted in Section 2.1, the
private saving ratio fell to its lowest level in three decades. Consumption
levels did dip slightly relative to trend in this period, but the time path of

consumption remained considerably smoother than that of income.
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Figure 28: Private Income and Consumption Expenditure
(1984/85 Prices)
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Carroll and Summers (1989) point out that the long-run tendency for income

and consumption to grow in parallel is a feature common to a large number
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of countries. On the face of it, this behaviour is inconsistent with theories
that postulate long-run or lifetime consumption smoothing, and the authors
argue that the kind of test described above will fail to detect such long-run
inconsistencies because they focus exclusively on short-run dynamics. The
most obvious way of reconciling aggregate long-run behaviour with the
hypothesis of long-run consumption smoothing would be to assert that while
individual households smooth their lifetime consumption patterns, the
parallel growth of income and consumption is explained by the generational
replacement of households with successively higher levels of permanent
income. In an attempt to provide evidence on this point, Carroll and
Summers cite cross sectional data from the U.S. on consumption and income
patterns by age group. The discussion that follows makes use of roughly
equivalent data for Australia available from the 1984 Household Expenditure
Survey. The data are summarised in Figures 30 to 35.

Figure 30 shows the income and consumption levels of households
disaggregated by the age of the household head, with income and
consumption levels measured as a ratio to the population averages. Thus for
example households with head aged 35 to 44 earn 120 per cent of average
income, and consume at 121 per cent of the average consumption level. The
significant feature of the pattern shown is the close correlation between
relative income and relative consumption levels. Households with head
under 25 can expect an average growth in relative income of about 20 per cent
by the time of reaching the 35 to 44 age group, and yet such households do not
appear to dissave in anticipation of that income growth. While this might be
explained in terms of inability to borrow against future income, behaviour at
the other end of the age range cannot be accounted for in this way. After age
65, both relative income and relative consumption fall by about 50 per cent,
with no apparent tendency for this to be smoothed out by saving in the
preceding age groups.

The cross-sectional data are thus suggestive of behaviour in which
consumption broadly follows the lifetime income pattern. On its own, this
fact might conceivably be coincidental: the intertemporally optimal
consumption path might happen to coincide closely with the actual time path
of income. As evidence against this possibility, Figures 31 to 35 present the
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same information disaggregated into income quintile groups. Thus Figure 31
shows the incomes earned by the lowest quintile within each age group,
expressed as a ratio to the simple average across age groups; if we assume that
people remain in the same quintile group for their age-group as they age,
then we can interpret the graphs as showing how households income and
consumption evolve over time. What these Figures suggest is that
differences in the lifetime consumption patterns between groups correspond
almost exactly with the associated differences in income patterns. The
comparisons are not very exact of course, because households can obviously
move between quintile groups during the course of a lifetime. In some cases
however, allowing for this possibility exacerbates the inconsistency with
lifetime consumption smoothing. For example, a household with head
under 25 in the lowest income quintile within that age group, can expect
income to grow by 40 per cent, even if it is assured of being in the bottom
income quintile of every subsequent age group; the 40 per cent figure is
therefore a lower bound on potential income growth, and the suggestion
from the data is that this potential income growth is not reflected in current
consumption. To take an example at the other extreme, a household in the
highest quintile of the 35-44 age group can expect a massive income reduction
due not only to the normal life cycle factors, but also to the possibility of
moving to a lower quintile when the next age groups are reached. Yet such a
household appears on average to consume close to its current income. These
features of the data are similar to those reported for the U.S by Carroll and
Summers and appear inconsistent with the hypothesis of lifetime

consumption smoothing.

To sum up this discussion, the evidence from an examination of
consumption smoothing models seems to support two main conclusions.
First, there is little or no direct effect of the real interest rate on consumption
spending; both income and substitution effects are small or hard to detect.
Secondly, consumption smoothing behaviour appears important over
relatively short periods (up to two or three years) but probably not over longer
periods (decades or lifetimes). Whether this is due to borrowing constraints,
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Figure 30: Household Income and Consumption - Total
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Figure 32: Household Income and Consumption
Second Quintile

Index
140 «
P i,
Consumption
100 « -

Income
60
20 r T T
uz2s 25-34 35-44 45-64 65+
Figure 33: Household Income and Consumption
Third Quintile
Index
140
Income
—

100~ Consumption

60

20 ) ) § L4
uz2s 25-34 35-44 45-64 65+




47

Figure 34: Household Income and Consumption
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short-sightedness, or “rule of thumb” behaviour by consumers cannot be
determined from available evidence.16

1o Shefrin and Thaler (1988) propose an interesting “"two-self' model in which consumers

operate according to various rules of thumb. They argue that such a model can explain
many of the empirical anomalies. Other discussions of rule of thumb behaviour are
provided by Cochrane (1989) and D. Gruen (1988).
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3.2 Saving and Wealth

Data on non-human wealth compiled by Horn (1987)!7 and depicted in
Figure 36 suggest that the market value of private sector wealth in Australia
has risen substantially during the 1980s. From a low of 2.5 times GDP in 1982,
the wealth to GDP ratio grew to 3.5 times by 1988. This increase was due
almost entirely to valuation effects rather than to accumulation of assets
through saving; measured at replacement value, wealth was extremely stable

at about three times GDP throughout the decade.

This behaviour of wealth raises a number of interesting questions about how
consumers and savers respond to changing wealth levels, and how income
and saving should be measured in the presence of large capital gains on the
existing stock of assets. Eisner (1988) advocated the inclusion of capital gains
in the national accounts as a component of income, which would have the
effect of defining saving as the net increment to the market value of wealth.
This may be superficially attractive, but there are strong arguments against
such an approach. For one thing, capital gains differ from other forms of
income because in aggregate (in a closed system) they cannot be realised and
converted into consumption. Any attempt to do so would simply drive
down the values of the assets concerned. The more fundamental point is that
properly speaking, market valuations of wealth represent the discounted
value of expected future earnings; changes in the valuation of income-
earning assets should therefore be interpreted as revisions to expectations

about future incomes, and not as increments to current income itself.18

17
18

Subsequently updated by Horn to June 1988.

To adopt the latter approach would involve double counting; if expected income in some
future period was revised upward, the additional income would be counted both in the
period when the revision is made, and again when the extra income is earned.
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Figure 36: Net Private Sector Wealth
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With this interpretation in mind, wealth effects can be logically fitted into the
main empirical approaches to the consumption-income relationship which
have already been discussed. In the case of Friedman type permanent income
models, this involves augmenting the standard distributed lag equation with
a wealth term, interpreted as summarising information about future incomes
not contained in the lagged income terms. This is essentially the approach
taken by Simes and Horn (1986), who used the market value of wealth series
referred to above and obtained a wealth coefficient of 1.9 per cent in their

consumption equation.

The second empirical framework, based on the intertemporal optimising
model, does not require any theoretical modification to allow for wealth
effects at all. In principle, both human and non-human wealth are already
incorporated in the model through the lifetime budget constraint in the form
of expected net income flows; and the testing procedures favoured by
proponents of this approach do not require these expected incomes to be
measured. Despite this, it can be argued that the rapid growth of market-
valued wealth in the 1980s raises an empirical problem for both approaches.
On the one hand, the equation estimated by Simes and Horn, using data up to
1986, substantially overpredicts subsequent consumption growth.
Alternatively, if one adopts the rational expectations life cycle view, the
upward revisions to expected incomes implied by the wealth data should
have been matched by a substantial rise in the consumption ratio, which did

not in fact occur.

To calculate the increase in consumption predicted by the life cycle theory,
one needs to know the proportionate increase which occurred in total wealth
(both human and non-human) and hence in permanent income,
information which is obviously not known with any degree of accuracy. As a
rough guide, if total wealth was valued at 20 times income, then the rise in
value of non-human wealth from 1982 to 1988 would have contributed about
5 per cent to the wealth-income ratio which, given a unitary elasticity of
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consumption, would require a rise of about 5 per cent in the consumption
ratio, other things being equal.1?

Examining a similar puzzle with respect to Japanese behaviour, Hayashi
(1989) argued that the problem lay in the definition of wealth; in particular,
he showed that land value is not an argument in the solution to the
consumer optimising problem.20 The essence of his argument is that rent on
land is both an income and a consumption item, so that an increase in land
valuations leaves consumers with just sufficient additional imputed income
from land to purchase the same land services as before, at a higher price. In
other words, a rise in the real valuation of land represents an income-
compensated relative price shift, rather than an increase in real income, and
there is no aggregate income effect. Of course, for individual land owners an
income effect does exist, but this works by redistributing wealth from renters
to owners, rather than creating net wealth in the aggregate.

Hayashi’s point seems theoretically sound, and it has considerable practical
relevance because land revaluations have made a major contribution to
apparent changes in wealth. From Figure 37 it is easy to see that Australia’s
private sector wealth excluding dwellings has grown much more moderately
than the total; land valuation accounted for about half the rise in total wealth
which occurred during the 1980s. Hayashi’s theory thus makes the relative
stability of the consumption ratio in the 1980s much easier to explain.

3.3 Relationship Between Public and Private Saving

Models of consumption smoothing have the property that temporary shocks
to disposable income are largely absorbed by changes in saving. One
consequence of this property is that exogenous changes to tax rates will tend
to affect public and private saving in opposite directions; thus a temporary
tax cut reduces government saving, but would be largely saved by the private
sector beneficiaries of the cut. As a loose short-run proposition, this would

19

Blanchard (1985) shows that for log utility functions the life cycle model reduces to a
simple rule which makes consumption proportionate to wealth. Approximate solutions
for the more general case are derived by Campbell and Mankiw (1989).

20

This argument strictly applies only to land used for housing.
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probably have wide acceptance, but proponents of the Ricardian equivalence
hypothesis?! have made the much stronger claim that an exact offset between
public and private saving can be expected. The basis of this claim is that
government budgets have to be balanced in the long run, so that given
spending commitments, governments have discretion to vary only the
timing and not the level of taxes collected. This means that tax policies can
influence the timing of disposable income receipts but not their discounted
present value; hence in a standard life-cycle model they would have no effect
on consumption, provided the budget is seen as being balanced within the
forecasting and planning horizon of tax-paying consumers.

In reviving this idea Barro (1974) anticipated what he saw as a major
theoretical objection, namely that repayment of government debt does not
necessarily take place within the lifetime of lenders. Barro offered the
counter-argument that taxpayers with operative bequest motives would
effectively have infinite planning horizons because they would take account
of the expected tax liabilities of their children in determining how much to
save for bequests. Not surprisingly this argument has been considered
implausible by many economists, and its underlying assumptions have been
hotly debated. Bernheim (1989) attacked the idea of making intergenerational
transfers central to the model on the ground that it led to absurd conclusions;
specifically, one could prove by a seemingly innocuous extension of Barro’s
assumptions that all government actions are neutral. Other authors have
similarly focused on the implausibility of Barro’s assumptions about

intergenerational transfers, but this issue seems something of a diversion.

= So described because Ricardo (1951) first canvassed the idea, though he did not think it
realistic. Referring to the choice between debt and tax financing of expenditures, he
wrote (p. 186)

"In point of economy, there is no real difference in either of the modes; [they]
are precisely of the same value; but the people who pay the taxes never so estimate
them, and therefore do not manage their private affairs accordingly. It would be
difficult to convince a man........ that a perpetual payment of £50 per annum was equally
burdensome with a single tax of £1000. He would have some vague notion that the £50
would be paid by posterity, and would not be paid by him; but if he leaves his fortune to
his son, and leaves it charged with this perpetual tax, where is the difference whether
he leaves him £20,000 with the tax, or £19,000 without it? This argument of charging
posterity with the interest of our debt, or of relieving them from a portion of such
interest, is often used by otherwise well informed people, but we confess we see no weight
in it."
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The main point is simply to determine whether planning horizons are long
enough that individuals would adjust their behaviour to take account of the
distant actions of governments. D. Gruen (1988) and Cochrane (1989) both
suggested that the information requirements for this to happen are most
unlikely to be met by actual consumers; moreover, the efficiency gains to be
had from using such information to fine tune the timing of consumption
expenditures are probably small. Carmichael (1982) discussed the conditions
under which Barro’s debt neutrality proposition would hold, and concluded
that the extent to which private saving offsets the behaviour of the
government could only be determined empirically.

Recent reviews of the empirical literature by Bernheim (1989) and by
Leiderman and Blejer (1988) have not uncovered any consensus on the
subject. Barro himself does not find this surprising because there is a serious
econometric identification problem involved. Both public and private saving
tends to move cyclically, rising in booms and falling in recessions, and in
order to determine the effect of public sector deficits on private saving, the
exogenous component of the public sector position must first be extracted.
Due to the difficulty in doing this, Barro (1989, p. 49) prefers to rely on results
which “....exploit situations that look more like natural experiments”.
Pursuing this line he cites some evidence from Israel, where large swings in
budget deficits have occurred, and a study by Carroll and Summers (1987) on
the U.S. and Canadian economies. Both experiences were interpreted as being
favourable to the Ricardian equivalence proposition.

Recent experience in Australia also comes close to being a natural experiment
for this purpose, but here the results do not seem favourable. Between
1985/86 and 1988/89, the public sector deficit was reduced by 5 per cent of GDP,
and public saving was dramatically increased from 1.1 to 6.6 per cent of GDI’.
The Ricardian approach would suggest the private sector reduce its saving
roughly one for one with the change in public sector saving, but clearly this
did not occur; private saving fell only 1.2 percentage points over the period.
Further evidence is provided by the longer term evolution of fiscal policy. As
was noted in Section 2, private saving ratios were quite stable throughout the
1960s, 1970s and 1980s despite the major swings in public saving after the mid

1970s.  Such behaviour suggests very little tendency for private saving (o
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offset changes in the position of the public sector. This has the important
policy implication that public saving can be used as an instrument to
influence saving at a national level.

One example should be mentioned of a case (similar to examples noted by
Kotlikoff (1984)) where something like Ricardian equivalence does seem
plausible. The 1987/88 Commonwealth Budget announced a tax measure
which imposed a 15 per cent tax on concessional superannuation
contributions, with an offsetting reduction in the tax on the accumulated
final benefit. This had the effect of raising about $1 billion annually in
additional revenue, which would count as an increment to public savings. It
can be plausibly argued that fund contributors would not adjust consumption
levels to reflect their reduced current after tax incomes, since both their final
benefits and current liquidity are unaffected by the change in timing of tax
liabilities. Thus private saving would adjust so as to offset exactly the fiscal
effect of the current tax increase.

3.4 Demographic Influences

Changes in population growth can be thought to influence saving and
investment behaviour in two main ways. First, an increase in population
creates a demand for additional capital stock to house and to employ the extra
population. Modelling the capital requirements of a growing population,
Blanchard (1983) concluded that an increase in population growth will tend to
contribute to higher current account deficits because the additional
population will generate more investment than saving. Secondly, changes in
population growth generally coincide with changes in age composition, and
(o the extent that saving patterns differ across age groups, this will influence
aggregate saving levels.

Detatls of Australia’s population and age structure, including ABS projections
out to the year 2031, are provided in Table 7.22

The ABS projections offer several scenarios. The one presented here is the high birth
rate, high immigration scenario, which resuilts in the most conservative estimates of
population ageing. (source: ABS (1988))
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Table 7: Population Growth and Age Composition

Age Composition (per cent) Growth Rate of
Total
Population
(average to year
shown)
0-14 15-64 65 and Over %

1960 30.2 61.3 8.5

1965 29.5 62.0 8.4 1.6

1970 28.8 62.8 8.4 2.0

1975 274 63.9 8.7 1.8

1980 253 65.1 9.6 1.2

1985 23.6 66.2 10.2 1.5

1989 223 66.6 11.0 1.7

1996 21.5 66.7 11.9 1.5

2011 19.1 67.9 13.1 1.2

2021 18.1 65.9 16.0 1.0

2031 17.6 63.6 18.9 0.8

Like a number of other countries, Australia currently has an aging population
structure, and this is expected to continue for several decades, primarily as a
result of continuation of the low birth rates of the 1970s and 1980s. According
to the most conservative ABS projections, the proportion of the population
over age 65 will rise from 11 per cent in 1989 to about 19 per cent by the year
2031. At the same time, the young dependency ratio (persons under 15) is
expected to fall, as to a lesser extent is the proportion accounted for by the
remaining group, the working age population. Under the normal
presumption that the over 65 population are heavy dissavers, these
projections would imply a declining level of private saving in the out-years
of the projection, preceded at some point by a build up in private savings in
preparation for that. On the basis of the projections it would seem not
unreasonable to expect the savings build up to have begun already, since the
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working age population ratio is already close to its projected peak. The fact
that this has not happened is consistent with the cross sectional data discussed
earlier, which indicated very little variation in saving rates across age groups.
The implication is that on average, households expect to reduce consumption
after retirement rather than to undergo significant dissaving; if such
behaviour is maintained, the changing age composition will not have a

major impact on aggregate private saving levels.23

Arguably one of the major reasons why saving rates vary so little in the years
around retirement is to be found in the system of retirement benefit
payments. A further discussion of this and related topics will be given in
Section 3.5, where it will be argued that the effective tax structure created by
these benefits provides a strong incentive for households to match
consumption more closely to income than would otherwise be the case. For
the moment it is important to note that this effectively shifts a large part of
the burden of providing for an aging population from the private to the
public sector, although of course policies to encourage private retirement
provisions may well prove effective in reversing this. Some idea of the
orders of magnitude involved can be gauged by considering the current
budgetary cost of pension benefits in relation to the size of the retirement-
aged population. Budget estimates for 1989/90 put the cost of age pensions at
$8.5 billion, or about 2.5 per cent of GDP. The projected 80 per cent increase in
the share of the pension-aged population during the next 40 years could
therefore be expected to increase this cost to almost 5 per cent of GDP,
assuming the relative value of pensions is maintained. Offsetting this to
some extent, there would be some possibility for reduction in the cost of child
benefits arising from the trend reduction in the young dependency ratio.

While these changes are not insignificant it is easy to overstate their
importance. Compositional changes in the population take place very slowly
and their effects may easily be overshadowed by other variables with more

immediate impacts. A common finding in overseas studies using

23 This conclusion was supported in a recent EPAC paper (1988) which made similar use of

the 1984 Household Expenditure Survey information.
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simulations of age-specific saving rates?4 is that they have tended to
overestimate the effect of demographic changes on aggregate saving when
simulated within history. This is not to deny that differences in demographic
characteristics may be important in explaining broad differences in saving
behaviour between countries. Dean et al. (1989) ranked a cross section of
countries by demographic factors thought to influence saving and found that
this ranking conformed closely with a ranking of countries by actual saving

rates.

A further demographic characteristic which might be thought to have
influenced saving behaviour is the tendency for average household sizes to
fall, possibly leading to increased expenditure on the housing stock.
According to Household Expenditure Survey data, the average number of
persons per household fell from 3.1 in 1974/5 to 2.8 in 1984, a fall of 10 per
cent. Although perhaps significant for other reasons, the effect on saving
through investment in housing seems likely to be quite small: a reasonable
upper limit would be to assume this effect has added 10 per cent to dwelling
expenditure, which would amount to only about half a per cent of GDP,
much smaller than the normal cyclical variation in dwelling investment.
Allowance should then be made for two offsetting factors: a likely tendency
for smaller households to have smaller incomes and require smaller
dwellings;, and possible reductions in other consumption expenditures when
faced with higher per capita housing costs.

Examples include Auerbach and Kotlikoff (1987, 1989), and Wiseman (1989). These and
other studies were reviewed by Heller (1989).
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3.5 Effects of the Tax and Benefit System

It was suggested in Section 3.1 that aggregate saving is not very sensitive to
changes in interest rates. This might be taken to imply that saving behaviour
would be insensitive to tax measures affecting after tax real rates of return, but
there are two reasons why such a conclusion does not necessarily follow.
First, taxation may have important effects on the allocation of saving without
affecting its level; even if there were no substitutability at all between current
and future consumption, it is likely there would still be substitution between
assets on the basis of differing after-tax rates of return. Secondly, theory
suggests that permanent or long-term changes in after tax interest rates have a
much larger effect on aggregate saving than do temporary changes.?5 It is the
latter which will tend to be picked up (if at all) in evidence from time series
data, whereas the relevant features of the tax system are likely to be in place
on a much more permanent basis. Effects of taxation on aggregate saving
could thus be large but hard to quantify. This Section discusses aspects of the
tax and benefit system which might have important effects on the allocation
and level of private saving. Other aspects of taxation relevant to investment
are discussed in Section 4.2.

In discussing possible distortions in the tax system it is necessary to begin with
a view as to what constitutes a neutral system. All taxes are theoretically
distortionary (apart from lump sum transfers) and there are two main
candidates as benchmarks for neutrality in a weaker sense: a comprehensive
income tax, under which real incomes from all assets are taxed at equal rates;
and an expenditure tax. In the policy debate there is a certain amount of
nalve advocacy of the second, on the presumption that it would boost saving
by penalising current consumption. This is not strictly correct, since an
expenditure tax would be taxing both current and future spending; rather, the
effect on saving would operate indirectly by allowing a reduction in marginal
tax rates on income from assets. A number of researchers (for example,
Summers (1984) and Hall and Rabushka (1985)) have suggested that an

expenditure tax would result in higher saving than would be the case under a

25

Barro (1984) provides an exposition of this result.
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comprehensive income tax system, but it seems unlikely that a fully
expenditure based system with zero income taxes would ever be
implemented. For the purposes of this paper it suffices to note that both
kinds of tax system require non-discrimination in the taxation of incomes
from different assets.

As set out in Table 1, the main vehicles for household saving in Australia are
dwellings, nominal interest bearing assets, and superannuation
contributions. The tax treatments of returns on these assets vary markedly.
Imputed returns on owner-occupied housing, including capital gains, are
untaxed. Nominal interest bearing assets on the other hand are extremely
heavily taxed in real terms, due to the inclusion of the inflation premium in
taxable income; examples with real effective tax rates in excess of 100 per cent
are not difficult to construct. (This issue is discussed in more detail by
Carmichael at this conference.) The case of superannuation fund earnings is
more complex. Prior to changes introduced in the 1983/84 Budget the
treatment of superannuation was extremely concessionary; employer
contributions were fully deductible, fund earnings were untaxed, and final
benefits would be taken as a lump sum taxed at 5 per cent. The 1983 changes
raised this tax rate to 30 per cent while maintaining a threshold under which
lump sums could be taxed at the more concessional rate of 15 per cent.
Changes announced in the 1988 May Statement essentially preserved these
features but brought forward the timing of tax payments by introducing a
15 per cent tax on employer contributions and fund earnings, with offsetting
reductions to the tax on final benefits.26 The net effect of these provisions is
that saving through superannuation is considerably less favourably treated
than before 1983, but is still favourable relative to the alternative of direct
holdings of the assets of superannuation funds by households. The
concession is higher for higher marginal rate taxpayers.

Looking at the data in Table 1 there can be little doubt that concessional
treatment of superannuation earnings has led to a shift in the allocation of

savings in that direction. What is more difficult to determine is whether or

26 Details are obtained from 1983/84 Commonwealth Budget Paper No. 1, and Treasury

Economic Statement, May 1988.
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not this has increased saving in aggregate. The answer to this depends on the
extent to which superannuation assets are substitutable for other stores of
saving. This question has recently been addressed by Stemp (1988), who cites
a number of overseas studies confirming that tax concessions for pension
schemes have added to aggregate saving, although by much less than the
gross increase in contributions. However, in Australia’s case there has been
no obvious tendency for private saving to increase over the past decade,
despite the fact that life and super contributions increased as a ratio to GDP by
over 4 percentage points. This being the case, and taking into account the cost
to public revenue of the superannuation tax concessions (recently estimated
by Treasury at about $3 billion), it is possible the net effect on national saving
may actually have been negative, although of course the counterfactual case is
not known.

A possible explanation for the lack of response of aggregate private saving to
the increase in superannuation contributions may lie in a consideration of
the income distribution of contributors. Based on data from the 1984
Household Expenditure Survey, contributions were provided
disproportionately by high income earners, the highest income quintile
providing 45 per cent of fund contributions, and the top two quintiles
together providing 75 per cent. The significance of this is that high income
earners may be less likely than others to be constrained by liquidity, and
therefore better able to treat superannuation as a substitute for other assets.2’
On this reasoning the spread of superannuation to lower income earners may
well contribute to an increase in aggregate saving in the future. It may be
noted in passing that there are no obvious allocational inefficiencies
associated with any general tendency for saving through superannuation to
increase. As has been noted by EPAC (1988), superannuation funds are an
intermediate vehicle for saving flows and should not add to distortions in the
final allocation of saving except to the extent that they face different tax
incentives to those applying to investors generally. In this respect the case of
superannuation differs from that of housing, where favourable tax treatment
implies a direct distortion in the final allocation of saving. The incentive to

over-invest in housing may however be mitigated by a low elasticity of

27 King and Dicks-Mireaux (1982) provide empirical support for this proposition.
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demand for housing, an issue discussed further by Britten-Jones and
McKibbin (1989).

A related, and potentially very important, consideration is the role of publicly
funded pension benefits in affecting the incentive to save for retirement. As
was noted in Section 3.1, it is a striking feature of the cross sectional data on
consumption and incomes by age group that spending in the years around
retirement so closely follows the pattern of income. Freebairn, Porter and
Walsh (1989), among others, have argued that the incentive to save for
retirement in Australia is significantly reduced by the age pension system,
citing the high proportion of the pension aged population receiving benefits
and the high effective marginal tax rates applying in the range of incomes in
which pension benefits are shaded out. A recent statement by the Minister
for Social Security (1989) put the number of people receiving age pension
benefits at 1.7 million, about 75 per cent of the pension aged population.
Further details of the importance of pension benefits in the total incomes of

this group are provided in Table 8 below.

Table 8: Households with Head Aged 65 and Over: Selected
Characteristics by Income Quintile Group, 1984

1 2 3 4 5 Total

Average Weekly Household 87.92 124.62 164.72 21997 551.72 22948
Income ($)

Proportion of income from 95.60 82.40 87.30 62.20 1440 475
government benefits (%)

Av. no. of persons per 1.004 1.33 1.84 1.99 243 1.72
household

Proportion of households in
group which own house 68.10 77.20 78.60 81.00 82.90 77.50
outright (%)

Source: Household Expenditure Survey, 1984. (ABS 6530.0)

These Figures suggest that a substantial majority (at least 80 per cent) of

households have income and spending patterns in the years around
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retirement which enable them to qualify for benefits, to the extent of forming
a majority of their post-retirement income. Stemp (1988) notes the possible
adverse consequences of this for labour force participation, particularly when
combined with the possibilities for taking concessionally taxed lump sum
superannuation benefits as a means of financing earlier retirement. Figure 38
confirms that there has been a dramatic decline in labour force participation
for age groups around the retiring age, though this has stabilised and been
partially reversed since the mid 1980s. Broadly speaking, the decline in
participation by these groups seems to have coincided with a progressive

liberalisation of access to age pensions, and increases in their real value.28

Figure 38: Participation Rates by Age
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The queslion arises as o what is the likely effect of these incentives on
aggregate saving levels. A definitive answer obviously cannot be given, but
the answer may not be as clearly negative as it would at firsl seem. Incentives
to rely on income-tested government pensions would certainly be expected to

reduce saving in the years prior to retirement, but they would also largely

28 These changes are reviewed by F. Gruen (1985) who notes that the process of

liberalisation began to be reversed after 1978/79 with various steps to tighten
cligibility criteria.
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eliminate the dissaving phase that would otherwise be expected to follow
retirement. The net effect on private saving will be negative only to the
extent that average household wealth remaining at end of life is expected to
be reduced; and although certain theoretical arguments are available to
support such an effect, it hardly seems likely to be large. On the other hand,
there is a potentially large effect on government sector balances arising from
the provision of pension benefits. Presumably this would have to be offset at
some stage (possibly contemporaneously) by taxation, making the pension
scheme implicitly self-financing. Such a solution in the longer term would
mean higher marginal tax rates, and even if there were no direct effect on
aggregate saving rates would probably, as Stemp suggested, have adverse

consequences for labour force participation.

4. Saving and Investment

The discussion in Section 3 considered a variety of aspects of the partial
equilibrium relationship between saving and income. Equilibrium for the
economy as a whole requires that aggregate saving be equal to aggregate
investment, either continuously (in a closed economy), or in some long-run
sense (in an economy with access to international capital markets). An
understanding of the determinants of saving thus requires an understanding
of the way saving and investment interact. This Section discusses issues
relevant to this interaction but does not aim for a comprehensive treatment,
because of the considerable overlap with the Tease (1990) paper on the
Balance of Payments. Section 4.1 reviews evidence on the determinants of
business investment behaviour, and Section 4.2 discusses explanations for the

observed relationship between investment and saving.

4.1 Demand for Investment Goods

In principle, characterisations of the investment demand function can be
classified into two groups: those which attempt to model investment as a
process of adjustment toward some optimally determined capital stock, and

those which model the investment flows directly in terms of their presumed
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short-run determinants. In practice the distinction between these two
approaches has not been particularly clear cut. Stock oriented approaches,
generally based on neoclassical foundations, have proved inadequate in
explaining investment behaviour without building in adjustment lags and
various other ad hoc features which bring them much closer to approaches
based on direct flow modelling. Nonetheless, a consideration of the long-run
predictions of neoclassical investment theory will provide a useful starting

point for an examination of the Australian data.

The simplest neoclassical models of demand for the factors of production are
completely analogous to demand systems in consumer theory. In the absence
of adjustment costs, optimising firms can choose their factor demands
independently in each period, and combinations of labour and capital are
chosen so as to minimise production costs for any given level of output. The
main prediction of such a model is that the degree of capital intensity is an
increasing function of the rental price of labour relative to that of capital. For
practical purposes, this should be regarded as a long run prediction, since

adjustment lags will clearly be of considerable importance.

To compare the qualitative predictions of theory with experience, Figures 39
to 41 show a measure of capital intensity, the capital/output ratio at constant
prices, and measures of real factor costs: the cost of labour is measured by the
real wage relative to trend productivity, and variation in the cost of capital is
represented by movements in the real interest rate2? ( a depreciation rate
would have to be added to obtain an estimate of the real level of capital costs).
Commenting on the trends in these variables, Carmichael and Dews (1987)
noted that changes in capital intensity appeared broadly consistent with the
qualitative predictions of the model, with capital intensity tending to rise
cspecially after upward shocks to real wages. It is noteworthy however that
capital accumulation seems to have been quite unresponsive to the major
changes in real interest rates which took place during the period. In
particular the shift from real interest rates close to zero in the 1960s, to the
high real interest rates of the 1980s, represents a massive proportionate

change in the cost of capital. This may suggest a low elasticity of substitution

29 After-tax real rates are discussed by Carmichael (1990).
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between factors, but there are other pieces of evidence which conflict with this
conclusion. Carmichael and Dews find empirical support for an aggregate
Cobb-Douglas production function, implying unitary elasticity of factor
substitution, when testing against the more general alternative of a CES
function. Russell and Tease (1988) provide evidence for a sizeable real wage
effect on aggregate employment, although their equation does not incorporate
direct measures of the cost of capital. A further piece of evidence (o consider
is the relative stability of the profit share of national income. This implies
that actual rates of profit earned have been much more stable than the rates of

return offered in debt and equity markets.

Times Figure 39: Private Net Capital Stock
GDP
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Figure 40: Real Wages Relative to Productivity
Index
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Figure 41: Real Interest Rates Quarterly
% p.a.
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Arguably, the real empirical problem here is to explain why returns in these

markets have been able to be out of line with returns in the real economy,
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rather than to explain why the real economy did not adjust to be consistent
with the rates of return offered in debt and equity markets.

In any case, given the relatively slow rates of adjustment of the capital stock
and the difficulty in lining up capital stock data with long-run equilibrium
conditions, it is fairly clear that explanations of investment need to focus
primarily on short-run factors. A popular starting point is the “q theory”,
which asserts that investment is positively related to the ratio of the market
price of capital to its replacement cost. This can be derived as an extension to
the simple neoclassical model with capital adjustment costs, and it follows
that the q theory gives the same long-run predictions while potentially
explaining temporary deviations in the capital stock from steady state values.
Estimates of the q ratio for Australia have been provided by Dews, and are
depicted along with data on business investment expenditures in Figure 42.
The lagged q ratio does go some way towards explaining the broad trends in
investment, particularly the decline during the 1970s. In this respect it is
consistent with the conceptually similar measure of the incentive to invest
calculated by EPAC (1986), defined as the ratio of expected profitability to the
cost of debt finance. Abstracting from the resources boom, the pick up in
investment in the second half of the 1980s also seems to match reasonably
well the behaviour of the g ratio, although the lag from the rise in q to the
recovery of investment was quite long.

Econometric implementation of the q theory by McKibbin and Siegloff (1987)
succeeded in demonstrating a significant role for q, but showed that the
q theory on its own does not provide a satisfactory explanation for
investment behaviour; explanatory power is considerably enhanced by
introducing the level of profits as an explanatory variable. The authors also
used an own lag on investment in their equation, thus indicating that the
capital stock adjustment costs incorporated in the q theory need to be
supplemented by a second order adjustment process on investment itself.
McKibbin and Siegloff reported extremely good within-sample fit for their
equation, and a significant role for the q variable, but the approach highlights
the difficulty of interpreting results once it is recognised that additional

factors outside the optimising framework need to be incorporated. For



68

Figure 42: Tobin's Q and Business Fixed Investment
Q % to GDP
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example, movements in g over time are quite closely correlated with
company profits, so a q theory may be difficult to distinguish empirically from
a “rule of thumb” theory in which firms invest out of retained earnings.
Also, the use of an output variable to proxy profitability gives their equation
some of the characteristics of the accelerator approach, for which support had

been found by Stegman (1982) and in earlier studies reviewed by Hawkins
(1979).

Relationships between business investment, profits, and output are
illustrated in Figures 43 and 44. These show fairly clearly the empirical
regularities identified in the econometric studies. In particular, both of the
major downward shocks to the profit share, in 1974/75 and 1982/83, werc
associated with falls in business investment of similar magnitude, and the
upward trend in profits through the middle and late 1980s was matched by
rising investment. This of course says nothing about how the profit share
itself is determined. Chapman's discussion (1990) puts strong emphasis on

the role of wages in influencing profits, and argues that wage setting
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institutions have had an important influence on factor shares, and hence on

investment.

The relationship between investment growth and output growth (Figure 45)
should obviously not be regarded as causal, unless it could be established that
one variable clearly leads the other. In fact the relationship seems mostly
simultaneous, although some tendency for investment to lag seems apparent
in the early 1980s. With investment expenditure having a much larger
coefficient of variation than GDP, the investment ratio tends to move

procyclically; that is, in the same direction as the private saving ratio.

4.2 How Are Saving and Investment Related?

The stylised facts concerning private saving and investment ratios, as
outlined in Section 2, were that inflation-adjusted private saving rates have
remained relatively stable, while private investment has shown a modest
upward trend relative to income. In the short term, both saving and

investment are correlated with the cycle in income, but investment has

Figure 43: Private Investment and Profit
% to GDP
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o Figure 44: Business Fixed Investment
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almost always exceeded saving, implying a current account deficit, and this
gap has increased somewhat in the 1980s over the levels typical of the 1960s
and 1970s. Given the long-run constraint that accumulated investment is
financed by accumulated savings (assuming unstable behaviour is ruled out),
this raises the question as to how saving and investment are related in the
short to medium term, and what sorts of factors could be appealed to in

explaining the tendency for saving to fall short of investment.

One approach to these questions, pioneered by Feldstein and Horioka (1980)
and applied to Australian data by Tease, focuses on short term correlations
between saving and investment ratios. Feldstein and Horioka argue that by
delinition, this correlation in a closed economy is equal to one, while in an
open economy the two variables could be expected to be independently
determined.  They therefore interpret the saving-investment correlation
coefficient as a measure of capital mobility, and find evidence in a number of
countries that capital mobility in this sense has been increasing. Other
studies, for example Dean et al. (1989), have confirmed this tendency, as has
Tease for the case of Australia. Nonetheless these studies generally find that

correlations between saving and investment remain quite high (usually
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around one half) even in the most recent sub-periods when there would
appear to be no impo:tant regulatory impediments to capital mobility. This
should not be considered surprising, for two reasons. First, the saving and
investment functions are likely to be influenced by shocks to variables which
influence both, most notably income. Secondly, it is possible that deficits
have a direct influence on private sector behaviour for a variety of reasons
such as credit rationing. If so, the supply of domestic saving will place some
degree of constraint on investment behaviour independently of constraints
on international capital mobility.

Results of the Feldstein-Horioka type may be useful in describing short-run
behaviour, but they are unlikely to take us very far in understanding any
persistent tendency for investment to exceed saving, which is fundamentally
a problem of intertemporal equilibrium. A useful framework for considering
this problem is the model of saving-investment equilibrium used recently by
Blanchard (1983) in a study of Brazilian current account deficits.30 The model

economy operates so as to maximise

Lt U(Cy /L)e 0t dt

with respect to the per capita consumption path, subject to the accumulation

equations
By = Cy + Li{(O + w(I;/Ky) + 6B - F(K, Ly)
K¢ =1 - 8Ky

where Cy = total consumption

L{ = population (assumed to grow exogenously)
By = stock of external liabilities

K = capital stock

Blanchard and Fischer (1989) discuss similar models, and show that results obtained
using the representative agent assumption such as described here can be replicated
under assumptions of atomistic competition.
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y = capital stock adjustment cost function
6 = world real interest rate

F = production function

I{ = investment

d = rate of depreciation

indicates a time rate of change.
The solution to this model implies the following steady state properties:

B'=nB
K'=nK
I/Y =(n + 8§)k*

where Y is output, k™ is the optimal capital-output ratio and n is the steady
state growth rate of the population. The first two of these conditions imply
that per capita levels of debt and physical capital are constant in the steady
state. The third condition shows the relationship between population growth
and aggregate investment: an increase in population growth increases the
investment-output ratio by a factor given by the optimal ratio of capital to
output. A typical capital-output ratio of about 2 would imply that each 1 per
cent increase in the population growth rate increases the investment-output
ratio by 2 percentage points.

The above framework has the advantage of being consistent both with
permanent income consumption models, and with a q theory of investment,
and 1t imposes long-run consistency between consumption and investment
plans. This means imposing the long-run constraint that accumulated
mvestment expenditures must be financed by the accumulation of savings,
and ensures that in the steady state the country's foreign liabilities are not
growing explosively. A limitation is that this is a one-good model, and
therefore abstracts from issues of resource allocation between industries.
Essentially the current account deficit or surplus depends only on the
relativity between current and permanent incomes, which in turn depends
on the level of capital accumulation relative to the steady state. Blanchard
shows that for plausible parameterisations and starting values, the model can
replicate the broad features of a variety of country experiences.
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In the context of such a model, a medium-term tendency toward current
account deficits could be given two kinds of explanation. The first is based on
under-capitalisation. Broadly speaking, a country whose capital stock is low
relative to population will have a high marginal capital productivity and will
tend to be a capital importer. Some part of the anticipated gain from higher
capitalisation will then be incorporated in permanent income and hence in
current consumption, and this will imply a current account deficit; the deficit
would be eliminated over time as the optimal capital stock is approached.
Undercapitalisation in this sense will occur when a country has a higher than
average rate of population growth, or in developing countries which start
from an extremely low capital base. As an example of the latter, Hayashi
(1989) has argued that the high rates of saving and investment in Japan in the
post-war period can be attributed to an initial under-capitalisation relative to
the United States economy. A higher than average rate of population growth
will also induce higher investment levels in order to maintain the per capita
capital stock. There is no corresponding mechanism linking population
growth (via immigration) and saving. Population growth therefore tends to

widen the saving-investment gap.

A second type of explanation for a persistent saving-investment gap is based
on distortions to microeconomic incentives, due in particular to the tax
structure. Here the argument is essentially the same as before, but instead of
the deficit representing a natural transition to the optimal capital stock, it is
assumed that the tax system encourages a bringing forward of consumption

or investment spending relative to the optimum.

Both of these potential explanations have a certain amount of appeal in
Australia’s case. The under-capitalisation hypothesis is plausible because of
Australia’s high population growth relative to that of comparable developed
countries, and because there has been a steady increase during the past
30 years in the proportion of the population of working age (see Table 8).
Between 1960 and 1989 the working age population rose from 61 to 66 per cent
of the total (close to its projected peak), almost certainly implying an increase
in the demand for capital relative to the population as a whole. This effect

would have been reinforced by a trend increase in the labour force
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participation rate. Consistent with these observations, Carmichael and Dews
(1987) note that the rate of investment per person in Australia has generally
exceeded the OECD average. Parmenter and Peter (1990) provide support for
the operation of an under-capitalisation effect arising in the specific case of a

population increase due to immigration.

Although these considerations give plausibility to the under-capitalisation
hypothesis as an explanation for external deficits, the hypothesis is inherently
difficult to substantiate because it refers to under-capitalisation relative to
some normal level of capital intensity in comparable countries, and
presumably the norm is changing as technology changes. Comparisons
between countries are in any case difficult to make because of differences in
the mix of industries, which presumably have differing capital requirements.
F. Gruen (1986) however argues that the post-war decline in Australia’s
international ranking in terms of per capita income, is prima facie evidence

of a relative decline in capital intensity.

Tax distortions also seem a plausible contributing factor to the saving-
investment gap. In addition to those aspects of the tax and benefit system
relevant to private saving, discussed in Section 3.5, it has been argued by a
number of researchers that there are important distortions on the investment
side. Studies by Macfarlane (1989) and by EPAC (1989) have considered the
implications of the interaction between inflation and taxation, as did an
earlier study by Carmichael and Stebbing (1983). The main point raised by
Macfarlane concerned the tax deductibility of nominal interest costs which,
for a given real interest rate, tends to increase the incentive to invest and
reduce the incentive to save as inflation rises. The EPAC study focused on
the question of whether or not this feature of the tax system would lead
companies to prefer debt over equity finance, and concluded that following
the introduction of dividend imputation, the tax system has been roughly
neutral in its impact on the financing decision; this however has no direct
bearing on the aggregate investment decision or on the size of corporate and
household deficits, and does not negate the point that nominal interest
deductibility reduces effective interest rates when inflation is high. A related
distortion arises from the asymmetric tax treatment of nominal interest and

capital gains, the latter being taxed only in real terms. This treatment would
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imply an increasing incentive to invest in nominally appreciating assets
(including physical capital) as inflation rises, although obviously not to the
same extent as would have been the case when capital gains were largely tax
free. The quarantining provisions on negative gearing, operating between
July 1985 and July 1987, represented a partial attempt to offset this distortion

as it related to investment in buildings.

In assessing the net effect of these and other tax distortions, it is important to
recognise that distortions are present to some degree in all economies. If all
countries operated a tax system which penalised saving and subsidised
investment, the theoretical net effect would be to drive up the pre-tax real
rate of interest to the point consistent with saving-investment equilibrium,
with no net effect on capital flows. The critical question is therefore whether
or not the domestic and external tax systems interact in such a way as to
provide a net incentive for the Australian private sector to import capital.
This question cannot be fully answered without a detailed international
comparison of tax systems. However, in at least one case, namely the tax
treatment of nominal interest, the direction of the net effect seems to be
unambiguously toward capital importing. The reason for this is that the size
of the penalty on savers, and the subsidy to investors, depends in each
country on the local inflation rate; thus the net effect is in the direction of
encouraging capital flows from low inflation to high inflation economies.3!
The size of this implicit subsidy on external borrowing would be equal to the
inflation differential times the relevant tax rate, which would amount in
Australia’s case to a subsidy of about 2 percentage points on the interest rate.
Whether this is large enough to have a noticeable influence on behaviour is

another question.

In summary, both population growth and tax distortions potentially offer
plausible explanations for the medium-term tendency for investment to
exceed saving in Australia. At this stage, evidence as to their relative
contributions is not available, and this should be considered an important
topic for further study, since the policy implications of the two hypotheses are

very different. A further point to note is that neither explanation provides an

31

[nflation induced tax distortions are discussed further by Carmichacl (1990).
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obvious reason why deficits should have increased in the 1980s. In particular
the biases arising from the tax system have probably been reduced during the
decade. In this regard it would be necessary to appeal to some further factor
such as financial deregulation, which may have enabled the private sector to
take greater advantage of existing incentives to finance investment out of
borrowings.

5. Conclusions

It is widely believed that during the 1980s Australia has developed a serious
problem of under-saving. This belief appears to be based on movements in
the conventionally quoted household saving ratio, which has been in steady
decline since the mid 1970s. This paper has argued that the impression given
by the household saving ratio is misleading, for three reasons. First, the
distinction between the household and corporate sectors is to some extent
artificial, and much of the decline in household saving has been offset by
increased saving in the corporate sector. Secondly, household saving is
usually quoted in net of depreciation terms, but the depreciation estimates are
unreliable and highly sensitive to assumptions used in their construction.
Thirdly, the official statistics on saving do not take into account the effects of
inflation on the real value of nominal balances. Failure to allow for this
effect generally results in an overstatement of private saving and an
understatement of public saving, and this measurement bias has produced a
spurious peak in recorded private saving in the mid 1970s.

Broadening the focus to consider gross saving of the private sector as a whole,
and adjusting for the inflation transfer, it becomes apparent that private
saving rates have been quite stable throughout the past three decades. Thus
at least on the simplistic criterion of comparison with past standards,
Australia does not seem to have developed any problem of under-saving
during the 1980s. A slightly less comforting picture emerges however when
international comparisons are made; these show that although Australia's
private saving rates have generally been around the levels typical of other
OECD countries (with the exception of Japan), Australia has tended to fall

toward the lower end of that range. On this basis a weak case could be made
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for the under-saving hypothesis, but it would remain true that this is greatly

overstated by the decline in the household saving ratio.

In reviewing explanations for the behaviour of private saving and
consumption, a number of reasonably solid conclusions have emerged. The
short-term movements in the saving ratio appear to be qualitatively well
explained by simple principles of consumption smoothing, causing the
saving ratio to move inversely with income. However, both the time series
and cross sectional data suggest that consumption follows income much
more closely over longer periods than is predicted by standard versions of the
life-cycle theory. It is likely that the explanation for this must include a
combination of factors including rule of thumb behaviour by households,
borrowing constraints interacting with uncertain future income, and
disincentives to saving for retirement arising from the system of publicly
funded pensions. Other factors thought to be important, such as movements
in interest rates, and changes in the value of wealth, appear to have little or
no effect on short-run saving behaviour on the basis of the evidence

reviewed here.

Aggregate investment by the private sector has shown a certain amount of
cyclical variation in the 1980s but on average has been as strong as in previous
decades and has been consistently higher as a ratio to GDP than the OECD
average. The investment ratio has also been on an upward trend through the
decade. The most important determining factor in the short run appears to be
profitability, but as a long-run proposition at least part of the the strong
investment performance is probably due to Australia's relatively high
population growth. The extent to which population growth can explain the
persistent gap between investment and saving is an important unresolved

issue.

Distortions in the tax and benefit system form the main additional source of
explanation for Australia's persistent private sector deficits. Two main
features seem biased against saving; the tax treatment of nominal interest,
and the age pension benefit system. The latter provides a strong incentive to
match consumption to income in the years around the retiring age. The

tendency for participation rates in those age groups to decline suggests that
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this is being achieved at least partly by earning less, rather than by spending
more, a tendency which could well become a major issue as it interacts with
the projected ageing of the population structure during the next forty years.
The tax treatment of nominal interest represents a distortion on both the
saving and investment sides tending to increase the attractiveness of
investment, and to reduce the incentive to save when inflation is high. On
the investment side, this effect is reinforced by the asymmetric treatment of
interest costs and capital gains.

The net effect of these and other distortions on saving and investment is not
known, partly because it depends on complex interactions with similar
distortions in other countries. What is clear however is that there are
significant non-neutralities in Australia's tax system, and the paper has
argued that their likely net effect is in the direction of encouraging the net
importing of capital. One important reason for this is that the distortions
arise in part from interactions of the tax system with inflation, and will
therefore tend to be more serious in countries with relatively high inflation
rates.

A final issue of policy relevance which should be highlighted concerns the
public sector contribution to national saving and investment levels. A major
goal of fiscal policy in the second half of the 1980s has been to reduce public
sector deficits, a goal which has been dramatically achieved with the shift into
surplus by 1988/89. Without wishing to minimise the importance of this
achievement, it is often overlooked that fiscal balance has been restored at
much lower levels of public investment than were typical prior to the mid
1970s.  The cumulative effect of reduced public capital formation is a
neglected area of study in Australia. Presumably there is some degrec of
substitutability between public and private investment spending, and indeed
this may have been a contributing factor in the expansion of business
investment ratios through the 1980s. However, to the extent that these
expenditures are not close substitutes, the decline in the relative provision of
public sector capital may have a detrimental long-term effect on aggregate
productivity.
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A. National Accounts Data

Data are drawn mainly from the December Quarter 1989 National Accounts
(ABS Catalogue No. 5206). The quarterly original data was summed to give

annual data. Some series relating to the public sector are only available from
the Annual National Accounts (ABS Catalogue No. 5204.0) and where
necessary these accounts were used. The following diagram shows the

structure of the National Accounts from a saving viewpoint.

Diagram 1
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National Accounts Data

GDP National Gross Gross Household  Private Household Private Public Stati

Saving Public Private  Disposable Consumpt  Saving G GRE  Discrep.

Saving Saving Income ion

14308 3414 9814 9084 730 2364 1078 145
15209 3610 10448 9634 814 2608 1110 56
15585 3533 1182 2351 10836 9936 900 2509 1317 -123
16837 3933 1138 2795 11616 10658 958 2800 1331 -83
18703 4752 1364 3388 12866 11527 1339 3175 1480 -78
20579 5354 1713 3641 13901 12473 1428 3687 1725 56
21629 5211 1700 3511 14524 13268 1256 3957 1898 29
23846 5929 1686 4243 16107 14343 1764 4150 2014 -38
25495 5728 1914 3814 16770 15677 1093 4496 2178 -136
28725 7385 2341 5044 18855 17070 1785 5213 23214 -88
31822 8181 2739 5442 20601 18830 17714 5663 2546 17
35116 8869 2873 5996 23030 20830 2200 6397 2734 -173
39293 9999 3223 6776 25848 23158 2690 6963 3150 -32
44784 11811 3110 8701 29880 25987 3893 7726 3270 98
53587 14359 3901 10458 36038 3071+ 5327 9125 3805 852
64669 15881 3290 12591 43999 37420 6579 9671 5467 695
76397 17285 3428 13857 51062 44741 6321 12174 6247 -437
87283 195214 3293 16228 58286 51108 7178 14397 6578 -693
94850 19367 2484 16883 64139 56844 7295 15455 7129 -353
108020 23143 2179 20964 72682 64087 8595 18377 7575 -1181
122644 26961 4056 22905 80576 72371 8205 20366 8437 -1476
139814 30457 4865 25592 91591 82198 9393 25854 9355 -420
156651 31211 5736 25475 103502 93872 9633 30170 11316 -3015
170583 28977 3088 25889 114050 105524 8526 27985 13171 -2160
192654 36121 1013 35108 127656 116242 11414 30178 14189 -2523
214467 40572 2249 38323 138820 127473 11347 35957 15126 552
239361 45080 3299 41781 153699 142544 11155 41397 17946 -1296
262489 50766 6193 44573 166634 155804 10830 45050 19065 181
296808 62963 13413 49550 184891 173255 11636 54948 17535 1691

336485 77294 20903 56391 205860 192113 13747 68272 18597 3904
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GDP, private consumption, dwelling and equipment investment, non-
dwelling construction, public and private GFCE, and the statistical discrepancy
are from Table 5 of the National Accounts. Table 12 provides national saving
called Finance of Gross Accumulation and net lending to overseas. Tables 21
and 22 provide household disposable income and household saving. Public
saving is calculated from the annual national accounts National Income and
Expenditure 1988-89 (ABS Catalogue No. 5204.0). Public saving is the sum of
gross accumulation of General Government - Table 14, Public Trading
Enterprises - Table 34, and Public Financial Enterprises - Table 43.

Private saving is calculated residually as the difference between national and
public saving.

B. Inflation Adjustment of Private Sector Saving

The effect of inflation on the private sector's income is determined by the rate
of inflation and the net position of the private sector in financial assets. The
net position of the private sector can be calculated in two ways; firstly as a
residual from the net positions of the public and foreign sectors,and secondly
by directly examining private sector assets and liabilities. Measurement errors
apart, the two approaches are equivalent. Diagram B1 below shows a world
balance sheet split into three sectors: the Australian Public sector, the

Australian Private sector and the Rest of the World.
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Diagram B1
Assets Liabilities
Foreign Exchange Public Sector Cash
Reserves
Public Bonds (in Aust)
Public Bonds
(overseas)
A B
Cash Private Sector Private Bonds
(overseas)
Public Bonds (in Aust.)
Foreign Bonds
C D
Public Bonds Rest of the World | Foreign Exchange
(overseas) Reserves
Private Bonds Foreign Bonds
(overseas)
E F

Every liability is held as an asset by another sector so that total assets are equal
to total liabilities. Thus we have

A+C+E=B+D+F.

The net position of the private sector (C - D) can be calculated either directly
by summing the components of C and subtracting D, or residually, in which
case:
Net Position of Private Sector = C - D.
=(B-A)-E-B
= Net Public Sector Debt less
Net External Debt
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These methods are equivalent.. The calculation using the residual method is
shown below.

Table B1; Current Prices ($ millions)

Date Public Sector Net External Net Position of
Debt Debt the Private
Sector (Surplus)
1969/70 16293 2074 14219
1970/71 17419 2121 15298
1971/72 19850 1546 18304
1972/73 21407 738 20669
1973/74 20490 1183 19307
1974/75 23019 2166 20853
1975/76 26807 2399 24408
1976/77 30586 3888 26698
1977/78 35704 6155 29549
1978/79 40897 7930 32967
1979/80 51090 6863 44227
1980/81 56075 8499 47576
1981/82 62636 16375 46261
1982/83 75897 23383 52514
1983/84 92066 20892 62174
1984/85 104264 51208 53056
1985/86 117294 75045 42249
1986/87 133143 82448 50695
1987 /88 139436 90290 49146

1988/89 138198 108245 29953
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Public sector debt is defined as the sum of Commonwealth Government
Securities redeemable in Australia, Commonwealth Government Securities
redeemable overseas (RBA Bulletin Table 1.11), Semi and Local Government
Borrowings (RBA Bulletin Table 1.13) and holdings of notes and coin by the
public and bank deposits with the RBA. Occasional Paper No. 8A provided
data for earlier years not covered by the RBA Bulletin.

In order to adjust private sector income for inflation we need to split the net
position of the private sector into a position relative to the public sector and a
position relative to the foreign sector. The two components should be
adjusted separately becaue the effect of inflation on the value of nominal
assets depends on the curency of denomination. The calculation of private
claims on the public sector is shown in Table B2. Claims of the private sector
on the public sector are given by the sum of Notes and Coin. CGS redeemable
overseas (from RBA Bulletin table 1.11), CGS Redeemable in Australia , and
Semi and Local-Government Borrowings (from RBA Bulletin table 1.13 -

Total Borrowings Outstanding) less Public external debt.3?

32

We interpolate public and private external debt back to zero in 1961, This is of little
significance due to the low levels of external debt prior to the 1980s.
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Table B2: Current Prices ($ Millions)

Notes CGS CGS Local and  Public Private
and Redeemable Redeemable Semi- External Claims on

Coin Overseas in Australia Govt. Debt Public

Sector
1960/ 61 1748 1413 4629 2470 0 10260
1961/62 1797 1424 5187 2666 33 11041
1962/63 1847 1522 5754 2900 66 11957
1963/64 2121 1545 6167 3055 100 12788
1964/65 2125 1529 6070 3417 133 13008
1965/ 66 1947 1505 6495 3672 166 13453
1966/67 2106 1532 7008 3976 200 14422
1967/68 2190 1558 7255 4310 233 15080
1968/69 2398 1698 7536 4679 266 16045
1969/70 2697 1580 6998 5018 249 16044
1970/71 2828 1546 7621 5424 255 17164
1971/72 3125 , 1442 9373 5910 186 19664
1972/73 4091 1265 9597 6454 89 21318
1973/74 4421 1032 8143 6894 142 20348
1974/75 4107 1182 10116 7614 260 22759
1975/76 5104 1325 11779 8599 288 26519
1976/77 6364 1870 12213 10139 467 30119
1977/78 5861 3635 14393 11815 739 34965
1978/79 6417 5255 15345 13880 952 39945
1979/80 6469 5396 17997 21228 824 50266
1980/81 7176 4652 19970 24277 999 55076
1981/82 8148 5352 20006 29130 2609 60027
1982/83 8571 6919 25646 34761 3234 72663
1983/84 9557 7084 34430 40995 5169 86897
1984/85 10985 9792 37078 46409 15854 88410
1985/86 12236 13833 38281 52944 28098 89196
1986/87 13241 15064 43903 60935 30284 102859
1987 /88 14949 12691 45571 66225 33135 106301
1988/89 15474 9388 43336 70000 36884 101314

Table B3 shows how we adjust for the erosion of the value of private sector

claims on the government.
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Table B3: Current Prices ($ Millions)

Private Consumer Loss due Gross Adjusted
sector Price Index to Inflation Private Gross
Claims Saving Saving

1960/61 10260 19.5

1961/62 11041 19.5 0.0 2270 2270
1962/63 11957 19.8 169.9 2672 2502
1963/64 12788 20.2 241.6 3232 2990
1964 /65 13008 20.9 443.1 3459 3016
1965/66 13453 21.5 3734 3280 2907
1966/ 67 14422 222 438.0 3958 3520
1967 /68 15080 23.0 519.7 3605 3085
1968/69 16045 23.6 3934 4725 4332
1969/70 16044 24.7 7479 5196 4448
1970/71 17164 26.5 1169.2 5818 4649
1971/72 19664 28.1 1036.3 6576 5540
1972/73 21318 30.1 1399.6 8701 7301
1973/74 20348 34.4 3045.5 10458 7413
1974/75 22759 40.9 3844.8 12591 8746
1975/76 26519 47.2 3505.7 13857 10351
1976/77 30119 52.1 2753.0 16228 13475
1977/78 34965 56.4 2485.9 16883 14397
1978/79 39945 61.8 3347.8 20964 17616
1979/80 50266 68.5 4330.7 22905 18574
1980/81 55076 74.7 4549.7 25592 21042
1981/82 60027 82.1 5456.0 25475 20019
1982/83 72663 90.6 6214.7 25889 19674
1983 /84 86897 96.4 4651.7 35108 30456
1984/85 88410 102.9 5859.2 38323 32464
1985/86 89196 111.2 7131.2 41781 34650
1986/87 102859 120.8 7700.4 44573 36873
1987/88 106301 129.3 7237.6 49550 42312

1988/89 101314 138.1 72347 56391 49156
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The foreign sector also has claims on the private sector which are eroded by
inflation. Our method of adjusting for this assumes that interest payments to
the foreign sector have a real component equal to the domestic real interest
rate times the outstanding stock; the inflation component is defined as the
remainder. The adjustment to income of the foreign sector is therefore
defined by

(y*-y)=-fi+ (i-p)Mfd

where y is the national accounting measure of income
y* is adjusted income
fi is net nominal interest paid to the foreign sector
(i - p) is the real interest rate
fd is the stock of external debt.

This adjustment can then be further split into public and private sector
components of the external debt. Data on net external debts of the public and
private sectors are available only since 1980. The graphs below show the effect
of the external sector inflation adjustment on private saving and on the
current account

deficit.
Figure B1: Gross Private Saving (domestic and international
inflation adjustment)
% to GDP
20
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Figure B2: Current Account Deficit and Inflation Adjustment

% to GDP
8
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These calculations suggest that inflation adjustments affecting the external
sector are relatively small. Inflation adjusted saving figures used in the main

part of the paper are adjusted only for the transfer between the public and
private sectors.

C. DEPRECIATION

A simple accounting identity determines how the net capital stock is

calculated. This identity holds in real constant price terms:

NET CAPITAL STOCK (t) = NET CAPITAL STOCK (t-1) +
PRIVATE FIXED GROSS CAPITAL

EXPENDITURE - DEPRECIATION.
We perform our simulations by setting

DEPRECIATION (t) = d * NET CAPITAL STOCK (t-1).
We choose values for d of 0.03, 0.06, and 0.10. We can work with nominal

values by multiplying and dividing each term in the identity by its deflator.
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Table C1 compares simulations using a depreciation rate of 0.065 and the
official figures (ABS Catalogue No. 5221.0).

1960/61
1961/62
1962/63
1963 /64
1964 /65
1965/ 66
1966/67
1967/ 68
1968/69
1969/70
1970/71
1971/72
1972/73
1973/74
1974/75
1975/76
1976 /77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986 /87
1987/88

Private
GFCE

13688
12903
14330
15995
17984
18810
19171
20393
22752
23996
25597
26015
26882
28043
24078
25988
27507
27002
29705
30143
34461
36548
30836
31796
35952
37134
36315
41725

Table C1: 1984/85 Prices ($ Millions)

OFFICIAL 6.5% SIMULATION
CAPITAL CAPITAL CAPITAL CAPITAL
CONSUMPTION STOCK CONSUMPTION STOCK
6739 121372 121372
7091 127183 7282 126993
7445 134067 7620 133703
7860 142202 8022 141676
8351 151833 8501 151159
8886 161757 9070 160900
9436 171491 9654 170417
9998 181884 10225 180585
10614 194019 10835 192502
11293 206722 11550 204948
12028 220290 12297 218248
12778 233529 13095 231168
13529 246882 13870 244180
14323 260601 14651 257572
15029 269649 15454 266196
15659 279978 15972 276212
16317 291168 16573 287146
16953 301215 17229 296919
17642 313276 17815 308809
18404 325013 18529 320424
19241 340230 19225 335659
20225 356552 20140 352068
21108 366279 21124 361780
21852 376218 21707 371869
22726 389443 22312 385509
23672 402904 23131 399512
24559 414659 23971 411857
25499 430882 24711 428870
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Table C2 shows official figures and simulations using current prices. Our

simulations use the deflators implied by the official figures.

PGFCE

1960/61

1961/62 2510
1962/63 2800
1963/ 64 3175
1964/65 3688
1965/66 3957
1966/67 4150
1967 /68 4496
1968/ 69 5213
1969/70 5663
1970/71 6398
1971/72 6962
1972/73 7726
1973/74 9124
1974/75 9670
1975/76 12175
1976/77 14397
1977/78 15455
1978/79 18377
1979/80 20366
1980/81 25854
1981/82 30170
1982/83 27985
1983/84 30178
1984/85 35952
1985/86 41397
1986/87 44311
1987/88 53986

Table C2: Current Prices ($ Millions)

OFFICIAL 6.5% SIMULATION
CAPITAL CAPITAL CAPITAL CAPITAL
CONSUMPTION STOCK CONSUMPTION STOCK

22659 22659
1390 23923 1427 23887
1477 25547 1512 25478
1589 27769 1622 27666
1738 30520 1769 30385
1904 33436 1943 33259
2078 36448 2126 36220
2259 39909 2310 39624
2506 44160 2558 43815
2752 49244 2815 48821
3104 55859 3173 55341
3527 63720 3614 63076
3988 75355 4089 74530
4681 95048 4788 93943
6012 117106 6182 115606
7270 138066 7415 136209
8442 158022 8574 155839
9709 175836 9867 173328
11007 197559 11115 194742
12663 226664 12749 223464
14685 264021 14673 260474
16843 305702 16772 301857
19209 337308 19224 333165
20833 365471 20695 361246
22725 410313 22311 406168
26486 464946 25881 461032
30185 513620 29462 510149
33086 573105 32064 570429

Table C3 shows current price simulations using depreciation rates of 3.0 and

10.0 percent.
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Table C3: 1984/85 Prices ($ Millions)

3 % SIMULATION 10% SIMULATION
PGFCE CAPITAL CAPITAL CAPITAL CAPITAL
CONSUMPTION STOCK CONSUMPTION STOCK
1960/61 22659 22659
1961/62 2510 714 24572 2379 22974
1962/63 2800 777 26877 2423 23677
1963/64 3175 855 29840 2512 24961
1964 /65 3688 954 33410 2660 26739
1965/ 66 3957 1068 37214 2850 28635
1966/ 67 4150 1189 41190 3051 30573
1967/68 4496 1314 45723 3250 32882
1968/69 5213 1476 51185 3538 35876
1969/70 5663 1644 57679 3841 39510
1970/71 6398 1875 66046 4280 44342
1971/72 6962 2157 76036 4827 50041
1972/73 7726 2464 90710 5406 58585
1973/74 9124 2914 115368 6273 73233
1974/75 9670 3796 143708 8032 88937
1975/76 12175 4609 171099 9508 103704
1976/77 14397 5385 197583 10880 117647
1977/78 15455 6255 221910 12415 129652
1978/79 18377 7115 251267 13857 144787
1979/80 20366 8225 290560 15797 165129
1980/81 25854 9539 340353 18071 192109
1981/82 30170 10958 396099 20616 222365
1982/83 27985 12613 441078 23602 243352
1983 /84 30178 13699 482209 25193 261922
1984/85 35952 14891 545179 26961 293544
1985/86 41397 17369 622068 31173 332217
1986/87 44311 19876 692660 35384 365915
1987/88 53986 21768 776965 38331 409126

Differences between the real capital stock to GDP ratio and the ratio calculated
on current prices are due to relative changes in the GDP and Capital stock

deflators.
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D. CONSUMER DURABLES ADJUSTMENT

The consumer durables adjustment affects measures of both income and
consumption. Adjusted consumption attempts to measure the flow of
services actually consumed in a period rather than expenditure on consumer

durables which will provide service flows in the future. The adjustment is as
follows:

Adjusted consumption = Consumption expenditure -
Expenditure on consumer durables
+ Service flows from consumer
durables.

Income must also be altered to reflect the net flows from the stock of durables:

Adjusted income = Income + Service flows from consumer
durables - Depreciation of consumer
durables.

Subtracting adjusted consumption from adjusted income gives adjusted
saving:

Adjusted saving = saving + Expenditure on consumer
durables - Depreciation of consumer
durables.

The National Accounts provides data on expenditure on consumer durables
and the NIIF model data base contains estimates of the stock of motor vehicles
and the stock of household durables. We use the NIF estimates of
depreciation for consumer durables and motor vehicles of 25% and 28.6%
respectively. Table D below shows the data we use and the resultant

adjustments.
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Table D
$ Millions
Household  Motor Vehicle Stock of Stock of Motor Saving
Durable Expenditure Household Vehicles Adjustment
Expenditure Durables
1960/61 772 481 3886 1355 -106
1961/62 758 455 3822 1393 -141
1962/63 810 601 3806 1599 2
1963/ 64 878 680 3821 1737 106
1964/65 962 730 3940 2012 132
1965/66 973 660 4133 2096 0
1966/ 67 1021 680 4287 2214 -4
1967/68 1121 798 4518 2424 96
1968/69 1202 842 4898 2715 43
1969/70 1445 955 5289 2953 233
1970/71 1593 1025 5839 3322 208
1971/72 1800 1076 6469 3719 195
1972/73 2085 1210 7322 4073 300
1973/74 2717 1435 8984 4709 559
1974/75 3454 1706 11678 5841 570
1975/76 4230 1827 13991 7169 509
1976/77 4695 2233 16284 8118 535
1977/78 4799 2308 17883 8850 105
1978/79 5033 2617 19236 9343 169
1979/80 5495 2914 21768 10155 63
1980/81 6418 3059 24102 10996 307
1981/82 7314 3464 27284 12359 422
1982/83 7948 3828 30415 13920 191
1983/84 8816 4190 32605 14838 611
1984 /85 9609 4721 34879 16728 826
1985/86 10716 4810 39789 18936 163
1986/87 11417 4135 44843 20865 -1626

1987/88 12867 4350 48571 21556 -1091
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