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" \* MERGEFORMAT  IF _HasChapterNumber = "0" "" "
This chapter examines the contributions of a number of factors to growth in income per person in Australia. The contributing factors include several of the indicators reviewed in the last chapter — employment, unemployment and hours of work. But a message from the last chapter — that average income has limitations as an indicator of living standards — should be borne in mind.

The previous chapter also pointed out that Australia was one of only a few OECD countries to experience faster growth in average incomes in the 1990s than in the 1980s. Stronger productivity growth has been an important contributor to the performance of the faster growing economies (OECD 2000a). The framework used in this chapter identifies the contribution of productivity growth, among other factors, to past growth in average income in Australia.
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 SEQ Heading2 1
Phases of growth

Average income is measured in this chapter as gross domestic income (GDI) per person. GDI is derived by adjusting GDP for changes in the terms of trade. GDI therefore better reflects the purchasing power (over goods and services, including imports) of income generated from production in Australia. (GDI and GDP per person are compared in chapter 2.)

Figure 
3.1 shows an actual and trend series for Australia’s GDI per person. The trend series was formed with a Hodrick-Prescott filter and is used to help identify shifts in trends. 

Three phases of growth in average income in Australia are identified for separate analysis:

· relatively rapid growth in the 1960s and up to 1973-74;

· a slowdown in growth between 1973-74 and 1990-91; and

· a return to more rapid and sustained growth between 1990-91 and 1998-99. 

The selection of breakpoints between these phases is discussed in appendix B. The breakpoint at 1973-74 is clear cut. The breakpoint at 1990-91 is not as clear cut, but provides the best compromise, given the need to use actual data points for the decomposition. The use of 1990-91 slightly understates the underlying rate of growth in the 1973-74 to 1990-91 period and slightly overstates the underlying rate of growth in the 1990s (table 
3.1).
 It should be noted that, while 1990-91 was the trough of the recession, it was not a trough in the GDI per person series (figure 
3.1).

A number of sub-periods are also examined separately in the next section. 

Figure 3
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Real gross domestic income per persona, 1959-60 to 1998-99

1989-90 dollars
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a The trend line is based on the Hodrick-Prescott filter.

Data source: PC estimates based on ABS data. 

Table 3
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Average annual growth in real domestic income per person, selected periods

Per cent per year

	
	Actual
	Trenda

	1959-60 to 1973-74
	3.1
	3.0

	1964-65 to 1973-74
	2.9
	2.7

	1973-74 to 1990-91
	1.4
	1.6

	1990-91 to 1998-99
	2.5
	2.3


a The trend rate of growth is based on the Hodrick-Prescott filter (
[image: image2.wmf]λ

 = 100).

Source: PC estimates based on ABS data.
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Contributions to growth in average incomes

Growth in real GDI per person can be decomposed into contributions from a range of demographic, labour market and production factors. The details of the decomposition are presented in appendix B. A non-technical guide is provided in box 
3.1. The components of the decomposition and the results are presented in table 
3.2 and the major contributors are displayed in figure 
3.2.

Do not delete this return as it gives space between the box and what precedes it.
	Box 3
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The decomposition of growth in average income

	The growth in gross domestic income (GDI) per person can be decomposed into contributions from a range of demographic, labour market and production factors. The derivation of the framework used is set out in appendix B.

A non-technical explanation is as follows.

· Growth in GDI per person is equal to growth in GDP per person, adjusted for changes in the terms of trade.

· Growth in GDP per hour can be derived from growth in GDP per person, adjusted for changes in:

· the proportion of the population of working age (‘demographic profile’);

· the rate of participation in the labour force;

· the unemployment rate; and

· the average hours worked per person employed.

· Growth in output per hour (or labour productivity) for the market sector can be derived from growth in GDP per hour for the economy as a whole, if adjustments are made for changes in:

· the ratio of output in the whole economy to output in the market sector; and 

· the ratio of hours worked in the whole economy to hours worked in the market sector.

· The hours worked ratio enters with the opposite (negative) sign to the output ratio because it is the denominator of output per hour.

· Labour productivity in the market sector can be further decomposed into:

· a capital deepening component, reflecting changes in the ratio of capital to labour (or the additional capacity for an hour of labour to produce more output because there is more capital on average to work with); and

· growth in multifactor productivity (reflecting the additional output produced per unit of combined labour and capital).

	

	


Table 3
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Decomposition of growth in real gross domestic income per person, 1964-65 to 1998-99

	
	1964-65 to
1973-74
	1973-74 to
1990-91
	1990-91 to
1998-99
	
	1964-65 to 1998-99

	
	%pa
	%
	%pa
	%
	%pa
	%
	
	%pa
	%

	Sum of:
	
	
	
	
	
	
	
	
	

	Capital deepeninga
	1.4
	(47)
	1.4
	(93)
	1.4
	(57)
	
	1.4
	(66)

	Multifactor productivity
	1.4
	(46)
	0.6
	(37)
	1.5
	(63)
	
	1.0
	(47)

	equals:
	
	
	
	
	
	
	
	
	

	Market sector labour productivity
  growth
	
2.8
	
(94)
	
1.8
	
(129)
	
2.9
	
(120)
	
	
2.3
	
(114)

	plus:
	
	
	
	
	
	
	
	
	

	Economywide/market sector output
	0.2
	(5)
	0.5
	(35)
	0.2
	(7)
	
	0.3
	(16)

	Economywide/market sector hours 
  worked (negative of)
	
-0.2
	
(-7)
	
-0.7
	
(-45)
	
-0.7
	
(-28)
	
	
-0.6
	
(-26)

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDP per hour
	2.7
	(92)
	1.7
	(118)
	2.4
	(98)
	
	2.1
	(103)

	plus:
	
	
	
	
	
	
	
	
	

	Demographic profile
	0.3
	(10)
	0.3
	(20)
	-0.1
	(-4)
	
	0.2
	(10)

	Participation rate
	0.7
	(22)
	0.4
	(24)
	0.3
	(14)
	
	0.4
	(20)

	Unemploymentb
	-0.3
	(-9)
	-0.2
	(-17)
	-0.3
	(-11)
	
	-0.3
	(-12)

	Average hours
	-0.6
	(-20)
	-0.5
	(-34)
	0.2
	(8)
	
	-0.4
	(-17)

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDP per person
	2.8
	(96)
	1.6
	(111)
	2.6
	(105)
	
	2.1
	(104)

	plus:
	
	
	
	
	
	
	
	
	

	Terms of tradec
	0.2
	(5)
	-0.2
	(-13)
	-0.1
	(-5)
	
	-0.1
	(-4)

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDI per person
	2.9
	(100)
	1.4
	(100)
	2.5
	(100)
	
	2.1
	(100)


a(Capital deepening is the growth in the capital-labour ratio multiplied by capital’s share of income. b This is not the unemployment rate. It is actually (1 – the unemployment rate). Therefore a negative number implies an increase in unemployment. c The growth in the terms of trade is multiplied by the import share of domestic consumption.

Source: PC estimates based on ABS data. 

A feature of the results is that there is, generally, little difference in growth rates between the main steps in the decomposition, which are displayed in bold. The terms of trade adjustment is relatively small, so that growth in GDI per person closely follows GDP per person. The demographic and labour market changes, though individually important in different periods, collectively have tended to offset each other within the same period, resulting in a relatively small net effect. Growth in GDP per person therefore closely follows growth in GDP per hour. Finally, the adjustment to get from economywide GDP per hour to market sector output per hour (by adjusting for changes in the relative size of outputs and relative magnitudes of hours worked) is again minor, except for the 1990s period. Apart from the 1990s, growth in economywide GDP per hour closely follows market sector labour productivity.

Figure 3
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Contributions to growth in real gross domestic income per person, various periods

Per cent per year
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Data source: Table 
3.2. 

Overall, therefore, growth in market sector labour productivity is a reasonably close approximation to growth in GDI per person and GDP per person, particularly over the long run (for example, 1964-65 to 1998-99). But it does not hold as closely in the sub-periods.

The results in table 
3.2 show that the main contributors to growth in GDI per person have been capital deepening and growth in multifactor productivity (MFP) (see also figure 
3.2). Capital deepening raises labour productivity because it means that each unit of labour (an hour of work) has more capital to work with and thereby produces more output. For example, a scientist or design engineer can achieve more in an hour of work when given access to a more powerful computer. Increasing the capital-to-labour ratio raises labour productivity. MFP growth raises labour productivity because it means that, especially through new technologies, labour and capital inputs can combine in ways that generate more output. When this happens, there is also an increase in the ratio of output produced to labour used.

The trends in capital deepening and MFP are displayed in figure 
3.3.

Of the two major factors, capital deepening has been the more important overall, accounting for two-thirds of the growth in average income since the mid-1960s.
 However, capital deepening was a constant growth factor across the periods. There was little variation in its average rate of growth and contribution to average GDI growth over the three periods.

Multifactor productivity growth accounted for about half the growth in average income over the entire period. But it is the major change factor that has varied in concert with both GDP per person and GDI per person. The correlation between growth in GDI per person and MFP growth is not perfect over the three periods. But the correlation with MFP growth is stronger than with the other factors. When MFP growth was lower in the 1970s and 1980s, so was growth in GDP and GDI per person. In the other two periods, growth in MFP, GDP per person and GDI per person were all higher (figure 
3.2).

Multifactor productivity growth was the main factor underlying the return to rapid growth in the 1990s (even despite the greater dichotomy in output and hours between the market sector and the whole economy). MFP growth accounted for roughly two-thirds of the growth in average income in the 1990s, slightly ahead of the contribution attributable to capital deepening (table 
3.2). 

The contributions to the acceleration in average incomes can be gauged by subtracting the 1990s growth rates from the growth rates in the earlier period. Thus, the acceleration in average income in the 1990s was 1.1 per cent a year (2.5 less 1.4). There was no difference in capital deepening between the periods, but MFP growth contributed 0.9 of a percentage point — over 90 per cent of the average income acceleration.

Figure 3
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Labour productivity, capital deepeninga and MFP in the market sector, 1964-65 to 1998-99

Indexes 1997-98 = 100
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a(Capital deepening is the growth in the capital-labour ratio multiplied by the capital share of income.

Data source: ABS (Australian System of National Accounts, Cat. no. 5204.0; unpublished data).

Sub-periods through the 1970s, 1980s and 1990s

Shorter periods over the 1970s, 1980s and 1990s are examined in table 
3.3 and figure 
3.4. The purpose of examining these periods is to more clearly distinguish the influence of different contributing factors at different times to growth in GDI per person, rather than to suggest that these periods represent trend or underlying growth rates in average income. 

Table 3
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Contributions to growth in real domestic income per person, various periods

	
	1973-74 to 1984-85
	1984-85 to
1989-90
	1989-90 to
1993-94d
	1993-94 to 1998-99

	
	%pa
	%
	%pa
	%
	%pa
	%pa
	%

	Sum of:
	
	
	
	
	
	
	

	Capital deepeninga
	1.7
	(121)
	0.5
	(22)
	1.7
	1.4
	(43)

	Multifactor productivity
	0.8
	(61)
	0.2
	(7)
	0.8
	1.7
	(50)

	equals:
	
	
	
	
	
	
	

	Market sector labour productivity 
  growth
	
2.3
	
(195)
	
0.7
	
(27)
	
2.5
	
3.1
	
(93)

	plus:
	
	
	
	
	
	
	

	Economywide/market sector output
	0.7
	(53)
	0.0
	(0)
	0.6
	0.0
	(0)

	Economywide/market sector hours 
  worked (negative of)
	
-0.9
	
(-62)
	
-0.1
	
(-5)
	
-0.9
	
-0.7
	
(-20)

	equals:
	
	
	
	
	
	
	

	Growth in GDP per hour
	2.2
	(184)
	0.6
	(22)
	2.2
	2.3
	(70)

	plus:
	
	
	
	
	
	
	

	Demographic profile
	0.4
	(27)
	0.2
	(9)
	-0.1
	-0.1
	(-2)

	Participation rate
	0.1
	(8)
	1.2
	(48)
	-0.2
	0.4
	(13)

	Unemploymentb
	-0.7
	(-53)
	0.5
	(21)
	-1.2
	0.7
	(22)

	Average hours
	-0.5
	(-33)
	-0.2
	(-7)
	0.1
	-0.3
	(-9)

	equals:
	
	
	
	
	
	
	

	Growth in GDP per person
	1.5
	(123)
	2.4
	(89)
	0.8
	3.2
	(95)

	plus:
	
	
	
	
	
	
	

	Terms of tradec
	-0.3
	(-21)
	0.1
	(6)
	-0.6
	0.1
	(3)

	Growth in GDI per person
	1.2
	(100)
	2.7
	(100)
	0.1
	3.3
	(100)


a Capital deepening is the growth in the capital-labour ratio multiplied by capital’s share of income.( b This is not the unemployment rate. It is actually (1 – the unemployment rate). Therefore a negative number implies an increase in unemployment. c The growth in the terms of trade is multiplied by the import share of domestic consumption. d Percentage contributions are not included for this period. Because growth in GDI per person is so low, percentage contributions do not give meaningful indications.

Source: PC estimates based on ABS data. 

Figure 3
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Contributions of major factors to average income growth, various periods

Per cent per year

	
[image: image6.wmf]-2

-1

0

1

2

3

4

1973-74 to 1984-85

1984-85 to 1989-90

1989-90 to 1993-94

1993-94 to 1998-99



	
[image: image7.wmf]-1.0

4.0

1964-65 to 1973-74

1973-74 to 1990-91

1990-91 to 1998-99

1964-65 to 1998-99

GDI per person

Multifactor productivity growth

Capital deepening

Demographic/labour market change

Other




Data source: Table 
3.3.

The shorter periods selected are:

· 1973-74 to 1984-85 (the slower output growth years);

· 1984-85 to 1989-90
 (a growth acceleration accompanied by expansion in employment);

· 1989-90 to 1993-94 (a period primarily of recession and recovery); and

· 1993-94 to 1998-99 (a period of record productivity growth).

Figure 
3.1 shows that while the underlying trend for the period 1973-74 to 1984-85 is similar to actual GDI per person, the underlying trend is not the same for the other three periods. For the periods 1984-85 to 1989-90 and 1993-94 to 1998-99, the actual rate of growth slightly overstates the trend rate of growth in GDI per head. For the period 1989-90 to 1993-94, the actual rate of growth understates the underlying rate of growth in average income.

Accordingly, the decomposition in table 
3.3 shows much greater short-term variation in growth in GDI per person and in contributions from the listed factors. The contributions of demographic and labour market factors are more prominent.

In the two periods of weak growth in GDI per person — 1973-74 to 1984-85 and 1989-90 to 1993-94 — growth in unemployment was a major detractor. Capital deepening was slightly above historical trends, but largely due to loss of employment of labour, rather than above average growth in capital. MFP growth was only moderate.

The two high-growth periods — 1984-85 to 1989-90 and 1993-94 to 1998-99 — had very different contributing factors.

In the latter part of the 1980s, the contribution of labour market factors was strong and positive. Strong employment expansion absorbed increases in labour market participation and some unemployment. As will be discussed further in the next chapter, this was a period when real wage moderation under the prices and incomes Accords assisted employment growth. Capital deepening and MFP growth were both very low through this period and made relatively small contributions.

The period after 1993-94 showed very high growth in GDI per person at 3.3 per cent a year.
 This high growth after 1993-94 came from an unusual combination of strong contributions from all major factors — labour market (increased participation and lower unemployment), capital deepening at its long-term rate, and MFP growth at a record rate. MFP growth was the major contributor.

3
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Assessment

There are two important qualifications. First, the framework provides an ‘accounting’ decomposition of contributions to growth in average income. It does not capture causal links between variables. For example, the framework does not attribute to multifactor productivity growth any influence that it has on the rate of investment and therefore the rate of capital deepening. Similarly, it does not take account of the influence that changes in employment have on the rate of capital deepening.

Second, the decomposition of average income has not allowed for one important factor — the proportion of income generated in Australia that goes to foreigners (and, equally, the income derived by Australians from abroad). Substantial shifts in overseas income flows would obviously affect the growth in average income available to Australians. This issue is examined in chapter 5.

With these qualifications in mind, the decomposition shows the importance of capital deepening and MFP growth to average income growth over the long term. Capital deepening has tended to be a constant contributor, whereas MFP growth has been more variable, along with average income. 

The long-term perspective tends to mask the importance of labour market factors in a number of shorter periods. Increases in employment and unemployment also have had a strong influence on average income growth at various times.

MFP growth has been particularly important in contributing to average income growth in the 1990s. MFP also accounted for about 90 per cent of the acceleration in average income growth in the 1990s, compared with its contribution in the 1970s and 1980s.

The period since 1993-94 shows very high growth in average income, with a combination of contributions from record productivity growth, capital deepening at its long-term rate and strong, positive labour market contributions, particularly through lower unemployment. 




	
	1964-65 to
1973-74
	1973-74 to
1990-91
	1990-91 to
1998-99
	
	1964-65 to 1998-99

	
	%pa
	%
	%pa
	%
	%pa
	%
	
	%pa
	%

	Sum of:
	
	
	
	
	
	
	
	
	

	Capital deepeninga
	1.4
	(47)
	1.4
	(93)
	1.4
	(57)
	
	1.4
	(66)

	Multifactor productivity
	1.4
	(46)
	0.6
	(37)
	1.5
	(63)
	
	1.0
	(47)

	equals:
	
	
	
	
	
	
	
	
	

	Market sector labour productivity
  growth
	
2.8
	
(94)
	
1.8
	
(129)
	
2.9
	
(120)
	
	
2.3
	
(114)

	plus:
	
	
	
	
	
	
	
	
	

	Economywide/market sector 
  adjustment
	
0.0
	

	
0.0
	
	
-0.5
	
	

	
-0.3
	

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDP per hour
	2.7
	(92)
	1.7
	(118)
	2.4
	(98)
	
	2.1
	(103)

	plus:
	
	
	
	
	
	
	
	
	

	Demographic/labour market factors
	0.1
	
	-0.0
	
	0.1
	
	
	-0.0
	

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDP per person
	2.8
	(96)
	1.6
	(111)
	2.6
	(105)
	
	2.1
	(104)

	plus:
	
	
	
	
	
	
	
	
	

	Terms of tradec
	0.2
	(5)
	-0.2
	(-13)
	-0.1
	(-5)
	
	-0.1
	(-4)

	equals:
	
	
	
	
	
	
	
	
	

	Growth in GDI per person
	2.9
	(100)
	1.4
	(100)
	2.5
	(100)
	
	2.1
	(100)


� The weaknesses of the Hodrick-Prescott filter in identifying underlying trends should also be acknowledged. These weaknesses are stronger at the end points of series.


� As noted, the economywide to market sector adjustment is more prominent in the 1990s. Both hours worked and output grew faster in the economy as a whole than in the market sector, but the hours worked relativity increased more than the output relativity. As shown in appendix B, virtually all activity outside of the market sector made some contribution to the divergence. But the rapid growth in Property and business services makes a particularly strong contribution. The ABS does not consider the output of this and other non-market industries to be sufficiently well measured to include these industries in productivity calculations.


� Capital deepening accounts for a larger part of the variation in GDI per person in this study than in IC (1997a). This is due to the introduction of a new ABS measure for capital input (capital services), which increases the rate of capital growth and therefore capital deepening over time.


� 1989-90 was used as an end point, rather than 1990-91, because 1989-90 was the end point of the employment expansion.


� The high rate of growth of 3.3 per cent a year also adds to confidence that using the recession year of 1990-91 as a breakpoint for the 1990s analysis does not exaggerate the impression of average income growth in the 1990s. Average annual growth from 1990-91 was 2.5 per cent.
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	Distribution of the economic gains of the 1990s
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