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This appendix provides a sectoral analysis of the distribution of income and productivity gains. Updated estimates of sectoral multifactor productivity (MFP) are presented first. The appendix then examines the distribution of factor income, according to the framework set out in chapter 4, and finally examines the distribution of productivity gains between wages, profits and prices.
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Sectoral productivity estimates

Multifactor productivity

The Australian Bureau of Statistics (ABS) does not publish MFP estimates at the industry sector level. The Commission has previously published sectoral estimates in PC (1999b). Updated estimates are presented in figure 
C.1 and table 
C.1. These estimates were derived from sectoral data:

· output — chain volume indexes of gross value added, supplied by the ABS;

· capital input — capital services indexes supplied by the ABS; and

· hours worked — indexes supplied by the ABS for the years 1985-86 to 1998-99, while indexes for the years 1974-75 to 1984-85 were drawn from Gretton and Fisher (1997).

Figure 
C.1 presents MFP levels for each individual sector and the market sector average. Table 
C.1 presents growth in MFP by sector for periods that represent productivity cycles (peak-to-peak) for the market sector. Growth rates are calculated using the compound annual average method. Because sector productivity cycles do not necessarily correspond to aggregate productivity cycles, trend estimates are also included. These trend estimates are calculated using the Hodrick-Prescott filter.

The charts show that there have been some increases in MFP in sectors such as Communications and Electricity, gas and water, as well as some decreases in sectors such as Accommodation, cafes and restaurants.

Figure C
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Multifactor productivity, by industry sector, 1974-75 to 1998-99

Index 1997-98 = 100
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Figure 
C.1
(continued)
	
Retail
Accommodation, cafes and restaurants
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Data source: PC estimates based on ABS data. 
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Growth in multifactor productivity, by industry sectora
Per cent per year

	
Industry sector
	1974-75 to
1981-82
	1981-82 to
1984-85
	1984-85 to
1988-89
	1988-89 to
1993-94
	1993-94 to
1998-99
	1974-75 to
1998-99

	
	Actual
	Trend 
	Actual
	Trend
	Actual
	Trend
	Actual
	Trend
	Actual
	Trend
	
	Actual

	Agriculture 
	2.3
	1.0
	2.7
	1.0
	-0.9
	1.3
	3.0
	2.0
	3.3
	2.9
	
	2.2

	Mining
	-3.7
	-1.6
	6.0
	0.6
	2.5
	2.6
	1.9
	2.6
	0.8
	1.6
	
	0.6

	Manufacturing
	2.3
	2.1
	1.9
	1.7
	1.4
	1.6
	1.8
	1.4
	0.3
	1.0
	
	1.6

	Electricity, gas 
  and water
	2.0
	1.7
	0.9
	2.6
	4.3
	3.7
	4.2
	3.4
	0.2
	2.0
	
	2.3

	Construction 
	2.5
	1.1
	-0.8
	-0.1
	-1.0
	-0.8
	-0.6
	-0.2
	2.6
	1.5
	
	0.9

	Wholesale trade
	0.1
	-1.2
	-3.0
	-1.6
	0.4
	-1.0
	-1.6
	1.1
	5.8
	3.2
	
	0.6

	Retail trade
	0.8
	0.8
	2.4
	0.3
	-3.0
	-0.5
	0.2
	-0.1
	1.3
	0.8
	
	0.3

	Accom., cafes 
  and restaurants
	-0.8
	-1.2
	-2.9
	-1.8
	-2.5
	-2.4
	-2.2
	-2.0
	0.7
	-0.7
	
	-1.3

	Transport and 
  storage
	2.7
	2.1
	1.1
	1.1
	0.7
	0.9
	0.6
	1.3
	1.9
	1.7
	
	1.6

	Communication 
  services 
	6.2
	6.9
	3.1
	5.5
	5.0
	5.4
	6.8
	5.3
	3.7
	4.3
	
	5.2

	Finance and 
  insurance
	-3.1
	-2.3
	-1.3
	-1.2
	1.6
	0.1
	0.0
	1.2
	3.1
	2.0
	
	-0.2

	Cultural and rec. 
  services 
	-0.9
	-1.5
	-1.8
	-1.8
	-2.8
	-1.9
	-1.3
	-1.9
	-3.1
	-2.6
	
	-1.9

	Market sector
	1.0
	
	0.6
	
	0.4
	
	0.5
	
	1.7
	
	
	0.9


a Sectoral trend estimates are presented to allow for the possibility that sectoral productivity cycles do not correspond to aggregate productivity cycles. Trend growth rates are based on the Hodrick-Prescott filter.

Source: PC estimates based on unpublished ABS data, except for market sector from ABS (Australian System of National Accounts, Cat no. 5204.0).

Labour productivity

The framework developed in chapter 4 points to the importance of labour productivity growth in relation to growth in the real product wage. Thus, trends in labour productivity and its sources have importance in this appendix.

Figure 
C.2 provides information on the average annual rates of growth in labour productivity, MFP and capital deepening (the capital/labour ratio multiplied by the capital share of income) over the period 1974-75 to 1998-99. Growth in labour productivity is affected by growth in capital deepening and growth in MFP. For a further discussion on these sources of growth in labour productivity see chapter 3.

The figure shows that the variability in labour productivity across industries is more closely associated with variability in MFP, rather than capital deepening. Growth in capital deepening is relatively constant across the sectors compared with labour productivity and MFP growth. 

Figure C
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Average annual rate of growth in labour productivity, capital deepening and MFP, 1974-75 to 1998-99 

subtitle


Figure C
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Average annual growth in labour productivity and MFP

Per cent per year

	
1974-75 to 1988-89
1988-89 to 1993-94
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1993-94 to 1998-99
1974-75 to 1998-99
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	ACR
Accommodation, cafes and restaurants

AGR
Agriculture

COM
Communication services

CON
Construction

CRS
Cultural and recreational services

EGW
Electricity, gas and water

F&I
Finance and insurance
	MAN
Manufacturing

MIN
Mining

MKS
Market sector

RET
Retail trade

T&S
Transport and storage

WHT
Wholesale trade


Data source: PC estimates based on unpublished ABS data. 

Figure 
C.3 shows that there is a strong positive correlation between growth in labour productivity and growth in MFP in various periods. This correlation is strong in all periods, but less so in 1993-94 to 1998-99, due to the outliers, Mining and Electricity, gas and water. The vertical distance above the 45-degree line shows the extent of capital deepening in each industry. As figure 
C.2 showed, there is relatively little variation in capital deepening across industries. This also shows up in figure 
C.3 as little variation in the distance from the 45-degree line (except for Mining and Electricity, gas and water). The charts also show labour and MFP growth is greater after 1988-89.

Table 
C.2 presents estimates of the correlation coefficients between labour productivity and capital deepening and labour productivity and MFP. The table shows that growth in labour productivity is highly correlated to growth in MFP. For the years 1993-94 to 1998-99, the lower correlation coefficient is due to the Mining and Electricity, gas and water sectors. The correlation coefficient is 0.88 if these two sectors are excluded from the estimates. There is some correlation between labour productivity and capital deepening, but it is not as strong.

Table C
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Correlation coefficients between labour productivity and MFP and capital deepening

	
	Labour productivity and 
capital deepening
	Labour productivity 
and MFP

	1974-75 to 1988-89
	0.53
	0.98

	1988-89 to 1998-99
	0.69
	0.84

	
1988-89 to 1993-94
	0.79
	0.97

	
1993-94 to 1998-99
	0.46
	0.65

	1974-75 to 1998-99
	0.63
	0.94


Source: PC estimates. 

C


 REF _Separator . AUTOTEXT ChapterNumber. \* MERGEFORMAT 

 IF _HasChapterNumber = "0" "" "" \* MERGEFORMAT 
C


 REF _Separator .



 SEQ Heading2 2
Distribution of factor income

This section looks at the distribution of factor income to labour and capital at the industry sector level. Labour and capital income shares are decomposed according to the framework set out in chapter 4.

There are significant data requirements to examine the distribution of factor income by sector. Data on factor income flows are provided by the ABS. Producer prices are problematic, in that the output prices obtained from the ABS were not available for all industries or periods. To overcome this, implicit prices have been used in the analysis (see box 
C.1).

Do not delete this return as it gives space between the box and what precedes it.
	Box C
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Output price indexes

	Price indexes for final goods and services are not available for all sectors or for the full period under examination (1974-75 to 1998-99) and come from a variety of sources. 

An alternative to observable output price indexes is implicit price deflators of value added. An implicit price deflator is the index derived from the ratio of current to constant prices of value added. Implicit price deflators are available at the sector level and can be used as proxies for output prices. However, there are doubts, both conceptually and practically, about their usage because the implicit price of value added is not observable. The data for the implicit price deflators is sourced from the Modellers’ database section of ABS’ Ausstats.

	

	


Labour income shares

Labour income shares can be decomposed into the real product wage and labour productivity. The real product wage can then be decomposed into the real consumption wage and the labour terms of trade. The real product wage is the average hourly labour compensation deflated by the industry-specific producer price. The real consumption wage is the average hourly labour compensation deflated by the consumer price index. 

Figure 
C.4 presents labour income shares, labour productivity and the real product wage for each sector over the period 1974-75 to 1998-99. The charts show that there have been some declines in the labour income share over this period, especially for the Manufacturing, Electricity, gas and water, Construction, Transport and storage and Communications sectors. In all cases, this decline in labour income share is due to growth in labour productivity being greater than growth in the real product wage. 

Figure C
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Labour productivity, real product wage and labour income share, by sector, 1974-75 to 1998-99

Index 1997-98 = 100 (LHS) and per cent (RHS)

	
Agriculture
Mining
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Construction
Wholesale trade
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(Continued on next page)
Figure 
C.4
(continued)
	
Retail trade
Accommodation, cafes and restaurants
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Finance and insurance
Cultural and recreational services
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Data source: PC estimates based on ABS data. 

Figure C
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Annual average growth in the real product wage and labour productivity, various periods

Per cent per year

	
1974-75 to 1988-89
1988-89 to 1993-94
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1993-94 to 1998-99
1974-75 to 1998-99
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Data source: PC estimates based on ABS data.

The majority of sectors show a positive correlation between the real product wage and labour productivity, with the Agriculture sector being an exception. This is further illustrated in figure 
C.5 and table 
C.3.
The charts in figure 
C.5 show that the correlation between growth in the real product wage and growth in labour productivity is relatively high. The correlation coefficients indicate a higher correlation over the longer periods. For the period 1974-75 to 1998-99 the correlation coefficient was 0.80, while for the sub-periods 1974-75 to 1988-89 and 1988-89 to 1998-99 the correlation coefficients were 0.63 and 0.65 respectively.

Table C
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Mean, variance, correlation coefficient, coefficient of variation in growth in labour productivity, real product wages and real consumption wages, various periods

	
	1974-75 to 1988-89
	1988-89 to 1998-99
	1974-75 to 1998-99

	Mean
	
	
	

	  Labour productivity
	1.90
	2.54
	2.16

	  Real product wage
	0.72
	2.10
	1.29

	  Real consumption wage
	0.35
	1.09
	0.66

	
	
	
	

	Variance
	
	
	

	  Labour productivity
	5.16
	6.76
	5.23

	  Real product wage
	6.46
	2.37
	2.70

	  Real consumption wage
	4.13
	3.99
	0.52

	
	
	
	

	Coefficient of variationa
	
	
	

	  Labour productivity
	1.20
	1.02
	1.06

	  Real product wage
	3.54
	0.73
	1.27

	  Real consumption wage
	5.86
	1.84
	1.10

	
	
	
	

	Correlation coefficient
	
	
	

	  Labour productivity and
    real product wage
	
0.63
	
0.65
	
0.80

	  Labour productivity and
    real consumption wage
	
0.45
	
-0.37
	
0.32


a The coefficient of variation is the ratio of the standard deviation to the mean.

Source: PC estimates. 

Capital income shares

Capital income shares can be decomposed into output per unit of capital and a real profitability measure. Real profitability is the ratio of gross operating surplus, deflated by the producer price index, to the real value of net capital stock.

Capital income shares are a mirror image of labour income shares, which means that those sectors that experienced declines in the labour income share experienced increases in the capital income share. Figure 
C.6 shows output per unit of capital falling in most sectors. Real profitability showed little trend across the sectors, except for Electricity, gas and water and Communication services which showed a slight increase over the period 1974-75 to 1998-99. The Construction sector has shown a significant increase in real profitability over the 1990s, while the Wholesale sector has seen a decrease in its real profitability, both of which are reflected in their respective capital income shares. Figure 
C.7 further shows the correlation between real profitability and output per unit of capital.

Figure C
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Capital income share, output per unit of capital and real profitability by sector, 1974-75 to 1998-99

Index 1997-98 = 100 (LHS) and per cent (RHS)
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(Continued on next page)
Figure 
C.6
(continued)
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Data source: PC estimates based on ABS data. 
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Annual average growth in real profitability and output per unit of capital, various periods

Per cent per year

	
1974-75 to 1988-89
1988-89 to 1993-94
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1993-94 to 1998-99
1974-75 to 1998-99
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Data source: PC estimates based on ABS data.
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Productivity, wages, profits and prices

This section examines possible correlations between productivity and wages, prices and profits. The objective here is to see whether productivity improvements have led to lower prices, higher profits, higher wages, or some combination of all three. Figures 
C.8 to 
C.11 are used to examine the possible correlations over a selection of periods. The correlation coefficients are presented in table 
C.4. 

Table 
C.4 presents correlation coefficients between MFP and the real product wage, the real consumption wage, the rate of profit (ratio, in current prices, of gross operating surplus to net capital stock) and prices. The data provide evidence of the correlation between productivity and wages, profits and prices. The data show positive correlations between MFP and the rate of profit, especially during the 1980s. There is a high negative correlation between MFP and prices across the periods, especially over the 1990s. When agriculture is excluded from the estimates of the correlation coefficient, the data show that these correlations are even higher. 

The table also shows that across the various periods the correlation between MFP and the real consumption wage across the sectors is relatively weak, while at the aggregate market sector level improved productivity is associated with increased rates of pay (chapter 4). 

Table 
C.5 presents OECD estimates of the distribution of productivity gains for each sector (OECD 2000b). The table shows average annual percentage changes for prices and wages over the period 1988-89 to 1997-98 and for profits over the period 1993-94 to 1997-98. A trend series for each variable is used. The sectors in bold represent those sectors with above average growth in total factor productivity over the period 1988-89 to 1997-98. The majority of these sectors had lower than average growth in prices, except for Manufacturing and Finance and insurance. For wages growth, only Wholesale trade did not record above average growth for the high growth productivity sectors. For profits, Mining and Wholesale trade had profit growth at or below the average. There are some similarities with the results presented here — the inverse relationship between productivity and prices and the generally lower correlation with wages and profits — but there are some differences for individual industries.

Figure 
C.12 presents growth in MFP, the real product wage, the real consumption wage and the labour terms of trade. This figure provides some further evidence of the positive correlation between MFP and the real product wage. 

The charts also show that there is little variation in wage increases over the entire period 1974-75 to 1998-99 (except for Agriculture). The figures indicate that the high productivity industries were able to recoup profits, especially in the late 1980s. In the 1990s, improved productivity meant that sectors were able to going rate of wages increases, while any additional productivity gains went predominantly into lowering prices. 

Figure C
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Average annual growth in multifactor productivity, real consumption wage, rate of profit and prices, 1974-75 to 1998-99

Per cent per year

	Multifactor productivity
Real consumption wage
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Data source: PC estimates based on ABS data.
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Average annual growth in multifactor productivity, real consumption wage, rate of profit and prices, 1974-75 to 1988-89

Per cent per year

	Multifactor productivity
Real consumption wage
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Data source: PC estimates based on ABS data. 
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Average annual growth in multifactor productivity, real consumption wage, rate of profit and prices, 1988-89 to 1993-94

Per cent per year

	Multifactor productivity
Real consumption wage
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Data source: PC estimates based on ABS data. 
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Average annual growth in multifactor productivity, real consumption wage, rate of profit and prices, 1993-94 to 1998-99

Per cent per year

	Multifactor productivity
Real consumption wage
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Data source: PC estimates based on ABS data. 
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Correlation coefficient between growth in MFP and growth in real product wage, real consumption wage, rate of profit and implicit price deflator, various periods

	
	1974-75 to 1988-89
	1988-89 to 1993-94
	1993-94 to 1998-99
	1988-89 to 1998-99
	1974-75 to 1998-99

	Total market sector
	
	
	
	
	

	MFP and
	
	
	
	
	

	
Real consumption wage
	0.48
	-0.18
	-0.11
	-0.57
	0.31

	
Real product wage
	0.67
	0.65
	0.46
	0.57
	0.80

	
Rate of profit
	0.77
	0.53
	0.25
	0.41
	0.77

	
Implicit price deflator
	-0.59
	-0.70
	-0.62
	-0.90
	-0.82

	
	
	
	
	
	

	Market sector excluding agriculture
	
	
	
	

	MFP and
	
	
	
	
	

	
Real consumption wage
	0.67
	0.08
	-0.14
	-0.53
	0.25

	
Real product wage
	0.90
	0.85
	0.45
	0.70
	0.86

	
Rate of profit
	0.91
	0.51
	0.26
	0.40
	0.88

	
Implicit price deflator
	-0.58
	-0.77
	-0.63
	-0.90
	-0.84


Source: PC estimates based on ABS data. 

Table C
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Distribution of productivity gainsa,b
Per cent per year

	
	

Price deflators
	
Wage compensation per hour
	Operating surplus and mixed income per unit of net capital stock

	
	1988-89 to 1997-98
	1988-89 to 1997-98
	1993-94 to 1997-98

	Agriculture
	2.4
	4.3
	1.4

	Mining
	1.2
	5.1
	1.1

	Manufacturing
	2.8
	4.7
	1.9

	Electricity, gas and 
  water
	
0.7
	
4.9
	
1.7

	Construction
	1.1
	0.1
	1.1

	Wholesale trade
	1.2
	4.6
	0.8

	Retail trade
	1.3
	4.2
	-4.2

	Accommodation, cafes 
  and restaurants
	
5.0
	
4.6
	
1.1

	Transport and storage
	2.7
	5.2
	1.6

	Communication 
  services
	
-0.9
	
5.3
	
1.7

	Finance and insurance
	3.8
	6.6
	5.2

	Cultural and recreational 
  services
	
5.4
	
5.8
	
-0.0

	Simple average
	2.2
	4.6
	1.1


a The sectors in bold are those with above average growth in trend total factor productivity. b Based on trend data, which was calculated using a Hodrick-Prescott filter.

Source: OECD (2000b).
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Average annual growth in MFP, real product wage, real consumption wage and the labour terms of trade, 1974-75 to 1998-99

Per cent per year

	Multifactor productivity
Real product wage
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Data source: PC estimates based on ABS data.
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