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SUMMARY OF FINDINGS

NOTE: When analysing the productivity indexes tlhbour, capilal or multifactor) presented in this publication, it is crucial
to note that they are subject 1o the vagaries of the growth cycle! as well as the effects of any measurement error in either
output or input. Differences in the amplitude and phase of the output and input cycles can result in productivity indexes

deviating substantially from their long-term trend.

PRODUCTIVITY AND RELATED MEASURES, 1992-93

Market sector

Non.-farm market sector

Index (a}

Percentage change
1991-92 t0 1992-93

Index (a) FPercentage change

1991.92 10 1992-93

A Gross product 100.2
B Hours worked 94.6
C  Capital stock 105.2
D Total labour and capital input 98.2
Labour productivity (A/B) 105.9
Capital productivity (A/C) 952
Capital-labowr ratio {C/B) 111.2
Multifactor productivity (A/D} 102.0

2.9 99.8 28

1.1 94.7 1.4
1.1 106.5 1.3
1.0 98.6 1.4
1.7 105.4 1.3
1.7 937 14

- 112.5 -

| ] 101.2 13

(a) 1989-90 = 100.0

Market sector

The estimate of market sector multifactor productivity
(MFP) for 1992-93 incrcased by 1.8 per cent from the
previous year, caused by a 2.9 per cent increase in gross
product against a smaller risc of 1.0 per cent in total labour
and capital input. Hours worked increased by 1.1 per cent
following a fall of 3.7 per cent in the previous year. Capital
stock recorded a growth ratc of 1.1 per cent in 1992-93
following a growth of 0.9 per cent the year before. The
increase in capital stock set against the increase in gross
product resulted in capital productivity increasing by 1.7
per cent.

1 Growth-cycle values are derived as the percentage deviation of the
oniginal estimates from their long-term trend - see Appendix L.

Labour productivity tose by 1.7 per cent after a strong
growth of 2.9 per cent in the previous year. The capital-
labour ratio remained the same in 1992-93 as that in the
previous year.

Non-farm market sector

Both hours worked and capital stock grew more strongly in
the non-farm market sector, recording increases of 1.4 per
cent and 1.3 per cent respectively. Growih in gross product
was much the same, consequently ail three measures of
produclivity were weaker when compared with the market
sector.

INQUIRIES .

for further information about statistics in this publication and the availability of related

unpublished statistics, contact Paul Curran on Canberra (06) 252 6801 or any ABS State

Office.

« for information about other ABS statistics and services please refer to the back page of this

publication,
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NOTES ON THE ESTIMATES

Latest growth cycle - markef sector
A simple way to estimate the underlying trend of
productivity measures is to comparc the values of a
productivity index spanning a growth cycle c.g. from the
peak of one growth cycle 1o the peak of another. Such
estimates rest on the assumption that both labour and capital
imputs are being utilised to the same degree at each growth-
cycle peak. Appendix I identifies the same MFP growth
cycles as those in the previous issue as follows:

- 1964-65 to 1968-69

- 1968-69 to 1973-74

-1973.74 to 1981-82

- 1981-82 to 1984-85

- 1984-85 to 1988-89.

The analysis which follows is purely for the market sector.
However, the picture presented is not significantly different
if it is based on the non-farm market sector.

MULTIFACTOR PRODUCTIVITY INDEXES

ORIGINAL AND TREND
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There have been revisions to all three productivity measures
since the previous issue, but these have not altered the
picture significantly from that previously presented. The
most notable revisions are the stronger compound annual
growth rates of all 3 measures between 1984-85 and 1988-89
compared with those previously presented over the samc
period. This is primarily due to the upward revision to
estimates of growth in gross product.

The average annual growth rate of MFP over the latest
growth cycle (1984-35 to 1988-89) is 0.8 per cent. This is
much lower than the average annual growth rates over
previous growth cycles, which vary between 1.4 and 2.3 per
cent. The latest growth cycle differs in a number of other
respects that have a bearing on the lower MEP growth rate.

« Gross product at average 1989-90 prices grew at an
average annual rate of 3.7 per cent, substantially
higher than from 1973-74 to 1981-82 (2.1%) and
from 1981-82 to 1984-85 (1.8%), but lower than in
the mid 1960s (5.2%) to early 1970s (4.6%).

+ Hours worked grew at a rapid annual rate of 3.0 per
cent in the latest growth cycle. This is much greater

than at any time from the beginning of the 1960s
through to the mid 1980s, when there was practically
no growth at all. (Increasing employment in the
1970s was being offset to a large extent by shorter
working hours, greater part-time employment and
longer annual lcave.)

« Capitaf stock grew at an annual rate of 2.6 per cent in
the latest growth cycle. This is very similar to that of
the early 1970s to mid 1980s but considerably lower
than in the mid 1960s (4.8%) to carly 1970s (3.7%).

« Over the latest growth cycle, economic growth had
been achieved with greater use of labour intensive
techniques, reflected by faster growth in hours
worked over capital stock and by the capital-labour
ratio declining at an annual average rate of 0.4 per
cent. The growth rate in the capiral-icbour ratio is
much lower than in the previous four growth cycles
(spanning the mid 1960s to mid 1980s) during which
the average annual growth rate of the ratio ranged
between 2.1 and 3.3 per cent (refer o graph below).,

« An associated ouicome of hours worked growing
faster than capital stock is that the average annual
growth rate of labour productivity is lower (0.7%)
than that of capital productivity (1.1%), over the
latest growth cycle, with multifactor productivity
growing at an average annual growth rate of 0.8 per
ceni. Compared with the previous four growth
cycles, 0.7 per cent is a low growth rate for labour
productivity, but 1.1 per cent is the highest growth
rate for capital productivity.

MULTIFACTOR PRODUCTIVITY AND CAPITAL-LABOUR
RATIO, AVERAGE ANNUAL GROWTH RATES
OVER MFP GROWTH CYCLES, MARKET SECTOR

a # Mulbifactor

4 productivity

3 # Capital-labour ratio
2

1964-65  1968-69 1973.74 1984-85

1981-82
to 1968-69 10 1973-74 10 1981-82 to 1984-85 1o 1988-89

It appears that labour productivity grew more slowly over
the latest growth cycle because, unlike the previous four
growth cycles, there was not an increasing proportion of
capital for labour to use. On the other hand, capital
productivity grew more rapidly because better use was made
of capital. The overall outcome was that MFP grew more
slowly over the latest growth cycle, albeit in circumstances
of relatively strong gross product growth and rapid labour
growth,
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GROSS PRODUCT, INPUTS AND PRODUCTIVITY
MARKET SECTOR
(BASE YEAR:1989-90 = 100.8)
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TABLE 1. PRODUCTIVITY AND RELATED MEASURES, 1964-65 TQ [992-93: MARKET SECTOR

Productivity Outpnd Inputs
Capital
Gross Hours Capital Total labour -labour
Period Labour{a) Capital(b)  Multifacior{c} product worked stock and capital ratio
INDEX BASE YEAR: 1989-90 = 100.0
1964-65 59.1 98,7 68.8 44.0 745 44.6 4.0 59.9
196566 514 94.5 66.4 44.3 712 . 469 66.7 60.8
1966-67 58.5 959 67.6 47.0 B0.3 45.0 69.5 61.0
1967-68 59.3 %4.0 678 483 814 51.4 71.2 63.1
196869 633 99.8 73.8 53.8 824 539 72.9 65.4
1960-70 66.4 100.0 74.6 56.2 846 56.2 753 66.4
1970-71 &1.7 100.3 75.7 58.9 870 587 71.8 67.5
1971-72 699 100.8 715 61.4 878 60.9 7.2 £9.4
1972-73 715 100.8 787 63.0 88.1 62.5 80.1 709
1973-74 754 104.2 825 67.3 89.2 64.6 81.6 124
1974-75 Ti6 100.7 83.5 67.4 869 66.9 807 TI0
1975-16 79.4 08.8 844 67.7 853 68.5 80.2 80.3
1976-77 831 100.4 87.8 704 84.7 70.1 80.2 82.8
1977-78 86 983 87.5 70.3 84.1 7.5 80.3 85.0
1978-79 872 100.1 908 73.6 844 73.5 8l.1 87.1
1979-80 816 95 00.9 749 855 75.3 82,4 88.1
1986-81 8.0 99.0 910 76.8 873 776 84.4 88.9
1981-82 91.3 98.5 93.2 79.6 87.2 80.8 854 9.7
198283 895 90.0 80.6 747 835 83.0 834 0.4
1983-84 943 923 93.6 78.7 835 853 84.1 1022
1984-85 98.1 959 97.3 84.0 85.6 87.6 863 1.3
1985.86 98.7 96.4 97.9 86.5 876 89.7 88.4 1024
1986-87 96.0 93.9 95.3 86.3 89.9 91.9 9.6 102.2
1987-88 98.0 96.9 97.6 01.2 93.1 94.1 93.4 101.1
1988-89 100.7 100.1 100.5 972 96.5 97.1 96.7 100.6
198%-90 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
199091 012 953 99.1 984 972 1032 99.3 106.2
1991-92 104.1 3.6 100.2 97.4 936 104.1 972 111.2
1892-93 105.9 95.2 102.0 100.2 946 105.2 98.2 111.2
COMPOUND ANNUAL PERCENTAGE CHANGE
Between MFP growth-cycle peaks
196465 10
1968-69 2.5 03 1.8 5.2 2.6 48 33 2.2
1968-69 10
197374 29 0.9 23 4.6 1.6 17 23 21
1973-14 w0
1981-82 2.4 0.7 15 2.1 —Q.3 2.8 06 34
1981-82 10
1984-85 24 —0.9 1.4 1.8 —0.6 2.7 0.4 3.3
1984-85 o )
1988-89 0.7 L.t 0.8 7 3.0 2.6 29 —04
1964-65 10

1988-89 2.2 - 1.6 3.4 1.1 33 1.7 22

(a) Constant price gross product per hour worked. (b} Constant price gross product per unit of capital stock. (c¢) Constant price gross product per
combined un?t of labourl;nd upﬁ':l. pricee P P presgrossp pe



TABLE 2. PRODUCTIVITY AND RELATED MEASURES, 1964-65 TO 1992-93: NON-FARM MARKET SECTOR

Productivity Owtput Inputs
Capital
Gross Howrs Capital Total labour -labour
Period Labourta) Capitalfk)  Muitifactor(c} product worked stock and capital ratio
INDEX BASE YEAR: 1989-93 = 100.0
1964-65 60.9 118.%9 739 42.8 703 36.0 579 512
1965-66 59.7 114.1 720 43.7 732 383 &60.7 523
1966-67 60.1 112.8 721 45.9 76.4 40.7 63.7 533
1967-68 62.2 111.6 736 48.2 775 43.2 65.5 557
1968-69 66.7 1143 71 526 78.9 46.0 67.6 383
1960-70 685 1139 79.1 55.7 81.3 489 70.4 60.1
1970-T1 69.6 112.7 797 58.6 84.2 52.0 73.5 61.8
1971-72 716 F11.1 £1.0 60.9 85.0 54.8 752 4.5
1972-73 740 111.3 829 63.0 85.1 566 76.0 66.5
1973.74 773 1144 86.1 67.4 87.2 58.9 783 &1.5
1974-75 78.8 109.1 862 67.0 85.0 614 T3 722
1975-76 80.7 106.0 87.1 67.0 83.0 63.2 769 76.1
1976-77 84.6 107.4 %0.5 69.7 824 64.9 T70 78.8
1977-78 34.8 105.1 90.2 69.8 823 66.4 7.4 807
1978-79 86.8 105.4 917 722 832 68.5 TR 823
1979-80 88.6 105.5 93.1 74.3 839 70.4 79.8 83.9
1980-81 899 105.5 94.0 771 85.8 731 82.0 852
1981-82 920 102.9 94.9 79.2 86.1 77.0 835 804
1982-83 91.9 042 92.6 75.3 819 79.9 81.3 976
198384 94.9 043 94.6 717 819 824 821 100.6
1984-85 98.7 98.0 98.5 83.3 84.4 850 846 100.7
1985-86 100.0 98.0 96.3 86.1 86.1 87.9 86.7 102.1
1986-87 96.5 94.6 95.9 85.7 88.8 90.6 9.4 102.0
1587-88 087 979 98.4 912 924 932 92.7 100.9
1988-89 1019 101.0 101.6 976 95.8 2.6 96.1 100.8
1989-50 100.0 1000 160.0 100.0 1000 100.0 100.0 100.0
199091 151.0 94.3 98.7 97.8 96.8 103.7 99.1 1071
199192 104.0 924 99.9 97.1 934 105.1 97.2 1125
1992-93 105.4 937 101.2 99.8 947 106.5 98.6 112.5
COMPOUND ANNUAL PERCENTAGE CHANGE
Between MFP growth-cycle peaks
1964-65 10
1968-69 23 ~1.0 13 53 29 63 3.9 33
1968-69 10
1973-74 30 - 2.0 5.1 20 5.1 3.0 3.0
1973-74 1o
1981-82 22 -13 12 20 —0.2 34 0.8 16
1981-82 to
1984-85 24 -1.6 12 1.7 0.7 3.3 64 4.0
1984-85 to
1988-89 08 0.8 0.8 4.0 32 3.2 32 -
1964-65 1o
1988-89 22 -0.7 1.3 3.5 13 42 2.1 29

{a) Constant price gbrgu product per hour worked. (b) Constant price gross product per unit of capital stock. (c) Constant price gross product per
combined unit of labour and capital.
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EXPLANATORY NOTES

Introduction

This publication provides estimates for 1992-93 of
multifactor productivity (MFP) for Australia. Estimates of
MFP were first released in 1989 by the Australian Bureau of
Statistics (ABS) in an Information Paper cntitled
Development of Multifactor Productivity Estimates for
Australia, 1974-75 10 1987-88 (5229.0). Updated and
extended estimates, covering the period 1964-65 to 1988-89,
were released the following year in an Occasional Paper
entitled Estimates of Mudiifactor Productivity, Ausiralia
(5233.0). Estimates have been published annually since
1991 when estimates in respect of 1989-90 were relcascd.

2. The MFP cstimates arc an extension of the ‘labour
productivity' estimates (i.e. output per employed person and
per hour worked) published in  Australian National
Accounts: National Income, Expenditure and Product -
annual (5204.0) and quarterly (5206.0).

Muitifactor productivity

3. The most obvious limitation of labour productivity
measures is that they attribute 1o only one factor of
production - labour - changes in efficiency attributable to
faciors other than labour. This limitation has given risc to
many attempts 10 obtain a measure of growth in efficiency
which takes account of (and nets out the contribution of} all
other factor inputs. In practice, the residual (MFP) is largely
a measure of the effect of improvements in the quality of
those inputs and in how they are used. It includes technical
progress, improvements in the work force, improvemcents in
management practices, economics of scale, ctc.  MFP can
also be affected in the short to medium tcrm by other factors
such as the weather and by variations in capacity utilisation
associated with the business cycle.,

4. MFP is measurcd as the ratio of an index of output to a
combined index of two or more factor inputs. It is derived
here using constant price (j.e. real’) gross product as the
measure of output, and Jabour and capital as the inputs.
Labour is measured using hours worked, while capital is
measured as the real capital stock of equipment, non-
dwelling construction, inveniorics and agriculteral land,
Labour and capital are combined as the weighted geometric
mean of their respective growth rates, to form a Tomngvist
index of the inputs. The income shares of labour and capital
are used for weights (see Appendix M). The following
paragraphs briefly describe the data and methodology used
to derive the estimates and touch on some of their major
shortcomings. A more detailed description is set out in the
occasional paper Estimates of Multifactor Productivity,
Australia (5233.0).

Measurement of output

5. ABS conslant price estimates of gross product by
industry arc derived using three different methods: double
deflation, the gross output method, and extrapolation using
hours worked or deflated input cost data. The theoretically
preferred method is double deflation. However, in practice,
the method selected to derive constant price estimates for a

particular industry depends on the data available in respect
of that industry and an assessment of the rclative merits of
the different methodological options.

6. Double deflation involves subtracting constant price
estimates of intermediate input from constant price estimates
of gross output, and so is consistent with the definition of
gross product at current prices. It is used to derive estimates
for Agriculture, Mining and Gas. The gross output method
is the method most coramonly used by the ABS; it involves
extrapolating base year gross product estimates by
movements in constant price estimates of gross output, or an
indicator of gross output. The third and lcast satisfactory
method uses hours worked or deflated input cost data to
extrapolaie base year gross product. This method is used to
derive constant price gross product estimatcs for Public
administration and defence; Finance, properly and business
services; and Community services.

7. The ABS considers that these three industry divisions
should be excluded from multifactor productivity analysis at
this siage, for thc same reason that they arc excluded from
labour productivity analysis, i.e. the measures of rcal gross
product for these industries cithcr assume that there has been
no change in labour productivity or do not measure it
adequately. The ABS also considers that Ownership of
dwellings should be excluded as there is no labour input
measure available for this ‘industry’.

8. In order to providc measures of overall productivity
change which are not influenced by the assumption of no
labour productivity change' in these industries, the estimates
of MFP have been produced for the market sector (i.c. the
economy net of these industries and the nominal industry -
Ownership of dwellings) and the non-farm market sector
(i.c. the economy net of these industrics and Agriculwre,
forestry, fishing and hunting).

9. The gross output method assumes that constant price
cstimates of gross output and intermediate input have the
same growth rate. It therefore takes no account of structural
changes within an industry and changes in the efficicncy
with which intermediate inputs are used in the production
process. Nevertheless, it is thought 10 produce estimates of
adequate quality, particularly at the highly aggregated levels
of th¢ market and non-farm market scctors,

Measurement of capital input

10. In measuring the contribution of factors of production,
the flow of capital services is the desired capital 'measure’,
In practice, this flow cannot be measured directly and a
measure of productive capital stock is used instead. The
rationale is that the (low of capital services providcd by an
asset is a function of its cost, the length of us life, the
intensity of its use in the process of production and its
susceptibility to technical obsolescence.

11. Estimates of real capiial stock for the following assct
types have been used in the ABS estimation of MFP;



. Eguipment;

« Non-dwelling construction;

« Real estate transfer expenses;

« Privale non-farm stocks;

« Farm and public authority stocks;
« Agricultural land; and

« Livestock.

12. Capital stock estimates for equipment, non-dwelling
construction and real estate (ransfcr expenses! are published
in Auxtralian National Accounts: Capital Stock, Australia
(5221.0) - issved anmually. A full description of the
methodology used to derive them is presented in Estimates
of Depreciation and Capital Stock, Austratia {Occasional
Paper 1985/3) and is summarised in Australian National
Accounts: Concepts, Sources and Methods (5216.0). Gross
and net capital stock estimates are averaged 1o derive
estimates of 'productive’ capital stock, Estimales for the
inventory items (expressed as increases from the previous
period) are published in Australian National Accounts:
National Income, Expenditure and Product - annually
(5204.0) and quarterly (5206.0).

13. Estimates of the capital stock of agriculwral land and
livestock have been derived specifically for the purpose of
estimating MFP, The capital stock of agricullural land has
been assumed to be fixcd, with ne allowance made for
changes in either its area or quality. The value at average
1989-90 prices is estimated to be approximarcly $122,000
million, It would be desirable to include the capital stock of
land used by industrics other than agriculture, but no
estimates are currently available,

14, Capital stock is compiled in the form of a Torngvist
index (i.c. the weighted geometric mean of the component
growth rates). Consistent with the concept of productive
capital stock, the different asset types (as outlined above)
have been weighled together according to the capital
services they provide. Imputed rental prices are used as the
capital service weights. Rental prices have been calculated
using a simple formula that includes price change,
depreciation and the internal rate of remun (secc Appendix
11).

Measurement of labour input

15, Of all the constituents of the MFP measurcs, capital
mput poses the most problems. In addition to the practical
difficulties of accurately measuring productive capital stock,

1 Estimates of the capital stock of real estate transfer expenses (RETE) for
the market sector have heen derived by multiplying the capital stock of
RETE for all sectors by the capital stock of non-dwelling construction in the
market sector divided by the construction capital stock for all sectors.
Estimates of the capital stock of RETE for the non-farm market sector have
been derived in a similar way.

such as the lack of information about the mean asset lives,
there are major basic problems. One of these is the
assumption that the capital stock is homogeneous, which it
clearly is mot. Ancther is that the capital stock estimates
embody, to some extent, the effects of technological change,
and so the MFP estimates do not fully reflect the impact of
technological change.

16. The market sector hours worked index used for the
MFP estimates appearing in this publication is derived by
subtracting the 'non-market' sector hours worked from ‘all
industries’ hours worked. The series are based on ABS
monthly labour force estimates (The Labour Force,
Austratia - 6203.0), suppiemented by estimates of hours
worked for defence service personnel. Non-market sector
hours worked estimates are derived by multiplying
employment estimates for individual industries from labour
force surveys by corresponding industry average hours
worked cstimates. All hours worked estimates include a
catendar correction for the changing incidence of public
holidays (such as New Years Day, Austratia Day, Easter and
some State holidays) reflected in labour force survey
estimates.

17. Non-farm market sector hours worked estimates are
derived by subtracting hours worked cstimates for the
Agriculture, forestry, fishing and hunting industry (based on
labour force survey data) from the market sector estimates.
More comprchensive details about the latest methods of
compilation of industry employment and hours worked
estimates will be set out in an addendum to Australian
National Accounts: Concepts, Sources and Methods
(5216.0) available by contacting the number on the front of
the publication.

18. By using hours worked as the measure of labour input,
changes in productivity arising from changes in the skill
level of the labour force are reftected in the MFP estimates.
To obtain a mecasurc of MFP that excluded the effect of
changing skill levels, it would be necessary (o adjust hours
worked for changes in the quality of the labour force.

Accuracy of the MFP estimates

19. It is evident from the foregoing that a good deal of
caution needs to be exercised in interpreting the MFP
estimates. In addition, two further points should be noted:

(a) MFP estimates are derived as a residual, and arc
therefore subject to any errors in the output and input
measures. Furthermore, because the growth in MFP
is comparatively low, they assume relatively greater
importance with respect to MFP estimates,



(b) MFP estimates are subject to the vagaries of the
growth or business cycle (as capacity utilisation
varies so does MFP growth).

20. Taking into account all of these factors, MFP estimates
are probably most useful when computed as average growth
rates between growth-cycle peaks. (The growth-cycle peaks
identified in this publication were deicrmined as peak
deviations of the non-farm market sector MFP index from its
long-term trend - see Appendix 1) In this way, most of the
effects of variations in capacity utilisation and much of the
random error are removed. However, average growth rates
still reflect any systematic bias resuling from the
methodology and data used.

Related ABS publications

21. In addition to those mentioned above, other ABS
publications and occasional papers which may be of interest
include:

Occasional Paper: Productivity, Prices, Profits and Pay,
1964-65 1o 1989-90 - 1. Castles (5239.0).

Quarterly Indexes of Industrial Production, Australia
(8125.0) - issued quarterly

22. Current Publications produced by the ABS are listed in
the Catalogue of Publications and Products, Australia
(1101.0). The ABS also issues, on Tuesdays and Fridays, a
Publications Advice {1105.0) which lists publications to be
released in the next few days. The Catalogue and
Publications Advice arc available from any ABS office.

Symbols and other usages
-~ nil or rounded to zero

I. CASTLES
Australian Statistician
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APPENDIX I

MARKET AND NON-FARM MARKET SECTOR GROWTH CYCLES

MFP growth-cycle estimates for the market and non-farm average 10 the MFP indexes. For the first five observations
market sectors are computed as the percentage deviation of and last five observations modified versions of the 11-term
the MFP indexes from their long-term trend. The latter are Henderson average are applied.

derived by multiplying an 1l-term Henderson moving

MULTIFACTOR PRODUCTIVITY GROWTH CYCLE, 1964-65 TO 1992-93 (a)
(MFP index numbers have a base: 1989-90 = 100.0)

Marke! sector Non-farm market sector

Multifactor Growth Munfactor Growih
Period productivity Trend cycle productivily Trend cycle
1964-65 68.8 662 26 73.9 7L.6 23
1965-66 665.4 672 0.8 720 724 0.4
1966-67 67.6 68.4 0.8 72.1 734 -1.3
1967-68 67.8 £9.9 2.1 76 74.8 -1.2
1968-69 73.8 71.9 19 778 7654 14
1969-70 746 73.9 0.7 79.1 7”3 0.8
1970-71 75.7 76.0 03 19,7 80.1 0.4
1971-72 715 718 03 8L.0 817 0.7
1972-73 78.7 1.6 0.9 829 83.2 0.3
1973-74 825 81.4 1.1 86.1 B4.9 12
1974-75 835 83.4 0.1 86.2 86.5 0.3
1975-16 844 85.3 0.9 87.1 88.0 -0.9
1976-77(b) 87.8 86.9 09 905 89.4 1.1
1977-78 87.5 8%.6 -1.1 90.2 90.7 0.5
1978-19 90.8 89.% 0.9 91.7 92.0 0.3
1979-80 920.9 90.7 0.2 93.1 929 02
1980-81 91.0 912 0.2 94.0 93.4 0.6
1981.82 92 91.7 1.5 949 9.0 09
1982-83 89.6 9.7 -3.1 92.6 94.8 -22
1983-84 93.6 939 0.3 94.6 95.6 -1.0
198485 973 95.2 21 985 96.6 19
1985-86 97.9 96.5 14 99.3 916 1.7
1986-87 95.3 97.6 23 95.9 98.5 2.6
1987-88 97.6 98.3 0.7 98.4 %.1 07
1938-89 100.5 98.8 1.7 1016 9.4 22
1989-90 100.0 99.5 0.5 100.0 99.7 03
199091 99.1 100.2 -1.1 98.7 100.0 -13
1991-92 100.2 100.8 0.6 95.9 100.3 -0.4
1992-93 102.0 101.2 0.8 101.2 100.4 0.8

(a} Peaks of the MFP growth cycle are shown in bold. (b) Despitc the relalively high value of the non-farm market sector growth cycle in
1976-77, it has not been identified as a growth-cycle peak after having taken account of the general economic situation at thal time, including the
relatively depressed labour market.
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APPENDIX II
CAPITAL AND LABOUR INCOME SHARES

Total income = Corporate gross operating surplus + Proprietors’ capital income +
Wages, salarics and supplements + Proprictors' labour income
a) Capital's income share is given by:

S, = Corporate gross operating surplus + Proprietors' capital income
kK = -

Total income
b) Labour’s income is given by:

S, = Wages, salaries and supplements + Proprictors’ Jabour income
1 = -

Total income

Average shares are used in the translog index of MFP:
Wi =12 1 +5 pap
Wit =126 1+ § g1y

CAPITAL AND LABOUR AVERAGE SHARES (W and W)

Market sector Non-farm market sector
Period Capital Labour Capital Labowr
1964-65 0.34 0.66 032 0.68
1965-66 034 0.66 0.31 0.69
1966-67 0.32 0.68 0.30 0.70
1967-68 0.32 0.68 0.31 0.69
1968-69 0.34 0.66 0.32 0.68
1969-70 0.34 0.66 0.33 0.67
1970-71 033 0.67 ' 0.32 0.68
1971712 0.31 069 0.30 0.70
1972-73 0.31 0.69 0.30 0.70
1973-74 0.30 0.70 .28 0.71
1974-75 0.27 073 0.27 0.73
1975-76 0.26 ) 0.74 0.26 0.74
1976-77 027 . 073 0.27 0.73
197118 0.28 0.72 0.27 0.73
1978-79 0.23 G72 0.28 0.72
1979-80 0.30 6.70 0.29 0.7t
1980-81 0.30 0.70 0.2 0.71
1981-82 0.30 0.70 0.29 071
1982-83 0.29 0.71 0.28 072
1983-34 0.31 0.69 030 0.70
1984-85 0.33 0.67 0.33 0.67
1985-86 0.24 066 0.34 0.66
1986-87 0.34 066 0.34 0.66
1987-88 ~ 03s 065 0.35 0.65
1988-89 036 0.64 0.35 0.65
1989-90 0.36 0.64 0.35 0.65
1990-91 035 0.65 0.34 - 0.66
1991-92 0.35 0.65 0.34 0.66

1992-93 0.35 0.65 0.35 0.65
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APPENDIX 1
AGGREGATION OF CAPITAL ASSETS

Rental prices {which are used to form weights to
aggregate the capilal stocks for each asset type) are
derived using the formula :

fil(l‘: + dh} -Afi (1)

Pit =

where for cach asset type, i, at time t

pit is the rental price

fit is the price deflator for new capital
goods

i is the nominal internal rate of retum
on capital

dit is the average rate of economic
depreciation

A fy  is the revaluation of assets due
to inflation in new goods prices

dit Dy

Nit

Diy is the total depreciation in the year
(a1 constant prices)

Nis is the net capital stock (at constant

prices).

Before the renial prices are caiculated for each assst type,
equation (1) is used to scive for an implicit rate of return,
n, rather than using a market interest rate.

Computing the internal rate of return empirically is
necessary because the rate of capital gain can be greaier
than the market interest rate pius depreciation. The rate
of return (r) is solved for ail asset types by assuming total
capital income equals the rental price multiplied by the
total real productive capital stock, Ki:

Y: = jr.3 K
and substituting for the rental price in equation (1) :

Y
El = filn+dy—Af,

1

and so

Y
rl_tht fi

The capital stocks of each asset type are then combined
to form a Tomgvist index in which the rental prices are

used to form weights, viz

K
K

Kil’ ]W.‘:
i L Kig-1 |

where Ki is the real productive capital stock of each asset
type, i, at time t and

pir Kit

E i Kit

1

wi =

For agricultoral land, livestock and inventeries,
depreciation is assumed to be zero. The rental prices for
agricultural land, livestock and farm stocks - calculated
using equation (I) - tum out to be negative for many
years. Such a situation makes little sense and these assets
have been assigned a rental price of 4 per cent per annum.
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For more information ...

The ABS publishes a wide range of statistics and other information on Australia's
economic and social conditions. Details of what is availabie in various publications
and other products can be found in the ABS Catalogue of Publications and Products
available at aft ABS Offices {see below for contact details).

Information Consultancy Service

Information tailored to special needs of clients can be obtained from the Information
Consultancy Service available at ABS Offices (see Information Inquiries below for
contact details).

National Dial-a-Statistic Line
0055 86 400

(Steadycom P/L. premium rate 25ci21.4 secs.)
This number gives 24-hour access, 365 days a year for a range of statistics.

Electronic Data Services

Discovery {Key "656#): The ABS intends discontinuing its statistical information
service on Discovery. Please contact Peter Davidson (Phone 06 252 6684) to
discuss possible alternatives for acquiring statistics or if you wish to comment on this
proposal. For details on electronic data services available, contact information
Services in any of the ABS Offices (see Information Inquiries below for contact
details).

Bookshops and Subscriptions

There are over 400 titles of various publications available from ABS boakshops in all
ABS Offices (see below Bookshop Sales for contact details). The ABS also provides
a subscription service through which nominated publications are provided by mail on
a reguiar basis at no additional cost {telephone Publications Subscription Service toll
tree on 008 02 0608 Australia wide).

Sales and Inquiries

Regional Offices Information Inquiries Bookshop Sales
SYDNEY (02) 268 4611 268 4620
MELBOURNE (03} 615 7000 615 7829
BRISBANE {07} 222 6351 222 8350
PERTH {09) 323 5140 323 5307
ADEILAIDE (08) 237 7100 237 7582
HOBART (002} 20 5800 20 5800
CANBERRA  (06) 207 0326 207 0326
DARWIN (089) 43 2111 43 2111
Nationat Office
ACT (08) 252 6007 008 020 608
ABS Email Addresses

Keylink STAT.INFO/ABS

X.400 (C:AU,A.TELMEMO.O:ABS,SN:INFO,FN:STAT)

Internet STAT.INFO@ABS. TELEMEMQ.AU

=

Information Services, ABS, PO Box 10, Belconnen ACT 2616
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