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1. IS AUSTRALIA A “NEW EcoNoMY”?!
A. Introduction

1.  The question of whether Australia is a “new economy”” has been drawing increasing
attention over the recent past. First, Australia has recorded an impressive growth
performance over the 1990s, outstripping even that of the US (Table 1.1). The post-1995
acceleration of labor productivity growth in the US was the trigger for the burgeoning of the
“new economy” literature. In Australia, most studies to date have focused on the role of the
wide ranging structural reforms since 1985 in bringing about the acceleration in
productivity”. More recently, however, the quest for the fundamental factors underlying
Australian productivity growth has focused attention on the growth—enhancing effects of the
adoption of information processing and cormmunication technologies.*

Table L1. Output, Laber: Productivity and Total Factor Productivity Growth, Selected Countries
(Average annual percent change)
GDP Per Capita 1/ Lzbor Productivity 2/ Total Facior Prodactivity 3/
1980-90 199058 1995-98 1680-50 1900-08 19495-98 1980-90  1090-08 199508
Ausiralia 16 24 27 12 20 23 0.8 2.1 2.1
Us 20 22 27 1.1 1.7 19 08 1.1 11
Canada . 13 12 20 10 1.1 11 03 0.7 07
New Zealand 12 08 14 1.6 04 L} 06 1.1 -
Japan 33 16 1.1 28 13 1.1 16. Q.7 131
Finland 22 13 27 24 29 18 22 31 35
Sweden i5 09 i.7 1.6 24 24 09 1.7 17
Norway 24 29 3l 21 25 z1 0.7 19 15
Ireland Jo 565 63 35 32 32 34 35 32
UK 2 18 22 19 18 19 - 12 13
Germany 19 09 12 16 1.9 19 1.1 10 1.1
France 16 12 13 19 14 11 16 t9 1)
Spain 23 22 24 2.4 1.7 14 15 151 04
Source: OBCD (Scarpeita, Bagsanini, Pilal and Schreyer, Working Paper n.248, 2000).
1/ Trend GDP per capita, toial economy.
2/ Trend GDP per employes, total economy.
3¢ Trend TFP, business sector, estimated as Solow residuzl with time varying factor shares.

! Prepared by Roberto Cardarelli, (x38059) who is available to answer questions.

2 This term is used here in its narrow sense, that is, to indicate the fundamental changes in
economic activities which have been associated with the diffusion of information processing
and communication technologies (ICT). '

5 Productivity Commission (1999), Salgado (1999), Bean (2000).
4 Parham (1999).



2. Another impetus for the interest in determining Australia’s new economy credentials
is the weakness of the Australian dollar over most of 2000, which led many commentators to
wonder whether the international investment community was penalizing Australia for being
an “old economy,” in particular for the lack of a large ICT—producing sector.

3. The objective of this paper is to analyze the contribution of ICT capital to the
Australian productivity performance within a formal, growth accounting framework. This is
done by using official data released by the Australian Bureau of Statistics, which adds rigor
to the analysis, but requires caution when comparing the results with those of other countries
due to measurement differences, and with cross—country studies that are based on consistent
but somewhat arbitrary definitions of ICT outputs, inputs and prices.’

4, This paper concludes that the rapid process of ICT capital accumulation in Australia
has started to pay off in terms of output and labor productivity growth. The ICT capital
contribution to growth has increased dramatically in the last decade, and ICT capital now
accounts for about two-thirds of the total growth contribution from capital deepening.

5. While most of the labor productivity acceleration of the late 1990s has been due to an
increase in the rate of growth of total factor productivity (TFP),® an important result from the
perspective of establishing Australia’s “new economy” credentials is the existence of a
positive relationship between ICT capital accamulation and TFP growth across Australian
industries. While this is not definitive proof that Australia is benefiting from the positive
network externalities associated with the usage of new technologies, the existence of such a
relationship, at a minimum, leaves open the possibility that the recent TFP upsurge may mark
the start of a new phase of growth for Australia.

6. The rest of the paper is organized as follows. The next section presents the formal
growth accounting framework that has been generally used to identify the main channels
through which ICT affect aggregate productivity. Within this section, special emphasis is
given to the measurement of capital services and the contribution to growth of ICT capital.
Section C presents the results of some studies that have analyzed the impact of ICT on
productivity and output growth in the US. Section D replicates the growth accounting
exercise for a group of Australian industries, since determining the impact of ICT on
productivity requires examining what is happening at an industry level. Section F concludes.

5 Schreyer (1999), Goldman Sachs (2000), Daveri (2000).

S All studies reported in footnote 3 are unanimous in their interpretation of the acceleration in
TFP growth as the product of the structural reforms implemented since the mid-1980s.
Parham (1999) shows that this acceleration, far from being cyclical, corresponds to a
structural break in the Australian growth path; as a result, in 1998 labor productivity was

15 percent higher than it would have been had the economy remained on its historical growth
trajectory.



B. A Growth Accounting Framework For the New Economy

7. In order to evaluate the contribution of new technologies to output and labor
productivity growth, the following, well established, growth accounting equation can be
used:

[1] AlnY, =e,AlnK, + B,AlnL, +AlnA4,

Based on a constant retums to scale production function (o+f=1) and perfect competition in
the goods and labor markets, output (y,) growth can be accounted for by increasing use of
capital, (k) and labor (L, inputs, each weighted by their share of total income (« and B), and
by a residual (4), commonly named total factor productivity (TFP), which captures any

growth in output that is not associated with input usage, that is, any disembodied technical
change.

8. A first set of refinements to this equation can be made by distinguishing between ICT
and non-ICT capital stocks, replacing labor input with a quality—adjusted index (g), and
expressing ail variables in per capita terms (lower—case variables indicate rates of growth of
each variable less the rate of growth of unadjusted labor), resulting in the following equation:

[2] Alny, =g, Alnk,, +a,Alnk +B,Alng, +AlnA,

9. A further refinement of the basic equation can be made by splitting the TFP growth
into three components. First, a spillover effect related to the nsage of ICT capital (0) is
introduced in order to single ont “super—normal” returns, that is, the returns associated with
this type of capital which are not paid to anyone and thus are part of TFP. Second, following
Domar (1961), TFP growth can be disaggregated between growth in the ICT-producing
sector and in the rest of the economy, using the two sectors’ shares of total gross output as
weights:

(3] Alny, =a,Alnk,, +a,Alnk, + ,Alng, +[o; 0k, + iy AnAy, +(1- 7, )AINA]

10.  This equation allows us to distinguish three channels through which ICT affects

output and labor productivity growth: 1) via its role as a capital input; 2) via the TFP increase

in the ICT—producing sector; and 3) via the TFP increase associated with the spillover effects
‘related to the usage of the new teclmologes

7 The accumulation of ICT capital may be affecting growth also by inducing an improvement
in labor quality, a channel that is not explicitly identified in [3]. De Long and Summers
(1991) stress that employees learn new skills and more efficient production methods after the
installation of new equipment. As at least part of the quality change in labor is caused by the
{continued)



11.  Much of the discussion in the new economy literature has focused on the distinction
between the usage of ICT (affecting labor productivity though the first and third channel) and
its production (working via the second channel). In some sense, it can be argued that the
more important measure of the new economy is the third channel, which is associated with
externalities that cause an economy—wide increase in TFP. In this case, the adoption of ICT
would be equivalent to an upward shift of the production function and lead to higher, long—
term output and productivity growth rates. On the other hand, the ICT contribution to growth
through the other two channels could be interpreted as a one—time transition to higher levels
of productivity that occurs when new types of capital goods become available and start
replacing old vintage of capital, and labor. In this case, a high contribution of new
technologies to growth could indicate that such capital has reached a sufficiently large
proportion of the total capital stock to be quantitatively significant.

C. The U.S. Benchmark

12.  Before turning to the evidence for Australia, productivity estimates for the US are
presented as they serve

as an ymportant “Tahle 12 Contribution io Growdh, United States and Selected Countries
benchmark for other tn pecommy
countries (Table 12).°
: Unitexd Glates
The recel.lt, sustained Chinec-Sichel _ Jorgemson Strok___Gomdon Selerted Connlrics, 1996-59 1/
acceleration of labor 199699 noe. W 199588 Aol X Acd ¥ US  Jwem | UK Bewld
and tOta:l f-am.()r Labor productivity 286 10 i0 a8 . 17 19 13 14
pIOdIJCIJ.VIty in the US Capital deepening 1 oS L1 as 03 13 17 a3 07
- IT: Hardw: o6 04 [+5] aa - 0% 09 a7 03
has been interpreted IT: Saftwace. W 03 o @ w u
1 i IT: Commaication a1 ol al o1 - 04 3] a1 0o
gju&tc dlifmnﬂy]? y Other capital ) o1 0D od 0o o4 as 117 -1 03
erent researchers, Labor iy e o1 o o1 . .
largely because of the TFP 1z o 1 s 03 14 w2 o7
different methodologies | &1, .., B 84 a5 a9  as 03 07 s
adopted in estimating
s : 1/ Sellcted couspry estimates are hased o Gokimas-Sacts, October 2000,
99“3‘1"“ [3]. Oliner and 21 Acenl. i the diftocvoce i abor producivity grosts beweea 1996-1999 30d 1991-1995 for Olier and Sl
Sichel (2000), and to a  [berween 19951998 20d 199096 for Torgenaon and Sirckx aad berween 1995-1999 and 19721995 for Gordon.

lesser extent Jorgenson
and Stiroh (2000), lean toward the view that ICT has played a significant role in generating a

ICT capital accumulation, the framework described by equation [3] tends to underestimate
the real contribution of ICT to growth.

# An important caveat is that methodological differences in the level of statistical °
sophistication limit the scope for reliable international comparison of productivity data.
However, this is a less serious concem for Australia, because the ABS has closely followed
methodologies and conventions similar to those in the US for measuring ICT capital stocks
and prices.



fundamental change in U.S. economy’s growth. On the other hand, Gordon (2000) and
Bosworth and Triplett (2000) represent the more agnostic view that the ICT “revolution” has
not had the same impact of the general-purpose technologies introduced in the past century,
such as railways and electricity.

13.  More specifically, despite some difference in methodology,g Oliner and Sichel and
Jorgenson and Stiroh obtain similar estimates, and attribute around a quarter percentage point
of the acceleration in labor productivity since 1995 to the ICT production process (TFP
growth in the ICT sector) and a half percentage point to capital deepening, all of which is due
to the accumulation of ICT capital. Toi%ether, ICT contributes for around three quarters of the
recent labor productivity acceleration.

14,  In contrast to the other two studies, Gordon focuses on identifying the cyclical
component of the U.S. labor productivity surge and finds that about half of the U.S. labor
productivity acceleration after 1995 has been a cyclical phenomenon. Disaggregating the
trend labor productivity acceleration, he finds that half is accounted for by the TFP increase
in computer production and the other half by ICT capital deepening. Hence, in sharp contrast
with the first two studies, Gordon sees no TFP growth outside the ICT sector, and takes this
as proof that ICT cannot be considered a significant, pervasive technological breakthrough.

D. The New Economy Contribution to Growth in Australia
The First Channel: ICT Capital Deepening

15.  This section estimates the growth accounting equation [3] for Australia using officiat
Australian Bureau of Statistics (ABS) data on output, inputs and prices, and analyzes the role
played by ICT in the Australian labor productivity growth, starting with the contribution of
ICT capital deepening.

16.  Akey step in assessing the new economy credentials of Australia is to obtain a
measure of disembodied TFP, corresponding to an upward shift of the technological frontier.
To do this, it is crucial to express both capital and labor in quality adjusted terms, to take into
account the fact that technology and other factors tend to improve the quality of the factors of
production over time. In particular, this means that the ICT capital stock in [3] must capture
changes in the quality of capital associated with investments in ICT capital goods.

% Jorgenson and Stiroh use a broader concept of output, including consumer durables and
imputed service flows from owner—occupied houses.

19 Both studies identify the key source of ICT contribution to growth with the high efficiency
gains experienced in the ICT sector (especially semiconductors), which has been reflected in
a sharp decline in computer prices. This in turn has led to massive computer investments, as

both firms and household sought to cut costs by substituting toward relatively cheaper inputs.
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17. A first step to capturing capital quality changes associated with investments in ICT
capital is to recognize that calculating price changes by comparing identical products over
time (as normally done) would completely miss the quality (that is, output) improvement
associated with the rapid succession of progressively more powerful speed, memory, disk
capacity and many other features of computers and ICT hardware. Thus, price indexes of
such products should be calculated by taking into account the change in the products’
characteristics, through a so called “hedonic”™ function. Doing this amounts to redistributing

the growth of nominal investments in ICT from prices to volumes and, therefore, to embody

technological changes in capital stock.

18.  The U.S. has used hedonic price indexes for computer equipment since 1985 and only
a few countries have followed this methodology to deflate their investments data. In
Australia, the ABS has adopted hedonic prices compiled by the U.S. Bureau of Economic

Analysis (BEA) to deflate investments
in Computers and Peripherals, while
nominal investments in software are

Table L3, Investment in ICT, Australia
(In percent)

deflated by an index that is assumed to

1986-1990  1990.1995  1995-2000

decline by 6 percent per year (an

estimate also used by Statistics Canada inwx ol ae of chumge (olarme) a8 20 o

and constructed by observing the trend  [varivere 455 12 25

of software prices for popular PC Sofrwece _ 356 203 24

SOftwaIc) - mﬁ“ﬂ ot ctange (prics) a3 12 0.1
Hardwers -134 -103 206

19.  Table L3 shows that ICT Softwere 58 > 37

investments in Australia have grown at  [Source: Sialf estimaes based 0 ABS dasa.

double digit rates since the middle

of 1980s. In particular, growth in investment

in hardware (computers and peripherals) has ChartL1. X in Computer Hadware and Software as &

been very high, reflecting the marked _m:ff:'m e

reduction in hardware prices. The much
higher growth of investments in ICT capital
compared to other types of capital has
caused a significant increase of the of ICT
share of non-building investments. In 2000,
investment in hardware and software
accounted for over 20 percent of total non
building investment (Chart 1.1), compared to
about 6 percent in 1986. However, a note of

B BN e BE BW BH DR B MM B s T R e AD

caution is warranted about the sustainability of this process, particularly since, in the second
half of the 1990s, investment in hardware has not accelerated significantly, despite a sharp

increase in the rate of decline of prices.




“11 -

20.  TItis interesting to examine how Australia stacks up against other advanced economies
in ICT capita! accumulation. To overcome the problems associated with cross—country
comparabﬂlty of data, some authors (Schreyer, 2000, and Daven, 2000) have used U.S.
hedonic prices to deflate other countries IT nominal investments.'! The result of this exercise
is reported in Table L4. The figures for Australia are broadly similar to the ones reported in
Table L1 as far as investment in hardware is concerned (this should not be surprising since,
as noted above, ABS has adopted U.S. hedonic prices). On the other hand, the growth of
investment in software is considerably lower, reflecting the much smaller rate of decline of
software prices in the U.S.

compared to the 6 percent "Tahlo L4, Investment in ICT, Otter Canntries
assumed by the ABS. (in percem)
21- K . g theS e Aumtralla  USA UE Cmmda  Japan  Finland
differences in mjnd, the Aversge rates of change (votume), 19921997 s ” 03
. Hands 2, 7, N,
evidence that emerges from the  [scwae e B4 2s s ot e
. two tables is that the pace of Average rates of chings (pricca), 19921997
investment in ICT during Satvme prraer- S vl 1
the 1990s has been higher in IT frvestrrenns of wtal finad
Ausl !-a |] i]l aﬂy (g)thel' hmﬁnm 1971V 165 19.2 %62 171 162 15
industrialized country. Having  [Smes Do Go Kom e o e e s s 211
started from a lower share of indonties umociations srovmd the weeid. IC ( Dita Cotparation)ia a rescarch and. oonentting
ml . d . al compary on ICT incdustriea,
total non-—resi enti » . s comsoicaion et
investment, the higher pace of

ICT accumulation has allowed Australia to (at least partly) catch up with most of these
countries.

22.  The next step in construcung a quahty—ad]usted capital stock is to express the capital
stock in “efficiency” units." This is done by recognizing that older capital goods provide
fewer productive services than new ones, as their efficiency declines with age following the
release of new, more efficient, models or simply because of “wear and tear.” For each capital
asset a measure of its productive capacity can be obtained through the perpetual inventory
equation:

1 tn more detail, the authors construct “hedonic” price indexes for ICT investments in
several countries under the assumption that the rate of change of ICT prices with respect to
other capital goods is the same in each country as in the US. The same methodology is
followed by the Goldman Sachs study whose estimates are presented in Table 1.2,

12 The methodology described here was first proposed by Jorgenson and Griliches (1967) and
is now adopted by several national statistical agencies, such as the US BLS and the ABS. In
particular, the ABS has started releasing data on productive capital stocks in 1998 and
revised these estimates in 1999. The data on capital stocks used in this paper are still defined
as experimental.
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where I; is the (real) investment in capital asset j at time ¢ and ¢; is the parameter that
captures the rate at which efficiency of the investment in asset j made in zi is written down
over time. Ky is defined as the “productive” capital stock since it measures the income—
generating capacity of the assets. As such it differs from the net capital stock, which is more
a “wealth” indicator as it reflects the current market value of the asset (Oliner and
Sichel, 2000). The difference between the two measures of capital is espec:a]ly relevant for
ICT capital assets, as their productive efficiency decline much less with age' but their
economic depreciation (value losses) is high.

23.  The concept of capital input that is appropriate for equation [3] is the flow of
productive services that each asset provides during a period of time. The basic assumption
here is that the flow of capital scmces is proportional to the asset’s productive capital value,
and thus declines with age as well.' Given the heterogeneity of capital goods, each with a
different age—efficiency profile, total capital services must be obtained as the weighted
average of individual flows. As in equilibrium “rental prices” {the prices that would be
charged to rent a unit of capital) are equal to marginal productivities of the capital goods, the
contribution of every assets to total capital services is weighted by an estimate of its rental
price.

24.  Weighting capital services by rental prices has an immediate consequence for the ICT
contribution to output and labor productivity growth.”* In equilibrium, rental prices for ICT
capital tend to be much higher than for other assets, as computers depreciate rapidly and have
large negative capital losses (thus, ICT capital must have a greater marginal productivity if it
is to be held at all). This implies that investments in ICT goods receive a larger weight in the
estimate of capital services than in the estimate of the net capital stock. The related, positive
guality change in the stock of capital implies a stronger contribution of capital deepening to
growth, at the expense of TFP.

25. At the same time, the combination of higher marginal productivity and falling prices
implies that ICT capital has a very high g—ratio, inducing firms to substitute towards this type
of capital. Using rental prices allows this substimtion process to be captured in the estimate

13 ABS follows the BLS in adopting an hyperbolic age-efficiency function, according to
which the efficiency of ICT assets declines by small amounts at first and rapidly at the end.

14 This assumption amounts to ignoring the fact that utilization of capital services may vary

depending on the stage of the business cycle. In this paper, the business cycle’s contribution
to the total factor productivity estimates is neutralized by applying a Hodrick-Prescott filter

to both output and inputs in equation {3].

5 Annex L1 describes more in detail the aggregation process.



-13-

of capital services. A summary indicator of the compositional change of capital stock
towards the more productive ICT capital is obtained for Australia by looking at the difference
between growth of capital services and growth of net capital stock. Chart 1.2 confirms that
the rapid accumulation of ICT assets has brought about a positive compositional effect in
Aunstralia’s capital stock, especially in the second half of the 1990s.

26.  The relative contribution of e L2, Amstoalia . Chanzes i the Composition of Caoial
ICT capital on growth within (Average Amoal Pccent Change) o

equation [3] depends on its share of
total income (). This share is more |“
likely to be large if ICT is a great w
share of total capital and/or if the

relative rental price between ICT and
other capital assets is high. While the |

B Growia in Capital Sarvicos Etirowth of nal capital #ock

rapid decline of ICT prices has »

reduced the relative rental price for

ICT goods (Chart L3 shows the °

steady fall in the relative rental w : - g
pl-i ces for Sel iIl du stri es in 1970-198C 1980-1950 1950-199% 1950-1595 19552000

Australia), the massive investment in ICT capital goods during the 1990s has raised the share
of ICT in the total productive capital stock. The net result of these opposing forces has been a
sharp increase of the ICT capital income share, especially for software (Table L5).

Chag 13, Anytralia - Relative Rental Prices for Compaiers and
Periphemlx, Selacted Sectors
— Gas ez Weler = = = Winlanlo e

Table LS. Income Sheares of ICT Capital, Anstralia

(In percent)

1970-1980 1980-1990 1990-1995 1995-2000

Hardware ol 09 20 24
Software 02 10 1.7 2.1
e Source: Staff estimates based on ABS data.

27.  Once capital services and asset income shares are estimated for ICT and non-ICT
assets, their contribution to output and labor productivity growth can be quantified within
equation [3].}° Table L6 shows that the ICT contribution to growth has been increasing

16 As for the other variables in [3], output is measured in terms of valued added, labor input is
the number of hours worked, the labor income share is the ratio of compensation of
employees plus net taxes on labor to total income, and the capital income share is 1 minus the
Iabor income share. All data are taken from the Australian System of National

Account 1999-2000 and refer to the market sector, a special industry grouping comprising
only those industries (listed in section E) for which output can be satisfactorily estimated.



-14-

steadily in Australia over the last 30 years, both in absolute and relative terms. While ICT
capital (the sum of bardware and software) accounted for about 2 percent of capital
deepening in the first half of 1970s, it explains about two thirds of capital deepening in
the 1990s. Further, while the acceleration of labor productivity in the second half of

the 1990s has coincided with the growth of TFP, the acceleration of ICT capital deepening
has accounted for almost 0.2 percentage points of labor productivity growth and has offset
the negative contribution coming from the slower rate of accumulation of other types of
capital. Another piece of evidence that the incessant rate of ICT accumulation in Aunstralia
over the last 20 years has finally paid off is that, on average in the last 5 years, ICT capital
has contributed to output growth for around 0.9 percentage points per year.

28.  Comparing the figures in Table L6 with those in Table L.2 shows that, in the
period 1995-2000, ICT capital deepening contribution to labor producttv1ty growth in

Australia W’;S %Ogdly the Table 16. Contibution o Growth, A
same as in the
i i . {In pavcent)
considerably larger than in
Acceleration
chUK and the Euro area, 19651970 10701950 1950-1990 1980-1985 1985-1990 199¢-1995 19952000 1o 19952000
an & only comp Outpa growih 52 31 27 24 8 33 18 03
to Japan. Labor 19 0z 06 04 1] os 0.6 00
Copil 25 14 15 15 16 17 17 o1
TT: Hardwaee 00 0o a1 02 o3 04 us 02
20, A mugh estimate of | Irsctwee 0.0 a0 ol 0.2 LE] 04 4 04
) . TFP 16 13 06 05 0.6 10 15 bs
the ICT capital contribution | w2 17 17 1 23 2 o
to labor productivity Capital deepening 11 15 11 12 12 12 13 o
ugh the ICT IT: Haedwure 00 0o 0.1 a2 a2 a3 0.5 a2
growth thro — IT: Saftware . an 00 0.1 a1 03 03 04 0o
: : Other cagitai 17 15 10 a9 07 06 04 o1
mlated improvementin the | 16 13 06 as 02 10 15 05
quality of labor (see
footnote 7) shows that thig [ S smssbmedon 85

is not likely to be a very large factor for Australia. The wage differential between high-
skilled and other workers in Australia has increased by 4 percentage points from 1986

to 1998 (De Laine, Laplagne and Stone, 2000). Over the same period, the share of high—
skilled workers over total employment has increased by 12 percentage points. Even
identifying all high—skilled workers with those using ICT at work, these numbers suggest that
ICT has contributed about 0.5 percentage points to the increase of the average wage (and,
thus, of labor productivity) over the period 19861998, only 0.04 percentage points per year.
This result also suggests that the overall contribution of labor quahty to the labor productivity
growth in Australia has been probably of a second order magnitude.’

17 1n the same way as for capital services, an index for “labor services” can also be estimated
as the weighted average of hours worked by different age—gender—education groups, with the
weights equal to the different groups share of total labor compensation. Estimating such
index for Australia, Bassanini, Scarpetta and Visco (2000) also conclude that its contribution
to output growth has been relatively modest.
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The Second Channel: The Production of ICT:

30.  Table L6 shows a relatively large contribution to output growth from TFP, reflecting
disembodied technical changes, organizational and managerial changes, and other aspects

that are not captured by factor accumulation. An assessment of the second and third channels
through which ICT or the new economy might affect growth requires a more detailed

analysis of this TFP dynamic.

31.  For the purpose of this discussion, a broadly defined ICT-producing sector is made
up of those industries involved in the production of computers, peripherals, software and any
other means of information processing and communication. This sector in Australia is not
separately identified in official statistics. However, an indication of the relative importance of
the second channel in equation [3] may be obtained by looking at others statistics about the
ICT sector in Australia relative to other countries.

32. 18 An OECD Table L7. Indiatars of ICT Sector, 1997, Sclected Countries

study ° ranks

industrialized countries a pereend

acoording (0 4 key T e ek

indicators, the ratio of mz:'m-:-r) ‘o] brovinams st total busizuss vecit) it

employment, value . 26 “ 23 '

added, R&D and trade [, 7o 21 . . "t

in their ICT sector with (S by bt pe bl

the totals for the frdend 4 o i 51

business enterprise ux 43 %) 138 149
A l'dill to | Japan 34 58 404 19.2

Sﬁ.ct‘)f- ccoramg I Baxopea Unicn 39 54 236 no

this study, Australia Soarces Moasuring e ICT secror, GECD, 200,

belongs to the low ICT

intensity group, with two medium (R&D and trade) and two low (value added and
employment) ratings (Table 1.7). The relatively low weight of the ICT sector in the
Australian economy suggests that this is unlikely to play a significant role in the growth
accounting equation [3].

The Third Channel: Spillovers Effects from ICT Capital Accummulation

33.  As pointed out in Section B, one test for the existence of a “new economy” is
whether, in addition to its contribution to capital deepening, the larger use of ICT capital has
caused an increase in TFP growth and whether the TFP increase is sufficiently broad-based
and extended across the economy in order to support the possibility of spillovers and
externalities associated with the usage of ICT capital. An analysis of the dynamics of TFP in
different industries of the economy is thus needed to assess the importance of the third

BOECD, 2000.
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channel in equation [3]. The next section extends the growth accounting exercise for
Australia to a sectoral level.

34.  Before presenting the results of the analysis of sectoral TFP growth, however, it
should be stressed that while the main focus of this paper is on ICT invesiment (spending on
ICT by the business sector) much of the recent debate on the “new economy” has focused on
total spending on ICT (by households and the public sector as well as businesses) taken as a
proxy for the diffusion of new technologies across the population. A ranking of OECD
countries based on their total spending on ICT as a share of GDP (using data on ICT nominal
investments from the WITSA/IDC database) indicates that in 1997 Australia was second only
to New Zealand and well above the U.S, and all the other OECD countries. Other indicators
for the degree of penetration of ICT across the economy are reported in Table L3, and all
show the high degree of usage of new technologies by Australian households relative to other
industrialized countries.

E. A Cross-Industry Analysis

35.  While the figures in Table L8 are an important signal of the degree of diffusion of

ICT in eve:E'yda)‘f ]%fe! it “Table 18. Indicasors of ICT Diffission, Selected Countries
would be simplistic to base
Pememage of Internes Int Internet Spending
an assessment of a Twiids  HoaPeiN0  Cay  Uwnd  olCT¥
coun“y’ S ability to beneﬁt Wik Accese 0 PCx I/ Inhabitanizs 2/ (OBCD=100) (% of pop} % o GDP)
from a significant ICT Ansczalia 59 61.0 733 234 85
contribution to output New Zealand 216 620 89.5 18.0 87
Canada 3560 93.0 83.6 212 77
growth solely on such Finkand 20 1220 6.3 305 62
T . Treland . 00 9.2 72 59
indicators. In order to make |gese &0 350 05 200 oy
M us 42.1 119.0 7 2R3 1.7
such a _wdgywnt afurther {5 P =0 20 137 78
step is required, namely to = 258 20 88 o 24
establish a link between a i :
? 3 1/ ORCD, Information Technology Outlook jirng Matingal Stariatical Offices).
COUTITY’s capacity t0 adopt 108, bemmts e ek o ‘
new technologlw and its 3 OECD. The figures tefer to the coit of #cess o Iumat for 20 hous incloding VAT.
s . 4 Computer Bxdustry Almanach Inc. (www.o--a.com).
ability to “incorporate” ¥ P, o Totmaiogy O
them in }he production
process.”

19 An example of the need to take these figures with a pinch of salt comes from the 1999
2000 “Business Use of Information Technology” survey of business use of computers and
the Internet, published by the ABS. This survey shows that, as of June 2000, about 60 percent
of Australian firms had Internet access, but only 23 percent of them used the Internet for
activities associated with buying goods and 28 percent in activities associated with selling
goods.
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36.  This can be assessed by applying the growth accounting equation [3] to the eight
market sector industries: Agriculture, Forestry & Fishing; Mining; Manufacturing;
Electricity, Gas & Water; Construction; Retail Trade; Wholesale Trade; Transport & Storage;
Communications; Accommodation, Cafes & Restaurants; Finance & Insurance; and Cultural
& Recreation Services.”

37.  Two caveats are necessary before proceeding. The first one is to keep in mind the
well-known problems in measumlg the output of service industries. A couple of examples
illustrate the issue at stake.? One of the most relevant innovations related to the investment
in ICT capital within the banking sector is the diffusion of ATMs, which, among other
benefits, has allowed great saving of time, permitted transactions 24 hours a day and greatly
reduced the need to carry cash balances. Nonetheless, such quality (and, thus, output)
improvements are generally not captured in the national account statistics (with the only
exception of the U.S.). Similarly, in the retail sector, the shift from department stores {0
lower~price outlets is typically treated as a reduction in quality, not prices. Such a shift (and
the related value of increased product variety) is explicitly ruled out in the construction of
price indexes which follow a specific product in a specific store (the same way in which price
indexes of computers follow the “box,” rather than what is inside it, thereby missing the
increase in power and speed).

38.  The second caveat is that a fully satisfactory estimate of sectoral TFP would require
using industry gross output, and treating material inputs as a separate factor of production in
the growth accounting approach. However, in the absence of this senw for Australian
industries, the estimates below are based on industry value added.” As a large part of the
output of the service sector is sold as an intermediate input to other industries, errors in
measuring their output will likely result in an over—estimation of the labor and total factor

20 For each of these industries capital input is obtained as described by equation [7] in
Annex L1, As the hours worked at a sectoral level are available only from 1986, the results
are obtained only from this year onwards. The labor income shares for each industry are
obtained as the ratio of the compensation of employees to the industry value added.

21 Bosworth and Triplett (2000) provide a more detailed discussion of this issue.

2 I contast to the “sectoral” approach to industry productivity proposed by Domar (1961),
and based on the “gross output” concept, using a net output concept (such as value added)
implies that the intermediate inputs purchased from other sectors are subtracted from the
sector’s gross output rather than recognized as a separate factor of production (in addition to
the primary factors, labor and capital). By providing an explicit role for intermediate goods
and services as a source of industry growth, the “gross output” concept allows the aggregate
TPF gains to be correctly allocated among industries (this is also the method adopted by the
BLS in estimating productivity for US industries). For a detailed treatment of these issues,
see Gullickson and Harper (1999).
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productivity gains accruing to the receiving industry. While in the aggregate this is irrelevant,
as under-estimation of productivity gains for one industry is offset by over—estimation for
another one, a growth accounting exercise conducted at the sectoral level using a value added
concept of output may end up erroneously allocating productivity gains across different
industries™.

39.  For the purpose of this paper, these problems arc especially relevant because the
largest purchases of ICT capital in Australia are by the service sector. Table 1.9 shows that,
in 1987-2000, communications, finance and insurance, accommodation cafes and restaurants
and cultural and recreational services have invested in computers and peripherals at a much
stronger pace than other industries. The same picture is obtained by looking at the dynamics
of the ICT capital stocks. Table L10 shows that the three most “ICT—capital intensive”
sectors are finance and insurance, construction and wholesale trade for software, and finance
and insurance, retail trade and cultural and recreational services for hardware.

Table 19. Investment in Hardware (Computers and Petipherals), Volumes Table 110 KCT Capital Services, Sharcs of Total Capital and Rates of Sronth
CAmmanl Averages), 1995-2000
(In pereent) (n peroent)
19%7-1995% 2000 Hardwace Saftwurs
1998 Cipial  Bank FRateof Ramk  Capisf  Rank  Rmwof Raok
Intensiey gowth interiry gromths

Agricattum, Fotestry & Pisking 4 13
[ Mining 51 40 Agticrioure o un 257 [ .02 12 165 2
Mamfscoing 6.1 1.6 Mining 006 12 34 < 013 1 144 ]
Electrichty, Gag & Watey 04 1.8 Manaiacsiog 024 ] 286 7 087 4 147 4
Commaton M 30 o g 0» 5 32 W as 1 i 3
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A Cafes & 5.0 14.1 A dution, Cafes .
Transport & Storage 06 21 and Resnanrants D5t 9 £ T I L] [ 7 5
Conmmnicetions 7.5 194 Trocapait & Stocage 014 7 162 1z 57 7 132 10
Flnance & huorance 5.2 6 Commeunitions 056 4 367 3 156 s ] 12
Cultural & Rucpeation Services 74 218 Financo & Ineorance 179 1 241 11 LE 1 227 1
Cualtran] & Racreasion Sorvices 150 3 23 z 188 4 i 9
"{Somoc: Staff eatimmies based on ABS datn. Soncre Staff o & oo ABS da.

40.  The main objective of this section is 10 examine the cross—industry relationship
between ICT capital and TFP growth. The data on investments and capital stocks would
suggest a larger relative ICT capital contribution to labor productivity growth in the service
sector industries. Are these also the industries reporting the highest increases in TFP?

41.  Table L11 shows that the industry with the highest TFP growth in the most recent
period 1995-2000 was wholesale trade, followed by agriculture, communication services,

B In analyzing the link between ICT growth and TFP, this paper thus restricts its focus to
within-industry effects and ignores possible spillovers effects across industries. For example,
network gains may occur between the manufacturing and wholesale sectors, implying that
growth in ICT usage in the wholesale sector could produce TFP gains in the manufacturing
sector.
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and finance and insurance.?? Labor productivity growth in these industries has also benefited
from a relatively high contribution from ICT assets, but with two exceptions. The first one is
agriculture, with a relatively low contribution from both hardware and software. The second
one is wholesale trade, which has been taking relatively less advantage from hardware®.

42.  Overall, the data from

Table 1.11 provide mixed signals on Table L11. TFP a0d KCT Contribation o Labor Productivity Growth, 1993-2000
the existence of a positive (Average anmual rates of change)

relationship between TFP and ICT - -~
capital. On the one hand, labor JC T yp Tl et |
productivity and TFP growth have

been very larg_e in some mice -t 7% O1% 0I% 2wz
industries which have been intensely [pabentss == osk  as% 03 17
investing in ICT technologies. This Oumtmui;;me 14%  01%  04% 6 6 3
is a relevant result per se, first Retai Trmle Pl e v 5 3
because it seems to contradict the Tasn o 1s% o bt
so-called “ICT paradox” (argely ~ |cwmicien s : 3
identifiable with the slow labor Cultaral & Recreation Services 4% 9% 03% 2 s 8
productivity growth in the ICT- oo St cximates based om ABS datn

intensive service sector), and second
because it occurs despite the problems in output measurement that were stressed above, and
that are probably causing an underestimation of the productivity gains in the service sector.”

43.  While the large ICT capital accumulation and the very strong increase in TFP in some
of the industries considered (such as finance and insurance) support the notion of a new
economy, Table 1.11 also shows that there have been some industries which have
experienced 2 modest TFP growth even with a relatively substantial contribution to growth
from ICT assets, particularly cuitural and recreational services. However, abstracting from
this sector and plotting together TFP growth rates and the ICT share of total capital services

% Estimates of the sources of labor productivity growth for the market sector industries in
different periods of time is reported in Annex 1.2,

% This can be explained by the low ICT capital intensity of agriculture (the lowest for
software and the second lowest for hardware) and the relatively low hardware capital
intensity of the wholesale trade sector {Table L10).

2 The acceleration in labor and total factor prodactivity in the service sector is not solely an
Australian phenomenon, as recent estimates for the US also show a pick—up in some of these
industries, in particular in wholesale trade, retail trade and finance (see Council of Economic
Advisors, 2001).
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in each industry suggests that there is indeed a positive relationship between TFP growth and
ICT capital intensity across Australian industries®’ (Chart L4).

44.  Clearly, the correlation

showed in Chart L4 does not Chart L4, Australia - TFP Growth and ICT Share of Capital
suggest a causal link between Services, 1995-2000

investments in ICT and TFP
growth. There could be other,
common factors that are driving
both variables in the period of
time considered, such as the
structural reforms being
implemented in Australia since
the mid 1980s. The counter _ m ke
argument to this observation o . o Tty

could be that the essence of the Mg G P —
new economy story for Australia 6 e w15 w3 w35 4 4
is the fact that these reforms R T

have led to organizational changes, improved management techniques, and a more business—
friendly institutional environment, Although these factors would be reflected in a long-term,
sustainable increase of TFP growth, at the same time, the reforms have encouraged the trend
towards an upgrading of new technologies in production processes and more active interest
in product and process innovation, with resultant strong incentives for ICT capital
accumulation. '
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45.  In other words, the key argument of this story is that, especially in the context of the
more favorable environment produced by structural reforms, the sustained accumulation of
ICT capital was likely to be associated with a profound reorganization of economic activities,
aimed at taking advantage of the network externalities allowed by the new technologies.
These externalities are in theory capable of changing the nature and the boundaries of firms,
allowing activities that are currently carried out within hierarchical structures to take place by
market transactions, reducing intermediation, squeezing out monopoly rents, reducing
inventory costs, moving activities from the market to household and from houscholds to the
market. In particular, the commercial use of Internet, both at a business—to—business and
business-to—consumer level, would be mostly responsible for this shift in the technological
paradigm. :

% 'The coefficient of correlation, measuring the degree of linear correlation between TFP
growth rates and ICT shares of capital, is positive and equal to 0.3. Chart 1.4 plots TFP
growth with ICT capital intensity, and not the growth of ICT capital, as spillovers effects are
likely to become relevant only when the stock of ICT capital becomes sufficiently large.
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46.  While it is safe to conclude tha it is still too early for the statistics to capture the full
potential of the ICT network externalities, the more limited objective pursued in this paper is
to use a traditional growth accounting framework to examine whether there at least signs of
the positive impact of ICT capital on TFP growth, following the proponents of the new
economy story. At an aggregate level, the analysis suggest that ICT capital accumulation has
certainty played a great role in the productivity acceleration recently experienced by
Australia. Taking the analysis to the sectoral level shows that, despite the measurement
probiems, one cannot rule out the possibility that ICT capital had a part in the TFP
acceleration across industries. On the whole, these results suggest that the market concems
that Australia is still an “old economy™ are misplaced.

F. Conclusions

47.  Using official data from the Australian Bureau of Economic Statistics and a formal
growth accounting framework, this paper shows that the rapid accumulation of ICT capital
over the last two decades in Australia has played a significant role in explaining the
impressive, structural acceleration of labor productivity after 1995. About half of the labor
productivity growth in the last 5 years can be explained by capital deepening, and around
two—thirds of total capital deepening can be attributed to ICT capital (hardware and
software). A comparison with other countries shows that the ICT capital contribution to
productivity growth in Australia has been as large as in the U.S. and well above the average
for the countries in the Euro area.

48,  Akey test for the new economy story is whether ICT capital accumulation has caused
an economy wide acceleration in TFP growth. Extending the growth accounting framework
to the sectoral level, this paper shows that, despite measurement problems, there is a
comrelation between TFP growth rates and ICT share of capital services across industries.
This leaves the door open to the possibility that Australia will be in a position to benefit from
the network externalities associated with the diffusion of ICT in economic activity.
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Weighting Capital Services by Rental Prices

Ignoring taxes and fiscal incentives, the rental price for the asset j at time 7 can be estimated
as:

6] € =Pr'j(r€+5j-:r,_j)
In equilibrium, the gross return on investing one dollar in asset j (the term in brackets on the
right hand side of this expression) must be sufficient to cover opportunity costs (7, the net

nominal rate of return on capital, assumed equal for all assets), the loss in market value with
ageing (d, the depreciation rate for asset ) and the capital gains or losses associated with a

change in price of the asset (7, the rate of change of the asset  price, P, ;). The rate of growth

of capital services, the appropriate measure of capital input to be used in equation [3], is thus
obtained as:

17 AlK, =Y v, AlnX,,
i) .

where

8] . €Ky Ky

==

’ 2 Ecr,jK:,j Ecr—l,jKr—l,j
J J

The official ABS data used in this paper distinguish between 15 types of assets. These are:
Computer software, Computers and peripherals, Road vehicles, Other transport equipment,
Industrial machinery and equipment, Electrical and electronic equipment, Other plant and

equipment, Non—dwelling construction, Ownership transfer costs, Inventories, Land,
Livestock, Mineral exploration, and Artistic originals.

For each of them the ABS provides different estimates of productive stocks and rental prices
depending on the industry where they are used and, for each industry, on whether they
belong to the corporate or unincorporated sector, Following equation [7], rental prices are
used to weight the rates of change of each asset’s productive capital stack, both within and
across industries. The sum of these weighted rates of change gives the aggregate capital
services. For the industry analysis the same methodology is followed, this time weighting
only corporate and unincorporated productive capital stocks within the same industry.

If the growth contribution of asset j (i.e., ICT capital) is to be seen separately in equation [3],
it would be the product of this asset’s capital services and its share of total income. In tum,
this share can be expressed as the product of the share of total capital income accnnng to
asset j and the share of cap1tal over total income:

Bl =
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Table L.2.1, Source of Labor Productivity Growth, by Industry

1987-2000 1990-1995 1995-2000
Agriculture
Labor productivity growth 3.1% 2.8% 3.5%
TFP 2.6% 2.1% 3.7%
Capital deepening 0.5% 0.7% -0.2%
Hardware 0.1% 0.1% 0.1%
Software 0.0% 0.0% 0.1%
Mining :
Labor productivity growth 5.6% 35.7% 5.2%
TFP 1.4% 1.8% 0.3%
Capital deepening 4.2% 3.9% 5.0%
Hardware 0.1% 0.1% 0.1%
Software 0.1% 0.1% 0.1%
Manifacturing
Labor productivity growth 2.83% 3.2% 2.3%
TEFP 1.1% 1.3% 0.6%
Capital deepening 1.7% 1.8% 1.8%
Hardware 0.4% 0.4% 0.5%
Software 0.3% 0.3% 0.3%
Electricity, gas and water
Labor productivity growth 7.5% 7.8% 6.3%
TFP 2.9% 3.5% 1.0%
Capital deepening 4.6% 4.3% 5.3%
Hardware 0.8% 04% 1.6%
Software 0.1% 0.1% 0.1%
Construction '
Labor productivity growth 0.4% 0.7% 1.3%
TFP -0.6% -0.9% 1.4%
Capital deepening 1.1% 1.6% 0.1%
Hardware 0.7% 0.7% 0.8%
Software 0.5% 0.5% 0.4%
Wholesale trade
Labor productivity growth 2.7% 1.9% 5.4%
TEP 1.9% 1.1% 42%
Capital deepening 0.8% 0.7% 1.2%
Hardware 0.3% 02% 0.3%

Software 0.4% - 04% 0.3%
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ANNEX12

Tabie 1.2.1. Source of Labor Productivity Growth, by Industry {(Concluded)

1987-2000 1990-1995 1993-2000
Retail trade
Labor productivity growth 1.0% 1.1% 2.3%
TFP -0.6% -0.4% 0.5%
Capital deepening 1.5% 1.5% 1.8%
Hardware 0.7% 0.6% 0.8%
Software 0.4% 0.5% 0.3%
Accom., cafes and restaurant
Labor productivity growth -1.0% -1.4% 1.4%
TFP -1.8% -2.3% 0.8%
Capital deepening 0.8% 0.9% 0.6%
Hardware 0.4% 0.3% 0.5%
Software 0.3% 0.3% 0.2%
Transport and storage
Labor productivity growth 2.1% 22% 2.5%
TFP 1.1% 1.1% 1.9%
" Capital deepening 1.0% 1.1% 0.6%
Hardware 0.4% 0.5% 04%
Software 0.3% 0.4% 0.3%
Communication services
Labor productivity growth 7.6% 7.9% 6.4%
TFP 43% 49% 3.2%
Capital deepening 3.3% 3.0% 3.2%
Hardware 0.7% 0.5% 1.1%
Software 0.7% 0.7% 0.4%
Finance and insurance
Labor productivity growth 52% 4.4% 6.4%
TFP 2.0% 1.3% 2.9%
Capital deepening 3.2% 32% 3.5%
Hardware 1.2% 1.0% 1.3%
Software 1.4% 1.2% 1.8%
Cultural and rec.services :
Labor productivity growth -0.8% -0.6% -0.9%
TFP - ~3.3% -2.8% -4.3%
Capital deepening 2.5% 22% 3.5%
Hardware 0.6% 0.5% 0.9%
Software 0.4% 0.4% 0.3%
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11. TECHNOLOGY TRANSFER AND R&D: A CRO55-COUNTRY REGRESSION' -
A. Imtroduction

1. A considerable part of the debate on the “new economy” has been centered on the
issue of the benefit of being a producer versus a user of frontier technology.” A view that has
attracted a good deal of attention especially among market analysts is that Australia is an
“old economy” and is unlikely to benefit from the productivity gains associated with the
“new economy” because of its small ICT production base. Their view has been challenged by
those who call attention to the widespread diffusion of ICT throughout the Australian
economy. In their view, new technologies (either embodied in capital goods or disembodied,
such as those associated with international R&D and patenting) can be imported from abroad,
and the existence of a domestic production is not a necessary condition to claim “new
economy” credentials. Indeed, Chapter I confirms that Australia has greatly benefited from
adopting new technologies, and that it is well placed to take further advantage from ICT
capital accumulation in the future.

2. This paper addresses the following question: Even assuming that new technologies
(either embodied in capital goods, such as computers, or disembodied, such as those
associated with patenting) can be imported from the technological “leaders,” does the
existence of a domestic base of innovation help in facilitating the transfer of technology and
making it more efficient? This question has clear policy implications as Australia considers
its approach to supporting innovation following the lnovation Summit in 2000.

3. This paper’s findings support the view that R&D plays an important role in the
“catch—up” process. Specifically, using a panel of 14 OECD countries during 19811997,
this paper concludes that an increase in the rate of growth of R&D expenditure raises the rate
at which new technologies may be transferred to an economy which is still catching up to the
technological frontier. The main policy implication for Australia is that strenghtening

! Prepared by Roberto Cardarelli (x38059), who is available to answer questions.

2 With reference to the US, these two different positions can be identified with the studies of
Gordon (2000), who attributes the recent acceleration of labor productivity growth only to
the ICT producing sector, and those of Oliner and Sichel (2000) and Nordhaus (2001), who
find evidence of a post-1995 acceleration of total factor productivity growth outside the ICT
producing sector.

3A large number of studics within the OECD have addressed the interaction between R&D
and productivity growth (see OECD, 2000, for a comprehensive review). In particular, one
recent contribution by Verspagen (2001) shows that R&D seems to have a crucial part in the
catching-up process and that recent trends suggest that the absorption of foreign technology
increasingly requires more active efforts, with technological differences between countries
translating more easily into growth rate differentials.
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domestic innovation capacity and setting sound incentives for R&D is hkcly to pay off in the
future and can contribute to sustaining the current pace of economic growth !

4, The rest of the paper is organized as follows. The next section presents the theoretical
framework and the data used in the estimation (Annex 1 contains the detailed description of
the sources of data and of the methodology followed in estimating levels and rates of growth
of total factor productivity). Section C presents the results of the panel data estimation, and
section D concludes.

B. Methodology and Data

5. The key hypothesis of interest in this paper is whether an increase in R&D raises the
rate at which new technologies may be transferred to an economy which is behind the
technological frontier. This hypothesis is tested by estimating an equation which is the
reduced-form of a “B—convergence” productivity model (Bernard and Jones, 1996),
according to which total factor productivity (TFP) in country j is a function of country—
specxﬁc innovation (%) and of the technology transfer from the fronuer country F (the U.S.),
which is a function of the productivity gap between the two countries:’

TFP/ TFP’
t h{m:ﬂ ]=7"@")+A" (g’)m[TFafi ]

6. The two terms 7 and 4; are assumed to be log-linear function of economic variables
(&) that are generally thought to affect the economy’s ability to assimilate existing
technologies or generate innovations. In addition to R&D activity, the econometric
estimation considers education, openness to trade, and an indicator of labor market
flexibility. The last two variables may be interpreted as proxies for the structural reforms that

4 According to the 2001 Economic Report of the President, the US Federal Government
increased funding for basic research at a 2 percent annual real rate in the last 6 years and
supplies over half of all basic research funds in the country. Besides providing direct fanding,
government policies in the US have created a favorable climate for private R&D through the
tax code {one of the most favorable among OECD countries) and though encouraging the
formation of strategic technology alliances among private sector firms. Partly as a
consequence of these policies, private sector real spending on basic R&D in the US has
grown at an astounding average annual rate of 17 percent since 1991.

* The steady state implication of this model is that countries with the lowest initial relative
productmty level should also experience the highest rate of growth of relative TFP. Further,
in steady-state, the productivity gap 1s absorbed and TFP levels differ only because of

m’ 1Y
different country—specific rates of innovation, as ! 7 F
s
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have been undertaken in many industrialized countries, including Aunstralia which
contributed, inter alia, to improving the ability and incentives to import and make use of new
technologies. The main objective of the estimation is to show whether, once the contribution
of these other economic variables is taken into account, R&D affects the rate at which the
productivity gap with the “leader” economy is absorbed (through the technology transfer) AP
and/or the domestic rate of innovation . To take into account the possibility that it is the rate
of change of R&D activity (rather than its level), that matters for TFP growth, equation [1] is
estimated using both log levels and first differences of the R&D variables.

7. The analysis is based on a three measures for R&D activity: total gross expenditure
on R&D (GERD), total R&D personnel as a share of total employment; and the numbert of
resident patent applications. As far as the other variables are concerned, the choice of
indicators is limited by the availability of sufficiently long time series data. The gross
enrollment ratios in tertiary education has been used as a proxy for human Caplta] The
openness of the economy is proxied by the ratio of the sum of exports and imports to GDP.
The degree of flexibility in the labor market is proxied by the number of working days lost in
disputes. Also, a cyclical variable (the rate of change in the consumption of electricity) is
introduced in order to control for the impact of changes in capacity utilization on the rate of
growth of TEP®.

¢ In Cameron, Prouding and Redding (1997), another channel is the quantity of the
technological know--how that can be transferred from the leading economy, as the
productivity gap on the right hand side of [1] is multiplied by a parameter @ynot necessarily
equal to 1 (@; €(0,1]). Both the theoretical and empirical resuits are not sensitive to this
generalization, and in what follows this effect is not identified separately (being
observationally equivalent to the effect of domestic inmovation, ;).

? Tertiary education corresponds to the ISCED levels 5, 6 and 7 and is provided at
universities, teachers' colleges, higher professional schools, which requires, as a minimum
condition of admission, the successful completion of secondary education or evidence of the
attainment of an equivalent level of knowledge. Clearly, some caution is required when using
this indicator for inter—country comparison, since the countries do not always classify
degrees and qualifications at the same ISCED levels, even if they are received at roughly the
same age or after a similar number of years of schooling. Further, this indicator only
measures levels of educational attainment i.e., the quantity of schooling, and does not
necessarily capture the quality of the education.

8 It is worth stressing that the objective of this paper is not to “explain” productivity growth.
Such an ambitious objective would require conducting the analysis at an industry or firm
level. The omission of variables that are generally supposed to play a role in the productivity
growth story can be justified in view of this observation. For example, foreign direct
investment is certainly an important channel of technology transfers across countries, and is
likely to affect productivity growth and catching—up. The omission of this variable, however,
(continued)
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8.  The estimation uses panel data for 14 OECD countries’ between 1980-1997.
However, the labor market variable is not available for 4 countries (Denmark, Japan,
Netherlands and Norway), while for Germany only pre—unification data are available. Since
tertiary education data covers only the post-unification period for Germany, in the regression
which uses labor market and education variables Germany too drops out, and the total
number of countries considered falls to 9.

9. TFP levels are calculated as the Solow residuals, that is, residuals from a neoclassical
growth accounting equation (derived from a constant return to scale production function and
based on the hypothesis of perfect competition). However, for this exermse neither capital
nor labor is adjusted for changes in quatity, due to data limitations.'® In particular, the stock
of capital does not reflect the “capital services” methodology presented in Chapter I, and
labor productivity is estimated as output per employee. Total factor productivity, therefore,

incorporates embodied
technological progr&ssandthe Table IL1. TFP Growsh Rates and TFP Levels Relative ta the United States
improvement in labor quality. TP growih Relative TEP
However, while the latter effect 198190 199097 100507 198100 199097 1995.97
ShO}lld be caPmred by thehuman |, . 050 128 143 713 7800 7887
capital variable, the lack of Carada 043 042 052 8595 7981 7801
. . . Dermark 050 163 121 €39 %14 §120
quahty-'ad‘]usted Capltal should not Fintand 210 20 155 1862 6266 6435
cern : Fraccs 185 ©75 07 7591 7632 74:
be .a C?IJ.SB of con . E.S the main Germany 117 D88 .79 1125 6337 66.66
objective of the estirnation is to Treland 373 382 568 646 €155 6901
Ty LI0 08 095 6888 6834 €753
check whether R&D aﬁe‘fts the Japen 150 06 132 6035 6947 6791
transfer of new technologies from ~ |Nededanas 130 104 065 T6Bl  TIE2  T668
. . . Neww Zetiland 058 057 024 W43 5158 ST
the frontier country, including Norway ol 19% 107 5474 060 5269
sad i i Spwin 176 012 038 6800 6257 6689
those embodied in capital assets. United Kingdom 235 190 116 6174 6629  &752
United Statea 112 097 110 10000 10000 10000
10.  Table IL1 shows that
estimated TFP levels He below that | 3owe= Ses AenexlLL.

of 11.S. for each country in the
sample, for the whole period considered. It shows that Australia pulled ahead of other
countries, and now has TFP levels second only to that of the U.S. At the same time,

is not a serious drawback in the present context, where the objective is to use cross—country
panel data regressions to shed some light on the relative importance of R&D on the speed of
these transfers. At the econometric level, allowing the intercept to vary across country should
absorb country-specific (exogenous) effects that are not captured by regressors.

9 These are: Australia, Canada, Denmark, Finland, France, Germany, Treland, Italy, Japan,
Netherlands, New Zealand, Norway, Spain, UK

1 The data sources and the methodolo gy followed to derive relative TFP levels are reported
in Amnex 1.
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Table IL.2 shows that Australia lags behind most of the other countries in the sample in terms
of R&D expenditure and, to a lesser extent, in terms of the share of R&D personnel over total
employment (although it is ahead of the U.S. for the latter variable) M As for the other
economic variables, over the period 19901997 Australia had one of the highest gross
tertiary enrolment ratios in the sample (second only to Canada and U.S.), while the impact of
the labor market and trade reforms over the 1990s is evidenced by the decline in the number
of days lost for industrial disputes and by the rapid increase in the degree of openness of the
economy compared to the previous decade.

Tabie IL2. R&D Indicators and Other Variables Alfecting TFP

PAT EDU OPEN LAB

e i —————— S———— ——— . e e el

Anstralic 2 15 L.C 12 17 1.3 288 576 /5 294 L1 012
Canmia 14 16 1.0 i1 03 02 X4 914 449 54 02 005
Dremmark 13 7 a9 12 05 0s NEF 426 536 512 - -
Finlexd 16 2 11 12 7 4 30 616 422 478 004 001
France 2 23 14 13 0.7 a4 31 470 7 WS 11 -nes
Garmany 24 24 17 15 39 L2 516 #07 SE3 429 026 -
Treland 08 12 o7 25 a2 0z 2.4 339 982 1103 - 027
haly 14 11 .E s - a7 2.7 388 37 M5 A1z 016
Inpa 7 19 18 18 67 &34 290 340 19¢ 139 - -
MNetherlands 20 2.0 1.4 L6 4.6 04 zs  a53 &5 9L0 - -
Now Zoaland 14 1.0 ¢.7 24 n3 02 344 544 457 458 409 042
Marvwy 14 1.7 1.8 12 02 02 20 522 26 512 - -
Spain 06 o8 45 -3 9.3 31 290 433 ¥7 3340 L4802 Q08
United Kingdom 22 20 13 1.2 51 38 L a7 423 4.0 017 A2
s 28 26 it § 09 166 18% 633 8O0 144 169 -0 006

Soace: See Awnx IL1.

(GERD: Nomiual tore] RAT sxpenditoes (as 8 percentzgs of GDP).

RES: Numnbers of totul RAD parsonsel {es 2 percentage: of kotal employroe).
PAT: Number of Tesiden) pasem apoiication (thare of total}.

HOLT: Grows ety wnrofoeat rarin.

OPEN: Ratio of Imports plus Exporey over GDP.

LAB: Wocking duya Lost for indnuerial dizpotes, average anawel rase of change.

C. Econometric Results

11.  Tuming to the econometric of equation (1], given the relatively small number of time
series observations, a country—by—country set of regressions would leave very few degrees of
freedom and compromise the efficiency of the estimates. Pooling observations across
couniries increases the numbers of degree of freedom and permits the exploitation of the

' Jn particular, the behavior of business R&D expenditure in Australia has been a cause of
concern (see Maddock, 2000). After it reached a peak in 1995 (0.85 percent of GDP),
business R&D fell by almost 15 percent in the following 4 years (to 0.65 percent in 1999).
This was largely a consequence of the cut in the tax concession for business R&D from

150 percent to125 percent, and of the narrowing of the range of expenditure subject to such
concessional treatinent. Partly to correct this trend, in January 2001 a series of measures were
announced to boost Australia’s ICT innovation ability, involving a tax concession of

175 percent for additional R&D expenditure.
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cross—country variation in the independent variables. The regressor coefficients are imposed
to be the same across countries but the constant is allowed to vary and represents country—
specific determinants of TFP growth that are not explicitly included in the equation. Within
this fixed-effect pooled approach, a generalized least squares approach is followed, in order
to deal with the likely existence of cross—section heteroskedasticity (possibly reflecting
parameter heterogeneltg) Further, to mitigate a possible endogeneity problem, all regressors
are lagged one period.!

12.  Asthe key objective of the exercise is to identify a possible relationship between
R&D and the speed of technological absorption, initially equation [1] is estimated with only
the relative TFP gap and the R&D interaction term as explanatory variables. Other variables
(human capital, openness, and labor market flexibility) are then included, to check whether
the relationship between TFP growth and R&D is robust to the inclusion of other factors that
may affect TFP growth or is the spurious outcome of their omission. The final step of this
specification strategy is to verify that the previous results are robust to the introduction of the
country specific R&D term. If this is not the case, then one could deduce that R&D matters
primarily because it affects the domestic rate of innovation, rather than the speed of
catching—up.

13.  The main result of the estimation is that only when R&D is proxied by the rate of
change of R&D spending does there seem to be a relationship between R&D activity and the
speed of technological transfer. Table IL.3 shows the results of the regressions obtained with
the log difference of GERD as a proxy for R&D. In the simplest specification

(Specification I) the R&D interaction term has the correct sign (a negative coefficient implies
a positive impact on productivity growth for all variables except the Iabor market proxy), but
is insignificant at a 10 percent level. The relative productivity gap is both correctly signed
and significant at a 10 percent critical level. After the introduction of the other variables
(Spemﬁcauon ID), the R&D interaction term is still correctly S1gned and becomes

SIgmﬁcant 3 Further, all the other variables have the expected sign, even if they are all not

12 As an example of the endogeneity problem, the same R&D activity can be affected by a
larger accumulation of human capital and/or by the more flexible labor market or the larger
openness of the economy. No single econometric technique is likely to offer complete
insulation against possible endogeneity problems. Moreover, the nature of the sample, and in
particular the relatively small number of observations, prevents the adoption of the
conventional remedy for this problem, namely, the nse of instrumental variables estimation
(with the lagged values of the independent variables as instruments).

13 As mentioned above, introducing the other variables results in restricting the number of
countries from 14 to 9. This suggest that the results are sensitive the choice of countries in
the sample. While some form of (pre—regression) analysis of the data would be required to
evalnate the contribution of the different subset of countries to the regression results, and
thus to identify the existence of different regimes, such an exercise is prevented here from the
(continued)
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significant at the 10 percent level (except the trade variable). Finally, the intreduciion of the
log differences of GERD as a separate term does not change the sign and significance of both
the R&D interaction term and the relative productivity gap (Specification IIT). However, the
log difference of GERD is correctly signed but insignificant, suggesting that R&D primarily
affects the transfer of technology from abroad rather than the country—specific rate of
innovation. Specification IV shows the final specification, obtained by eliminating the log—
level of the labor variable, which was incorrectly signed and insignificant, All the other
variables have the correct sign and are significant at a 5 or 10 percent critical level. ™

14.  While estimating [1] with the R&D expenditure variable gives some encouraging
results, the same is not true when using the two other proxies for R&D, the R&D personnel
(as a share of total employment) and the number of resident patent application.' In both
cases, the R&D interaction term is either incorrectly signed and/or insignificant at the

10 percent threshold, or is accompanied by a wrongly signed productivity gap term,
something which is clearly inconsistent with the model being estimated.

15.  The lack of a relationship between these R&D variables and TFP growth is not a new
result,'® and can be explained by several factors. The first relates to the relevance of the
measures to proxy innovation. Not all patents leads to innovative production or products
(indeed, only few of them are valuable), and not all R&D personnel is involved in
knowledge—producing activities and not alf operate with the same efficiency. It is reasonable
to expect that this problem is less severe when using an expenditure (doHar—dencminated)
measure of R&D.

16.  Further, it can be argued that R&D spending and the number of patent applications do
not capture the same aspects of technology accumulation. As they are the output of
innovation activity, patents should be considered more as an indicator of the country ability

relatively scarce number of observations available. Only one major outlier is eliminated from
the initial database, the TFP rate of growth for Germany in 1991 (the unification year).

4 Tn addition to the R® and the Durbin-Watson, the nommality of the residuals is not rejected
when tested through a Bera-Jarque test, while the F-test reject the hypothesis that all
parameters are jointly zero. Further, for equation III and IV all fixed effects (the constant
allowed to vary across countries) are significant at a 5 percent level.

15 For sake of brevity these results are not shown in this chapter.

16 Hall (2000) shows that, in work relating the market value of individual firms to innovation
indicators, patents typically have less explanatory power than R&D expenditure measures.
Using a panel of UK firms, Stoneman and Kwon (2000) estimate an equation where
investments undertaken to change technologies depend on a number of variables that affect
the speed of diffusion, and they also find that their model works better with R&D
expenditure than with patents.
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to develop new knowledge. On the other hand, a relatively large part of R&D spendingis
usually related to assimilating foreign technology and, therefore, could be expected to work
better as a determinant of the speed of productivity catching—up (Verspagen, 2001).

17.  The estimates reported in Table II.3 are consistent with other research that shows a
relationship between the rate of change in R&D and the acceleration in TFP (see Bassanini et
al, 2000). Using the coefficients reported in this table, it is possible to estimate that, for a
country with a relative TFP level of 79 percent, like Australia in 1997, a 1 percent increase in
total expenditure on R&D increases the rate of growth of TFP by between 0.1 and

0.4 percentage points in the first year (and by diminishing amounts thereafter).!’

D. Conclusions

18.  The objective of this paper was to address the question of the importance and
relevance of R&D spending in raising productivity growth, and in earning “new economy”
credentials. A large literature on the subject emphasizes the importance of international
technological spillovers in determining productivity convergence, and the benefits associated
with following the country on the technological frontier, At the same time, however, several
studies stress that the absorption of foreign technology can greatly benefit from the
development of domestic innovation and R&D abilities.

19.  Using data on a panel of OECD countries for the period 1981-1997, this paper
estimates a reduced—form productivity convergence model and finds that an increase in R&D
expenditure positively affects the rate of technology transfer, and thus the speed of
absorption of ICT from abroad. The main policy implication for Australia is that additional
effort in developing domestic innovation capacity through setting the right incentives for
R&D is likely to pay off richly in the fature and can contribute to sustaining the current pace
of productivity growth.

17 This estimate is based on the lower and upper bounds of the parameter estimates for the
R&D interaction term in the different specifications of Table I1.3.



-35.

References

Bassanini, Andrea, Stefano Scarperta and Ignazio Visco, 2000, “Knowledge, Technology and
Economic Growth: Recent Evidence from OECD Countries,” OECD Working Paper No0.259.

Bemard, Andrew and Charles Jones, 1996, “Productivity across Industries and Countries:
Time series Theory and Evidence,” Review of Economic and Statistics, Vol. 78, No. 1

Cameron, Gavin, James Prouding and Stephen Redding, 1998, “Productivity Convergence
and International Openness.” Bank of England, Working Paper Series, n.77.

Council of Economic Advisors, 2001, Economic Report of the President, Washington, US.

Gordon, Robert, 2000, “Does the “New Economy™ Measure up to the Great Inventiors in the
Past?,” Journal of Economic Perspectives, Vol. 14 (Fall), No. 4

Hall, Bronwyn, 2000, “Innovation and Market Value,” in Productivity, Innovation and
Economic Performance, ed. by Ray Barrell, Geoff Mason and Mary O’ Mahony, (Cambridge
University Press).

Maddock, Rodney, 2000, “Social Costs and Benefits from Public Investments in Innovation,”
Quarterly Bulletin of Economic Trends, Melbourne University, No. 4.

Nordhaus, William, 2001, “Productivity Growth and New Economy”, National Bureau of
Economic Research, Working Paper Series, No.8097.

Salgado, Ranil, 2000 “Australia: Productivity Growth and Structural Reforms,” IMF Country
Repont, 00/24 (Washington: International Monetary Fund).

Stoneman, Paul and Myiung Joong Kwon, 2000, “Gross Investment and Technological
Change: A Diffusion Based Approach,” Productivity, Innovation and Economic
Performance, ed. by Ray Barrell, Geoff Mason and Mary O’ Mahony (Cambridge:
Cambridge University Press).

Verspagen, Bart, 2001, “Economic Growth and Technological Change: An Evolutionary
Interpretation,” OECD/STI Working Papers, 2001/1.



-38 -

Table I1.3. Result of the Regression With GERD as R&D Variable 1/

1 11 m v
Gap (-1) 0057 0.328 -0.538 -0.557
(0.074) (0.024) (6.017) (0.005)
GERD*Gap (-1) -0.049 0.176 -0.182 -0.185
(0.292) {0.013) (0.095) {0.092)
GERD (-1) - - -0.046 -0.045
(0242) (0.242)
Open*Gap (-1) - £.135 -0.307 0.308
(0.261) (0.060) (0.059)
Open (-1) - -0.087 0.156 0.156
{0.058) 0.012) (0.012)
Edu.*Gap (-1) - -0.051 -0.097 -0.097
(0.158) (0.031) (0.031)
Edu (-1) . -0.023 -0.049 -0.048
(0.146) 0.017) (0.016)
Lab.*Gap (-1) . 0.017 0.010 0.013
0.203) (0.538) (0.023)
Lab (-1) - 0.002 -0.001 -
0.712) (0.866)
Bugs.cycle 0.138 0.142 0.105 0.102
(0.004) 0.071) (0.211) (0.210)
R-squared 0.33 0.48 0.48 0.48
Adjusted R-squared 0.33 035 034 035
Durbin-Watson 1.60 1.70 1.88 1.88
Cross-section used 14 9 9 9
Total pancl obervations 155 87 85 85
Sample (adjusted): 1984.97 1984-97 1984-97 1984-97

1/ R&D variable--GERD, total gross expenditure on R&D (as a % of GDP);

Dependent Variable—-TFP growth; method--GLS (cross section weights);
White Heteroskedasticity-Consistent Standard Errors & Coveriance;
P-values for T-statistics in parenthesis.
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Calculation of TFP and Data Definitions and Sources

TFP growth: it is calculated using the following Thornqvist-Theil divisia index:

o o ot o)

., ol val
aj 4 -1

where

t

js the labor income share, averaged over two consecutive years. The data used to estimate
TFP rate of growth are all derived from the Economic Outlook, OECD. In particular: ¥ is the
real GDP for the business sector (GDPV) in 1995 prices: K is the gross capital stock for the
business sector (KBV) in 1995 prices; L is the employment of the business sector (ETB); the
labor income share is compensation of employees (WSSS) divided by current GDP (GDP)
excluding net indirect taxes (indirect taxes, TIND, less subsidies, TSUB). This ratio is
multiplied by the ratio between total employment (ET) and dependent employees (EE), to
take account of the self-employed. The capital income share is obtained as 1 minus the labor
income share.

Relative TFP: it is obtained through the following interspatial divisia index (see Hall and
Jones, 1998):

TFP/’ ) & 4 K/
m[TFPF):m(YF} ol +af u{l"} 1——a_1+a,_1)]1n[KF]

where F refers to the frontier country, the U.S. The data are the same used to estimate the
TFP growth. Output and capital stock data are expressed in U.S. dollars using a 1995 PPP
exchange rate (from WEQ).

R&D: Total Gross Expenditure on R&D as a share of GDP (GERD), R&D Personnel as a
share of total employment, number of Resident Patent Applications (according to the
relationship of patentee to patent offices). Source: Basic Science and Technology Statistics,
OECD. '

Human capital; gross enrollment in tertiary education (total enrolment in tertiary education
expressed as a percentage of the population of the age—group which officially carresponds to
the given level of education). Source: UNESCO.

Openness: obtained as ratio of the sum of exports and imports to GDP. Source: International
Financial Statistics, IMF.

Labor: working days lost for industrial disputes. Source: OECD, Main Economic Indicators.

Business Cycle: rate of change of the consumption of total electricity (KWh per capita).
Source: OECD Energy Balance Statistics.
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. 1
IT1. SOURCES OF FLUCTUATION IN AUSTRALIA’S REAL EFFECTIVE EXCHANGE RATE

A. Introduction and Summary

1. The recent behavior of the Australian exchange rate provides the main motivation for
this study. In particular, the key development of the past years that has preoccupied observers
of the Australian economy has been the sharp weakening of the Australian dollar (3A)
against the U.S. dollar. Although, this decline can be seen as a continuation of a much longer
term trend depreciation, the fall in 2000 has been particularly accentmated and resembles the
pace of decline at the height of the Asian crisis.

2. Set against a background of strong growth and low inflation, generally sound
fundamentals, and relatively favorable economic prospects, the recent fall in the exchange
rate has been puzzling. In particular, the variables believed to be the main driving forces of
the $A in the past—commodity prices, the current account deficit and associated external
imbalances, and interest rate differentials—appear not to be relevant in the recent movement
of the currency. Indeed, prices of Australian commodities have been strengthening, the
current account deficit has narrowed markedly and the trend looks set to continue, and
interest rate differentials versus the U.S. have not moved significantly. For this reason, many
analysts have focused on a number of ad hoc explanations that have not been supported by a
rigorous macroeconomic framework.

3. This paper addresses these issues by examining the relative importance of various
kinds of shocks in accounting for movements in the real exchange rate since the end of the
Bretton Woods period. Although the main focus of this study is Australia, the inclusion of
two other “commodity currencies”-—the Canadian dollar and the New Z¢aland dollar—
which the $A has generally tended to track closely may provide additional insights into the
behavior of the Australian dollar. In particular, the paper focuses on the long-term
relationship between the exchange rate and other macroeconomic variables and makes
explicit use of the propetties of a standard open economy macro model. A four variable
structural vector autoregression (VAR) model s estimated to analyze more systematically
how different shocks feed into exchange rate movements and to assess their relative
importance. Another important part of this exercise will be to analyze how various shocks
have contributed to real exchange rate movements over time.

4. Methodologically, this paper follows the approach proposed by Blanchard and Quah
(1989) for the identification of “fundamental” shocks through restrictions on their long—run
effects and builds on the literature that has extended that empirical strategy to an open
€conomy setl:ing.2 The advantage of this methodology is that it identifies the macroeconomic

! Prepared by Giovanni Dell’ Ariccia (x38135) who is available to answer questions.
2 Gee among others Lastrapes (1992), Clarida and Gali (1994), and Fisher (1996).
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shocks that could simultaneously affect the variables in the system (e.g., exchange rates,
output, relative prices, etc.), without making assumptions on the short-run dynamics or on
the contemporaneous exclusion of any shock from any of the equations in the system. An
early contribution to the literature was made by Clarida and Gali (1994), who estimated a
model with relative output, relative prices, and the real exchange rate for a group of G-7
countries. However, the application of similar models to small open economies has been
limited by the additional complication introduced by the need to control for the terms of
trade.

5. To take account of the fact that real exchange rate variations are associated with
changes in the relative levels of domestic versus foreign variables, this paper estimates the
structural vector autoregression (VAR) model with the real effective exchange rate, relative
output, the relative price level, and the terms of trade all measured relative to a trade
weighted basket of countries (Table I1L.1). Using long—run identifying restrictions, this
methodology allows the identification of four different types of shock: shocks that directly
affect the terms of trade; shocks to the long—run level of relative output; demand shocks; and
pure monetary, or nominal shocks 3

6. The estimated model can then be used to describe the reaction of the different
variables to the four identified macro shocks and to decompose the historical variation of the
forecast error into four fundamental components. The estimated impulse response functions
for Australia confirm the positive relationship between the terms of trade shocks and the real
exchange rate, but do not support the idea of a positive impact of relative supply innovations.
Nominal and demand shocks have the expected response: demand shocks cause an
appreciation of the real exchange rate through an increase in the interest rate differential,
while nominal shocks are associated with a depreciation. The historical decomposition
exercise delivers more interesting results. Io particular, it suggest that a negative relative
demand component, possibly associated with the compression in interest rate spreads
following the fiscal consolidation of the 1990s, accounts for most of the recent downward
pressure on Australia’s real exchange rate.

7. The paper is organized as follows; the next section briefly reviews the related
empirical literatore; Section C reports some stylized facts about the Australian dollar and
reviews some of the explanations proposed for the recent exchange rate developments;
Section D briefly describes the properties of the general open economy macro model
underlying the empirical estimations; Section E describes the empirical methodology;
Section F describes the data and reports some time-series characteristics of the variables;
Section G reports the main results; and Section H concludes.

3 An intuitive way to distinguish between the last two shocks is to think of demand shocks as
impacting the IS curve and of nominal shocks as affecting the LM curve.



B. A Brief Survey of the Literature

8. There is a relatively long tradition of empirical papers focusing on the identification
of the sources of exchange rate fluctuations. Overall, these studies have had mixed success in
explaining movements in the exchange rate. In an early paper on the subject, Lastrapes
(1992) uses restrictions on the long—run behavior of economic variables to distinguish
between real and nominal shocks to the exchange rates for the G-7 countries over the 1973—
1989 period. His finding suggest that real shocks tended to dominate nominal shocks for both
the real and the nominal exchange rates. One shortcoming of this stedy is that by using a
bivariate VAR, it can only identify two kinds of shocks. Indeed, the author acknowledges,
that in the presence of multiple kinds of real shocks (e.g. real demand and supply shocks), his
identification strategy would be potentially compromised. Clarida and Gali (1994) solve this
problem by introducing a three equation open macro model and estimating it using
Blanchard-Quah type restrictions to identify supply, demand, and monetaty shocks. They
find that demand and monetary shocks play an important role in explaining real exchange
rate fluctuations, while supply shocks contribute only marginally.

0. Using cointegration analysis, Gruen and Wilkinson (1994) examine the relationship
between Australia’s real exchange rate, terms of trade, and interest rate differential over the
period 1969-1990. They cannot find a stable relationship between the terms of trade or
interest rate differentials and the real exchange rate over the full period. However, they find
that since the floating of the Australian dollar at the end of 1983, both interest rate
differentials and the terms of trade have stabie relationship with the exchange rate. Henry and
Summers (1999) estimate a GARCH model of the real $A/USS$ bilateral exchange rate for
the 19711998 period. They conclude that changes in the $A/US$ exchange rate are
influenced by changes in commodity prices and in the real US$/Yen exchange rate. Interest
rate differentials do not appear to play a significant role.

10.  The present study closely follows the methodology used by Fisher (1996) and Prasad
(1999) and related to Clarida and Gali (1994). Fisher (1996) estimates a structural VAR
model for Australia and New Zealand with the nominal exchange rate, the price level, and
the terms of trade, all measured in relative terms vis—a-vis the U.S. He finds that real terms
of trade shocks are far more important than nominal shocks in accounting for nominal
exchange rate fluctoations in both countries. In addition, positive real terms of trade shocks
have a significantly positive effect on the price level in New Zealand, but the effect is
negligible for Australia. Prasad (1999) estimates a similar model with relative output, real
effective exchange rate, and the relative price level, all measured with respect to a trade—
weighted basket of countries. His main findings are that for Australia real demand shocks
have been the main determinant of the real exchange rate movements; while for New Zealand
nominal shocks have been relatively more important. The present study adds to these results
by integrating the approaches in Fisher (1996) and Prasad (1999) and considering a four—
variable VAR, which permits the distinction between terms of trade shocks and relative
supply shocks that are not directly related to the terms of trade.
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C. Stylized Facts

11.  This section summarizes some stylized facts about the behavior of the Australian
dollar with a view to examining some of the explanations that have emerged for its recent
depreciation. In this context, some similarities and differences with the Canadian dollar and
the New Zealand dollar will be also highlighted.

12.  One stylized fact is the relationship between the real effective exchange rate and the
terms of trade—which in these countries is closely related to commodity prices (see

Figure ITL1). The relationship is particularly strong in Austraha, where the terms of trade
have traditionally been used to track exchange rate movements.* For this reason, the
significant divergence of the Ausua]m dollar from the value predicted by the terms of trade
has been especially puzzling.” One possible explanation for such a divergence is a break in
the structural parameters of the equation describing the relationship between the exchange
rate and its determinants. In particular, some analysts have argued that over the years
Australia has become more diversified, gradually losing the characteristics of a2 commodity
based country. Thus, terms of trade shocks may have become progressively less important,
relative to other influences on the exchange rate such as interest rate differentials and relative
income growth.

13.  Inasimple exercise, a real exchange rate “tracking equation” based on interest rate
differentials and the terms of trade is estimated. To examine the evolution of the relative
importance of these two factors, the equation is estimated for two separate periods; 1985:1-
1991:4 and 1992:1-2000:2. More specifically, we regress the real effective exchange rate on
Australia’s terms of trade and real interest rate differentials. Note that this regression
involves variables that should be treated as endogenous. Consequently, the results should be
considered as correlations and no causal interpretation should be given to the coefficients.
Real rates were calculated subtracting actual inflation for the year ahead from long—term
rates.® The interest rate differential was calculated as the difference between Australia’s real
rate and the arithmetic average of U.S.’s, Japan’s, and Germany’s real rates.

14.  The equation was estimated in an error correction form as in Beechey et al. (2000).
The examination of the results of the two regressions (see Table IIL2) provides evidence to
suggest that the relationship between interest rate differentials and the real exchange rate has

* See Gruen and Kortian (1996) and Beechey et al. (2000).

% In November 2000 the real effective exchange rate was abont three standard deviations
below the level predicted by the tracking equation used by most analysts, based on terms of
trade and interest rate differentials (see Beechey et al., 2000). Although similar episodes of
divergence have occurred in the past, they were before the floating of $A.

6 As in line 61 of the IFS.
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become increasingly more important_" In particular, all the coefficients of the error correction
specification have the expected sign in both sample periods. However, the terms of trade
coefficient is significant only in the first pericd, while the interest rate differential coefficient
is significant only in the second period. This evidence appears consistent prima facie with the
idea that the interest rate spread compression associated with Australia’s fiscal consolidation
of recent years is one important factor in explaining the recent depreciation of the Australian
dollar.

15. A second stylized fact is the relationship between the country’s net foreign asset
position and the real effective exchange rate (see Figure I11.2). It has been argued that in the
long run the increasing service burden of a growing foreign liabilities requires larger trade
surpluses, and hence a more depreciated real exchange rate. Although theoretically
compelling, that argument does not seem to be supported by the data. First, the explanation is
at odds with the evidence from Canada, whose currency followed long—run trends similar to
Australia, while its NFA position remained roughly stable and even improved relative to
GDP toward the end of the sample. Likewise, no clear pattern is discernible with respect to
the REER and the NFA position in New Zealand. Second, the argument would require that,
over time, the income balance worsens and that the REER depreciation is matched by a
progressive improvement in the trade balance. However, in Australia both variables have
‘remained roughly stable relative to GDP.

16. In view of the inability of these long—run regularities to account for the recent real
depreciation, a number of alternative less conventional explanations have also emerged in the
attempt to explain the behavior of the $A. However, only anecdotal evidence exists to
support or refute these hypotheses. The first contends that the weakness of the Australian
dollar is closely linked to the technology divide: Australia, with a smaller share of the
econony involved in the development and production of ICT products and services relative
to the U.S., has failed to attract foreign investment flows related to the technology sectors.
While it is true the Australian stock market did not soar to levels of the NASDAQ or other
“high—tech heavy” stock markets elsewhere in the world, this explanation sits sharply at odds
with the fact that in the second half of 2000 the depreciation of the $A continued even while
a sharp correction was underway in U.S. technology stock prices.

17. A related story suggests that it is the gap in relative prospects between the U.S. and
Australia that is the chief driving force behind recent exchange rate movements. According
to this thesis downward revisions of expectations on Australia’s output growth relative to
U.S."s output growth were at the root of the sharp exchange rate depreciation until the end of

7 However, econometric problems associated with omitted variables and endogeneity of the
regressors may bias standard tests of coefficient stability in this case (see Rigobon, 2000).

8 Macfarlane, L, “Recent Influences on the Exchange Rate,” November 9, 2000. Available at
www.rba.gov.au .
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the year. The recent appreciation of the $A appears to reflect a downward revision of
expectations about the near—term prospects for the U.S. Although there appear to be little
goad reason for markets to have been skeptical about Australia’s growth prospects, this
explanagion at least appears to be consistent with actual exchange rate movements observed
in 2000.

D. Theoretical Considerations

18.  This section reviews briefly the main characteristics of a standard open economy
macro model whose properties are exploited in this paper’'s empirical framework. In
particular, the differential short-run and long-run properties of a model with sticky prices
can be used to identify the different “fundamental™ shocks to the real exchange rate in the
empirical estimation. In what follows variables will be expressed in relative terms. i.e.
domestic relative to foreign levels.

19.  The theoretical framework begins with the familiar hypothesis of long-run monetary
neutrality. According to this assumption, real variables are, in the long—run, invariant to
innovations in money supply and in money demand. Hence, any model incorporating such an
assumption will have the property that the long-run coefficients of nominal (or monetary)
shocks on real variables are zero. In the context of this paper, this means that “nominat
shocks” can be identified as innovations that have no long—run effect on the terms of trade,
relative ountput, and the real exchange rate. Exogenous monetary policy innovations are an
example of this kind of shock. In the short run, onless prices are fully flexible, an exogenous
increase in the money supply lowers real interest rates leading to higher output growth and to
capital outflows that in tirn cause an exchange rate depreciation. However, in the long run,
prices increase, causing a real exchange rate appreciation and reducing real money balances
that in tum lead to higher interest rates and lower growth. In equilibrium, all real variables
return to their pre—shock levels,

20. A second building block is the assurnption of sticky prices. With sticky prices,
exogenous shocks to aggregate demand have only short—tun consequences for output, with
such consequences being reversed as prices adjust in the long run. However, exogenocus
demand shocks would have long-run effects on the real exchange rate and the price level.
Consider fiscal tightening as an example of this kind of shock: in the short run, a fiscal
tightening compresses output through a reduction in aggregate demand, while interest rates
drop responding to the reduction in the demand for money. This in turn leads to capital
outflows and an exchange rate depreciation necessary to maintain interest rate parity. In the

? Some analysts have compared the expected growth gap between the United States and
Australia to movements in the exchange rate and find that they track movements in 2000
quite well. However, over a longer period (i.e., the 1990s), movements in the expected
growth differential does not perform well in explaining the behavior of the $A. See Asia
Economic Viewpoints, Chase Manhattan Bank, September 2000.



long—run, prices fall leading to a recovery in aggregate demand in turn resulting in an
increase in output. The new long-1un equilibrium will be characterized by the same output
level as in the initial equilibrium, lower prices, and a lower real exchange rate as, for a given
output, an improved current account balance partly compensates for the reduced public
component of aggregate demand. In the context of the empirical model in this paper, these
properties permit the identification of “demand” shocks as innovations that have long-run
effects on the real exchange rate, and potentiaily the price level, but not on output and the
terms of trade.

21.  Finally, the assumption of a small open economy permits the assumption that the
terms of trade are fully exogenous, so that “supply shocks” can be identified as inmovations
that have long-run effects on output, the real exchange rate, and the price level, but not the
terms of trade; while autonomous “terms of trade shocks” are the only innovations that have
long—run consequences for all variables.

22.  One caveat is worth noting about the assumption that innovations to relative output or
“supply shocks™ have no long-run effects on the level of the terms of trade. Because all the
countries considered in this paper are small open economies, it is reasonable to assume that
changes in domestic output do not affect the terms of trade. However, changes in relative
output may also reflect changes in the output of partner countries which may, through a
change in the demand for commodities, have an effect on the terms of trade. For this reason
the robustness of the results is tested by estimating the model under the aiternative
identifying assumption that the terms of trade do not affect relative output, while supply
shocks may affect the terms of trade in the long run,

E. Empirical Methodology

23.  The theoretical considerations in the previous section imply that relative output, the
real exchange rate, and the price level are nop—stationary. Hence, the first step in
implementing the empirical methodology is to test and confirm the non-stationarity of these
series. The model is then estimated in first differences that are confirmed to be stationary. A
reduced—form VAR is set up with the real effective exchange rate, relative output, the
relative price level, and the terms of trade. The model builds on the framework used by
Clarida and Gali (1994) by including relative terms of trade in the analysis. The inclusion of
this additional variable is necessary since the terms of trade have been identified as an
important determinant of the real exchange rate for small resource-based economies like
Australia and New Zealand.®

24.  In the spirit of Blanchard and Quah (1989), and as discussed in the previous section,
the following identifying restrictions are used. First, only terms of trade shocks are expected
to affect the relative terms of trade in the long run (this assumption implies three restrictions

10 See Koya and Orden (1994), and Gruen and Wilkinson {2000) and references therein.
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on the four-variable VAR). Second, the paper follows the standard macro literature and
assumes that demand shocks (a shift in the IS curve) and nominal shocks (a shift in the LM
curve) have no long—run effect on the level of output (two more restrictions). Finally, a sixth
restriction is that nominal shocks do not affect the long—run level of the real exchange rate.
These six restrictions give the model a lower triangular structure in the long—run. The
restrictions are sufficient to make the model exactly identified and can be used to transform
the errors from the reduced—form VAR model into a set of structural disturbances that can be
interpreted as terms of trade, supply, demand, and nominal shocks (see Annex IL.1 for
details). An important advantage of this approach is that short-run dynamics are left
unconstrained, as all shocks are allowed to affect any of the variable in the short—un.

F. Data and Preliminary Analysis

25.  This section describes the daia used in the VAR and presents some descriptive
statistics from the preliminary analysis of the dataset.

26. For Austraha the levels of these four variables from 1963:3 to 1999:4 are reported in
Figure I11.3."! Variables were normalized to 1970:1 and transformed into logarithms.

Relative output was relatively volatile around a broadly unchanged leve! until the 1990s
when it witnessed as significant upward trend. The real exchange rate fluctuated substantially
since the floating of the Anstralian dollar, partly reflecting movements in the terms of trade.
In addition, a long—tun declining trend is discernibie in the exchange rate, again partly in
reflection a similar evolution of the terms of trade. The increases in exchange rate volatility
after 1973 (end of the Bretton Woods period) and 19383 (end of the $A crawling peg) are
clearly visible, and so is the sharp devaluation of the $A after the floating of 1983.

27.  Figure IIL.4 reports the same variables for New Zealand. Contrary to Australia and
Canada, in New Zealand relative output declined substantially over the past four decades.
The real exchange rate depreciated sharply in 1974-735, and then again in 1984. The New
Zealand dollar appears to be on a long—run declining trend, albeit a less pronounced trend
than for the Australian dollar. The exchange rate appreciation and the relative price
stabilization in the early 1990s are both likely to reflect the monetary tightening associated
with the introduction of inflation targeting.

11 L ack of a complete set of data for 2000 precluded its inclusion in the sample. All data in
this paper are from the IFS, the OECD, and the Reserve Bank of Anstralia. Relative output
for Australia, Canada, and New Zealand is constructed using each country’s domestic real
GDP and the trade-weighted average of the real GDP of its trading parmers (although not
complete, the data in this paper covers well above 90 percent of total trade for each country).
Similarly, the relative price level is constructed using domestic CP1 and a trade-weighted
average of the CPI of partner countries. Finally, the real effective exchange rate was
computed using the nominal effective exchange rate and the relative price level.



28.  Figure IIL5 shows that in Canada relative output increased sharply in the 1970s,
stabilized in the 1980s, and exhibited a decline in the 1990s, probably mainly reflecting the
umnilateral strength of the U.S. economy. Canada’s real exchange rate and terms of trade both
followed a long-run declining trend starting in the 1970s.

29.  Before proceeding to estimate the VAR, the time—series properties of the variables
are examined. In particular, the variables are tested for deterministic-trend non—stationarity
using an ADF test. Results are reported in Table IIL.3. For all three countries it is not possible
to reject the null hypothesis of a unit root for relative output and prices. Similarly, it is not
possible to reject the unit root hypothesis for the terms of trade and the real exchange rate for
Canada and New Zealand; while in the case of Australia the rejection is very weak and
depends crucially upon the order of augmentation.

30.  These results suggest that it should be possible to obtain stationarity by taking the
first differences of these variables. Indeed, as Table I3 reports, the ADF test (without trend
term) for the first differences confirms that it is possible to reject the null of non—stationarity
of the fixst differences for all four variables in all three countries.

G. Results

31.  This section presents estimates of the structural VAR described above. Although the
system was estimated using first differences, for ease of exposition and interpretation the
results are presented in levels. The number of lags or the order of the VAR (four for all three
countries) was selected by the Akaike information criterion. The baseline sample period

was 1974:1-1999:4. However, the system was also estimated over different sub—samples in
order to test the robustness of the results and examine possible changes in how the real
exchange rate reacts to fundamental shocks. One important caveat is that, give the sample
period ends with the fourth quarter of 1999, the results in this section cannot rigorously
explain the most recent developments in the Australian real exchange rate.

32.  The effects of fundamental shocks on the levels of the terms of trade, relative output,
the real exchange rate, and the relative prices are examined in two ways. First, impulse
responses are reported and analyzed; and second, the historical decomposition of the real
exchange rate forecast error is examined.

Impulse Responses

33.  Figures IIL6-II1.8 present the impulse responses for Australia under different
specification and for different samples. Figure IIL6 reports the full-sample impulse
responses for each variable to one—standard deviation positive innovation in each of the
fundamental shocks: terms of trade, supply, demand, and nominal (standard error bands were
computed using the Monte Carlo method and are not reported for brevity of exposition).
These impulse responses were obtained by cumulating those resulting by the first-differences
VAR. Key findings are as follows:
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o The three identifying restriction that supply, demand and nominal shocks have no
long-run effect on the terms of trade clearly show in the top-left panel, where only
terms of trade shocks have permanent effects.

¢ Similarly, in the bottom-left panel, relative output reacts significantly only to supply
and terms of trade shocks.

» More interestingly, the top-right panel shows that, ag expected, innovations in the
terms of trade have a strong and permanent effect on the level of the real exchange
rate; while positive relative supply shocks are a source of only temporary real
appreciation, and to a much more limited extent (not significant).

+ Consistently with Prasad (1999) and Fisher (1996), and the predictions of standard
open economy macro modeis, permanent demand shocks have a positive effect on the
real exchange rate; while nominal shocks cause only temporary shifts in the real
exchange rate.

o Finally, the bottom-right panel shows that nominal shocks have a permanent pesitive
effect on the relative price level, while supply shocks have a permanent negative
effect; demand and terms of trade innovations have no significant effect on the
relative price level.

34, In summary, these results confirm the imnportance of the terms of trade in determining
Australia’s real exchange rate, while offering only very weak support to the idea that the
depreciation of the $A in the late 1990s was due to a negatlve shock to the expectations on
the relative output performance of Australia and the U. S.12 Rather, they are consistent with
the thesis that a relative contraction of aggregate demand may have been responsible for the
weakness of the Australian dollar. Indeed, the estimates suggest that, over the sample period,
shocks to relative output have had only small and temporary positive effects on the real
exchange rate.

35.  Figure IIL7 reports the impulse responses for Australia’s real effective exchange rate
over different periods. The top panel reports the results for an extended sample, which
includes some of the Bretton Woods years and the first oil shock: 1963:3 - 1994:4. The
center panel graphs the impulse responses estimated over the baseline period 1974:1 -

1999:4. Finally, the bottom panel repotts the results for the period since the floating of the
Australian dollar, 1984:1 —1999:4. There are no striking differences among the three panels.
However, not surprisingly, the relatively larger impact of a terms of trade shock over the
floating period is noticeable.

12 Supply shocks are the main innovations affecting relative output in the medium run, To
that extent, they can be interpreted as shocks to expectations.
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36.  Finally, as a test of the robustness of the results to the identifying assumptions,

Figure I11.8 reports the impulse responses of Australia’s real effective exchange rate under
some alternative identifying assumptions (bottom panel). As noted above, the main concern
related to the assumption of exogeneity of the terms of trade movements. It is possible that
large changes in demand may affect the terms of trade calling into question the validity of the
identifying assumption that the terms of trade are independent from relative output in the
long run. One way to test the robustness of the results from the baseline specification is to
reverse this identifying assumption. Under this alternative specification, terms of trade
shocks have no long—run effect on relative output, while supply shocks may have long—un
consequences for the terms of trade. These impulse responses are very similar to those for the
baseline specification and confirm the robustmess of the results from the corresponding
identification assumptions.

37.  Turning to the comparison with other “commodity currencies,” Figure H1.9 reports
the full sample results for New Zealand.

¢ Again, the three identifying restriction that supply, demand and nominal shocks have
no long-run effect on the terms of trade can be seen clearly in the top-left panel,
where only terms of trade shocks have permanent effects; and a similar argument
applies to the bottom-left panel.

¢ A striking difference with Australia is the negative response of relative output to a
positive terms of trade shock. One interpretation of this results is that the strict use of
MCI as a trigger in the inflation targeting framework may have caused the New
Zealand authorities to react in a contractionary manner to positive terms of trade
innovations. However, this resuit could be also due to the strong correlation between
Australia’s and New Zealand’s terms of trade (0.64 in the 19602000 period)} and the
large weight of Australia in New Zealand’s relative output.

» Tuming to the top-right panel, in New Zealand as in Australia, both a terms of trade
shock and demand shock have a positive permanent effect on the real exchange rate.
However, the relative importance of the terms of trade in the exchange rate
determination is much less pronounced than in Australia.

e Another difference relative to Australia is the significant positive effect of a terms of
trade shock on the relative price level (bottom-—left panel). This result is consistent
with Fisher (1996) who also finds the terms of trade to be important for relative prices
in New Zealand, but not in Australia. This difference may be partly explained by the
different reaction of Australia’s and New Zealand relative output to terms of trade
shocks.
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38.  Finally, Figure IIL10 reports the impulse responses for Canada.

» The top-right panel shows that, unlike for Australia and New Zealand, a terms of
trade shock does not have a positive effect on the real exchange rate; while it has a
positive effect on relative output (bottom-left panel).

e The bottom-right panel shows that the relative prices impulse responses are similar to
those for Australia and New Zealand with the exception that a positive terms of trade
shock has a negative effect on the relative price level.

Historical Decomposition of the Forecast Error

39.  Next, this section examines the historical decomposition of the unconditional forecast
error for the real effective exchange rate. This error represents the unforecastable innovation
in the level of the exchange rate and can be decomposed into components attributable to each
of the four fundamental shocks identified in the structural VAR,

40.  Figure TIL11 depicts the exchange rate forecast error and its decomposition for
Australia. The top panel reports the actual forecast error and each of the subsequent panels
depicts what the forecast error would have been if only that particular kind of shock had hit
the system in the sample period. Overall the terms of trade and demand components account
for most of the forecast error, while the supply and nominal components seem to have a more
limited role.

e Turning to the evolution of the various components, it appears that in the late 1970s
the terms of trade component accounted for most of the downward pressure on the
real exchange rate; the demand component was first marginally positive and tumed
negative at the end of the decade; while the supply and nominal components were
broadly neutral.

» In the first part of the 1980s (characterized by a wide U.S. dollar cycle} the terms of
trade were mostly a depreciating factor, while real demand sustained the exchange
rate. Both factors and the nominal components account for the 1986 depreciation and
the tumaround of the terms of trade is mainly responsible for the recovery after 1987.

e A similar, although less pronounced, pattern can be described for the terms of trade
component in the1990s. In addition, the nominal component which played a broadly
neutral role in the first half of the sample became an overall positive factor in the late
1980s and the early 1990s, reflecting a relative tightening of monetary policy
associated with the adoption of inflation targeting. Finally, in the late 1990s, the
negative demand component possibly associated with the fiscal consolidation and the
consequent compression of interest rate spreads was the main factor putting
downward pressure on the exchange rate, while the supply and terms of trade
components played a mitigating role.
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41.  Figure 11112 show the decomposition of New Zealand’s exchange rate forecast error.
As for Australia, the terms of trade and real demand components play an important role, and
the supply component represents only a marginal contribution. However, unlike for
Austraha, in New Zealand the nominal component seems to have played an important role as
well.?

42.  Inthe late 1980s, the terms of trade and the demand component accounted for most of
the appreciation of the New Zealand dollar. In the early 1990s, the demand (likely associated
with the marked fiscal consolidation) and the supply components contributed to the
depreciation, while the nominal component represented a sustaining factor reflecting (as for
Australia) the new monetary policy discipline. Indeed, since the late 1980s the transition to
an inflation targeting regime is clearly visible in the sharp increase of the nominal component
of the forecast error. Recent developments seem to be accounted by a downward movement
in demand and nominal components.

43,  Finally, Figure II1.13 presents the error decomposition for the Canadian exchange
rate. Overall the terms of trade component, although important, accounts for a

smaller percentage of the forecast error than for Australia and New Zealand. Instead, the real
demand component is the main contributor, accounting for an overwhelming part of the
unforecastable real exchange rate movements.

H. Conclusions

44.  This paper set out to examine in a systematic manner the sources of real exchange
rate fluctuations and possibly shed some light on some recent developments in the Australian
doflar exchange rate. A sttuctural VAR model of the terms of trade, relative output, the real
effective exchange rate, and relative prices was estimated for Australia, New Zealand, and
Canada. '

45.  The estimated model was then used to describe the reaction of the real exchange rate
to four different macro shocks and to decompose the historical variation of the forecast error
into four fundamental components. The results for Australia confirm the positive relationship
between the terms of trade shocks and the real exchange rate. In addition, the historical
decomposition exercise shows that terms of trade and real demand innovations account for
most of the unforecastable real exchange rate variation. The empirical evidence does not
support the idea~—popular amongst market analysts—of a positive impact of relative supply
inmovations on the real exchange rate, and suggests that a contraction in Australia’s relative -
aggregate demand, possibly associated with the fiscal consolidation and the Asian crisis, has
accounted for most of the downward pressure on the Australian dollar in the late 1990s. The
terms of trade and relative output seem to have represented mitigating factors. It is well-

13 This result is consistent with Prasad (1999) who also find a similar pattern in the
comparison of Australia and New Zealand. :
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known that models of exchange rate dynamics typically have very poor predictive power and
there is no reason to presume that the framework employed in this paper should be any
different. That said, it appears reasonable to state that the evidence in this paper is consistent
with the idea that the recent fall in the $A has been due to demand shocks, but does not rule
out the exchange rate having “overshot,” especially during 2000.

46.  For New Zealand the estimation results suggest that, in addition to terms of trade and
real demand innovations, nominal shocks also play an important role. Finally, the results
confirm the relatively lower importance of terms of trade shocks for Canada, where the real
demand component seems to have an overwhelming importance.
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Figure [I1.1. Terms of Trade and REER
(1970 = 100)
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Figure IT1.2. Net Foregign Asset Position and REER
(NFA as percentage of GDP - secondary axis)
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Figure IT1.4, New Zealand: Descriptive Statistics
(in logs, 1970=100)
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Figure IT1.7. Australie: REER Impulse Responses aver Different Sample Periods
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Figure [11.8. Australia; REER Impulse Responses Under Alternative Identifying Assumptions
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Figure I11.9, New Zealand: Impulse Responses
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Figure IT1.1¢. Canada: Impulse Responses
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Figure III.11. Australia: Historical Decomposition of the REER Forecast Error
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Historical Decomposition of the REER Forecast Error
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Forecast Error
Terms of Trade Camponent

Figure II1.13. Canada: Historical Decomposition of the REER Forecast Error
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Table ITI.1. Trade Weights

Australia New Zealand Canada
United States 21.9 16.6 56.2
Japan 202 15.3 11.8
Germany 8.9 8.6 5.6
United Kingdom 7.8 8.5 39
France 4.9 5.4 34
Italy 4.6 5.0 2.8
Taiwan POC 38 2.7 2.7
Korea 3.4 23 2.8
New Zealand 33
Canada 3.2 29
China 2.9 1.8 13
Netherlands 2.9 4.8 1.8
Belgium 2.5 2.8 1.5
- Singapore 25 14
Hong Kong SAR 23 1.6 14
Sweden 1.8 1.7 1.4
Switzerland 1.6
Brazil 1.3 1.2
Australia 13.9
Denmark 1.6
Spain 14
Mexico 2.0

Source: IFS. Sample period 1966 -1999.
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Table 1I1.2. Australia: Real Exchange Rate Tracking Equation

1985Q1:1991Q4 1992Q1:2000Q2

Coefficients T-Statistics Coefficients T-Statistics

REER (1 lag) -0.31* 29 -0.41* 3.8
Terms of Trade (1 lag) 0.29%» ' 2.1 -0.06 -0.42
Interest Rate Differential (1 lag) 021 1.1 0.95*% 4.5
Change in the Terms of Trade L.1* 49 1.18* 44

Source: IFS, * and ** represent significance at the 1 percent, 5 percent, respectively. Constant not reported.

Table HI.3. Augmented Dickey-Fuller Statistics

Australia ~ New Zealand Canada
Terms of Trade -38 -3.1 -2.1
Relative Output -1.0 -3.2 -1.4
REER -39 -3.2 2.6
Relative CPI -2.5 -1.0 -1.4
Critical vaiue (95 percent) 3.4 34 34
Terms of Trade (1% Diff)) -6.3 -6.2 -0
Relative Output {1* Diff) 9.9 -6.7 4.6
REER (1% Diff)) -4.1 4.6 -5.0
Relative CPI {1 Diff.) -3.1 4.2 5.5
Critical value (95 percent) -29 2.9 -2.9

Source: IFS. Sample period 1966 -1999. Regressions include an intercept and a linear
trend for the Ievels, Regressicns include an intercept but no trend for the first
differences. Order of augmentation selected using the Akaike Information Criterion.
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A Formal Description of the Empirical Methodology
This annex provides a formal description of the empirical methodology used in the paper.

Let X, denote a vector containing the first differences of the relative terms of trade, relative

output, the real effective exchange rate, and the relative price level.! Then, we can write the
reduced-form VAR as

B(L) X=¢, Var(g)=£2 1))

Where B(L) is a 4x4 matrix of lag polynomials. This VAR can be inverted to obtain the
following moving average representation:

Xi=Cl)&, where C(I) = B(I)” and Cp=1 ?)

In order to be able to give an economic meaning to the estimation results, one has to derive
an alternative moving average representation where the shocks are mutually uncorrelated and
can be interpreted as fundamental macroeconomic shocks, that is:

Xe=AL)n:, Var(m)=I &)

The relationship between the reduced-form and the structural parameters are evident from the
comparison of equations (2) and (3), namely: 5, = Ag” g and 4;= Cidp , forj=1, 2, ... Since
the variance covariance maltrix, £2, is symmetric, the identity 4gdp” = 2 entails ten
restrictions on the sixteen elements of 45 . Consequently, the identification of the 4y matrix
requires six additional restrictions which are imposed by constraining particular long-run
multipliers in the system to be zero.

One can write the set of long-run multipliers as the matrix A(7) = [+ 4A; + 42 +...] Jor
alternatively, A(1) = [T+ C;+ C2+...]* Ap. Hence, given the estimates of C; forj=1, 2, .,,
by constraining a particular long-run multiplier, one imposes a linear restriction on the
elements of the 4, matrix. As described above, in this paper it is assumed that terms of trade
shocks alone have a permanent effect on the level of the terms of trade, that nominal and
demand shocks have no long run-effect on the level of output, and finally, that nominal
shocks do not have a permanent effect on the level of the real exchange rate. These
assumptions restrict the elements (1,2), (1,3), (1,4), (2,3), (2,4), and (3.4) of A(]) to be zero,
and make the 4o matrix uniquely identified.

Finally, because of the lower triangular structure of the 4(Z) matrix, one can interprét Nies Moty
13:, and 74 as the underlying terms of trade, supply, demand, and nominal shocks,
respectively.

! The actual data used in this paper are described in Footnote 9.
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IV. WELFARE REFORM—THE STATE OF PLAY AND CHALLENGES AHEAD' -
A. Imtroduction

1. In December 2000, the Australian Government made its initial response to the Final
Report of the Reference Group on Welfare Reform (the “McClure Report”),2 thereby
culminating a two year process that has brought welfare reform near the top of the domestic
policy agenda. The response signaled a substantial additional budgetary investment in
enhancing and complementing Australia’s social safety net, noting that welfare reform would
be among the highest funding priorities in the 2001/02 Budget. Given the support of the
major recommendations of the McClure report across a broad spectrum of civil society,
Australia appears set to embark on a comprehensive, long-term reform of its welfare system.
In doing so, it would join a growing number of OECD countries including the US, UK and
Canada—although the approach in Australia looks likely to remain distinct.

2. The increased interest in welfare reform in Australia stems in latge part from the
costs—both social and economic—of the persistence of welfare dependency. Key indicators
of welfare use (other than those relating to the receipt of unemployment benefits) have
showed little or no improvement in 1990s in the face of a prolonged and vigorous economic
expansion. In particular: (i) the proportion of the workforce age group receiving some form
of income support has risen sharply since the 19605 (rouch more so than the unemployment
rate) while the proportion of jobless of workforce age has actually fallen; (i) one seventh of
workforce age population receives at least 90 percent of its income from government
transfers; (iii) public spending on income support has continued to rise as a percentage of
GDP; (iv) jobless families are becoming an increasingly prevalent characteristic of the
economic landscape (as are two—earner families); and (v) research has shown that that
joblessness and welfare dependency of adults can adversely impact the life chances of
children, suggesting that social and economic disadvantage could persist across generations.

3. The main drivers of these outcomes are economic and demographic factors, as well as
government policies. The most important economic change over the past 30 years has been
the increase in the unemployment rate, notwithstanding its steady decline in the current
business cycle. The increase in part-time and casual unemployment has also contributed,
albeit to a lesser extent. The demographic factors with the most impact have been the
increase in lone parenthood, the decline in fertility rates and the aging of the baby boom
cohort. Changes in government policy—including expanding the coverage and types of

! Prepared by Paul Gruenwald (x38430), who is available to answer questions.

2 participation Support for a More Equitable Society, Final Report of the Reference Group
on Welfare Reform, Department of Family & Community Services, Canberra (July 2000).
The Group comprised members of the community sector, academia, business and
government.
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income support payments as well those measures aimed at improving targeting through
tightening the income and asset tests—have led to an increase in the complexity of the
system and have exacerbated existing disincentives for labor force participation.

4, This paper provides an overview of the current state of play regarding welfare reform
in Australiz and points to key issues and challenges in the period ahead. It is not meant to be
a comprehensive study, but rather aims to highlight the main issues as they relate to the
economic—rather than the social-—dimensions of welfare reform. From this perspective, the
key problem is how to provide incentives for and policies which support labor force
participation while continuing to offer an adequate safety net and containing budgetary
costs—subject to the social and political constraints in the Australian context. Solving this
problem is likely to require a gradual, iterative process, drawing on observation of what
actually works in practice.

5. The remainder of the paper is structured as follows. Section B looks at the stylized
facts of the Australian welfare system and trends in the Iabor market and welfare use. Section
C provides a cross—country (OECD) view of trends in social spending and welfare reform
efforts. Section D looks at the need for reform in the Australian welfare system and the key

" recommendations of the McClure report. Section E presents the Government’s initial
response to the McClure Report. Section F looks at the expected macroeconomic effects of
welfare reform, and Section G concludes with the challenges ahead.

B. Stylized Facts of the Australian Welfare System’
The Nuts and Bolts of the System

6. Australia’s welfare system {called the “social security” system) is a national system
funded out of general revenue. It provides income support payments to over 5 million adults
(defined as age 15 and over) out of a total population of 15 million. The main objective of the
system is poverty relief rather than income maintenance—welfare payments are designed to
provide an adequate income to eligible people. Payments are based on a person’s family
situation, income and other factors related to need—not on previous eamings. Also,
payments are made subject to the claimant satisfying the relevant eligibility requirements, but
are not time-limited. Importantly, the system is highly targeted, and features both income
and asset tests.

7. There are three broad classes of income support payments, which comprise (in
descending order of generosity): pensions; allowances; and special benefits. Details are
provided in Boxes IV.1 and IV.2. In theory, pensions are intended to cover situations
requiring long—term income support such as old age, severe disability or widowhood.

3 The bulk of the material in this section comes from the technical appendices to the Interim
Report of the Reference Group on Welfare Reform (March 2000).
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Box IV.1. Summary of Eligibility Criteria and Activity Requirements, Main Workforce-Age Income

Support Payments
Payment Type Basic Eligibility Criteria Labor Force Criteria Activity Requirements
Pensions

Widow B Pension Previously married woman born None None

before Juky 1937 or who was a lone

parent at age 45 and born before July

1942 (no new grants since March

1997)
Disability Support Long-term or permanent disability. Unable to work full- None
Pension At least 20 points on the impairment time for at least the

tables Rext two years
Wife Pension Wife of a pensioner {no new grants None None

since June 1995)
Carer Payment Caring in their own home for a person | None Provide full-time

with permanent or long-term personal care or

disability supervision
Parenting Payment Single and primary carer of dependent | None None
Single child{ren) under 16 vears of age

Allowances
Newstart “Unemployed’ and not full-time Not working full-time | Active job search or other
Allowance/ student, available for and willing to or in substantiai self- activities to improve
Youth Allowance vndertake suitable work employment employment prospects
Parenting Payment Partnered and primary carer of None None
Partnered dependent child(ren) under 16 years :
Mature Age 60 years of age but less than Age No recent workforce None
Allowance Pension age expericnce, defined as:
: ) has not worked at least

Partner Allowance Has a partner on income support and 20 hours 2 week for a None
Widow Allowance | Previously married woman over 50 more in the 12 months | None

years of age, who was widowed, before claiming

divarced or separated after turning 40

Students Payments
Austudy Payment/ | Full-time student undertaking None Satisfactory attendance
Youth Allowance approved course and/or academic progress
(Student) '
Special Benefit
In financial hardship and not eligible Unable to eamn May have requirements
for another payment sufficient livelihood similar to Newstart or
: for reasons beyond Youth Allowance
their control.
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Box IV.2. Summary of Payment Rates and Income Tests, Main Income Support Payments

for People of Workforce Age

Payment Category Basic Rates of Payment Income Tests
Pensions Single:  $394.10 per fortnight (pf) | Free Area:  $106 pf (single)
Age Pensian _ Partnered: $328.90 pf $188 pf (couple)
Disability Support Pension plus $24.60 pf per child
garertli’nay?ent ¢ Single Tapered reduction rate:
Ma; ::rc ‘E geaﬂ?\lvan?e : For singles payment reduced by
Mature Age Partner 40 cents for each dollar above

Allowance (granted before

free area.

Tuly 1996) For couples payment reduced by
20 cents for each dollar above
free area.

Allowance Single, no children:  $350.80 pf | Free Area:  $62 pf

Newstart Allowance Single, with children or Tapered reduction rates:

‘Sickness Allowance Single, 60+ years, 9+ mths duration: | 50 cents for each dollar between

Widow Allowance $379.80 pf $62 and $142pf

Partner Allowance Partnered $316.40 pf 70 cents for each dollar above

Mature Age Allowance $142pf.

(granted after July 1996) Partner income which exceeds

Parenting Payment cut-out points reduces

Partnered fortnightly allowance by
70 cents in the dollar.

Austudy Payment Single or Free Area: $230pf

Partnered, no children: $290.10 pf | Tapered reduction rates:
Single, with children: $330.10 pf 50 cents for each dollar above
Partnered, with children: $318.60 pf | the frec area $236 and $316pf
Higher rates payable to people who Z}? cents for each dollar above
at.
have been long-term unemployed.
Recipients can accumulate an
‘income bank’ of unused free
area up to $6,000.00
Youth Allowance Single, 16-17 at home: $158.80 pf | Full-time students — as for
Single, 18+athome = $190.90 pf | Austudy Payment
Single, not at home or | Other — as for Allowances
Partnered, no children $290.10 pf Parental income test applies if
Single, with children: $380.10 pf | notindependent.
Partnered, with children: $318.60 pf

Special Benefit Newstart or Youth Allowance rates | No Free Area
apply. Benefit reduced by $1 for every

$1 of income,
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Allowances, on the other hand, are intended for people with short-term needs such as the
unemployed and the sick. Pension payments therefore give more weight to long—term income
maintenance while allowances are structured on the expectation that the individual will return
to work. As a whole, the system provides: (i) non—activity tested—entitiements for various
groups to subsist outside the labor force {most on pensions, although some are on
allowances); (ii) allowances for the unemployed and for students; and (iii) a safety net for
others in need.

8. Extensive use of means testing in Australia has resulted in a welfare system that costs
less and is more redistributive relative to other industrial countries. The consensus is that the
system has been very effective in eliminating poverty and providing a strong safety net.!
Income tests, which are applied on a fortnightly basis, involve:

* afree area, or the amount of money a person can earn without any reduction in
welfare payments received, and

s one or more taper rates, or the proportion of welfare payments withdrawn for
each additional dollar of private income earned above the free area.

Free areas and taper rates serve {0 encourage welfare recipients to eam private income, for
example through part time or casual work. In general, pensions have more generous income
tests than allowances since recipients are presumed to require longer—term income support.
The same logic applies to asset tests. In general, pensions have tapered asset tests, while
allowances have “sudden death™ cut-out levels, above which no income support is avaiiable.

9. A basic element of the Australian approach to welfare is the notion of “mutual
obligation.” This notion can be interpreted as a view that a contribution from all sectors of
society—government, business, communities and individeals—is required for a well~
functioning welfare system (or, conversely, that requiring action from only part of the
broader society will lead to sub—optimal results). Govemment and the community have a
“mutual obligation” to provide income support to eligible people as well as to provide
opportunities for them to participate and improve their situation. Individuals are expected to
take up such opportunities—for example, people receiving unemployment benefits are
required to actively look for work and to undertake activities such as training that will

* While payment rates vary according to category, age and the presence of a partmer and/or
dependents, and are adjusted in line with the CPL, the Government has legislated to maintain
the single rate of pension at a minimum of 25 percent of male total average weekly earnings.

3 Mutzal obligation will not receive much direct coverage in this paper owing to the focus on
labor market incentives—the recommendations of the McClure Report regarding mutual
obligations appear in Annex IV.1.
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improve their employability. Business has the responsibility to generate wealth and
employment, including for those on income support.

Trends in the Labor Market

10.  The most prominent trend in the Australian labor market over the past three decades
has been the tise in the unemployment rate. While unemployment as a percentage of the
workforce age population was steady at around 1 percent from the mid-1960s to the

early 1970s, it rose sharply thereafter, and averaged 6%2 percent in the 1990s. (By way of
comparison, the unemployment rate measured in terms of the labor force averaged

8% percent in the 1990s.)

Mean Duration of Unemployment

11.  Accompanying the increase in ::,
unemployment has been an increase in its s0
duration and a change in its distribution across | ,; |
families. The mean duration of unemployment |2 ,, |
rose steadily from less than ten weeks in the 2
mid-1970s to over 50 weeks by the 10
early 1990s, where it has remained since. o

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

When the period between employment is £ 3 T EEE T EE B E B
relatively short, there is a lower likelihood that S - - - o "
ager.lts will need to resort to Changa in the Number of Workiorcs-Ags income Units

the income support system by Number of Employed Adults, 1962 to 1996-57

and job—related skills will
remain fresh. On the other
hand, longer spells of
unemployment both
increase the likelihood of
using the social safety net
and decrease connectedness
with the workforce, thereby
increasing the risk of

oougles with children cauplas wie children lone parants single people

persistent joblessness.
Importantly, Australian
families have also become increasingly divided between two—job households and zero—job
households, which has been a strong contributor to the tise in welfare usage. Over the

15 years ending in 1997, the number of families with one working adult fell, while those with
two or zero working adults rose.

12.  Another important development over the past few decades has been the increase in
labor force participation of women and, relatedly, the growth of part-time employment.
While male participation fell from 91 percent in the mid-1960s to 81 percent in the

late 1990s, female participation rose from 41 percent to 64 percent. Reflecting the higher
incidence of part—time work among females, the proportion of part-time workers rose from
under 10 percent in the mid-1960s to over one—quarter in the late 1990s. It should be noted
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that to the extent that part—time employment reflects worker preferences, and to the extent
that the interaction between part-time employment with the welfare system is non—
distortionary, the rise in part—time employment is not in itself a negative ouicorne.

13.  Australia also has a significant number of underemployed workers and people
marginally attached to the labor force. The underemployed are defined as those part-time
workers who would prefer to work longer hours plus fuil-time employed persons who work
less than 35 hours per week due to economic reasons (e.g., if there was insufficient work to
allow them to work more hours). The vast majority of underemployed are in the former
category. Underemployment is higher for men than for women. Between the 1985 and

late 2000, the proportion of men in this category rose from 23 percent to 36 percent, while
women rose from 15 percent to 21 percent. The marginally attached are those who would like
a job but are either not available for work or not actively seeking work. In September 1999
there were 883,000 marginally attached, and the number of such people is currently at its
lowest level since late 1996, The two main groups with marginal aitachment are women aged
2544 engaged in home duties, and students. Over 40 percent of this group received
govemment cash payments as their main source of income.

14.  Finally, the Australian labor market is characterized by a high rate of turnover relative
to the rest of the OECD. The occupations with the highest turnover—blue collar and lower—-
skilled white collar positions—are the types most likely to claim weifare benefits. As will be
argued below, the high rate of turnover may play a valuable role in absorbing an increase in
labor supply resulting from welfare reform.

Trends in Welfare Use

15.  Reflecting in part the labor
market trends noted above, the Jobless Workforce-Age Population (1965-08)
proportion of the workforce age
population receiving income support has
risen sharply over the past three decades
from under 4 percent in 1965 to about
22% percent in 1998—a much higher
jump than in the proportion unemployed.
While it remains the case that not all
jobless people receive income support R et

payments, it is quite clear that the s uee 1973 1877 1981 1986 1966  1%a  tear
increase in the proportion of the
workforce on income support has risen -
sharply despite a fall in the overall proportion of joblessness. This has been particularly true
in the 1990s, where use of income support as a proportion of the workforce age population
has not changed appreciably since the end of the 1990-91 recession, while unemployment
has dropped steadily. -

e Jrbilons ~ -~ HEoma support —A— Urompieyaed




-76 -

16.  In addition to the rise in unemployment and its duration, several reasons explain the
increase in welfare use. First, the proportion of couples with no paid work has increased,
mostly due to rising joblessness among men. Second, there have been sustained increases in
 the rate of lone parenthood-—these families are much more likely to be reliant on income
support. Third, the number of people combining part-time work and income support has
grown sharply. Finally, the aging of the population has contributed to the rise in income
support usage reflecting that this cohort has a higher propensity to use the welfare system
(see below). Also relevant are the individualization of benefit eligibility in 1995%and a
number of policy changes aimed at promoting part-time and casual work, the income from
which are often complemented by support from the welfare system.

17.  Far from being a homogeneous group (which was more the case in the past), the
welfare system covers a wide variety of workforce—age people. In 1965, over 40 percent of
income support recipients were classified as disabied or sick, more than twice as large as any
other group. By 1998, however, the distribution was more balanced with one-third classified
as unemployed, 20 percent disabled or sick, 17 percent as partner or child carers, and

14 percent each for lone parents and students.

18.  With the rise in the proportion of

the workforce claiming income support Commonwealth Spending ou Income Suport
payments, the fiscal costs have risen (35 a percentage of GDP)
sharply. According to Australian Bureau
of Statistics data, Commonwealth
expenditure on social security (excluding
old age payments) was about 2% percent
of GDP from the mid—1960s before
jumping to around 4 percent of GDP in the
late 1970s, jumping againto S percentof | T e e & T T T T T Y
GDP in the mid. 1980, and again to g2 EEEEEaERETEE
6 percent of GDP in the early 1990s,
where it stands at present.

= M W Bk Wy

19.  Income units with no adult in paid employment are much more likely to be on income
support than those with working adults. Moreover, the uneven distribution of jobs across
families noted above also has intergenerational effects. Children from families receiving
income support are two and one-half times more likely to end up on income support
themselves than children from families that do not receive income support. Moreover, in
Australia joblessness affects a larger proportion of families with children than in most other

€ In the case of married couples where both partners were unemployed, each is required to
file a claim separately—previously, one partner would claim benefits.

" The Commonwealth accounts Tor over 90 percent of total public sector welfare spending.
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industrial countries, which results in greater reliance on government support for this group
compared to singles and couples without children (Oxley, et al., 1999).

20. Reflecting the trends outlined above, welfare dependency—defined as receiving over
90 percent of income from government cash payments—continues to increase. In 1986, some
12 percent of income units were welfare dependent, rising to over 14 percent in 1996-97.
The incidence of dependency is much higher among single persons than couples.
Dependency is notably high for lone parents, at over 40 percent. Also, couples with children
are less likely to be dependent on welfare than couples without children—the reverse is true
for single parents. Dependency was also high among the elderly reflecting an earlier, more
general expectation of relying on old—age pension in retirement. It should be noted that long—
term reliance on income

Workforce-age Income Units with at Least 90 Percent of Income

support is entirely from Government Cash Payments, 1986 and 1996-97

appropriate for certain

segments of the workforce Ty el

age population, including

people with serious Conuples with childzen 1255 64 1619 80

disabilities that prevent them  [Tor 'mmm 7 e 1969 i

from taking paid employment |Single persons wio children 5237 182 7183 204

?ﬂdtﬁeodlzﬁggg pl'gtg-'er Cﬂl’el Al wordorce age adalts 11593 158 15574 11
or the an y.

The concern in Australia is

that a large and growing proportion of the welfare dependent population is made up of
potentially employable adults who would normally be expected to be engaged to some extent
in the labor market.

C. Cross—Country Comparisons

21.  This section takes a brief look at social spending across the OECD and the emerging
consensus in the OECD of “what works” as regards labor market and social policies.?

Table IV.1 shows data for gross cash social expenditure—defined as labor market plus non—
health, non--retirement public expenditure—across a number of OECD countries in 1995.°
Australia is ranked toward the low end of the spectrum—although it is in the cluster of
“Anglo—countries” with which it is often grouped. This result holds up even if one excludes
unemployment benefits, which would tend to bias the numbers up or down depending on the
relative position of countries in the business cycle. As noted above, Australia’s tightly

8 For labor market policies, see Martin (1999). For social policy, see OECD (1999).

® In a ranking of ner non-health social expenditure (with the netting intending to capture the
effect of the tax system) for 1995, Australia comes in 10™ out of 12 OECD countries. In that
sample, the UK comes in 8", Ireland 9%, Canada 11" and the US 12,
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targeted income support system has been able to achieve its objectives in a relatively efficient
manner as measured by total spending.

22.  Inrecent years OECD couniries have shown a greater willingness to innovate in the
area of social policy, and a consensus on a “New Social Policy Agenda” has begun to emerge
(OECD, 1999). In short, the consensus suggests that there are three pillars in an effective
social assistance system: cash assistance; social services and labor market services.
Importantly, these three pillars are seen as interrelated—experience shows that progress in
welfare reform cannot be made by advancing on only one front. Gther factors in the new
consensus are that: (i) while there is no trend toward either increasing or reducing the level of
cash assistance, there is strong movement toward making benefits dependent on labor market
participation including for, after an increasingly short pericd, lone parents; and (i) sufficient
attention needs to be paid to the fixed costs of labor market reinsertion.

23. A key focus in recent social policy discussions has been on “making work pay.” In
general, this involves avoiding unemployment traps (where the benefits from unemployment
and related benefits approach or exceed post-tax income from work) and poverty traps
(where rapid withdrawal of benefits leads to effective marginal tx rates, EMTRs,
approaching or exceeding 100 percent). These traps can be avoided through lowering
henefits on the one hand and/or lowering taper rates or providing other types of in~work
benefits on the other hand.'® Also included in this class are participation benefits and other
schemes that seek to address the issue of the fixed costs of participation.

24.  One of the better known and most often analyzed examples of in—work benefits is the
Eamned Income Tax Credit (EITC) in the US (see, e.g., Disney, 2000 and OECD, 1999). The
principle behind the EITC is to lower the EMTR for a person taking up work by providing
for an employment contingent tax credit. The trade—off for introducing incentives along the
lines of the EITC is that the benefit net is widened to include higher income workers, thus
increasing the fiscal cost of the system. For example, the EITC costs %5 percent of GDP per
year and the UK’s Working Family Tax Credit costs about % percent of GDP year. While
there is no presumption that the costs would be different in Australia, it should be noted that
the existence of taper rates and free areas in the benefit structure provides the tools to
replicate the incentive effects of the EITC without introducing any new program into what is
already arguably a fairly complex systern.

25.  Another, related, area of recent attention by the OECD has been to distinguish active
versus passive labor market measures. Active labor market policies and measures are those
aimed at improving the access of the unemployed to the labor market and jobs, job-related
skiils and improving the functioning of the labor market. Passive policies and measures
would include unemployment and related social benefits, and early retirement benefits. The

10 A simple model showing the relation between taper rates and labor supply is presented in
Annex IV.2.
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consensus above suggests that active measures would be more effective in achieving social |
policy goals.

26.  Overall, Australia’s welfare system is distinguished from those of other OECD
countries in a number of ways. As noted above, the incorne support system in Australia aims
at providing an adequate level of income and benefits are not time limited. Also, participation
requirements are relatively weak for many of those on income support programs other than
unemployment. However, while these benefits are not work contingent, they do serve—
through the taper rates and free areas—to subsidize part-time and low paid full time
employment, which are seen as important objectives in Australia. While the means tests have
led to a highly targeted and cost effective system, they have resulted in high EMTRs relative
to the OECD with the attendant work disincentives.

D. The McClure Report

27.  Reflecting concern at the increase in welfare dependency as well as the other trends
noted above, in September 1999 the Govemment announced its intention o review the
welfare system, and appointed a Reference Group—chaired by Mr. Patrick McClure of
Mission Australia (a country—wide community service organization)——to consult with the
community and provide advice to the Government. The Group was charged with developing
options for changing the income support system and the provision of associated services with
the overall aim of preventing and reducing welfare dependency. The Group issued an Interim
Report in March 2000 and, after receiving feedback from a broad spectrum of civil society,
issued a Final Report in July 2000. _

28.  The McClure Report noted that the social support system had not responded
adequately to the social, demographic and structural changes in the economy. Importantty,
the ongoing long expansion (now in its tenth year) has not altered the negative trends
outlined above—with a notable excepuon of unemployment beneﬁts——lmplymg that
something more than strong economic growth is required.

29.  The McClure Report recognized that the social support system in Australia has its
origins in a different environment, one characterized by low, short-term unemployment and
the “nuclear family”; i.e., one where income support was more of an exceptional
circumstance. As such, the system may be failing those individuals it was designed to help.
Four main shortcomings of the current social support system were identified: (i) service
delivery is fragmented and not adequately focused on participation; (ii) there is an overly
complex and rigid categorical array of benefits; (jii) there are inadequate incentives/rewards
for some forms of participation/work, reflecting in particular high EMTRs; and (1v) the
system does not provide enough recognition of participation.

30.  As already noted, the flipside of Australia’s highly targeted and income tested (and,
thus, relatively cost effective) welfare system is high EMTRs that arise when the tax and
transfer systems interact. Specifically, the high EMTRSs arise because of the impact of the
taper rates in the transfer system combined with the marginal income tax rates in the tax
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system. When several benefits are withdrawn over the same income range, the EMTR can
exceed 100 percent, implying that after tax income actually falls as hours worked increase.
EMTRs exceeding 80 percent are not uncommon, with obvious effects on workforce

participation. The text charts (which

are taken from the Interim Report)
illustrate the incidence of EMTR for
two hypothetical income support
recipients: a single person on disability
support, and a woman with two
children whose husband earns

$A 500 per week. High EMTRs can
also oceur as a consequence of the
“punching” of part-time income

(e.g., for seasonal or other intermittent
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workers), resulting in a diminution of

benefits, which are assessed on fortnightly earnings rather than earnings over a Jonger period.

This is the case where the average
fortnightly wage would imply a certain
level of benefits, but the actual benefits
received are much less owing to the
existence of free areas and increasing taper
rates in the periods when work is actually
undertaken.

31.  Some progress in improving work
incentives was made in conjunction with
the introduction of the New Tax System in
July 2000. In addition to lowering
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- marginal income tax rates, family assistance was simplified and the related income and asset
tests were cased. Also, the taper rate for the new Family Tax Benefit was lowered relative to
the arrangements it replaced. The new benefits also increased the assistance for child care,
thereby lowering the costs of participation. Overall, EMTRSs were lowered for a range of
incomes, incentives were improved for low—income families to participate in the labor force,
and benefits were increased to families, making them better off when moving to full--time

employment.

32. It has also been recognized that the sheer complexity of the income support system
may lead to uncertainties about benefits and the associated work incentives—so—called
“model uncertainty.” This complexity stems in large part from policy changes over the past
few decades, where the scope of the welfare system was broadened reflecting an increase in
the number of objectives and programs as the social environment on which the system was
based changed (e.g., with the rise in the number of lone parents). Available research shows
that the perceived return to working is actually less than the actual return. The effect of this
complexity—like that of high EMTRs-—is to reduce participation in the labor force.
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33.  The “costs of participation” have also been identified by welfare recipients in the
context of the work on the McClure report as a barrier to workforce entry. These relate to the
use of formal childcare, transportation costs and start-up costs relating to work or study.
Transport costs were particularly relevant for those in rural areas and those with physical
disabilities.

34.  The Report recommended the creation of a “Participation Support System™ built on
five, inter-related pillars: individualized service delivery; a simple and responsive income
support structure; incentives and financial assistance; mutual obligation; and social
partnerships—building community capacity. Below is a sample of proposals from each
group. The complete list of recommendations is presented in Annex IV.1.

o Individualized service delivery: Design systems for monitoring outcomes from
interventions; develop a betier means of assessing the capacity of people with
disabilities to participate in employment and other activities.

s A simple and responsive income support structure. Reconceptualize existing
incore support payments as “participation support payments;” integrate
existing payments for mature age people into a single payment.

s Incentives and financial assistance. Introduce a transition bank (see below);
develop research bases for, ¢.g., analyzing optimal withdrawal rates and
means testing structures.

»  Mutual obligation. Implement (phase in) pérticipation models for parents with
school aged children; implement a framework for mature aged jobless people
which requires some form of (economic) participation.

e Social parmerships—building community capacity. Further develop and
expand community capacity building in rural and remote areas; develop
strategies to foster the growth of micro-businesses.

35.  The Report also took the view that the welfare reform process would take time, and
divided its recommendations into “initial steps” and medium-to longer—term measures. The
distinction was made in light of the need for evaluation of the initial steps and, in some cases,
the need for more research to ensure that implementation is guided by good information and
sound analysis. Some elements of the package may also require the build—up and
maintenance of political momentum,

E. The Government’s Response

36.  The Government set out its “initial steps” in response to the McClure Report in
December 2000. It agreed with the thrust of the Report and its objectives, noting that the
income support system had become too rigid and passive, and that it did not encourage
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participation. It also agreed that the issue of welfare reform is complex, and that the proceés
will take several years to compiete.

37.  The Government does not see welfare reform as a cost—cutting exercise-—on the
contrary, it is expected that implementation will require a substantial upfront investment.
Indeed, the objective is to prevent the exclusion of large segments of the population from
economic and social pasticipation. In the longer term, it is expected that higher participation
rate and the corresponding reduction in the welfare roils will increase output and lower the
public cost for social services (as a percentage of GDP).

38.  The objectives of welfare reform—all geared toward reaching the goal of minimizing
social and economic exclusion—are threefold: (i) a significant reduction in the incidence of
jobless families and jobless households; (ii) a significant reduction in the proportion of the
working age population that needs to rely heavily on income support; and (iif) stronger
communities that generate more opportunities for social and economic participation. k is
expected that the achievement of these objectives would be bolstered by policies designed to
support economic and employment growth and to avoid recessions, which have tended to
have long-lasting effects on unemployment and the reliance on income support.

39.  As to specific recommendations of the McClure Report, the Government will make
detailed announcements in the 2001/02 Budget. In the area of incentives the Government has
indicated that it will move to develop a transition bank and improve publicity to existing
incentives and fmancial assistance to help meet the costs of participation. The transition bank
aims to give casual and intermittent part-time workers the same income support levels as
those part-time workers with more uniform work schedules—see Annex IV.3 for details. As
noted above, the fortnightly measurement period combined with the existence of free areas
and taper rates per fortnight imply that casual part—time workers receive less income suppori
than part-time workers with equal, but more regular, fortnightly income. It is the intention of
the publicity program to address more fully the barriers to participation.

40.  The Government is also disposed to increase gradually participation requirements for
parents with school-aged children, including for sole parents. Australia is one of the few
OECD countries that allow sole parents to receive income support until their youngest child
turns age 16 without having to look for work. Societal attitudes toward this group are
changing in favor of a participation requirement, atthough a part—time requirement polls
much better than full-time requirement in available surveys (Eardley, 2000), In response, the
Government has indicated a preference for a gradual approach: recipients with the youngest
child 6-12 years will be required to attend an annual interview to discuss training and
participation plans, while those with the youngest child 13-15 must develop a participation
plan for part-time activity. "

41. The Government has also committed itself to ongoing consultation with key
stakeholders. An important subject for this process will be the modalities of implementing
the more complex medium-term measures in the McClure Report. These will include
research on the optimum withdrawal rate and means testing structure, the optimum approach
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to improving in~work benefits, and the appropriate balance between full-time and part—ﬁ:ﬁe
work.

F. Macroeconomic Effects

42.  The main macroeconomic effect of successful welfare reform will be an increase in
labor supply resulting from improved work incentives. There are several channels for this
effect on work incentives, each of which would be expected to have a different response rate
(or elasticity). Thus, the scale and pace of these effects is, in the end, an empirical issue.

43.  An obvious follow—on issue to a welfare—reform induced increase in the supply of
labor is whether there would be a commensurate increase in the demand for labor. If not, then
the new labor force participants would simply contribute to a rise in the unemployment rate.
However, there are grounds for optimism (Dawkins, 2000).

» The increase in participation should lead to a more efficient labor market
(assuming that new participants have the requisite skill mix), implying a tower
number of voluntary unemployed—and less wage pressure—for a given level
of vacancies.

¢ The high tumover in the Australian labor market suggests relatively favorable
job opportunities for those entering the labor market (compared to a labor
market with lower tarnover). Although these positions may not be particularly
secure or entail sufficient hours, such jobs would be an improvement for those
who have been excluded from the labor market. '

» Any increase in employment from welfare reform leading to higher aggregate
wages would, in turn, increase the demand for goods and services, thereby
increasing the demand for labor.

o The effects of recent and prospective reforms in the labor market would
reinforce outcomnes arising from welfare reforms. In particular, wage
flexibility and decentralized bargaining would be complementary to an
(appropriately skilled) increase in labor force participation.

44. A successful welfare reform effort would also be expected to provide more flexibility
to macroeconomic policy making. Specificaily, there would be more scope for expansionary
policies without generating wage pressures. The benefits of labor market reforms to date in
this area have been evident in the mature phase of the current expansion.

45,  Another positive macroeconomic effect of successful welfare reform would be a
reduction over the medivm- and longer—term in the percentage of GDP devoted to income
support payments. This would create scope for a re-allocation of future spending, which
would seem particularly desirable in view of the projected effects on the public purse
stemming from the aging of the population. A welfare reform induced increase in the
participation rate could also serve to mitigate the effects on the budget of population aging.



46.  Finally, the success of welfare reform should not be measured in terms of a reduction
in the unemployment rate. As noted above, the channels through which labor demand could
increase are complex, suggesting that the effect of welfare reform on the unemployment rate
is ambiguous.' In light of the arguments presented in this paper, better measures of success
would be the employment to population ratio and the number of long—term jobless. Any drop
in the umemployment rate could therefore be seen as a bonus from welfare reform,

G. Challenges Ahead

47,  Overall, the main challenge ahead in implementing welfare reform will be to achieve
an appropriate balance among the competing economic, social and political objectives and
constraints while making sufficient progress in all of the three pillars identified in the recent
work of the OECD to ensure that the reform effort as a whole is viable.

48.  Relative to other OECD countries, Australia has placed a priority on targeting income
assistance as a way to reconcile the importance of maintaining an adequate safety net while
keeping a lid on costs. However, this has had a largely negative effect on work incentives,
The economic objective of the welfare reform effort is to shift the balance toward improved
work incentives. This effort must face two difficult questions: (i) at what speed to make the
transition and (ii) what tools to employ to achieve the desired results. The social and political
constraints placed on the process argue for a gradual transition and an incremental use of
tools {e.g., improving in—work benefits building on what already is in place)-—this is in fact
the approach being taken.

49,  How well will this strategy work? An approach that is too gradual runs the risk of a
tepid labor supply response, little reduction in welfare dependency and a loss of political
momentum for reform. An aggressive increase in in—work and related benefits may improve
incentives for work, but at the price of an unacceptably large expansion in the fiscal costs. An
overly strong push toward participation requirements could risk a political backlash. A
balanced approach would seem to require the following:

o Increasing participation requirements relatively aggressively for those who
society sees as being able to work (e.g., the young, and parents of school aged
children) and in a rejatively cautious way for those who have strong
constraints on Jabor force participation (e.g., the physically disabled).

s An early shift in indexation from wages to prices for a sufficiently broad class
of benefits. This would allow for the approximate preservation of benefits to
wages over the short term, and a reduction of this ratio over time.

U Previous staff work on simulating labor market and welfare reform in Australia
(SM/98/219, Supplement 1) has shown that a reduction in real welfare benefits would result
in an increase in the labor supply that is not fully offset by higher employment.
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e Continued research into the tax—transfer nexus and a willingness to innovate
and experiment with measures to foster participation.'? Resulting policy
initiatives should be evidence based.

« Continued progress in labor market reforms needed to increase the efficiency
and flexibility of the labor market and help absorb the increase in labor market
participation stemming from welfare reform.

50.  Finally, the continuation of sound macroeconomic policies and structural reforms
must underpin any successful welfare reform effort. Healthy growth in output and
employment with an efficient structural base would improve incentives for labor force
participation and provide for a relatively smooth transition to employment for those making
the transition to work. It would also serve to bolster political support for increased short-term
spending on welfare reform aimed at increasing the supply of labor.

12 Much of the research on the interaction between the tax and transfer system is being
undertaken by the Melbourne Institute of Applied Economic and Social Research.
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Table IV.1. Gross Total Cash Social Expenditures in Selected OECD Countries, 1995 1/

(As a percentage of GDP)

Public Public

Cash Pension
Benefits Spending Sub-total Unemployment Total
Anstralia ’ 10.7 47 6.0 1.3 4.7
Belgium 19.7 103 9.4 28 6.6
Canada 114 43 6.6 13 53
Denmuark 214 7.7 13.7 4.6 91
Finland 229 9.1 13.8 4.0 9.8
Germany 17.3 10.9 6.4 1.4 .50
Irefand 13.2 4.6 8.6 2.7 3.9
Italy 18.0 13.6 44 0.9 35
Netherfands 19.7 7.8 11.9 3.1 23
Norway 15.6 6.2 9.4 11 83
Sweden 214 9.0 124 23 10.1
United Kingdom 154 73 8.1 0.9 7.2
United States 8.7 . 63 24 03 2.1
Unweighted Average 16.6 7.9 8.7 2.1 6.6

Source: Adela (1999).

1/ Total social expenditure comprises cash benefits (shown here) plus health and social services,



Detailed Recommendations of the McClure Report

Initial Steps

Mediaom to Long Term

Individualized Service
Delivery

Detailed design of an individualized service delivery system

Develop through a consultative process with key stakeholders, and trial more
sophisticated assessment or profiling tools

Commonwealth and State Governments identify the gaps in service provision and
break down the current barriers between service provision markets

Expand the range of assistance for mature age people who have become or are at risk
of Jong term joblessness

Solicit through the Job Network and other employment assistance programs

Expand and market the JET program to meet expected demand under a mutual
obligations framework for parents

Develop a better means of assessing the capacity of people with disabilities to
participate in employment and other activities

Move toward a significani chahgc in the framework of employment services to people
with a disability

In consultation with indigenous communities, trial innovations in service delivery for
Indigenous people

Further investigate ways in which children from disadvantage families can be assisted
via access to quality child care '

In consultation with ethnic communities, trial innovations in service delivery for
people of culturally and linguistically diverse background

Commission regular evaluations of service interventions using the data made available
under individualized service delivery system

Implement a new individualized service
delivery system focused on better
coordination between government
departments and integration of income
support and other services
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Detailed Recommendations of the McClure Report

Initial Steps

Medium to Long Term

Simple and Responsive
Income Sapport Structure

Incentives and Financial
Asgistance

Develop a participation support payment structure, by simulating and costing
alternative approaches, including likely behavioral effects on labor supply, the budget
and income distribution

Reconceptualize existing income support payments for people of workforce age
Integrate existing payments for mature age jobless people into a single payment

Simplify and rationalize Newstart Allowance, Sickness Allowance, and Austudy inte a
single payment for adults who are in the labor market and/or education

Further investigate cash and/or in—kind assistance for the costs of stability

Develop the research base necessary for further policy development on work
incentives, including optimal withdrawal rates, means-test structures

Undertake pilots to test the merits of alternative approaches that adiress the costs of
participation and the transition from income support to paid employment

Introduce a transition bank and associated administrative measures to improve the
incentives for and returns from casual work

Reduce the very high effective marginal tax rates for families caused by the overlap
between the means tests for FTB (A) and the Yoath Allowance Parental Income Test

Governments work together to identify ways to mitigate the negative financial effects
of paid work on public housing tenants

Implement, in managed stages, an
integrated support payment system, -
which provides adequate income
support and incentives for participation

Bring payment withdrawal rates for a
participation support payment together
to achieve the best balance between
targeting assistance to need and
providing incentives for self-reliance
and taking account of likely labor force
behavior

Introduce an integrated participation
support payment system to ensure
strong incentives for part time and full-
time work and to extend in—work
benefits

Adopt participation
supplements/accounts to help meet
participation costs and assist with the
transition to employment

Consider the introduction of income—
contingent loans to meet the costs of
more expensive forms of education,
training and self-employment start-up
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Detailed Recommendations of the McClure Report

Initial Steps

Medium to Long Term

Mutual Obligations

Develop an overarching mutual obligations framework for the Participation Support
System

Develop a mode! for mutual obligations that emphasizes the expectation to undertake
some form of participation

Develop mutual obligations guidelines for indigenous people that strengthen existing
family and community struetures

Government, business and communities assist people from overseas overcome barriers
to participation

Implement a mutuat obligations framework for mature age jobless people

Business, government and community jointly establish a comprehensive set of early
intervention arrangements :

Establish a nationa} framework of triple bottom line (social, environmental and
economic) anditing for the corporate sector sponsored by the Prime Minister’s
Community

Implement, with phased transitional arrangements, a participation model of income
support for parents with children under school age, and school going children

Develop participation expectations and requirements for people with disability

Review the capacity for work criterion (the 30-hour threshold) for people with
disabilities

Review the level and nature of support for long—term unemployed people
Govemment and business to work in parinership to achieve attitude change and

improve incentives and recognition for business to employ people at risk for long—term
joblessness

Government will continve to resource
an adequate safety net income support
and related programs to alleviate
poverty and provide opportunities for
social and economic participation for
jobless families and households

Ensure that all levels of government
continue and increase their resowvrces of
community capacity building

Ensure a forum is available for
continuing dialogue with business
about their social obligations

Implement the overarching mutual
obligations framework for the new
Participation Support System
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T AL XHNNV



Detailed Recommendations of the McClure Report

Initial Steps

Medium to Long Term

Social Partnerships:
Ruilding Community

Capacity

Further develop and expand the role of Rural Transaction Centres as a focus for
community capacity building in rural and remote communities

Resource the Prime Minister’s Community Business Partnership to promote and
support business involvement in social partherships

Encourage and support companies with extensive involvement in regional and
depressed communities

Develap pilots to encourage business to invest in community economic development
and to provide business leadership skills to disadvantaged communities

Ensure that the Stronger Families and Communities Strategy is implemented with the
close participation of business and community innovators

Develop strategies to foster the growth of micro-businesses

Develop an on-line clearinghouse for ideas, case studies and general information to
support the growth of social enn'epmneurshlp

Continue and increase support for small and micro business development programs

Review programs across government which support community capacity building and
encourage social partnerships

Build on the Stronger Famities and
Communilies Strategy and Regional
Solutions to develop an ongoing
program to promote the building of
social capital and the development of
social partnerships

Government, business and community
cantinue to explore together strategies
for cormmunity capacity building

Broaden opportunities for ongoing
diatogue with business regarding their
role in the Participation Support
System

-16-
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Taper Rates and Labor Supply

This appendix presents a simple framework for analyzing the effect of an increase in taper
rates—the rate at which welfare benefits are withdrawn for increases in income—on labor
supply.! Under a scaled down, but plausible, benefit structure and Cobb—Douglass
preferences, it is shown that this effect is negative for all reasonable parameter values.

Assumed Tax and Benefit Structures

On the tax side, assume that there is a single marginal income tax rate, t ,that applies to all
gross income above some threshold, a.2 If all income comes from earnings, y, after tax
income is:

y—-T=at+y(1-1) ify>a (1)

Otherwise, t = T = 0. On the benefit side, assume a single program that pays a meaas tested
benefit, B, with taper rate, s € (0,1)—i.e. between 0 and 100 percent—and threshold a> 0
(identical to the income tax threshold, for simplicity). Thus,

B=s(a-y) ifa>y . (2)

and B = 0 otherwise. Moreover, assume that there is a fixed cost, k, of applying for the means
tested benefit, which can be regarded as a non-refundable cost of applying for B.

Budget Constraint

The budget constraint in this model is piece-wise continuous, consisting of three sections,
corresponding to: (i) those who earn above the threshold, pay tax and receive no welfare
benefits; (ii) those who earn below the threshold but do not receive benefits owing to the
existence of the fixed cost k of obtain such benefits; and (iii) those who earn less than the
threshold and receive welfare benefits.

! This annex draws liberally on Creedy, John, “Take-up of Means-Tested Benefits with
Labour Supply Variations,” Melbourne Institute Working Paper Series No. 14/99, University
of Melbourne, May 1999. The working paper also discusses the take—up rate of welfare
benefits—that issue will not be discussed in this appendix.

2 Since benefit recipients in this simple model do not pay income tax, the tax regime does not
need to be specified to obtain the main results. However, it is included for completencss.
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Suppose that net of tax income and consumption are synonymous (i.¢., that we are in a one— '
period world) and that the price index is normalized to unity. For those who work and pay tax
the budget constraintis c =y - T (y) or

c=at+y (1) y>a (3)

For those who have y < a but do not claim any welfare benefit the budget constraint is simply

c=y (4)

Finally, for those who have y < a and claim welfare benefits the budget constraint is
c=y+B@)-kor:

c=@s-K)+y (W) (5)

Utility Maximization

This section will derive the labor supply decision consistent with utility maximizing
behavior. While, three different cases are possible (as noted above) as to the take up or
cligibility of welfare benefits, the only case of interest for the present exercise is those who
work, qualify for welfare and claim benefits. Individuals are assumed to maximize their
utility over consumption and leisure according to the following Cobb-Douglas function:

U(c, h) = ¢®hd® (6)

where h represents leisure, and the time endowment has been normalized to unity; i.. labor
supply is (1-h). Labor is the only endowment—there are no assumed asset stocks to run
down, meaning that labor is the only source of income (other than welfare benefits). There is
no bequest motive. If the wage, w, is taken as given and agents live for only one period, then
all earnings and benefits are consumed ‘

¢ = (as-k) + w(1-h)(1-s) __ {(7)
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It is straightforward to substitute (7) into (6). The first order condition yields, with a little
manipulation:

h' = (1-0) + [(1-0) (as-K)/w(l-s)] (8)

If h*< 1, then the agent will find it optimal to work (and will receive welfare benefits as long
as wh* < a). To ensure an interior solution it must be the case that

(1-a)(as-k)/a(l-s) <w (9)

From (9), it is easy to note that the smaller is the taper rate, s, ceteris paribus, the more likely

that an individual would supply a positive amount of labor. The figure below illustrates over
which constellations of parameters (9) would hold.?

Wage Threshalds for Various Taper Rates
(Aren above threshold implies positive labor suppty)
8000
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= 5000 -
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2 4000 4
g 3000
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1000
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Leisure/Labor Supply Effects

We are now in a position to ascertain the effect of changes in the taper rate for welfare
benefits on leisure chosen and labor supplied. Differentiating (8) with respect to s yields:

dh*/ds = (1-0)(ak)/w(1-s)’ S (10)

3 The figure was constructed using the following parameters: a = 0.5; k = 100 and a = 1000.



-95- ANNEXIV.2

Which is positive as long as a > k; i.e., if the threshold at which welfare benefits end is
greater than the fixed cost of applying for such benefits. Since a viclation of this condition
would imply that no one would claim any welfare benefits, we can conclude that a always
exceeds k and that the effect on labor supply (leisure) of increases in the taper rate is always
negative (positive).

For completeness, the analysis is taken one step further, and we now look at the rate of
increase in leisure/labor supply from changes in the taper rate. Differentiating again,

d*h*/ds? = 2(1-a)(a-k)/w(1-s)’ (11)

With the requirement that a > k in order to induce anyone to claim welfare benefits,
(11) shows that changes in the taper rate s increase leisure (decrease labor supply) at an
increasing (decreasing) rate. ‘
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A Tramnsition Bank

One of the main measures contained in the Government’s initial response to the McClure
Report was the creation of a “transition bank.”! The idea behind a transition bank is to allow
those income support recipients with seasonal, casual or other intermittent types of work to
be compared similarly under the income test with those who earn an equivalent amount on a
regular basis. Under the current system, with its “free area™ and “taper rates” implemented on
fortnightly time intervals,” income support recipients with intermittent work face a much
larger reduction in benefits than those with regular, part—time work, with the attending
disincentives for labor force participation. This is illustrated below with a series of examples
for hypothetical individuals who receive the Newstart (unemployment) Allowance.

Simple Examples

Consider two individuals, X and Y, who are both single and work part time. X works part
time on a regular basis, earning $A 100 per fortnight or $A 1,300 over a six month period,
while Y works intermittently, earning the same amount over the same period. Y’s fortnightly
earnings are assumed to range from zero to $A 450. Both X and Y qualify for the Newstart
Allowance. The free area for benefits under Newstart Allowance is $A 62 per fortnight, with
a taper (or benefit withdrawal) rate of 50 percent for fortnightly income between $A 62 and
SA 142, and 70 percent for income over $A 142.

The analysis is undertaken by comparing benefit reductions. Table 1 shows the benefit
reductions for person X. Given a free area of $A 62, person X has “non—free income”

(i.e., used to calculate 2 reduction in benefits) of $A 38 each fortnight. Since Xs formightly
non—free earnings fall within the 50 taper rate for non—free income, X faces a benefit
reduction of $A 19 per fortnight. On a cumulative basis, person X loses $A 247 over the 13—
week period.

The situation is quite different for person Y, who earns the same amount as person X over the
13—week period, but with higher fortnightly earnings variability. Person Y's benefit
reductions over the period total $A 6486, over two—and—one-half times the reductions faced
by person X (Table 2). These reduction range from zero (in weeks where income is zero or
inside the free area) to $A256, which is equivalent to 37 percent of that week’s income.

The intoition for these differences is straightforward. With the more variable profile, person
Y’s eamnings are more penalized by the income test, which is administered on a fortightly
basis. Alternatively, person Y is “losing” the use of the free area in those weeks where
income is zero or negligible, while person X gains the full benefits of the free area. Indeed,

! The material in this annex follows closely Appendix D of the McClure Report (2000).

? These concepts are defined in the main text.
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while 62 percent of person X's earnings are in the “free area,” only 23 percent of person Y's
earnings enjoy this status. Moreover, over half of person Y’s eamnings are subject to the

70 percent taper raie, which kicks in at $A 142 per fortnight, while none of person X's
earnings face this taper rate. From a macroeconomic perspective, the hlgh average and
effective marginal tax rates negatively affect person Y’s labor supply.?

Solution: A Transition Bank

Any strategy to ameliorate this problem would need to move away from applying the income
test on a purely fortnightly basis, which has the effect, as shown above, of penalizing those
income support recipients who have highly variable fortnightly eamings. The intention of a
transition bank is to effect such a change. It seeks to achieve this objective by allowing
income recipients to build up a stock of unused free area “credits” over time. This stock can
then be used as needed as an offset against any fortnightly income eamed subsequently in
order to increase the amount covered by the free area and lower or eliminate future benefit
reduction. Person Y’s earning schedule and benefit reductions using a transition bank are
shown in Table 4.

As can be seen from the Table, person Y's benefit reductions fall by more than 50 percent
when using a transition bank (although they remain about 20 percent higher than person X’s)
compared to the example above, which would serve to eliminate most of the negative labor
supply effects arising from the divergent treatment of similar total income streams.

Person Y's high benefit losses in fortnights 6 and 11 under the no transition bank regime
have largely been offset by using balances built up in the transition bank. Moreover, since
person Y has used up all of the cumulative free area over the 13—week period, the percentage
of income not subject to a taper rate is the same as for person X (see Table 3).

3 See Annex V.2 for a discussion of the relation between taper rates and labor supply.
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Table IV.3.1. Person X: Benefit Reduction under Newstart Allowance

Period Income Allowable  Non-free S0% 0% Benefit
(fn) () Free Area Income Taper Taper Reduction
1 100 62 38 19 - 19

2 100 62 38 19 - 19

3 100 62 8 19 - 19
4 100 62 38 15 - 19

3 100 62 38 19 - 19
6 100 62 38 19 - 19

7 100 62 38 19 - 19

g 100 62 38 19 - 19

9 100 62 38 19 - 19
10 100 62 38 19 - 19
1 100 62 38 19 - 15
12 100 62 38 19 - 15
13 100 62 33 19 - 19
Total 1,300 247 - 247

Table 1V.3.2. Person Y: Benefit Reduction under Newstart Allowance

Period Income Allowable  Noan-free 50% T0% Benefit
(fin) (fn) FreeArea Income Taper Taper Reduction
1 - 62 - - - -
2 - 62 - - - -
3 - 62 - - - -
4 - 62 - - - -
5 50 62 - - - -
6 400 62 338 40 181 221
7 - 62 - - - -
8 - 62 - - - -
9 - 62 - - - -
10 100 62 38 19 - 19
11 450 62 388 40 216 256
12 - 62 - - - -
13 300 62 238 40 111 151
Total

1,200 139 507 646
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Tabte IV.3.3. Summary of Earning Subject to Various Taper Rates

Period Person X Person Y - No Transition Bank Persen Y - With Transition Rank
(fn) Free Area 50% Taper ‘70% Taper| FreeArea 50% Taper 70% Taper] FreeArea 50% Taper 70% Taper
1 62 38 - - - - - - -
2 62 38 - - - - . .
3 62 38 - - - . -
4 62 38 - - - - -
5 62 38 - 50 - - 50 - -
6 62 38 - 62 80 258 i 8 -
7 62 38 - . - - - - -
3 62 k3 - - - - - - -
9 62 38 - - - - . - .
10 62 38 - 82 a8 - 100 - -
11 62 38 - 62 80 308 210 80 160
12 62 38 - - - - - - -
13 G2 33 - 62 80 158 124 80 96
Total 306 494 - 298 278 T4 806 238 256
(% of Totah) 62% B% 0% 2% 1% 56% 62% 18% 2%
Table IV3.4. Person Y: Benefit Reduction under Newstart Allowance with Transition Bank
Period Income Allowable Unused Trapsition Transition Non-free 50% T0% Benefit
(Fn) (In) FreeAren FreeArea Bank W/D  Bank Bal Income Taper Taper Reduction
1 - 62 62 - 62 - - - -
2 - 62 62 - 124 - - - -
3 - 62 62 - 186 - . - -
4 - 62 62 - 248 - - - -
5 50 62 12 - 260 - - - -
6 400 62 - 260 - 78 30 - 3
T - 62 82 - 62 - - - -
8 - 62 62 - 124 - - -
9 - 62 62 - 185 - - -
10 100 62 - 33 148 - - - -
iH 450 62 - 148 - 240 40 112 152
12 - 62 62 - 62 - - - -
13 300 62 - 62 - 176 40 67 107
Total 1,300 119 179 298
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Table 1. Australia: Selected National Accounts Aggregates at 1998/99 Prices, 1995-2000 1/

Mar. Jun. Sep
Q. Q. Qrr.
1995 1996 1997 1998 1999 2000
(In billions of Australian dollare)
Private consumption 307.1 317.2 3129.5 3447 362.8 93.0 93.8 S54.4
Government consumption 97.1 99.7 0.7 106.0 1104 292 2.8 29.2
Gross fixed capital formation 114 117.1 1297 138.2 146.8 38,7 37.9 368
Private business investment 492 556 63.1 68.9 70.5 173 17.2 18.0
Equipment 3313 37.0 429 43.0 45.1 12.2 12.1 12.6
Nondwelling construction 159 18.6 202 259 254 5.1 5.0 5.4
Rasidential construction 2/ 32.3 304 344 383 40.9 114 12.0 9.6
Other private investment 3/ 72 8.3 24 10.0 11.3 3.0 3.1 32
Public sector investrent 22.7 228 ns 21.0 24.1 10 57 6.1
Stockbuilding and work in progress 4/ 4.0 25 -6.1 3 55 0.0 0o 09
Gross nations] expenditzne 519.6 536.5 5548 592.8 6255 160.8 161.5 1614
Net exporis 4/ -1.2 -5.6 -5.0 -12.3 <189 -5.3 4.7 -3.6
Exports of goods and services o0.1 9.7 11L.% 110.7 115.7 s 316 328
Imports of goods and services 973 1053 116.1 123.0 134.6 36.3 363 36.4
Statistical discrepancy 4/ -0.7 02 0.2 0.0 1.1 1.1 1.2 13
Gross domestic product 510.8 5299 550.1 5308 607.7 1565 1581 159.1
(Parcent change from previous yesr)
Private consumption 5.0 13 39 4.6 52 4.0 44 39
Govemmeant consumption 35 2.5 20 4.3 4,1 71 89 56
Gross fixed capital formation 4.0 51 10.8 6.6 6.2 53 6.3 -1.6
Private business investmant 136 13.0 13.5 9.3 23 -15 34 kb
Equipment 11.8 11.2 16.0 02 4.9 1.9 157 9.1
Nondwelling construction 17.4 17.0 8.5 28.5 -21 -3.9 -17.7 -6.8
Residential construction 2/ -19 -5.9 13.1 113 6.8 14.3 18.8 -11
Other private investment 3/ 154 15.5 12.6 62 133 11.7 14.9 9.0
Public sector investment 12 03 0.4 -3.1 14.5 72 <15 -11.7
Smckbuilding and work in progress 4/ 0.5 -0.3 -1.6 18 0.3 -1.0 -1.6 02
Gross national expenditure 50 3.2 34 6.8 55 3.9 4.2 26
Net exporis 4/ .6 03 a1 -1.3 -1.1 -0.8 0.0 1.1
Exports of goads md services 5.1 10.6 115 «0.3 45 115 12.5 124
Imports of goods and services a1 32 10.3 59 9.4 13.7 10.9 55
Statistical discrepancy 4/ 4.1 0.1 0.1 2.0 02 1.0 0.7 0.4
Gross domestic product 4.4 37 38 5.6 4.6 4.2 49 42

Source: Australian Burean of Statistics.

1/ Quarterly data are seasonally adjusted.
2/ Includes real estate transfer expenses.

3/ Includes livestock and intangibie fized assets.

4/ Contributicn 10 GDP growth, at annual rates.
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Table 2. Australia: Sectoral Components of Gross Domestic Product at 1998/99 Prices, 1995-2000 1/

Mar. Jun, Sep.
1995 1996 1997 1998 1999 2000
Agriculture, forestry, and fishing 14.7 17.0 15.3 17.2 18.2 4.7 4.6 4.7
Mining 22.0 23.6 24.0 240 248 6.6 6.8 6.8
Mannofactaring 67.0 68.7 713 724 747 192 19.2 19.0
Electricity, gas, and water 10.4 10.3 106 10.9 11.1 29 29 29
Construction 264 21.2 282 324 342 8.7 38 T4
Wholesale and vetail trade 54.6 57.2 509 62.5 65.5 16,7 16.7 16.8
Communication services 1211 133 149 16.1 183 49 5.1 5.1
Finance and insurance 28.5 301 319 354 393 10.5 10.7 10.7
Transport and storage 293 31.3 322 329 339 8.6 88 8.8
Property and business services 53.1 4.4 59.3 64.3 70.6 18.2 18.3 19.6
Government administration 2/ 229 232 235 231 226 5.7 58 58
Othier sectors 169.8 173.6 1783 189.7 1939 497 50.0 516
Gioss domestic product 510.8 520.9 550.1 5308 607.7 156.5 158.1 159.t
(Percent change from previous year)

Agriculture, forestry, and fishing 58 15.7 <12 9.2 59 5.1 -1.8 -1.B
Mining 52 7.1 1.7 -0.2 35 2.6 12.3 9.4
Manufacturing 0.1 25 38 L6 33 14 a3 1.6
Flectricity, gas, and water 0.9 0.6 2.6 29 19 35 45 6.0
Construction 28 28 36 15.1 5.6 2.1 23 -14.0
‘Wholesale at retail trade 7.1 47 4.7 4.4 4.7 3.1 33 24
Commusnication services 114 9.8 122 22 13.7 118 11.6 9.5
Finance and insurance 6.3 57 5.7 111 124 9.1 8.5 6.9
Transport end storage 6.1 7.0 28 22 30 4.1 3.5 20
‘Property and business services 51 2.5 2.8 7.6 9.8 712 7.3 104
Government administration 2 -0.5 14 14 -1.3 -2.0 09 25 24
Other sectors 49 22 2.7 64 22 3.0 44 6.1
Gross domestic product 4.4 7 38 5.6 4.6 4.2 49 42

Source: Anstralian Burcan of Statistics.

1/ Quarterly data are seasonally adjusted.

2/ Inclydes defense.
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Table 3. Australia: Household Income, Expenditure and Savings, 1995-2000 1/

Mar. Jme Sep.
Qur. Q. Q.
1995 1956 1997 1998 1999 2000
(In billiors of Australian dolfars)
Sources of income:

Total gross honsehold income 433.1 458.5 475.1 501.4 5291 1335 1418 140.6
Compensation of employees 2344 2500 W25 278.2 2937 746 173 79.3
Progercy income 2/ 4.7 45.6 42.7 44.9 482 1t.1 146 12.4
Gross opemating surplus—dweilings owned by persons 39.1 420 455 434 497 129 131 126
Goss mixed income 3/ 477 49.0 50.3 54.3 571 143 14.8 13.5
Social assistance benefits 4/ 46.6 50.9 32.0 529 56.0 141 149 16.4
Current transfers 10 noaprofit instiutions 81 83 9.2 9.6 10.7 2.9 30 9
Nonlife insurance clsime 117 11.8 11.8 121 127 33 34 34
Other 09 1.0 1.0 10 1.0 0.3 0.3 0.3

Uses of income .

Toxal bousehold income payable 99.7 106.8 110.4 1194 125.1 332 389 29
Income tax payabie 58.1 632 63.2 74a 776 20.1 25.1 155
Dwellings and unincorporated enterprises 5/ 20.1 205 18.0 19.8 21.1 6.2 6.7 72
Consumer deix inemst 3.7 39 is 42 4.6 13 1.4 1.4
Other 178 19.2 0.2 21.1 218 5.6 57 53

Gross disposable incoms 3334 3517 364.8 3821 4035 1003 1029 114.7

Final consumption expenditre 2929 3085 3258 3440 364.0 90.2 93.9 985

Net saving 137 157 16.1 13 72 1.5 0.2 i3

Consumyption of fixed capinl 268 215 229 30.7 327 86 8.8 89

Gross saving 405 432 39.0 38.0 355 10.1 5.0 122
{Percent change from previous year)

Saurces of income

Total grose household income 7.8 59 36 55 55 6.7 84 79
Compensation of enployees 72 6.7 50 60 56 6.0 6.8 84
Property income 2/ 12.2 20 £.2 EA 73 134 158 70
Gross operating surplus--dwellings owned by persons 73 1.6 32 63 26 36 5.1 45
Gross mixed incoms 3/ 6.3 2.6 27 79 5.1 9.4 8.3 15
Social assistance benefits 4/ 6.3 5.2 23 17 57 4.8 8.1 117
Current iransfers o nonprofit instimtions 18.3 2.6 116 4.1 112 3.8 363 -25
Noutife insucance claims 10.6 1.2 05 23 33 8.7 8.0 6.3
Other 7.8 6.7 68 4.7 52 42 4.2 38

Uses of income

Total honsehold income payabie 14.2 7.1 33 8.1 43 115 9.3 43
Income tax payable 12.5 837 20 89 44 10.1 5.7 76
Dwellings and wnincorporated enterprises 5/ 234 22 -120 9.3 6.7 233 286 365.4
Comsumer debt imterest 351 52 0.1 78 9.1 174 24.4 232
Other 7.2 8.1 51 4.6 33 33 35 59

Gross disposable income 6.0 55 37 47 57 52 8.1 89
Final consumption expenditure 7.0 53 56 56 58 51 55 78
Neat saving 91 14.6 354 274 -23 29 -111.2 62.4
Consumption of fixed capital 38 27 49 6.2 6.7 82 . 86 15
Gross saving -1.0 6.7 9.7 25 4.9 53 431 18.3

Source: Ansialian Bureau of Statistics.

1/ Quarterty data are seasonally acjusted.
2/ Inchides invesivént income of insurance entetprises md superatmuation fonds attritatable (0 policyholders and imputed mterest on goverpment
eofunded suparanURAation ATTANEEMES.
3/ Refers wmincorporated enterprises owned by houscholds in which the owners or members of the same hmnseholdumu-ihuneunpmdlabor
4/ Inchudes workers' compensation,
5/ Unincorporated eaterprises owned by honscholids.



Table 4. Australia: Saving and Investment Balances, 1995-2000 1/

(In percent of GDP)
Mar. Jun. Sep.
Qtr. Qir, Qur,
1995 1996 1997 1998 1599 2000
Sources of fums fot pross accumulation
Saving 21 34 38 44 3.5 50 4.2 43
Of which :
Households 23 83 7.1 6.6 65 6.5 56 74
General govenment 07 0.5 23 40 3.6 2.5 44 0.0
Censumption of fixed capital 15.6 152 15.1 153 154 159 15.5 153
National saving 2/ 17.7 18.6 189 19.7 189 200 19.7 26.1
Foreign Saving 32 17 29 4.8 57 44 4.6 40
Uses of funds
Investment 231 227 23 243 248 23t 253 22.6
Fixed invesoment 22,7 223 211 238 239 23.1 21.9 20.7
Private sector 16.7 16.4 174 184 183 18.6 18.4 171
Dwellings 50 44 43 53 55 6.3 6.4 55
Noaresidential construetion 249 3.3 a5 44 42 34 33 35
Equipment 7.1 7.6 7.8 7.5 7.2 73 7.0 69
Real estate ransfers 1.0 1.1 12 1.2 14 1.5 14 12
Public sector 4.7 44 42 36 39 45 1.5 16
Genera! government fixed imvestment 23 23 23 2.2 2.3 26 21 23
Public enterprises’ fixed investnent 24 2.1 1.8 14 L5 19 14 1.3
Changes in stocks 04 03 08 0.6 0.8 0.1 00 07
Statstical discrepancy 02 D4 .5 0.2 02 23 09 1.5

Source: Auvstralian Bureny of Stmtistics,

1/ Quarterly data are seasonally adjusted,

2/ National accounts basis, as measured by the suthorities.
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Table 5. Australia: Selected Price Indices, 1995-2000

(Percent change from previous year)

Manufacturing Sector

GDP Private Cansumer Price Index Articles Articles
app Defiator  Consmmption Treasuy Non- Import Bxport  Produced Used
Defistor  (Nonfarm)  Deflator Totat Underlyingl  food Deflator 2/ Defator 2/ By n

1995 1.8 16 2.0 46 2.7 4.8 32 58 a6 6.2
1996 2.1 2.6 1.9 2.6 27 2.6 -6.5 -3.0 0.8 24
1997 13 1.5 1.7 03 1.7 -0.3 -1.7 0.2 1.2 -1.1
1998 0.3 0.5 1.0 09 1.6 0.5 1.0 " 25 0.6 0.0
1999 0.3 1.1 0.5 1.5 1.3 1.0 -4.7 -5.2 0.7 1.3
2000 4.5 49
1098

Mar. gtr, 09 1.0 1.3 0.2 1.5 0.5 56 4.7 0.9 0.1
Jun, gtr, 0.8 10 12 0.7 1.6 0.5 8.8 62 1.2 L6
Sep. gfr. 0.1 0.1 0.8 1.3 1.6 0.9 29 35 0.9 09
Dec. qtr. 0.4 -0.1 0.6 L6 L6 10 33 -4.0 0.4 -2.2

1999

Mar. gtr. 0.7 0.7 0.5 1.2 1.7 .4 -1.0 -4.8 -0.6 -19
Jun. qgir. 0.4 0.8 0.5 1.1 1.7 0.4 -5.7 -8.9 -0.7 0.9
Sep. qtr. 1.0 1.6 0.6 1.7 1.4 -18 -1.2 1.0 0.7
Dec. qtr. 13 13 0.6 1.8 1.7 -4.1 R i1 74

2000 _

Mar. qtr. 1.8 2.0 0.7 2.8 3.2 0.7 5.1 55 13.1
Tun, gtr. 2.4 23 11 32 35 8.2 148 74 164
Sep. qtr. 44 4.2 37 6.1 6.7 85 153 7.3 180
Deg. qir. 58 6.3

Sources: Australian Burean of Statistics; and Reserve Bank of Australia, Bulletin.

1/ The conswmer price index excluding interest charges, petral, and certain cther items; used as an indicator of underlying inflation. Effective from
the September quartcr 1999 the Treasury Measure of Undeslying inflation was discontinued.
24 Goods and services.
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Table 6. Australia: Labor Market, 19962000 1/
1996 1997 1998 1999 2000 2000 -
Mar. Jun, Sep, Dec.
Labor force
Total
In thousands 9,119 9,207 9,342 9,469 0,681 9,599 9,674 9,739 9,712
Percent change 2/ 1.3 10 1.5 14 22 2.1 2.6 2.5 1.7
Participation rate 3/

Total 63.5 63.2 63.3 63.1 63.6 63.4 63.7 63.9 63.5
Male 736 73.1 729 72.6 726 724 727 72.8 725
Female 53.8 537 539 54.0 54.9 54.6 549 55.2 547

Employed
Total
In thousands 8,339 8,421 8,596 8,784 9,043 8,946 9,024 9,124 9,080
Percent change &/ 1.3 1.0 21 22 3.0 28 33 35 22
Full-time {percent changs) 2/ 10 0.0 13 1.7 28 2.6 3.2 32 2.0
Pari-time (percent change) 2/ 21 40 29 ] 35 35 34 43 28
Unemplayed
Total (in thousands) 780 786 747 684 638 653 651 616 632
Usnemployment rate 4/

Total 8.6 8.6 80 72 6.6 6.8 6.7 6.3 6.5
Male 3.3 83 82 7.3 6.7 6.8 6.7 6.5 6.8
Female 83 83 1.7 71 5.4 6.8 6.7 6.1 6.2

Long-term 5/ 24 256 26 2.2 18 20 19 17 16

(Percent change)

Employment by sector
" Agriculture, farestry, and fishing 27 2.8 22 29 1.4 34 i3 19 0.8
Mining 45 -11 21 9.1 4.4 109 0.0 43 2.0
Manufacring 03 16 -33 -2.1 6.2 42 10.0 7.2 3z
Electricity, gas, and water -13.7 -8.7 0.7 1.0 0.7 0.3 1.0 3.0 51
Coonstruction 038 -2.6 7.2 0.5 59 111 9.2 5.6 2.3
‘Wholesala and retail trade 19 -11 32 37 <33 0.4 -4.3 AR -39
. Communication services 113 -1.% -3.5 27 16.8 255 159 172 8.4
- Finance and insurance 0.8 £.5 22 24 7.0 6.5 113 63 3.1
Transport and storage 21 03 0.0 54 -0.7 -8.5 0.5 0.9 45
Propesty and business services 3.1 57 8.3 3.6 8.0 42 7.3 10.1 10.4
Government administration & defense 0.3 -5.0 -5.6 48 05 -1.2 -3.B 1.7 5.5
Other sectots 0.8 319 3.1 14 3.5 25 31 49 34

Source: Apstralian Burean of Statistics.

1/ Quarterly daea are seasonally adjusted, Fiscal year aggregates are cumulated on seasonally adjusted quarterly data.

2/ From previous year.

3/ Labor force s a percent of population zged 15 and over.

4f In percent of labor force.

5/ Persons nnemployed for more than ane year.



Table 7. Australia: Employees’ Compensation and Unit Labor Costs in the Nonfarm Sector, 1995-2000 1/

(Percent change from previous year)

1995 1994 1997 1998 1999 2000
Mar. Jun. Sep.
Average weekly earnings
Ondinary time: full-time adults 4.8 9 40 42 29 4.1 43 6.1
Tatal earmnings
Pyblic; nominal terms 25 37 53 5.2 29 31 12 37
Private: nomina! terms 35 a3 28 23 L6 2.9 41 1.7
All employees
Nominal terms 28 30 at 28 1.6 28 39 6.8
Real terms 2/ 0.7 1.0 1.4 1.8 1.1 21 2.8 o
Average earnings: National accounts basis
Nominal terms 25 5.1 44 A7 3.0 38 29 34
Real terms 2/ 05 3.l 27 27 24 30 1.8 03
Wage cost index 3/ il 2.9 29 32
Productivity 1.6 4.3 38 43 33 L5 13 07
Implicit deflator of nonfarm GDP 16 26 1.5 0.5 1.1 2.0 23 42
Real unit labor costs: Nonfarm sector
Index 4/ 1003 100.2 100.3 9.4 999 98.3 979 9.9
Percent change 0.7 0.0 0.1 -0.9 0.5 -1.4 -2.6 -2.0

Sources: Australian Bureau of Statistics; and Reserve Bank of Australia, Brlletin.

1/ Quarterly data are seasonally adjusted.

2/ Deflated by the implicit price deflator for private final consumption expenditure.

3/ Series began in the 1997 September quarter.

4f Average 1998/99 = 100,

=901 -
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Table 8. Australia: Selected Fiscal Indicatars, 1955/96-1999/00 1/

(In percent of GDP)

STATISTICAL APPENDIX

199596 1996497 199794 1998/99 1999/00

Pubtic secter underlying balance (cash basiz) 2/ 3/ -13 0.1 14 0.2 23
Commanwealth underlying general

government balance -19 0.8 04 0.9 20

Commanwealth revenue 24.0 246 243 4.6 262

Commonwealth underlying expenditure 259 254 238 237 24.2

Stade, terrilory, and local peneral
government underying balance 3/ 0.5 [11] 04 04 03

Public trading enterprises balanas 0.1 0.3 11 0.7 a.0

Commonwealth General Govt. {accTual basis)

Revenue 263 256 269
Income tax revenue 162 179 18.0
Indirect and other tax revenve 74 6.2 58
Non-tax revenue 2.7 1.6 28

Bupenses 274 250 254
Employees 31 27 28
Perzonal benefits 103 10.0 9.7
Grants 7.2 73 71
Imtercst and other financing costs 18 1.6 14
Other expenses 5.0 35 44

Operating result {revenuc icss expenses) - -1.2 0.6 1.5

Adjustment 4/ - 0.3 0.0 0.6

Fiscal balonce 5/ - -0.3 0.6 21

Memorandum items:

Commonwealth, State and Local General

Gavt. Aggregates (cash basis):
Revenue 323 333 328 335 344
Underlying expenditure 338 337 325 334 328
Undeslying halance -1.5 0.4 0.4 o1 16
Structure! balance -1.3 02 06 0.0 14

Commonwealth structural balance (cash basis) -18 .5 0.6 69 1.7

Total public ssctor deb, net 312 284 231 209 156

Commonwealth general gove. net debt 189 18.1 147 ne 84

Commonwesatth general govt. "net agsets" 6/ e -13.5 -84
Commenweath gross assets 178 209
Commonweath pross liahilities 314 93

Mominal GDP (A$ billions) 507.6 5322 564.7 5954 6321

Real GDP growih (in percent) 44 36 4.8 54 43

8 : C nlth of A lia: Badge? Strutegy and Outlook, 1999200; Final Badget On 189900, Consolickued Fi

Steppeseniis for the Year Ended 30 June 2000 ; and Fund staff estimates.

1/ Fiscal year ends June 30.

2/ The underlying balance excludes asset sales and ather one-off factors, on a cash basis.

3/ The Commanwealth, state, and public enterprise balances may nat add up to the public ssotar balanee due to the effect
consolidation.

4/ Asset revaluations less net capital investment {government investment lesx depreciaticn).

5/ The accrunl equivelent of the underlying cash balance, which measures the government's net lending. Defined as the
operating result plus adjustment.

6/ Includes financial and non-finsncial assets and lisbilities, including unfunded superannuation tinbilities to public servants.
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Table 9. Australia; Commonwealth Government Budget, 1995/96-1999/00

1995/96 1996/97 1997/98 199899 1999/00

(In billions of Australian dollars)
Cash Basis
Total revenue 1217 1310 1370 146.4 165.8
Total expenditure 126.7 121.7 119.5 1.1 143.7
Net advances -5.3 -1.5 -152 59 9.5
Underlying expenditure 1/ 131.2 135.1 134.6 141.0 1532
Headline balance -5.0 34 17.5 124 222
Underlying balance 1/ 95 -4.1 24 54 127
{In percent of GDP)
Total revenue 240 24,6 243 24.6 26.2
Total expendifure 25.0 24.0 1.2 25 27
Underlying expenditure 1/ 259 254 23.8 237 242
Headline Budget balance <10 0.6 31 2.1 35
Underlying balance 1/ -1.9 0.8 04 09 2.0
(In bilkkons of Anstralian doitars)
Accrual Basis
Tatal Revenue - 1431 1483 152.7 169.9
Total Expendituze 1470 1547 149.0 160.4
Net Operating Surplus 9 4.5 37 9.5
Adjustments 2/ 03 43 02 40
Fiscal Balance 3f -42 20 39 13.5
(In percent of GDP)
Fotal Revenoe 26.9 263 256 26,9
Total Expenditure 216 274 25.0 254
Net Operating Surplos 0.7 12 0.6 1.5
Adjustments 2/ 01 0.8 0.0 0.6
Fiscal Balance 3/ 0.8 £3 0.6 2.1
Memorandam items:
Commonweaith Generzl Government net debt
A$ billiox 95.8 96.3 829 70.6 531
As percent of GDP 189 18.1 14.7 119 8.4

Scurces: Commpuweslth of Australia; Budger Strategy and Qutlook, Final Budget Ohitcome, and Mid Year
Economic and Fiscal Owtlook, various years.

1/ Excludes net advances, :

2/ Asset revalnations Iess pet capital investment {government investment less depreciation).

3/ The accrual equivalent of the underlying cash balance, which measures the government's net lending. Defins
operating result phos adjustment. '
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Table 10. Avstralia; Commonwealth Budget Revenue, 1995/96-1999/00

Cash basis Accrual basis
1995/96 1596/97 1997/98  1997/98 1998/9¢ 1999/00

(In biltions of Ausiralian dollars)
Tax revenue 1164 1258 1322 1331 1430 1525
Income tax 85.5 93.8 985 913 1063 1137
Individuals 60.4 665 708 - 73 83.2
Of which: Gross PAYE 533 574 621 . 633 767
Companies 18.3 19.2 194 . 213 240
Other 6.8 8.1 83 1.7 . 65
Indirect taxes and other 303 309 325 418 367 338
Indirect taxes 289 209 313 37.2 322 335
Sales 130 133 14.1 155 164 15.6
Excise 12.8 133 136 18.0 122 14.1
Import duties 3.1 33 36 3.7 3.6 38
Other 20 2.2 24 4.5 45 52
Nontax revenue 5.3 52 47 152 97 175
Qf which : Interest 1.4 1.1 1.1 64 a2 9.6
Total revenue 121.7 1310 1370 1483 1527 1699

(In percent of GDP)

Tax revenue 230 236 234 216 24.0 241
Income tax 16.9 12.6 175 16.2 178 18.0
Individuals 11.9 125 12.5 e 13.0 132
Of which: Gross PAYE 10.5 10.8 11.0 115 12.1
Companies 3.6 3.6 34 . 36 - 38
Other 1.3 15 15 13 1.0
Indirect taxes and other 6.0 58 58 74 6.2 6.1
Indirect taxes 53 5.6 55 6.6 54 53
Sales 26 25 25 27 2.7 25
Excise 25 25 24 32 20 22
Import daties 0.6 0.6 0.6 0.7 06 06
Other 0.4 04 04 0.8 0.8 0.8
Nontax revenue 1.0 1.0 0.8 27 1.6 28
Of witich : Interest 03 02 0.2 1.1 05 15
Total revenue 240 46 243 26.3 256 269

Sources: Commonwealth of Australia: Budget Strategy and Outlook, Final Budget Outcom
and Mid Year Economic and Fiscal Outlook, various years.
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Table 11. Australia: Commonwealth Government Expenditure, 1995/96-1995/00

Cash Basis Accrual basis
1995/96 1996797 199793 1997/98 1993589  1999/00
(In billions of Australian dollars)

Curent expenditures 128.1 13t.8 134.5 154.7 149.0 160.4

Goods and services 215 218 135 40.8 0.7 40,0

Of which; Salaries 1/ 84 4.5 7.5 17.6 159 i8.0

Dep. and amort. 2/ 23 23 26

Transfers 97.4 100.4 102.6 103.6 108.7 i1L.5

Personal benefit paymsnts 455 48.0 48.6 7.9 59.3 614

Grents 43.3 45.2 50.5 40.7 43.4 446
Grants to States 241 48 253
Grants to nonbudpet sector 13.3 133 14.4

Ohther grants 2/ 11.4 12 10.9

Other 3.0 32 34 50 6.0 55

Interest 3/ 9.2 0.6 8.4 10.4 9.7 B9
Caypital =14 -3.3 -13.0
Goods and land 06 0.5 £0.6
Transfers 33 36 27
Of which: Gremts to States 26 27 21
et advances =53 -15 -152

Total expenditure 126.7 127.7 118.5 1547 149.0 160.4
Totel undetlying expenditure 4/ 13i.2 135.1 134.6

{In percent of GDF)

Current expenditures 253 24.8 238 274 25.0 254

Gouods and services 4.2 41 42 7.2 52 6.3

Of whick: Safaries 1/ 1.7 1.6 13 31 27 2.8

Dep. and amort, 2f 0.4 04 04

Transfers - 122 189 18.2 183 182 17.6

Personal benefit payments 9.0 9.0 8.6 10.3 10.0 9.7

Grants 9.6 923 9.0 72 73 7.1

Other 0.6 0.6 0.6 0.5 10 0.9

Interest 1.3 18 1.5 18 16 14
Capital Ik 06 23
(Ginods end land 0.1 0.1 0.1
Transfers 0.6 0.7 0.5
Of which: Gramts to States 0.5 03 0.4
Net advances -1.0 «1.4 27

Total expenditure 5.0 244 212 274 25,0 254
Total underlying expenditure 3/ 259 254 238

Memorendun itzms (in $A million):
Total granis to states 26.7 274 274
(in percent of GDP) 5.3 52 48
Cash used in purchasa of propesty,
plant, equipment and iniangibles 45 438 52
Cash rectived from asset sales 143 7.2 10.1

Sources: Commonwealth of Australia: Budget Strategy and Cutlook, Final Budget Qutcome, and Mid Year Economic and
Fizcal Qutisok, several years.

1/ In accruals dmie, tots] payments to employees.

2/ Depreciation and amortization are included in goods and services expenditure under the acerual accounting measure,
3 Inclodss other financing costs under the accrual accounting measure.

4/ Excludes net advances,
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Table 12. Australia: Commonwealth Budget Expenditures by Function, 1995/96-1999/00

Cash Basis Accrual basis
1995/96 1996/97 1997/98 1998/99 19992000
(In billions of Awstralian dollars)
Defense 10.1 10.1 10.5 11.2 10.0
Education 10.1 103 10.8 9.7 10.6
Health 186 192 20.7 233 23.5
Social Security and Welfare 46.8 49.6 50.2 52.8 57.1
Econonic Services 93 8.6 1.7 1.7 7.8
Public Debt Interest 9.1 9.4 84 7.6 9.5
QGeneral purpose intez-government
transactions 17.8 1822 179 134 19.2
Other 10.2 10.5 9.7 101 227
Total expenditure 1320 1359 1358 140.8 1604
Total undexlying expenditure 2/ 1312 135.1 134.6 1410
(In percent of GDP)
Defense 2.0 19 1.9 1.9 16
Education 20 19 1.9 1.6 1.7
Healih 37 3.6 3.7 39 3.7
Social Security and Welfare 9.2 9.3 8.9 89 20
Economic Services 1.8 1.6 1.4 13 12
Public Debt Interest 1.8 1.8 1.5 13 15
General purpose inter-government
transactions 3.5 34 3.2 3.1 3.0
Other 20 20 1.7 17 3.6
Total expenditare 26.0 255 240 236 254
Total underlying expenditure 1/ 259 254 23.8 237

Sources: Commonwealth of Australia: Budget Strategy and Outlook, Final Budget Outcome, and Mid Year
Economic and Fiscal Outlook, several years.

1/ Excludes net advances.
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Table 13. Australia: States and Territories, General Government, 1995/96-1999/00 1/

1995/96 1996/97 1997/98 1998/99 1999/00

(In billions of Australian dollars)
Revenue 84.1 80.8 854 927 94.8
Cash receipts from operating activities 743 794 83.6 %1.1 93.6
Taxes, fees, and fines 355 38.1 40.9 44.1 46.6
Grants received 30.6 312 31.8 34.1 36.0
Other ) 82 102 109 129 11.0
Sales of non-financial assets 928 14 1.8 1.6 1.1
Expenditure g2.1 718 83.3 95.2 93.6
Cash payments from operating activities 75.1 70.3 75.6 87.1 84.7
Payments for goods and services 438.3 514 55.6 66.7 64.4
Subsidies to public enterprises 20.5 135 14.8 15.4 15.9
Interest payments 58 48 45 37 31
Capital expenditore 7.0 1.5 7.7 8.1 88
Net cash flows from operating activities plus net 21 3.0 21 -2.5 12
cash flows from investments in non-financial assets
Acquisitions of assets under finance leases 00 0.0 0.0 00 0.4
and similar arrangements
Surplus (+¥Deficit (-} - 2.1 3.0 21 2.5 12
(In percent of GDP)
Revenue 14.7 14.9 14.8 153 14.8
Own-s0urce revenue 7.0 72 72 74 7.4
Taxes, fees, and fines 6.0 59 5.6 57 5.7
Other 1.6 19 1.9 22 1.7
Grants received 1.9 0.3 0.3 03 0.2
Expenditure 16.2 14.6 148 16.0 14.8
Current expenditure 14.8 132 13.4 14.6 134
Of which: 9.5 9.7 9.9 11.2 102
Subsidies to public enterprises 4.0 25 2.6 2.6 25
Interest payments 1.1 0.9 0.8 0.6 0.5
Capital expenditure 14 14 14 14 14
Net cash flows from operating activities plus net 0.4 0.6 0.4 0.4 0z
cash flows from investments in non-financial assets
Acquisitions of assets under finance leases 0.0 0.0 0.0 0.0 0.0
and similar arrangements
Surplus (+)Deficit (-) 04 0.6 0.4 0.4 02

Source: Australian Bureau of Statistics.

1/ Generated from cash flow statement,
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Table 14, Australia: Public Trading Enterprises, All Australtan Governments, 1995/96-1599/00 1/

1995/96 1996/97 1997/98 1598/99 1999/00
{In billions of Australian dollats)

Revenue 74.2 750 122 63.5 60.5
Sales of goods and services 67.83 674 66.0 359 523
Subsidies received 2.7 3 33 49 59
Other 37 4.3 29 246 23

of which: Interest received 0.9 10 0.7 0.5

Expenditure 81.7 308 75.9 68.6 66.7

Current expenditure 711 7.1 68.0 574 52.7
Operating expenditure 58.9 588 557 493 443
Qther 123 124 12.3 8.1 85

Of which: Intcrest payments 52 4.8 42 36 33

Capital expenditure 10.6 9.6 19 1.1 13.9

Increase in provisions (net) 3.1 73 7.0 0.8 6.3

Surplus (+¥Deficit (-) 0.6 1.6 34 -43 0.1

(In percent of GDP)

Revenue 14.6 14.1 12.8 10.7 9.6
Sales of goods and services 134 12.7 11.7 94 &3
Subsidies received 0.5 0.6 0.6 0.8 0.3
Other 0.7 0.8 0.5 0.4 0.4

of which: Interest received 02 0.2 0.1 0.1

Expenditure 16.1 15.2 13.4 115 105

Current expenditurs 14.0 13.4 12.0 9.6 83
Operating expenditure 11.6 11.0 2.9 83 70
Other 24 23 22 1.4 13

Of which: Interest payments 1.0 09 0.7 0.6 0.5

Capital expenditure 2.1 13 14 1.9 22

Increase in provisions (net) 1.6 1.4 12 0.1 1.0

Surplus (+)/Deficit (-) 0.1 0.3 0.6 -0.7 0.0

Memorandom items:

Net operating surplus

(In $A millions) 11.6 120 136 515 13.9

(In percent of GDF) 2.3 22 24 1.9 22

Source: Australian Burean of Statistics.

1/ Cash measures, Data for 1999/00 derived from cash flow statement.



Table 15. Australia: Selected Interest Rates, 1995-2000

(In percent per annum; at or near end of period)

1995 1996 1997 1993 1999 2000
Mar, Jun. Sep. Dec.

Daily cash market call rate 1/ 7.51 6.21 503 4.80 5.01 5.50 6,02 6,28 6.25
Commonwealth povernment securities

Treasury bills, 13-week 2/ 7.30 6.01 496 457 5.4 5.68 5.86 6.40 6.09

Three-year note 3/ 7.44 6.58 549 4.64 6.47 6.38 597 6,21 527

Ten-year note 3/ a.18 137 614 4.85 6.75 6.57 6.17 6.12 5.56

NSW, ten-year note 4/ R.44 7.62 6.37 541 732 6,86 6.60 6.60 5.84
Banks 5/ .

Three-month fixed deposits 6.00 500 3.80 3.55 370 380 4,45 4.30 400

Investment accounts 6/ 3.65 2.00 L10 0.95 1.00 1.20 1.45 1.35 1.30

Business lending rate 7/ 0,75 955 8.45 195 820 8.75 9.30 9.65 9.75

Houging lozns 8/ 10.50 8.25 6.70 6.50 6.80 7.30 7.80 8.05 8.05
Bank, 90-day commercial bills 9/ 743 6.11 507 4,81 5.65 537 6.24 6.57 6.20
Cash management trust 10/ 6.60 540 4.00 4,30 5.05 4,90 5.55 565

Source: Reserve Bank of Australia, Bulletin.

1/ Daily 11 a.m. call rate. Average of daily figures for the month.

2/ Weighted average yield of nntes allotted at the last tender of the month.

3/ Estimated closing yields on last business day of the month.

4/ New South Wales Treasury Corporation assessed secondery market yields,

5/ Predominant or representative rates offered by banks,

6/ Rate on account with balance of $A 10,000 or over.

7 Indicator variable tate for larpe businesses.

8/ Standard variable rate loans of large banks on new housing Joans to individuals. Priorto April 1986, rates were subject to a maximum; from March 1982, this
13.5 percent per annum, The maximum on loans existing or approved before April 3, 1986 was retained.
9/ Ninety-day yield; average of daily market vields for the week ended the last Wednesday of the month,
10/ Weighted average net yield ta unit holders for month shown.
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Table 16. Australia: Credit Aggregates, 1998-2000

1999 1998 1999 2000
($A billions) Mar. Jum. Sep. Dec. Mar. Jun. Sep. Dec. Mar. Jun.  Sep.
(Percent change over previous year)
Lending to private sector by: 1/
Banks 429.6 127 119 1.7 107 107 120 11.7 127 136 137 130
Nonbank financial intermediaries 185.0 7.4 8.1 5.6 5.6 6.8 44 45 0.2 0.5 20 4.8

All financial intermediaries 614.5 109 106 9.6 9.0 2.4 94 9.3 8.5 9.0 59 104
Lending to government sector by: 2/

All financial intermediaries 365 -128 235 83 42 42 172 108 260 92 4.5 -13.7
Tota! lending 651.0 9.3 84 84 83 9.1 08 0.4 93 0.0 9.7 9.0
Mamorandum itern;

Private Sector Credit

Housing 246.5 08 88 104 100 104 106 110 131 139 150 167

Other personal 673 - 106 116 123 131 14.1 141 147 7.8 71 - 8.2 1.8

Business 3007 118 110 84 74 1.7 7.6 6.9 5.1 5.7 6.4 13

Source: Reserve Bank of Australia, Bulletin .

1/ 1.oans, advances, and bills held.

2/ Holdings of Commonweatth govemment, local and semigovernment, and other public authority securities.
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Table 17. Australia: Money Supply, 19982000 1/

1999 1998 1999 2000
{$A millions) Mar. Jun, Sep. Dec, Mar. Jun. Sep. Dec. Mar, Jun, Sep.

. (Percent change over previous year)

Monetary base 2/ 2.7 89 79 0.5 6.6 4.3 10 -121 69 -102 116 0.6
M1¥ 125.8 10.4 11.6 84 6.1 9.1 7.6 335 9.7 8.1 98 10.0
Other bank deposits 260.1 3.6 3.8 83 8.2 87 11.5 9.5 10.3 92 74 6.4
M3 4/ 3949 5.6 6.2 84 7.5 0.0 103 9.2 161 8.9 B.2 1.5
Borrowings from private

sector by NBFIs 5/ 88.5 14.7 94 13.4 176 14.8 15.2 55 -3.9 -2.9 29 23
Broad money 6/ 463.7 6.9 6.0 85 84 89 111 81 6.8 T4 6.3 12

Source: Reserve Bank of Australia, Bulletin.

1/ Figures for currency and bank deposits are average of weekly (Wednesday) data. Figures for borrowings by NBFIs are averages of end-maonth figures
{current and previous month).

2/ The mometary base Is the stock of Teserve money, consisting of currency outside the Reserve Bank, banks' deposits with the Reserve Bank, and
Reserve Bank ligbilities to the nonbank private sector.

3/ Currency and current deposits with banks.

4/ M1 plus other bank deposits.

5/ Bocrowings (other than from banks and related corporations) by permanent building societies, credit cooperatives, anthotized money market dealers,
pastoral finance companies, cash management trusts, finance companies, general financiers, and money market corporations.

6/ M3 plus borrowings from the private sector by NBFIs less the latter's holdings of currency and bank deposits.
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Table 18. Australia: Banking Soundness Statistics, 1995-2000

(End of period)
Mar. Jun. Sep.
1995 1996 1997 1998 1999 2000

Capital

Tier 1

Total
Impaired assets
Provisions

Specific

Geaneral
Risk-weighted assets

Total assets

Capital
Tier 1
Total

Impaired assets

(In billions of Austratian dollars; unless otherwise indicated)

394 42.4 439 473 50.7 522 514 532
521 54.2 59.3 63.6 63.7 68.0 68.4 725
8.8 6.2 4.8 58 57 58 5.5 5.7
33 23 2.0 22 25 25 26 25
3.0 34 39 4.5 43 4.6 47 4.6
449 509 587 618 649 671 689 720
649 732 834 368 937 958 985 1021

(As a percentage of risk-weighted assets)

8.8 83 1.5 76 7.8 7.8 715 7.4

116 10.6 10.1 103 10.1 10.1 2.9 10.1
(As a percentage of total assets)

1.4 0.8 0.6 0.7 0.6 0.6 0.6 .5

Source: Reserve Bank of Australia, Bulletin .
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Table 19. Australia: Balance of Payments Summary, 1995-2000 1/

Mar. Jun. Sep.
Otr. Otr. Qtr.
1995 1996 1907 1998 1999 2000
{In billions of Australian dollars)

Curreit account balance -26.2 =202 -17.3 -23.8 -358 -3.3 -1.4 -5.5

Trade balance 5.7 09 22 -8.3 -15.2 -3.0 2.4 22
Exparts, fo.b. 71.8 71.0 87.2 89.1 36.6 250 212 28.0
Emports, f.ob. 115 -78.0 -34.9 g74  -1019 -28.0 -29.7 -30.2

Services -12 0.0 05 -1.8 -1.6 0.5 0.3 1.0

Income, net 2/ -19.0 -193 -18.7 -182 -18.8 4,7 4.8 -4.3
On delt -1.0 31 8.6 17 -8.0 23 24 24
Omn equity 82 1.7 7.1 -1.8 74 -1.3 -1.0 -1.5
Other -1.3 -1.1 0.7 0.6 -1.6 0.4 0.4 0.3

Net transfers 0.4 0.1 0.3 .5 .1 0.0 0.0 006

Capitsl and financial account 247 18.0 18.5 297 30.7 6.1 8.9
Capital aceount 08 1.2 1.1 13 13 0.2 0.1 0.3
Capital transfers 0.7 1.2 1.1 1.3 1.3 03 01 0.3
Financial account 24.0 16.8 174 28.3 294 58 2.8

Direct investment 11.7 -1.1 1.9 4.7 150 -1.9 49 0.8
Diract investment abroad 4.4 -8.9 -8.4 4.8 5.3 -3.2 2.4 0.2
Direct investment in Austrabia 16.1 7.8 10.3 95 9.8 i2 13 1.0

Portfokio investment 16.8 257 17.1 6.7 147 01 432 .
Equity securities 19 04 11.3 142 33 -4.4 Q.5
Debt securities - 149 26.1 6.0 -15 11.3 43 37

Other investiment 4.0 4.7 23 13.7 10.2 0.1 11
Assets -43 7.3 8.0 00 5.1 -34 33
Liabilities 03 26 . 113 13.8 153 33 221

Change in reserve assets 3/ 0.5 -3.1 -39 N -10.4 8.0 -13 0.7

Net errors and omissions 1.5 22 -1z 0.8 5.1 22 -1.6

(In percent of GDP)

Current account balance -54 39 <32 50 58 5.2 4.5 3.3
Trade balance -1.2 0.2 0.4 -14 2.5 -19 -1.5 -13
Net services 03 0.0 01 0.3 0.3 -0.3 0.2 0.6
Net income -3.9 47 34 3.1 3.1 -2.9 -2.8 26
Net transfers 0.1 0.0 4.1 0.1 0.0 0.0 0.0 0.0

Memorandum iters (end of petiod):

Net external liabilities 562 55.8 55.3 519 56.2 60.4 62.6 634
Net external equity habilities 169 187 14.7 174 18.3 183 20.1 178
Net external debt 394 39.2 40.6 40.5 1% 41.6 42.5 45.6

Levet of reserves
(In $A biltion) 20.1 21.8 262 25.0 236 273 279 292
(In months of imporis) EN 3.4 37 31 2.8 29 2.8 29

Sources: Australian Burean of Statistics.

1/ Current account data are seasonatly adjusted.

2/ Componenis are nct seasonally adjusted and may not add up v the total.
4/ Transaction-based data, exclading the effects of price and exchange rate changes; a minus sign indicates an increase in reserves.
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Table 20. Australia: Current Account, 19952000 1/

(In billions of Australian dollars)

Mar. Jun Sep
Qur. Q. Qur

1995 1996 1897 1998 1999 2000
Current account balance * 262 =202 =173 -28.8 -353 -8.3 -7.4 -5.5
Trade balence -5.7 039 2.2 -8.3 -15.2 -3.0 2.4 2.2
Expors, fo.b 71.3 770 87.2 801 86.6 250 21.2 2R0
Imports, £0.b. -T2.5 -718.0 -349 -97.4 -101.9 -28.0 -29.7 -30.2
Services, net -1.2 0.0 05 -1.8 -1.6 0.5 03 1.0
Credits 219 237 24.8 25.7 269 10 1.5 89
Transportation services 6.4 6.5 6.7 6.8 6.7 1.7 ig 1.3
Travel 107 1.5 11.8 11.6 12.5 32 1.5 39
Other secvices 4.8 55 6.4 72 7.7 2.1 22 32
Debits =231 =237 -25.4 -27.5 -28.5 1.5 -7.8 =19
Transportation services -8.5 -8.5 8.7 9.4 9.4 2.5 2.7 2.7
Travel -6.7 7.4 -3.2 -8.6 94 2.5 25 2.6
Other services -79 -7.9 -3.4 94 2.8 2.5 -2.5 25
"Balance on goods and services 49 . -0 17 -101  -169 a5 27 -1.1
Income, net 2/ -19.0 -19.3 -18.7 -18.2 -18.8 47 -4.6 «4,3
Credits 7.1 7.7 9.7 102 10.7 34 33 4.1
Compensation of employees 04 0.6 07 0.8 03 0.2 02 0.2
Investroent income 6.5 10 90 94 99 32 36 39
Direct Investment abroad 17 4.5 5.6 55 6.2 21 2.5 2.7
Pertfolio investment assets 2.0 1.6 20 23 24 0.7 0.6 0.6
Other investrnent assets 0.8 1.0 1.4 | .1 13 0.5 0.5 0.5
Debits 237 =247 -26.0 -26.3 217 13 -16 -8.3
Compensation of employees 04 05 .6 038 09 03 £2 02
Investment income 232 -24.1 254 -254 -26.8 -7l 73 5.1
Direct investment in Anstralia -11.1 -11.3 -11.9 -12.3 -11.9 -2.8 -34 -33
Portfolio investment liabilities £9 -105 -11.4 -11.0 =121 -34 -3.1 =34
Other investment liabilities 2.3 2.3 2.1 21 -2.8 0.8 0.9 0.8
Unrequited wansfers, net D4 0.1 03 0.5 0.1 0.0 00 0.0
Credits 3.2 34 7 4.3 4.7 1.2 1.1 1.1
Debits -3.6 -3.3 4.0 4.3 4.3 -1.2 -1.2 -1.1

Sources: Austraian Bureau of Statistics; and IMF, Intermasional Financial Statistics.

1/ Quarterly data are seasonally adjusted.
2/ Components are not seasonally adjusted and may not add up to the toal
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Table 21. Austratia: Exports and Imports, 1995-2000 1/

(Percent change from previous year)
Mar, June Sep.
Q. O Qu.
1995 1996 1997 1998 1995 2000
Totnl sxpotiz
Vahe 114 T4 11.3 25 ~1.1 17.1 9.1 296
Volume 53 10.8 1.1 00 42 115 12.5 124
Price 2 58 3.0 0.2 25 -5.2 53 148 153
Total marchandise exparts
Vaine 112 72 132 23 2.8 202 343 28.9
Volume 35 12.0 134 046 4.7 134 134 8.5
Price 2/ 14 42 0.2 29 12 59 18.5 18.7
Rural sxports
Yaine 0.1 15.0 11.4 3.0 09 10.6 17.5 215
Volume -11.6 219 13.8 =5.2 114 122 72 7.6
Price 2/ 128 -5.6 <20 24 9.7 -14 9.5 128
Matale, minerals, and foels
Valae 150 o 159 6.5 -111 i1 48,7 389
Yolume 53 56 14.1 3z 4.9 9.3 119 63
Price 2/ 9.7 2.4 1.7 il 4.7 16.3 33.0 300
Mamafactired goods
Value 14.56 7.2 108 02 40 16.5 231 214
Volume 133 138 11.8 -3.1 9.8 19.7 162 129
Price 2/ 12 -5.8 0.8 34 -5.3 -7 60 7.6
Services
Value 123 8.1 50 33 46 15 13.2 320
Valume 114 70 32 23 2.5 50 9.5 258
Price 2/ 0.8 1.1 LB 1.0 2.1 24 34 4.9
Total imports
Valce 11.7 11 85 13.2 44 129 200 144
Vohmme 82 8.2 10.3 5.8 9.5 13.7 109 55
Price 2/ 32 6.5 -1.7 70 4.7 0.7 82 85
Total mercharufise Imports
Vahe 124 0.6 9.0 147 4.6 14.6 220 159
Volume 93 8.5 122 83 10.3 15.1 12.6 6.8
Price 2/ 22 -1.3 29 6.0 -52 04 B84 8.5
Comsumption goods
Vahe 9.5 24 13.7 18.2 58 9.4 164 194
Volume 7.3 6.3 145 9.4 84 12.3 122 139
Price 2/ 19 -3.7 0.9 8.2 2.3 23 3.8 4.8
Capital goods
Vaiue 125 14 54 115 163 16.3 19.9 39
Volume 15.1 16.5 13.6 6.5 224 231 15.3 21
Price 2/ 25 -12.9 1.3 47 9.8 5.6 40 13
Inermediste and other goods
Valoe 13.8 0.7 4.3 10.4 3l 16.3 236 219
Volume 83 6.0 6.2 49 10,0 121 10.7 . 6.8
Price 2 50 6.3 1.7 53 45 37 13.4 141
Services
Valee 9.5 26 7.1 82 17 6.9 129 5.0
Volume 26 6.9 43 28 7.1 86 4.6 0.7
Pricz 2/ 6.8 4.1 26 113 3.1 -1.5 79 83
Memorandem itens:
Teoma of trade (goods and services) 2.5 38 1.9 4.1 .5 59 6.1 6.3

Source: Auyictlian Burean of Statistics.
1/ Quarteriy dat are seasonalty adjusted.
2/ hphicit price deflatoss,
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Table 22. Australia: Exports by Commodity Group, 1995-2000

1999 1995 1996 1997 1998 1999 2000
In In Mar. Jun. Sep.
billions percant Qtr. Qrr. Qu.
of $A  of total
(Percent change from previous year)

Totel exports, f.0.b. 86.6 1000 11.2 12 13.2 2.3 2.8 202 343 289
Nonmerchandise 1/ 6.6 7.6 114 33 322 4.3 -25.0 17.0 520 27
Merchandise 80.1 924 111 7.6 11.5 2.0 0.4 204 330 310

Toial mural exports 221 255 01 150 114 -3.0 09 10.6 115 215
Meat 42 48 -7.0 -179 179 14.1 64 6.3 248 229
Cereals 49 57 -17.3 1669 43 -14.6 -3.3 2.1 6.0 170
Wool and sheepskins 25 29 52 -8.1 129 -23.3 =207 294 4317 387
Other reral exponts 10.5 121 94 88 135 7.6 81 139 13.8 18.8

Total nonrural exports 579 669 159 4.8 11.5 4.1 1.8 242 39.1 347
Metals, minerals, and fuels 367 423 16.0 30 159 6.5 111 271 487 389

Metal ores and mineralg 106 122 17.1 54 11.0 12.7 -1.5 79 379 39.3
Mineral fuels 139 181 12.7 g4 16.1 1.7 -5.0 43.5 6.6 59.3
Coal, coke, and briquettes 24 9.7 10.1 53 127 11.8 -14.6 -120 9.9 204
Other 55 6.4 17.7 14.1 213 -14.1 148 169.8 172.5 1127
Metals . 122 141 185 3.6 195 6.8 -19.8 262 370 149
Gold 4.8 56 116 32 353 36 -39.1 7.0 231 -22
Other 73 85 247 9.0 51 10.5 1.3 403 455 269
Manufactured goods 261 301 146 7.2 109 0.2 4.0 165 231 21.6
Machinery 6.7 1.7 201 4.6 58 -1.5 -2.9 9.4 17.1 18.0
Trnsportation equiptment 4.1 4.8 263 12.8 362 9.4 20.7 12,6 379 324
Other manufactures 108 125 112 g4 7.0 25 - 93 14.5 14.5 17.8
Other nonraral 4.5 52 70 20 11.0 17.4 -8.6 36.1 433 26.7

Source: Australian Bureau of Statistics.

1/ Primarily nonmonetary gold exports.
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Table 23. Australia: Direction of Trade, 1996-2000 1/

2000 1986 1997 1998 1999 2000 2000
In In Mar. Jun. Sep. Dec.
of$A  of total
{(Percent change from previous year)
Exports
Selected countries
Japan 21.8 19.8 -6.0 8.0 34 -39 30.8 213 342 36.6 30.6
United States 110 99 1.6 273 337 0.8 30.4 258 364 27.2 31.7
New Zealand 6.6 59 6.7 9.2 -19 17.3 -18 52 -0.6 89 -149
Urited Kingdom 38 34 10.5 -11.7 95.2 -21.4 04 256 335 24.2 -39.7
Singapore 59 53 -174 223 -15.4 246 447 50.8 350 233 755
Karea 2.0 8.1 20.5 -1.4 9.7 29 429 334 532 5712 309
Taiwan Province of China 35 50 3.9 184 51 -2.4 333 224 304 39.6 40.1
€China 6.0 54 23.8 26 4.7 7.9 47.1 321 60.1 376 58.0
Selected couniry groups
European Union 12.5 11.4 47 R 421 -12.1 15.6 13.6 35.1 259 -4.7
ASEAN ¥/ 15.2 13.7 07 11.7 <219 11.1 35.2 326 314 26.3 499
Total exparts 110.5 100.0 74 101 49 -2.4 271 20.1 s 103 26.3
Imports
Selecied countries
Japan 153 13.1 -14.6 11.7 16.7 24 123 1.7 124 26,7 13.7
United States 231 19.8 7.7 09 188 -1.9 94 220 193 5.0 -4.7
New Zealand 45 38 1.3 09 a2 74 92 102 174 103 0.1
Utited Kingdom 69 59 8.1 5.7 8.7 6.5 216 26.6 46.5 39 303
Singapore 37 32 6.3 6.9 1.8 55.0 -10.6 79 162 226 464
Korea 48 4.1 3.0 27.7 40.6 6.4 23.0 83 351 296 19.4
Taiwan Province of China as 3.0 -1.5 4.3 108 17 179 132 211 21.1 14.5
China . 9.1 7.8 63 149 229 138 312 236 42.1 364 449
Selected country groups
Eurgpean Union 25.4 217 02 41 13.8 03 9.9 6.9 149 6.0 119
ASEAN % 16.5 141 127 16.7 284 210 15.6 21.6 254 313 53
Total imports 1169 100.0 1.2 6.4 16.0 49 152 146 2290 16.6 8.3

Source: Australian Bureaun of Statistics.

1/ Trade statistics basis. )
2f Association of Southeast Asian Nations.
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Table 24. Australia: Gross and Net External Interest Receipts and Payments, 1995-2000

Mar. hm. Sep.
Qtr, Qur. Qtr.
1995 1996 1957 1998 1999 2060
(In billions of Australian dotlars)
Gross interest payments -134 -14.1 -14.4 -13.6 -145 -4.3 -4.3
Public sector -5.8 -59 5.2 -3.8 -3.6 -0.8 -0.8 .
General government -2.4 -2.8 2.8 -19 -18 04 -0.3 0.2
Public enterprises -3.5 -3.1 -5 -19 -1.8 -0.4 -0.5
Private sector -7.6 -8.2 92 99 -109 34 -35
Gross interest receipts 26 23 29 a3 il 10 1.0
Public sector 12 0.9 12 1.5 1.3 04 04 .
Official reserve assets 10 0.6 ns 1.0 038 0.2 0.2 03
Other 03 0.3 03 4 05 0.1 0.1
Private sector 13 14 1.7 1.8 18 0.6 0.6
Net interest receipts -109 -11.3 -11.5 -10.1 -11.0 -3.3 -3.3
(In percent of GDP)
‘Gross interest payments 2.7 27 -6 24 24 27 =26 .
Gross {merest recgipts 0.5 04 0.5 0.6 0.5 0.6 06
Net interest receipts -2.2 -23 2.1 -17 -1.8 -2.1 2.0 .

{In percent of exports of goods and services)

Gross interest payments -14.3 -14.0 -12.8 -11.9 -128 -13.4 -123
Gruss interest receipts 27 23 2.6 29 27 30 2.8 -
Net interest receipts -116 117 -10.3 8.8 8.7 -104 -9.5 )

Source: Australian Burean of Statistics.
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Table 25. Australia: Capital and Financial Account, 1995-2000

Mar.  Jun.  Sep.
Q. Qt. Qt.
1995 1996 1997 1998 19599 2000
(In billions of Australian dollars)
Capital and financial account 4.7 180 18.5 297 307 6.1 35
Capital account 0.8 i2 1.1 1.3 13 02 0.1 03
OF which : Capital transfers 0.7 12 1.1 13 13 03 0.1 0.3
Financial account 240 16.8 174 23.3 294 58 88
Direct investment 11.7 -11 19 4.3 150 -19 49
Direct investment abroad 4.4 -89 -84 4.3 53 =32 -24 o
Equity capital -24 45 47 -2.1 65 -1.4 -1.0
Reinvested earnings 3.2 24 43 23 -3.7 2.0 -1.5 -19
Other capital 1.1 20 0.5 02 2.6 0.2 0.1
Direct investment in Australia 16.1 7.8 103 2.5 96 12 73 .-
Equity capital : 7.7 44 4.2 56 15 1.1 19
Reinvested earnings 6.1 50 6.0 5.0 57 1.7 19 21
Other capital 24 -1.5 0.1 -1.0 24 -1.6 35 .
Portfolo investment 16.8 257 17.1 6.7 147 0.1 42 -
Assets -338 -42 0.2 -3.1 9.9 2.3 22 .
Equity securities -1.6 -3.0 0.5 =27 -5.8 2.5 & -
Debt securities 22 -12 0.7 -0.4 -4,1 0.3 04 -
Liabilities 20.6 29.9 16.9 9.8 24.6 2.2 2.0 -
Equity securities 3.5 2.6 11.6 16.9 9.1 19 13 .
Debt securities 17.1 273 53 -7.1 155 4.1 33 -
Other investment 40 4.7 2.3 137 10.2 -0.1 11 -
Assets 43 -13 9.0 0.0 -5.1 3.4 i3
Liabilities 03 2.6 11.3 13.3 153 33 21 s
Change in reserve assets 1/ 0.5 -3.1 -39 il -10.4 8.0 -13 0.7
(In percent of GDP)

Capitat and financial account 50 335 34 5.1 5.0 38 5.5
Capital account 0.2 0.2 0.2 0.2 0.2 02 0.1 0.2
Financial account 49 32 32 49 4.8 3.7 54

Direct investment 2.4 0.2 0.3 0.8 24 -12 3.0
Pantfolio investment 34 49 3.1 1.2 24 0.1 2.6
Other investment 08 -09 04 24 1.7 01 - 07

Source: Australian Burean of Statistics.

1/ Tremsaction-based data, excloding the effects of price end exchange rate changes; a mimus sign indicates
an increase in reserves.
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‘Table 26. Australia: External Assets and Liabilities, 1995--2000

Mar. Jun. Sep.
Qtr. Qir. Qir.
1995 1996 1997 1998 1999 2000
(In billions of Australian dollars, end of period)
Net external liabilites 276 200 303 335 370 375 395 410
Anstralian investmeant abroad -164 -18% 234 260 =281 =306 -299
Foreign investment in Australia 440 4717 535 594 649 678 692 .
Direct investment 74 69 &0 62 87 78 81
Direct investment abroad -66 -78 94 -110 =100 -117 -118
Equicy capital and reinvested earnings -67 170 o4 -109 -102 -119 -121
Other capital 2 -1 -1 -1 2 2 2 .
Direct investment in Australia 140 147 155 172 133 194 199 -
Equity capital and reinvested earnings 117 126 133 150 166 174 175
Other capital 22 20 21 21 22 21 24
Portfolio investinent 195 221 244 261 269 276 292
Assets -43 -53 -85 =75 -94 -103 -98
Equity securities -36 -40 -50 59 -76 -84 -1 -
Debt securities -12 -13 -15 -17 -19 -19 -19 -
Liabilities 243 274 300 337 364 380 390 -
Equity securities 69 77 91 118 140 146 151 .-
Debt securities 174 197 218 219 223 234 239 .
Of which : Financial derivatives 10 10 15 16 19 21 22 .
Other investrent 27 20 22 36 44 46 47 -
Assets =30 -36 -49 -50 -53 -58 -6
Liabilities 57 56 71 86 a3 104 103 .
 Reserve assets 20 22 26 25 .34 27 28 .29
(In percent of GDP)
Nez external Habilities 56.4 55.8 55.3 579 60.5 60.5 62.6 63.4
Australian investment abroad =335 -36.2 -42.7 -44.9 -46.0 492 473
Foreign investonent in Anstralia 90.0 91.7 97.6 102.6 106.1 109.3 i0s.4
Direct investment 152 133 1.0 10.7 143 125 12.8
Portfolio investment 399 42.6 44.6 45.1 4.1 445 48,2 .-
Other investment 55 38 40 6.2 7.2 74 7.5 .-
Reserve assets 4.1 42 -4.8 43 -5.5 4.4 44 4.5
Memorandum items:
Net equity liabilities 16.9 16.7 147 17.4 210 18.8 20.1 17.8
Net debt Liabilitdes 39.5 392 40.8 40.5 39.5 41.6 425 45.6

Source: Australian Burcau of Statistics.
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Table 27. Australia; Gross Official Reserve Assets, 1996-2000

(In billions of Australian dollars; end of period)

Mar. hun. Sep. Dec.
1996 1997 1998 1999 2000
Gross reserves 21.8 252 25.0 336 213 218 262 34.0
Foreign exchange 17.5 2% 218 20.8 234 2413 254 303
SDRs o8 0.0 00 0.1 0.1 0.1 02 02
Reserve position in IMF 06 11 20 25 246 22 23 22
Gold I/ 3.7 1.1 12 L1 12 12 13 13
Change from end of preceding year/quarter 13 6.8 -12 83 63 07 12
Dre to:
Balince of payments transactions 2/ il 39 3.1 104 8.0 1.3 0.7
Valuation and other changes -13 29 2.0 -1.9 L7 0.7 20 0 -13
Memorandum tem:
RBA, outstanding forwand obligations 31 56 10.1 26 151 173 176 249
Reserves, net of forward obligations 18.7 206 149 109 122 103 115 9.1

. Sources: Reserve Bank of Anstralia, Bulletin; and Fund staff estimates.

1/ Gold is valued at the average London gold price for the month, converted to Australian dotlars at the market rate of exchange applying on the
- last day of the month,

2/ Includes sales and purchases of, and earnings on, foreign exchange by the Reserve Bank and certain transactions with official institutions
Oversess.
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Table 28. Australia: Period Average Exchange Rates, 1996-2001

USSSA YenSA Effective Exchange Rates (1990=100)
Nominal Real I/
Percent Percent Percent Percent

Level Change 2/ Level Change 2/ Level Change 2/ Level Change 2f
1996 0.783 5.6 8520 220 11170 9.7 93.72 10.0
1997 0.744 -5.0 89.95 56 113.16 1.3 9325 0.5
1998 0.629 -154 8231 -85 100.84 -109 82.60 -11.4
1999 0.646 26 T.55 -10.6 101.90 1.0 84.08 18
2000 0.582 5.8 62.39 -14.5 95.39 -5.4 80.94 37
1998
Mar. qfr. 0.566 -39 85.26 -1.7 10721 0.6 87.59 -0.6
Jun. gir. 0.629 55 3532 0.l 101.95 49 83.46 -4.7
Sep. qur. 0.599 -4.8 83.89 -1.7 97.73 4.1 20.19 -39
Dec. qtr. 0.624 4.1 7476 -10.9 96.48 -1.3 7018 -13
1999
Mar. qtr. 0.634 17 7354 1.1 99.11 2.7 §1.48 29
Jun. gtx. - 0.653 3.0 79.01 69 104.65 5.6 ds.11 57
Sep. qtr. 0.651 0.4 73.04 -6.4 10326 -13 85.37 419
Dec. qtr. 0.644 -1.0 67.31 20 100.57 2.6 83.35 24
2000
Mar. qr. 0.632 -1.8 67.66 0.5 100.38 2 83.59 03
Jun. gtr. 0.590 -6.7 62.87 -7.1 95.52 4.8 80.10 -4.2
Sep. qtr. 0575 25 61.85 -16 94.66 0.9 81.37 1.6
Dec. qtr, 0.532 14 59.18 4.3 88.80 -£.2 71.56 47
2000
Jan. 0.658 27 69.16 5.2 103.08 2.7 85.77 a0
Feb, 0.629 4.3 68.77 0.6 100.54 2.5 83.76 24
Mar 0.610 A1 65.05 =54 97.53 30 8126 -3.0
Apr. 0.597 2.0 63.00 «3.1 95.77 -1.8 80.00 -1.5
May 0.578 31 652.54 0.7 94.93 09 79.41 0.7
Jun, 0.594 2.6 63.08 0.9 05.85 1.0 80.90 19
Jul 0.589 09 63.52 0.7 95.68 0.2 8152 0.3
Aug, 0.582 -1.2 62.87 -L0 95,77 0.1 82.55 1.3
Sep 0.554 -4.7 59.15 59 092,53 34 80.06 -30
Oct. 0528 4.6 57.26 -3.2 89.06 3.8 72.58 31
Nov. 0.521 -15 57.36 02 88.55 0.6 77.54 0.0
Dec. 0.548 52 6293 9.7 .- - rer
2001
Jan. 0.556 15 64.86 31

Souwrces; IMF, fuernational Firancial Statistics ; and Information Notice System.

1/ Based on relative consumer prices.
2/ From the preceding period.
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Table 29. Australia: Residual Maturity Currency Decomposition of Foreign Debt, 1996-2000 1/

(At end period)
Mar. Jun,
Qr. Qr.
1996 1997 1998 1999 2000
(As a percentage of the total)

One year or less
Australian dollars 313 29.5 26.0 276 28.7 27.1
U.S. dollars 534 52.6 51.0 50.4 47.1 49.9
Japanese yen 30 6.0 338 82 81 7.6
Pounds sterling 24 22 37 29 22 24
Euros 00 0.0 0.0 38 5.5 5.6
Swiss francs 12 1.2 1.5 0.7 0.9 0.6
Other 6.7 8.4 89 6.4 74 6.8
Total 100.0 106.0 100.0 100.0 1009 100.0

Greater than one year
Australian dollars 40.1 40.1 399 513 50.8 482
U.S. dollars 277 38.7 394 315 303 338
Japanese yen 12.8 1.7 10.9 7.5 7.4 7.1
Pounds sterling 22 37 28 3.6 40 34
Euros 0.0 4.0 0.0 38 40 44

" Bwiss francs 15 0.9 0.8 0.6 07 0.6
Other 157 5.8 6.2 1.6 2.7 25
Total 100.0 100.0 160.0 100.0 160.0 100.0

Total debt
Australian dollars 447 41.5 7.6 367 370 351
11.S. doilars 337 38.0 392 395 372 40.0
Japansse yen 6.7 6.7 8.2 7.5 74 7.0
Pounds sterling 1.9 24 28 31 29 27
Euros 0.0 0.0 0.0 36 4.6 438
Swiss francs 1.1 0.9 1.0 0.6 0.7 0.6
Other 34 59 6.6 4.0 49 4.5
Reserve assets and derivatives 36 45 4.5 5.0 53 5.4
Total 100.0 100.0 100.0 100.0 100.0 1.0

Unallocated
Australian dollars 82.5 74.8 70.1 0.0 0.0 0.0
Other 175 252 29.9 100.0 100.0 100.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

(In billions of Australian dollars)

Total 130.6 133.9 133.5 1383 " 1462 141.6
One year or less 41.4 442 45.6 526 572 54.7
Greater than one year 40.4 49.8 50.2 85.7 29.1 87.0
Unallocated 489 49 317 0.0 0.0 0.0

Source: Australia Bureau of Statistics.

1/ Data on this basis on this basis available from September 1996 onward.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

