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SUMMARY OF FINDINGS

NOTE: When analysing the productivity indexes (labour, capital or multifactof) presented in this publ icatioﬁ; it is crucial
to note that they arc subject to 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, 1995.96

Market sector

Index ta)

Perventage change

Non-farm market sector

Index ta)

Perventuge change

190495 10 {995-96 1004958 10 709506
A {Gross product 1143 4.6 | I4L.§ 3.7
B Hours worked 1LY 04 1017 0.4
¢ Capital stock 1126 T30 1153 32
[} Total labour and capital input 5.t 1.4 106.0 1.3
Labour productivity (A/B) Li3.1 4.0 112.9 33
Capital productivity {A/C) 101.5 1.5 9.6 0.5
Capital-labour ratio (C/13) 1114 24 113.4 28

Multifactor productivity (A/D) 108.8

31 108.3 14

(a) 1989-90 = 100.0

Market sector

The index of market sector multifactor productivity (MFP)
for 1995-96 increased by 3.1 per cent from the previous
year. duc fo a 4.6 per cent increase in gross product against
a smaller risc of 1.4 per cent in total labour and capital
input. Hours worked increascd by 0.6 per cent, the fourth
consecutive annual increase since 1991-92, Capital stock
recorded a growth rate of 3.0 per cent in 1995-96. The
increase in capital stock was exceeded by a much stronger
increase in gross product and resulted in capital productivity
increasing by 1.5 per cent,

I Growth-cycle values are derived as the percentage deviation of the
original estimates from their long-term trend - see Appendix |

Labour productivity recorded a stronger growth of 4.0 per
cent compared with 0.6 per cent in the previous year. The
capital-labour ratio increased by 2.4 per cent in [995-96,
after falling for 3 consecutive years.

Non-farm market sector

The picture presented in the table above for the non-farm
market sector 18 similar to that for the market sector, except
gross product grew by a smaller amount. This i1s because
gross product for the markct sector was boosted by the good
farm season in 1995-96. As the labour and capital inputs

‘grew by about the same amount in the market and non-farm

market sectors, the weaker growth in output of the non-farm
market sector has led to lower growth in the non-farm
market sector productivity statistics.

INQUIRIES

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

unpublished statistics, contact Leon Ting on Canberra (06) 252 6807 or any ABS State

Office.

. for information ubout other ABS statistics and services please refer to the back page of this

publication.




NOTES ON THE ESTIMATES

Latest growth cycle - market sector
A simple way to estimate the underlying trend of
productivity measures is to compare the values of a
productivity index spanning a growth cycle e.g. from the
peak of one growth cycle to the peak of another. Such
estimates rest on the assumption that both labour and capital
inputs are being utilised to the same degree at each growth-
cycle peak. Growth cycle peaks are identified by the size of
the percentage deviation of the eoriginal MFP cstimates from
their long-term trend. (For details see Appendix 1.) The
following growth cycles have been identified:

- 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

- 1988-89 to 1995-96.
1994-95, previously identified as a provisional growth cycle
peak, has been provisionally replaced, in this issue, by 1995-
96. {(Sec the last paragraph on this page). The analysis
which follows is purely for the market sector.

MULTIFACTOR PRODUCTIVITY INDEXES
ORIGINAL AND TREND
MARKET SECTOR
(Base:1989-90=100)
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The average annual growth rate of MFP over the latest
growth cycle (1988-89 to 1995-96) was 1.2 per cent. This
was lower than the average annual growth rates over
previous growth cycles except the one from §984-85 to
198K-89 which grew at an average annual rate of 0.8 per
cent.

« Gross product at average 1989-90 prices grew at an
average annual rate of 2.4 per cent, higher than from
1973-74 to 1981-82 (2.1%) and from 1981-82 to
1984-85 (1.8%), but lower than from 1984-85 to
1988-89 (3.8%) and in the two growth cycles
spanning the mid 1960s to early 1970s.

o Hours worked grew at an annual rate of 0.6 per cent in
the latest growth cycle after a rapid annual growth of
3.1 per cent in the previous growth cycle. In the two
growth cycles from the early 1970s through to the
mid i980s, there was a reversal of growth, with hours
worked declining. (Increasing employment in the

1970s was being offset to a large extent by shorter
working hours, greater part-time employment and
longer annual leave.)

« Capital stock grew at an annual rate of 2.1 per cent in
the latest identified growth cycle. This was lower
than in the three growth cycles from the early 1970s
to late 1980s, and was considerably lower than in the
two cycles from the mid 1960s to early 1970s.

« Over the latest identified growth cycle, economic
growth was achieved with either greater use of capital
intensive techniques or better use of labour, reflected
by faster growth in capital over hours worked with
the capital-labour ratio increasing at an annual
average rate of 1.5 per cenmt. The growth in the
capital-labour ratio followed a decline in the
previous growth cycle, but the rate of increase was
considerably lower than in the four preceding growth
cycles spanning the mid 1960s to mid 1980s, during
which the average annual increase ranged between
2.4 and 3.7 per cent (refer to graph below).

» An associated outcome-of capital stock growing faster
than hours worked was that the average annual
growth rate of capital productivity was lower (0.3%%)
than that of tabour productivity (1.7%) over the latest
growth cycle, with multifactor productivity growing
at an average annual growth rate of 1.2 per cent
Compared with the previous growth cycle, 0.3 per
cent was a lower growth rate for capital productivity,
but 1.7 per cent was a higher growth rate for iabour
productivity.

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

The availability of firmer data has led to some minor
revisions and one big revision. The big revision is to the
constant price estimates of gross product for 1994-95, which
has arisen from the introduction of new benchmark data for
manufacturing gross product. This has led to the latest
growth cycle peak being provisionally revised from 1994-95
to 1995-96,
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GROSS PRODUCT, INPUTS AND PRODUCTIVITY
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TABLE 1. PRODUCTIVITY AND RELATED MEASURES, 1964-65 TO 1995-96: MARKET SECTOR

Ouiput Inputs

Productivity
4 Capital
! Gross Hours Capital Total labour -fabour
! Period Labour(a) Capital(b)  Multifactorfc) product worked stock and capital ratio
INDEX BASE YEAR: 1989-90=100.0
1964-63 58.3 103.1 69.3 436 748 423 629 36.6
1965-66 56.8 989 67.1 440 7715 44 5 65.6 57.4
1966-67 579 998 68.3 467 806 46 8 684 58.1
1967-68 588 93.0 68.5 48.0 817 49.0 701 60.0
1968-69 64.6 102.9 74.1 53.4 82.7 51.9 721 62.8
1969-70 65.7 102.6 749 558 84.9 544 74.5 64, |
19771 67.0 102.6 759 585 813 370 A 65.3
1971-72 692 102.7 7.6 61.0 88.1 594 786 674
1972-73 707 102.1 78.5 62.5 88.4 61.2 796 69.2
1973-74 4.6 1054 824 66.8 89.5 634 811 H).8
1974-75 76.7 1021 £312 663 __ 87.2 65.5 804 751
3 1975-76 78.5 99.9 84.2 670 856 67.3 798 78.6
] 1976-77 82.2° 101.5 874 69.9 85.0 68.9 80.0 81.1
: 1977-78 * 827 993 873 698 844 703 80.0 833
1978-79 862 10i .0 90.2 730 847 723 80.9 854
1979-80 86.6 100.4 90.4 74.3 858 74.0 822 &6.2
1980-81 871 996 90.5 76.3 87.6 766 843 87.4
1981-82 90.3 986 926 79.0 875 80.1 853 91.5
1982-83 88.6 90.0 89.0 742 837 824 834 98.4
';_ 1983-84 03.5 92.3 93.1 782 836 84.7 84.0 1013
! 1984-85 97.4 95.6 96.8 834 85.6 87.2 86.2 101.9
i 1985-86 977 95.3 96.8 856 87.6 898 88 4 1025
i 1986-87 95.1 932 94.4 85.7 90.1 920 208 1024
I; 1987-88 97.6 96.5 972 91.0 9.2 943 93.6 101.2
i 1988-89 100.2 99.7 100.0 97.0 968 97.3 97.0 100.5
1989-90 100.0 100.0 100.0 100.0 100.0 100.0 100.0 160.0
5 1990-91 100.5 95.1 98.6 978 9713 102.8 902 1057
F 1991-92 103.6 93.5 99.9 96.9 935 103.6 97.0 110.8
1992-93 105.0 94.8 101.2 99.2 94.5 104.6 98.0 119.7
1993-94 108.2 98.2 104.5 1043 96.4 106.2 99.8 10.2
1994-95 108.8 100.0 105.5 109.3 1005 109.3 103.6 108.8
1995-96 ZEN 101.5 108.8 114.3 10%.1 112.6 105.1 il.4
COMPOUND ANNUAL PERCENTAGE CHANGE
Between MFP growth-cycle peaks
1964-65 to
1968-69 2.6 - 1.7 5.2 2.5 52 38 2.6
_ 1968-69 to
1 1973-74 29 0.5 2. 46 1.6 4. 2.4 2.4
: 1973-74 10
1981-82 24 ~0.8 1.5 2.1 —0.3 30 0.6 33
1981-82 to
1984-85 2.6 -1.0 1.5 1.8 -0.7 2.9 0.4 37
1984-85 to
1988-89 0.7 1.0 08 38 3.1 2.8 3.0 —0.3
1988-89 to
: 1995-96 1.7 0.3 1.2 24 0.6 2.0 12 1.5
i 1964-65 10
[ 1995-96 22 0.1 L3 32 1.0 3.2 17 2.2
g

{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 unit of labour and capital.
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TABLE 2. PRODUCTIVITY AND RELATED MEASURES, 1964-65 TO 1995-96: NON-FARM MARKET SECTOR
Productivity Output Tnpiits
Capital
Gross Hours Capiral Total labour -labour
Period Labourfa) Capitaith)  Multifactorfci product worked stock and capital ratio
INDEX BASE YEAR: 1989-00 = 1(0.0
1964-65 60.2 117.4 72.5 425 706 36.2 58.6 51.3
1965-66 59.0 122 70.6 433 734 38.6 613 52.6
1966-67 593 iz 0.8 455 76.7 409 64.3 533
1967-68 614 It 722 478 778 434 66.2 55.8
19468-69 65.9 f123 76.3 321 79.1 46.4 683 58.7
1969-70 67.6 112.0 77.6 55.2 816 493 71.1 60.4
1970-7} 68.8 1109 78.3 58.1 845 524 742 62.0
197§-72 70.7 109.4 79.4 60.3 853 55.1 759 64.6
1972-73 73.2 109.6 81.5 62.5 854 57.0 76.7 66.7
1973.74 76.3 1125 84.7 66.8 875 544 7.9 679
! §974.75 78.0 108.0 850 66.5 853 61.6 782 722
E 1975-76 797 1047 85.8 664 ~ 83.3 634 774 76.1
' 1976-77 - 836 106.3 89.2 69.1 827 65.0 775 78.6
: 1977-78 839 103.9 89.0 69.3 826 66.7 778 80.8
1978-79 85.7 104.1 90.4 716 835 68.8 79.2 82.4
1979-80 815 104.7 91.9 737 842 704 . 802 - 83.6
: 1980-81 887 104.2 92.7 76.4 86.1 733 82.4 85.1
{ 1981-82 ai.l 101.7 938 786 _ 863 773 838 89.6
1982-83 1.0 93.1 91.5 74.6 82.0 80.1 81.5 97.7
1983-84 04.1 93.3 93.9 77.1 219 82.6 82.1 1009
l 1984-85 98.0 96.9 971.6 826 843 852 846 101.1
1985-86 9.0 96.5 98.2 85.1 86.0 882 86.7 1026
[ 1986-87 955 93.4 94.8 85.0 83.0 91.0 89.7 1022
E 1987-88 98.4 $7.1 98.0 90.9 924 936 92.8 1013
'g 1988-89 1G1.1 1005 1.9 974 963 869 96.5 1X).6
198990 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
i 19%0-91 100.3 94.0 98.2 872 96.9 103.4 99.0 106.7
1991-92 103.4 92.2 99.6 96.6 934 104 8 97.0 112.2
I[ 1992-93 104.3 429 100.4 98.6 94.5 106. 1 982 1123
1993-94 107.6 96.1 103.7 103.9 96.6 108.1 100.2 111.9
' 1994-95 1093 99.1 105.8 1107 101.3 EH7 {04.6 110.3
: 1995-96 112.9 99.6 108.3 1i4.8 101.7 1153 106.0 1134
COMPOUND ANNUAL PERCENTAGE CHANGE
Between MFP growth-cycie peaks
1964-65 to
1968-69 2.3 -1t 1.3 5.2 29 6.4 39 3.4
1968-69 to
1973-74 30 - 2.1 5. 2.0 5. 29 30
1973-74 to
1981-82 22 —~1.3 1.3 21 —0.2 33 0.8 35
1981-82 10
1984-85 2.5 -6 13 1.7 —0.8 33 .3 4.1
[ 1984-85 to
: 1988-89 08 09 0.8 4.2 34 33 33 —0.1
1988-89 to
1995-96 L6 =0.f 1.0 24 08 25 1.4 1.7
1964-65 1o
1995-96 2.0 =05 1.3 i3 12 3R 1.9 2.6

(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 unit of labour and capital.



EXPLANATORY NOTES

Introduction

This publication provides estimates for 1995-96 of
muitifactor productivity {MFP) for Australia. Estimates of
MFP were first released in 1989 by the Australian Burcau of
Statistics (ABS) in an Information Paper entitled
Development of Multifactor Productivity Estimares for
Australia, 1974-75 to 1987-88 (5229.0). Updated and
extended estimates, covering the period 1964-65 to 1988-89,
were rteleased the following year in an Occasional Paper
entitled Estimates of Multifucior Productiviny, Australia
{5233.0). Estimates have been publiished annually sincc
1991 when estimates in respect of 1989-90 were released.

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

Multifactor productivity

3. The most obvious limitation of labour productivity
measures is that they attribute to only one factor of
production - labour - changes in efficiency attributable to
factors other than labour. This limitation has given rise to
many attempts to obtain a mcasure 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, improvements in
management practices, economies of scale, etc, MFP can
also be affected in the short to medium term by other factors
such as the weather and by variations in capacity utilisation
associated with the business cycle.

4.  MFP is measured 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 (i.e. 'real') gross product as the
measure of output, and labour and capital as the inputs.
Labour is measured using hours worked, while capital is
measured as the real capital stock of cquipment, non-
dwelling constnuction, inventories, livestock and agriculturai
land. Labour and capital arc combined as the weighted
geometric mean of their respective growth rates, to form a
Tornqvist index of the inputs, The income sharcs of labour
and capital are used for weights (see Appendix II). 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
Productiviry, Australia (5233.0).

Industry classification

5. The industry classification in this publication is the
Australian and New Zealand Standard Industrial
Classification (ANZSIC) (1292.0).

Measurement of output

6. ABS constant price estimates of gross product by
industry are 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 methed 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 relative merits of
the different methodological options.

7. Double deflation involves subtracting constant price
estimaics of intermediate input from constant price cstimates
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 commeonly 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 least satisfactory
method uses hours worked or deflated input cost dara to
extrapolate base year gross product. This method is used to
derive constant price  gross product estimates for
Government administration  and defence: Finance and
insurance; Property and business services: Education:
Health and community services: and part of Personal and
other services.

8. The ABS considers that these six industry divisions
where the third method is used should be excluded from
multifactor productivity analysis at this stage, for the same
rcason that they are excluded from labour productivity
analysis. i.e. the measures of real gross product for these
industries either assume that there has been no change i
labour productivity or do not measure it adequately. The
ABS also considers that Ownership of dwellings should be
cxcluded as there is no labour input measure available for
this ‘industry'.

9. Therefore. estimates of MFP have been produced only
for the market sector {ic. the cconomy nct of these
industrics and the nominai industry - Ownership of
dwellings) and the non-farm market sector (i.e. the economy
net of these industries and Agriculture, forestry and fishing).

10. The gross output method assumes that constant price
estimates 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 efficiency
with which intermediate inputs are used m the production
process. Nevertheless, it is thought to produce estimates of
adequate quality, particularly at the highly aggregated levels
of the market and non-farm market sectors.

Measurement of capital input
11. In mcasuring the contribution of factors of production,



the flow of capital services 1s the desired capital 'measure’.
In practice, this flow cannot be measured directly and a
measurc of productive capital stock is used instead. The
rationale is that the flow of capital services provided by an
asset is a function of its cost. the length of its life. the
intensity of its use in the process of production and its
susceplibility to technical obsolescence.

2. Estimates of real capital stock for the following asset
types have been used in the ABS estimation of MFP:

. Equipment;

- Non-dwelling construction;

. Real estate transfer expenses;

. Private non-farm stocks;

. Farm and public authority stocks;
. Rural land; and

. Livestock.

13. Capital stock cstimates for equipment, non-dwelling
constructiorrand real estate transfer expenses! are published
in Australian National Accounts. Capital Stock, Australia
(3221.0y — issued annualty. A full description of the
methodology used te derive them is presented in Estimates
of Depreciation and Capital Stock, Australia (Occasional
Paper. 1985/3) and is summarised in Australian National
Aeccounts: Concepis, Sources and Methods (5216.0). Gross
and nct capital stock estimates are averaged to derive
estimates of 'productive’ capital stock. Estimates for the
inventory items (expressed as increases from the previous
pericd) are published in Auswralian National Accounts:
National Income, Expenditure and Product - annually
(5204.0) and gquarterly (5206.0).

14. Estimates of the capital stock of rural land have been
obtained from Australian National Accounts: Balance Sheet,
30 June 1995 (5241.0). The capital stock of rural land has
been assumed to be fixed in constant price terms, with no
ailowance made for changes in either its area or quality. The
value at average 1989-90 prices 15 cstimated to be
approximately $64,500 million. Estimates of livestock have
been derived specifically for the purpose of estimating MFP,
by multiplying estimates of livestock numbers by average
prices in 1989-90.

5. Capital stock is compiled in the form of a Torngvist
index (1e. 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 weighted together according to the capital
services they provide. Impuiled rental prices are used as the

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 siock for all sectors.
Estimates of the capital stock of RETE for the non-farm market sector have
been derived in a similar way.

capital service weights. Rental prices have been calculated
using a simple formula that includes price change,
depreciation and the internal rate of retun (see Appendix
1110

16. Of all the constituents of the MFP measures, capital
input poses the most problems. In addition to the practical
difficulties of accurately measuring productive capital stock,
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 not. Another is that the capital stock estimates
embody, to some extent, the effects of technological change,
and so the MFP estimates do nat fully reflect the impact of
technological change.

Measurement of labour input

_17. The 1arket 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,
Austrafia - 6203.0), supplemented by estimates of hours
worked for defence servicepersonnel. " 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 estimates, All hours worked estimates include a
calendar correction for the changing incidence of public
holidays (such as Australia Day, and some State holidays)
reflected in labour force survey estimates.

18. Non-farm market sector hours worked estimates arc
derived by subtracting hours worked estimates for the
Agriculture, forestry and fishing industry {(based on labour
force survey data) from the market sector cstimates, More
comprehensive details about the latest methods of
compilation of industry employment and hours worked
estimates can be obtained by contacting the number on the
front of the publication.

19. 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 reflected in the MFP estimates.
To obtain a measure of MFP that excluded the cffect of
changing skill levels, it would be necessary to adjust hours
worked for changes in the quality of the labour force.

Accuracy of the MFP estimates

20. Tt is evident from the foregoing that a good deal of
caution needs to be excrcised in interpreting the MFP
cstimates. In addition, two further points should be noted:

. MFP estimates are derived as a residual, and are
therefore subject to any errors in the output and input
measures. Furthermore, because the growth in MFP
is comparatively low, such errors assume relatively
greater importance with respect 1o MFP estimates,



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

21. Taking into account all of these factors, MFP estimates
are probably most usetul when computed as average growth
rates between growth-cycle peaks. (The growth-cycle peaks
identified in this publication were detecrmined 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
cffects of variations in capacity utilisation and much of the
random error are removed. However, average growth rates
still reflect any systematic bias resulting from the
methodology and data used.

Related ABS publications
22. 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,
1964-63 to 1989-90 - 1. Castles (5239.0).

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

23. 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
Release Advice {1105.0} which lists publications to be
released in the next few days. The Catalogue and Release
Advice arc available from any ABS office.

Symbols and other usages
— nil or rounded to zero

W. McLennan
- Australian Statistician



APPENDIX I

MARKET AND NON-FARM MARKET SECTOR GROWTH CYCLES

MFP growth-cycle estimates for the market and non-farm average to 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 tong-term trend. The latter are Henderson average are applied.

derived by applying an !l-term Henderson moving

MULTIFACTOR PRODUCTIVITY GROWTH CYCLE, 1964-65 TO 1995-96 (a)
(MFP index numbers have a base; 1989-90 = 1{4.0)

__Market sector Non-farm market secior

Mulrifactor Growth Multifactor Growth
Period productivity ) Trend cycle. praguciivity Trend cycle

1964-65 69.3 66.9 2.4 72.5 70.2 23

| 965-66 671 67.8 0.7 70.6 710 =04

1966-67 " 68.3 69.0 -7 70.8 721 -3

1967-68 685 70.5 =20 72.2 734 —1.2

1968-69 4.1 723 1.8 76.3 75.0 1.3

1969-70 74.9 743 0.6 77.6 768 ’ .8

19710-71 759 76.2 —03 78.3 8.6 -0.3

1971-72 776 77.8 —0.2 9.4 802 —0.8

18972-73 782 79.5 =0 81.5 8i.8 —03

1973-74 8§24 813 1.1 84.7 815 1.2

1974-75 832 832 - 85.0 852 —.2

1975-76 842 85.0 —0.8 858 86.8 —-1.0

1976-7(0) 874 86.6 0.8 892 881 1.1

1977-78 873 882 —.9 800 895 -5

1978-79 90.2 894 08 %0.4 90.7 —0.3

1979-80 9.4 902 02 918 91.6 0.3

1980-81 90.5 90.6 0.1 027 4922 03

1981-82 92.6 921.2 1.4 933 9.9 0.9

1982-83 890 92.1 ~3.1 91.5 937 =22

1983-84 931 933 02 939 94.6 —0.7

1984-85 96.8 94.5 2.3 976 95.6 1.0

] t985-86 06.8 95.7 N 982 96.7 i.5
A [986-87 94 .4 969 —2.5 94.8 97.7 -2.9
1 1987-88 912 977 —0.5 980 98.4 —0.4
1988-§¢ 100.0 98.3 1.7 100.9 98.8 2.1

1989-9¢ 100.0 99.0 (.0 100.0 99.1 0.9

1990-91 98.6 99.7 -l 98.2 9.5 ~1.1

: 1991-92 969 100.5 —0.6 99.6 1001 —.5
1692-93 101.2 IR 0.7 100.4 101.4 —=1.0
ﬁtf 1993-94 104.5 103.8 07 103.7 103.3 0.4
& 1994-95 105.5 1058 —0.3 105.8 105.5 03
: 1995-96(c) 108.8 108.2 0.6 108.3 167.9 .4

{a) Peaks of the MFP growth ¢ycle arg shown in bold, (b)Y Despite the relatively high value of the non-farm markgt s¢etor growth cycle in
1976-77, it has not been identified as a growth-cycle peak afier having taken account of the general economic situation at that time, including the
relatively depressed fabour market. (c) A growth cycie peak has been identified provisionally as occuring in 1995-96 on the basis of the non-
farm market sector growth cycle and afer taking account of the relatively high level of capacity utilisation.

i
1
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APPENDIX IT
CAPITAL AND LABOUR INCOME SHARES

Total income = Corporate gross operating surplus -+ Proprietors’ capital income +
Wages, salaries and supplements + Propnietors' labour income

a) Capital's income share is given by:

Corporate gross operating surplus + Proprictors’ capital income
Sk =

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

Wages, salaries and supplements + Proprietors’ labour income

Slz

Total income

Average shares are used in the translog index of MFP:
Wi =125 1u+S ey
Wi =108 1+ S gy

CAPITAL AND LABOUR AVERAGE SHARES (W, and W)

Market sectar Non-farm market sector
Period Capital Labour Capital Labour
1964-65 0.35 0.65 2.3 0.69
1965-66 0.34 0.66 0.30 070
1966-67 0.33 0.67 029 071
1967-68 0.33 0.67 030 0.70
1968-69 0.34 0.66 0.31 0.69
1969-70 035 0.65 0.31 0.69
1970-71 0.34 0.66 0.31 0.69
1971-72 032 0.68 029 0.7§
1972-73 0.32 0.68 0.29 .71
1973-74 030 0.70 0.28 0.72
1974-75 0.28 0.72 0.26 0.74
1975-76 0.27 .73 025 075
1976-77 028 0.72 0.26 0.74
1977-78 028 072 0.26 0.74
1978-79 0.29 0.7i 0.27 073
1979-80 0.31 0.69 0.28 0.72
1980-81 0.31 69 0.28 0.72
1981-82 030 .70 028 0.72
1982-83 0.29 .71 027 0.73
1983-84 031 0.69 0.29 0
1984-85 .34 0.66 .32 0.68
1985-86 .35 (165 033 0.67
1986-87 035 0.65 0633 0.67
1987-38 036 0.64 033 (.67
4 1988-89 0.37 (.63 0.34 0.66
t: 1989-90 0.37 0.63 0.34 0.66
i 1990-91 036 0.64 0.33 0.67
1991-92 036 0.64 0.33 0.67
1992-93 0.36 0.64 (033 0.67
1993-94 0.37 0.63 0.33 0.67
1994-95 0.37 0.63 0.34 .66
1995-96 037 0.63 034 0.66




APPENDIX III

AGGREGATION OF CAPITAL ASSETS

Rental prices (which are used te form weights to
aggregate the capital stocks for each asset type) are
denved using the formula :

Pi = fir(l‘t'kClit)_ﬂfit (b

where for each asset type, i, attime t,

j is the rental price

£ is the price deflator for new capital
goods

| is the nominal internal rate of return
on capital

d, is the average rate of economic
depreciation

Af,  is the revaluation of assets due to
inflation in new goods prices

D;

e = %7

D, is the total depreciation in the year
(at constant prices)

N, is the net capital stock (at constant

prices).

Before the rental prices are calculated for each asset
type, equation (1) is used to solve for an implicit rate of
return, r,, rather than using a market interest rate.

Computing the internal ratc of return empirically is
necessary because the rate of capital gain can be greater
than the market interest rate plus depreciation. The rate
of return (r, ) is solved for all asset types by assuming
total capital income equals the rental price multiplied by
the total real productive capital stock, K

Y =

t

P K,

and substituting for the rental price in equation (1}

Y.
< = f(r,+d)-Af
and so
Y, Af
I, = Xr d1+T

The capital stocks of each asset type are then combined
to form a Torngvist index in which the rental prices are
used to form weights, viz

X _T] _..KL:[W“
Kia B ; K

where K, is the real productive capital stock of each
asset type, 1, attime t, and

Pi Ki
W. = —
" an Ky
i
For agricultural land, livestock and inventories,

depreciation is assumed to be zero. The rental prices for
agriculturai land, livestock and farm stocks - calculated
using equation (1) - turn 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,



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 from all ABS Offices.

ABS Products and Services

Many standard products are available from ABS bockshops located in each State

and Territary. in addition to these products, informaticn tailored to the needs of
clients can be abtained on a wide range of media by contacting your nearest ABS
Office. The ABS also provides a Subscription Service for standard products and seme
tailored information services.

National Dial-a-Statistic Line
0055 86 400 . -

Steadycom PIL: premium rate 25¢/20 secs.

This numbér gives 24-hour access, 365 days a year, for a range of important economic
statistics including the CPI.

Internet
http://www.abs.gov.au

A wide range of ABS information is available via the Internét, with basic statistics
available for each State, Territory and Australia. We also have Key National Indicators,
ABS product release details and other information of general interest.

Sales and Inquiries
client.services@abs.gov.au

National Mail Order Service
as from 18 August 1997
Subscription Service

(06) 252 5249
(02} 6252 5249
1800 02 0608

Information Inquiries Bookshop Sales

CANBERRA
as from 18 August 1997
SYDNEY
MELBOURNE
BRISBANE
PERTH
ADELAIDE
HOBART
DARWIN

{06) 262 6627

{02) 6252 6627
(02) 9268 4611
(03) 9615 7755
(Q7) 3222 6351
(08) 9360 5140
(08) 8237 7100
(03} 6222 5800
(08) 8943 2111
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(06) 207 0326

{02) 6207 0326
(02) 9268 4620
(03) 9615 7755
(07) 3222 6350
(08) 9360 5307
(08) 8237 7582
(03) 6222 5800
(08) 8943 2111

Client Services, ABS, PO Box 10, Belconren ACT 2616
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