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SUMMARY OF FINDINGS

to note that they are 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 amplinude and phase of the output and input cycles can result in productivity indexes
deviating substantially from their long-term trend.

PRODUCTIVITY AND RELATED MEASURES, 199495

Market secior Non-farm market sector

Index fa) Percentage change Index (a) Percentage change
1993-94 to 190495 199394 (o 1994-95

A Gross product 1124 6.0 138 1.7

B Hours worked 100.7 45 101.5 5.1

‘ C  Capital stock 1092 27 111.5 3.1

D Total iabour and capital inpul 103.6 38 104.7 44

Lahouwr productivity {A/B) e 1.5 1121 25

Capitat productivity (A/C) 102.9 12 102.1 4.4

Capital-labour ratio (C/B) 108.4 -1.7 1199 -1.8

Muliifacter productivity (A/D) 108.5 2.2 108.7 k8!

(a) 198980 = 1000

Market sector ' Labour productivity recorded a weaker growth of 1.5 per

The index of market sector multifactor productivity (MFP)
for 1994-95 increased by 2.2 per cent from the previous
vear, duc to a 6.0 per cent increasc in gross preduct against
a smaller risc of 3.8 per cent in total labour and capital
input. Hours worked increased, by 4.5 per cent, for the
third consecutive year since 1991-92. Capital stock
recorded a growth rate of 2.7 per cent in 1994-95. The
increase in capital stock was exceeded by a much stronger
increase in gross product and resulted in capital productivity
increasing by 3.2 per cent.

1 Growth-cycle values are derived as the percentage deviation of the
original estimates lrom their long-term trend - seg Appendix [

cent compared with 3.9 per cent in the previous year. The
capital-labour ratio decreased by 1.7 per cent. following a
decreasc of 0.5 per cent in the previous year.

Non-farm market sector

The picture presented in the table above for the non-farm
market sector is much the same as that for the marker
sector.

INQUIRIES |

. 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unpublished statistics, contact Leon Ting on Canberra (06) 252 6807 or any ABS State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 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 - market sector
A simple way to esiimate 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 growih cycle o the peak of anather. Such
estimates rest on the assumption that both labour and capital
inputs are being wtilised to the same degree at each growth-
cycle peak. Growth cycle peaks are identified by the size of
the percentage deviation of the original MFP estimates from
their long-term trend. (For details see Appendix L) The
following growth cyclcs have been identified:

- 1964-65 1o 1968-69

- 1968-69 10 1973-74

-1973-74 10 1981-82

- 1981-82 to 1984-85

- 1984-85to 1988-RY

- 1988-89 to 1994-95,
1994-95 has been provisionally identified as a growih cycle
peak afler taking account of the general cconomic situation
at that lime, including the relatively high level of capacity
utilisation. The analysis which follows is purely for the
market sector.  However, the piclure presented is not
significantly ditferent if it is based on the non-fann market
sector,

MULTIFACTOR PRODUCTIVITY INDEXES
ORIGINAL AND TREND
MARKET SECTOR
{Base:1989-H=10H)

Index
120
.. Original
.. lrend T - 100
/ - 80
- =60
r T T T -
1962 1970 1978 1986 1994
-63 -71 -79 -B7 -95

The average annual growth rate of MFP over the latest
growth cycle (1988-89 to 1994-95) was 1.3 per cent. This
was lower than the average annual growth rates over
previous growth cycles except the one from 1984-85 to
1988-89 which grew at an average annual rale of 0.8 per
cent.

« Gross product al average 1989-90 prices grew at an
average annual rate of 2.4 per cent, higher than [rom
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 (3.9%) and in the mid 1960s (5.2%) to early
1970s (4.6%). '

o Hours worked grew at a low annual rate of 0.7 per
cent in the latest growth cycle after a rapid annual
growth of 3.1 per cent in the previous growth cycle.
This was still much greater than at any time from the
beginning of the 1970s through to the mid

1980s, when there was practically no growth at all.
{Increasing employment in the 19708 was being
offsct to a large cxtent by shorter working hours,
greater part-time employment and longer annual
leave.)

» Capital siock grew at an annual rate of 1.9 per cent in
the latest identified growth cycle. This was lower
than in the period from the early 1970s to late 1980s,
and was considerably lower than in the period from
the mid 1960s (5.3%) to early 1970s (4.1%).

« Over the latest identified growth cycle, cconomic
growlh was achieved with either greater use of capital
intensive lechniques or better use of labour, reflected
by faster growth in capital over hours worked and by
the capitoi-labowr rotio increasing at an annual
average rate of 1.3 per cent. The growth rate in the
capital-labour ratio was higher than in the previous
growth cycle, but considerabty lower than in the four
growth cycles preceding the previous one (spanning
the mid 1960s to mid 1980s), during which the
avcerage annual growth rale of the ratio ranged
between 2.4 and 3.7 per cent (refer 10 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 (0.5%)
than that of labour productivity (1.7%) over the latest
growth cycle, with mullifactor productivity growing
at an average annual growth rate of 1.3 per cent.
Compared with the previous growth cycle, 0.5 per
cent was a lower growth rate for capital productivity,
but 1.7 per cent was a higher growth ratc for /abour
productivity.

MULTIFACTOR FRODUCTIVITY AND CAPITAL-LABOUR

RATIO, AVERAGE ANNUAL GROWTH RATES
OVER MFP GROWTH CYCLES, MARKET SECTOR

I ( # Multifactor
croin productivity
¥ Capitai-labour ysms
3 . ravo e
2

Eed

1988-89
(] 1 o 10 to o

1964-05 1968-69 1973-74 1981-82 1934-85

1968-69 1973-74° 1981-82 1984-85 1988.89 199495

Revisions in this issue

There are minor revisions to the cstimates in (his issue
resulting from the availability of firmer data. In addition,
following a review, agricultural land values have been
revised down substantially, causing revisions to the annual
growth rates for capital stock, MFP and other associated
statistics in the market sector. The estimates for the non-
farm markct sector are unaffccted by these revisions.
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GROSS PRODUCT, INPUTS AND PRODUCTIVITY
MARKET SECTOR
{BASE YEAR:1989-% = 100.0)
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Index Index
120 120
.-,/
100 = — 100
4 . ,/_—_”\-’J’ . r
e < . TN ”,'/'.
80 - e T — — T — 80
P L c. L
en ) '
_ ~ !
60 = — Multifacior productivity — 60
Gross product
40 . - Total labour and capital m;;‘:-ut . 40

- | | . T T | “l
1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1595



TABLE I, PRODUCTIVITY AND RELATED MEASURES, 1964-65 TO 1994-95: MARKET SECTOR

Productivite Output fnputs
Capital
Gross Hours Capital Total labour -labour
Period Labourfa) Capitalth)  Multifactor(c) product waorked stock and capital ratio
INDEX BASE YEAR: 1989-90 = 100.0
1964-65 58.6 104.5 69.9 438 74.8 419 62.7 56.0
1965-66 57.0 100.0 67.6 44.2 77.6 442 654 57.0
.r 1966-67 58. 101.1 68.7 46.9 80.7 46.4 683 57.5
! 1967-68 588 98.6 68.6 481 ]1.8 488 70.1 597
1968-69 64.7 . 1041 4.5 3.6 2.8 515 71.9 622
1 1969-70 65.9 103.7 753 56.0 85.0 54.0 74.4 63.5
! 1979-71 672 103.5 76.1 58.7 87.4 56.7 71.1 64.9
E 1971-72 69.4 103.6 718 61.2 88.2 59.1 786 67.0
E 1972-73 71.0 103.3 79.0 62.8 88.5 60.8 795 68.7
| 1973-74 74.8 106.5 82.7 67.1 89.7 63.0 LI 702
1974-75 76.9 102.4 83.5 67.1 87.3 85.5 80.4 75.0
- 1075-76 78.6 100.1 84.4 67.4 5.7 67.3 799 78.5
1976-77 824 101.7 87.6 70.1 85.1 68.9 80.0 81.0
1977-78 830 99.7 87.6 70.1 84.5 703 30.0 832
i 1978-79 86.4 101.4 90.6 733 4.8 723 80.9 #5.3
: 197980 86.8 100.8 90.8 74.6 859 74.0 222 86.1
1980-8| 87.4 100.0 91.0 76.6 876 76.6 84.2 874
1981-82 .6 999 93.0 793 87.5 80.1 853 915
1982-83 88.9 90.4 89.3 74.5 83.8 824 834 983
1983-84 938 927 933 785 83.7 847 84.1 1612
y 1984-85 97.8 96.0 97,1 837 83.6 872 86.2 1319
1985-86 97.9 95.5 97.1 85.8 87.6 89.8 88.4 102.5
1986-87 954 935 9.7 86.0 90.1 92.0 90 8 102.1
1987-88 980 6.8 97.5 913 932 943 LY 01.2
1988-89 100.6 100.1 100.4 $7.4 96.8 ' 97.3 97.0 100.5
1 1989-90 100.0 100.0 100.0 100.0 1000 106.0 100.0 100.0
1990-91 1006 95.1 98.6 97.9 973 1029 99.3 105.8
1991-92 103.7 93.5 100.0 97.0 9315 103.7 970 110.9
1992-93 105.9 95.5 102.0 100.1 94.5 104.8 98.1 110.9
1993-94 110.0 99.7 106.2 106.0 96.4 1063 99.8 1103
i 1994-95 t16 102.9 108.5 124 100.7 109.2 103.6 108.4
1 COMPOUND ANNUAL PERCENTAGE ClIIANGE
Benveen MFP growth-cvcle peaks
1964-65 to
1968-69 2.5 0.1 1.6 52 2.6 53 3.5 2.7
1968-69 1o
197374 29 0.5 2.1 4.6 1.6 4.1 24 2.4
1973-74 10
1981-82 2.4 ~09 1.5 2.1 -0.3 3.0 0.6 34
1981-82 10
; 1984-85 26 1.0 14 I8 —0.7 29 0.4 3.7
? 1984-85 to
1 988-89 0.7 11 0.8 EX 31 28 30 —0.3
1988-49 10 :
1994-65 1.7 0.5 1.3 2.4 0.7 1.9 1.1 13
1964-65 (0
1994.95 2.2 —0.] 1.5 32 1.0 32 1.7 2.2

T I

(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 1994-95: NON-FARM MARKET SECTOR

Productivity Output Inpuis
Capital
Gross Howrs Capital Total labour -fabour
Period Labourta) Caprtal(d)  Mulftitactor(c} product worked stack and capital ratio
INDEX BASE YEAR: 1986¢-%0 = 100.0
1964-65 603 1183 728 426 70.6 360 58.5 510
1965-66 593 1133 710 435 734 8.4 613 523
1966-67 59 6 1120 701 457 67 4008 643 532
1967-08 61.7 P10.9 126 430 778 433 66.1 587
[968-69 66.1 113.4 767 523 79.1 46.1 68.2 583
1969-70) 68.0 1133 78.2 555 816 49.0 71.0 60.0
1670-71 691 1121 7R.7 584 845 52.1 742 61.7
E971-72 1.0 110.4 799 60.6 853 54.9 758 644
1972-73 735 A LER 8210 628 RS54 56.7 76.6 064
1973-74 TH.! 1135 852 67.1 875 49 | 78.8 675
1974-75 7R3 108.4 854 66.8 853 al.6 78.2 722
1975-76 80.1 105.2 86.2 66.7 B33 634 774 T6.1
1976-77 839 106.6 89.5 604 827 65.1 77.5 787
1977-78 84.1 1042 9.2 69.5 826 66,7 719 B8
1978-7% 86.1 104.5 908 719 835 6R.8 782 82.4
197980 879 105.0 92.3 74.0 842 70.5 80.2 83.7
1980-81 R9.1 1045 931 J6.7 86.1 734 B2.4 852
1981-82 914 102.1 94.2 78.9 86.3 173 83.8 §9.6
1982-83 31.3 934 91.9 74.9 B20 80.2 R1.5 Q7.8
1983-84 945 937 943 714 819 82.6 B2.1 100.9
| 984-85 98 2 97.3 97.9 829 84 4 gs2 84.7 1009
1985-86 943 96 8 98.5 854 86.0 882 86.7 1026
1986-87 958 937 95.1 853 9.0 910 897 102.2
1987-88 9%.7 974 983 912 924 936 2.8 H01.3
198 3-89 101.5 1008 141.2 977 963 969 96.5 100.6
1989-90 1030 100.0 H00.0 100.0 100.0 1000 100.0 100.0
1990-91 19304 94.0 08.3 973 96.9 103.5 99.0 106.8
199192 103.6 922 997 96.7 933 104.9 97.0 112.4
199293 105.4 936 i01.3 99.6 945 106.4 583 1126
1993-94 in9.4 978 105.4 105.7 96.6 108.1 100.3 1114
1994-95 121 1021 108.7 113.8 {015 1115 1047 109.9
COMPOUND ANNUAL PERCENTAGE CHANGE
Between MFP growth-cycle peaks
1964-65 10
1968-69 23 —I.1 1.3 53 29 6.4 39 34
1968-69 1o
1973-14 30 - 2.1 5.1 2.0 5.1 29 3.0
1973-74 10
1981-82 22 -3 1.3 2.0 —0.2 14 0.8 3.6
1981-82 10
1984-85 2.4 —1.6 1.3 1.7 —0.7 3 0.4 4.0
1984-85 10
1988-39 0.8 09 0.8 4.2 34 33 33 =1
1988-89 0
199495 1.7 0.2 1.2 26 0.9 2.4 1.4 1.5
196465 to
1904-95 2.1 - 1.3 33 1.2 38 20 2.6

(a) Constant price gross product per huar worked. {h) Constant price gross product per unit of capital stock. (¢} Constant price gross product per
comhined unit of labour and capital.
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EXPLANATORY NOTES

Introduction

This publication provides estimates for 1994-95 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 entitled
Development of Multifactor Productivity FEstimates for
Australia, 1974-75 w0 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 Multifacior Productivity, Australia
(5233.0). Estimates have been published annually since
1991 when estimates in respect of 1989-90 were released.

2. The MFP estimates are 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),

Multifactor productivity

3. The most obvicus 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 cffect 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 faciors
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. Tt 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 equipment, non-
dwelling construction. inventories, livestock and agricultural
land. Labour and capital are combined as thc weighted
geometric mean of their respective growth rates, to form a
Tornqvist index of the inputs. The income shares of labour
and capital are used for weights (sce 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 Muliifacior
Productivity, Australia (5233.0).

Industry classification

5. The industry classification in this publication is the
Australian and New Zealand Standard Industrial
Classification (ANZSIC) (1292.0). Previously, the ABS had
used the Australian Standard Industry Classification (ASIC).
In essence, the ANZSIC is an updated version of the ASIC.

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 method selected to derive constant price estimates for a
particular industry depends on the data available in respect
of that indusiry and an assessment of the relative merits of
the different methoadological options.

7. 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 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 data 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
should be excluded from muitifactor productivity analysis at
this stage, for the same reason 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 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’.

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

106. 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 in 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 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
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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
susceptibility to technical obsolescence.

12, Estimates of real capital stock for the foilowing 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;
. Agricultural land; and

. Livestock.

13. Capital stock estimates for equipment, non-dwelling
construction and real estate transfer expenses! are published
in Australian National Accounts: Capital Stock, Australia
(5221.0) — issued anmnually. A full description of the
methodology used to derive them is presented in Estimates
of Depreciation and Capital Stock, Australia (Occasional
Paper 1985/3) and is summarised in Awstralian National
Accounts: Concepts, Sources and Methods (5216.0). Gross
and net capital stock estimates are averaged to derive
estimates of 'productive’ capital stock. Estimates for the
inventory items (expressed as increases from the previous
period) are published in Australian National Accounts:
National Income, FExpenditure and Product - annually
(5204.0} and quarterly (3206.0).

14. Estimates of the capital stock of agricultural land have
been obtained from an Occasional Paper entitled National
Balance Sheets for Australfia, Issues and Experimental
Estimates 1989 to 1992 (5241.0). ‘The capital stock of
agricultural land has been assumed to be fixed in constant
price terms, with no alowance made for changes in either its
area or quality. The valuc at average 1989-90 prices is
estimated to be approximately $64,500 million. Estimates of
livestock have been derived specifically for the purpose of
estimating MFP, by multiplying cstimates of livestock
numbers by average prices in 1989-90.

15. Capital stock is compiled in the form of a Torngvist
index (i.. 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. Imputed rental prices are used as the
capital service weights. Rental prices have been calculated

| Estimates of the capital stock of real estate transfer expenses (RETE) for
the market seclor have been derived by multiptying 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.

using a simple formula that includes price change,

depreciation and the internal rate of return (see Appendix
111}

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. Amnother is that the capital stock estimates
embody, to some cxtent, the effects of technological change,
and so the MFP estimates do not fully reflect the impact of
technological change.

Measurement of labour input

17. The market sector hours worked index used for the
MFP esumates 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,
Australia - 6203.0), supplemented by estimates of hours
worked for defence service personnel. WNon-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 are
derived by subtracting hours worked estimates for the
Agriculture, forestry and fishing industry (based on labour
force survey data) from the market sector estimates. 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 effect 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. 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:

- 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 to MFP estimates.



- MFP estimates are subject to the vagarics of the
growth or business cycle (as capacity utilisation
varies sa does MEP growth).

21. Taking into account all of these factors, MFP estimates
are probably most uscful when computed as average growth
rates between growth-cycle peaks. (The growth-cycle peaks
identified in this publication were determined as peak
deviations of the non-farm market sector MFP index from its
long-term irend - see Appendix 1) Tn 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 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,
1964-65 to 1989-90 - 1. Castles (5239.0).

Quarterly Indexes of Industrial Production, Australia
{8125.0) - issucd 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 Cataloguc and Release
Advice are available from any ABS office.

Symbols and other nsages
- nil or rounded to zero

W. McLennan
Australian Statistician
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APPENDIX 1

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 1-term
the MFP indexes from their long-term trend. The latter are Henderson average are applied.
derived by applying an 1l-term Henderson moving
MULTIFACTOR PRODUCTIVITY GROWTH CYCLE, 1964-65 TO 1994-95 (a)
{MFP index numbers have a base: 1959-90 = 100.0)
Marker sector Non-farm market sector
Viudrizactor Growth Multifactor Growth
Period productivity Trend eyele productivity Trend cvele
1964-65 69.9 67.4 25 728 705 23
1965-66 67.6 683 —0.7 1.0 714 0.4
1966-67 68.7 69.4 —0.7 71t 724 1.3
1967-68 68.6 70.8 —-22 72.6 738 -i.2
1968-69 74.5 7.6 1.9 76.7 754 13
1969-70 753 4.5 0.8 782 2 1.0
1970-71 76.1 76.5 —0.4 787 79.1 —0.4
197172 779 782 —03 799 80.7 —0.8
167273 790 79.8 0.3 820 823 —03
1973-74 82.7 il.6 1.1 85.2 84.0 1.2
1974-75 835 834 0.1 854 85.6 -02
1975-76 84.4 85.2 0.8 86.2 871 0.9
1976-77(h) 876 86.9 0.7 895 884 I
1977-78 87.6 833 —£.9 89.2 89.8 =6
1978-79 90.6 89.8 0.8 90.8 91.0 —0.2
1979-80 90 8 90.6 0.2 923 920 3
; 1980-81 91.0 910 . - 934 026 0.3
: 1981-82 93.0 9.6 1.4 94,2 933 0.9
1982.83 89.3 925 -32 91.9 94.1 —22
1983-84 93.3 935 0.2 94.3 95.0 ~0.7
1984-85 97.1 943 2.3 97.9 96.0 19
1985-86 971 96.0 b 98.5 97.0 1.3
1986-87 94.7 97.2 25 95.4 98.0 -9
1987-88 97.5 98.0 —0.5 98.3 98.6 -0.3
1988-89 106.4 98.5 1.9 161.2 99.0 22
3 1589-50 0.0 9%.0 1.0 100.0 99.2 0.8
§ 1990-51 9.6 99. -1.3 98.3 99.7 —i4
1991-92 100.0 101 3 ~i.1 99.7 100.7 —1.0
199293 t02.0 102.8 0.8 101.3 i02.4 =11
1693-94 106.2 105.0 1.2 1054 104.5 0.9
1994-95(c) 108.5 107.5 1.0 108.7 107.2 L5

{a) Peaks of the MFP growth cycle are shown in bold. (b) Despite the relatively 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 that time, including the
relatively depressed labour market. {¢) A growth cycle peak has been identified provisionally as occurring in 1994-95 on the basis of the non-
farm market grawth cycle.
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APPENDIX 11
CAPITAL AND LABOUR INCOME SHARES

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

a) Capital's income share is given by:

Corporate gross operating surplus + Proprietors' capital income
Sk =

Total income

b) Labour's income is given by:

Wages, salaries and supplements + Proprietors' labour income
S| =

Total income

Average shates are used in the translog index of MFP:
Wi =128 1+ 5
Wi =128 1+ S iy

CAPITAL AND LABOUR AVERAGE SHARES (W), and W)

Markef sector Non-farm market sector
Period Capital Labour Capital Labour
1964-65 Q.35 0.65 031 0.69
1965-66 .34 0.66 0.30 0.70
1966-67 0.33 0.67 (.29 0.74
1967-68 .33 G.67 0.30 0.70
1968-69 0.34 0.66 : 031 0.69
1969-70 0.35 0.65 031 0.69
1970-71 0.34 0.66 031 0.69
1974-72 0.32 (.68 0.29 0.7
1972-73 0.32 0.68 028 .71
1973-74 0.30 070 0.28 0.72
1974-75 (.28 0.72 026 0.74
1975-70 027 0.73 0.25 (.75
1976-77 0.28 072 0.26 074
1977-78 028 0.72 026 0.74
1978-79 0.29 0.71 027 0.73
1979-80 031 0.69 028 0.72
1980-81 0.31 0.69 0.28 0.72
1981-82 0.30 0.70 0.28 0.72
1082-83 0.29 0.71 0.27 0.73
1983-84 0.32 0.68 0.29 (.71
1984-85 0.34 0.66 032 0.68
1985-86 035 0.65 0.33 0.67
1986-87 .35 0.65 0.33 0.67
1987-88 0.36 0.64 0.33 0.67
1988-89 0.37 0.63 0.34 0.66
1989-90 0.37 0.63 034 0.66
1990-91 0.36 0.64 0.33 0.67
1991-92 .36 (.64 0.33 0.67
194293 036 0.64 0.33 0.67
1993-94 0.37 0.63 0.33 0.67
1994.95 0.38 0.62 0.34 0.66
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APPENDIX III

AGGREGATION OF CAPITAL ASSETS

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

fi(rtdy)-Af, (1)

p it =

where for each asset type, 1, at time t,

Py 15 the rental price

£ 1s the price deflator for new capital
goods

r, is the normnal mternal 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

P 1

7 Ny
D, is the total depreciation in the vear

(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 rate 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 fypes by assunung
total capital income equals the rental price multiplied by
the total real productive capital stock, K :

Y, = p K

and substituting for the rental price in equation (1):

Y:
K = E(nvd)-af
and so
_X Ak
" tht ft

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

Ko

1| & ™
| O Kig-1

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

p it Kit

w. = =
Z Py Ka
i

For agricultural land, livestock and inventories,
depreciation is assumed to be zero. The rental prices for
agricultural 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 available in various publications
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