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The big picture 
This chapter examines the trends in input and output growth that have accompanied the MFP growth slump. It finds that a strong acceleration in the use of labour and capital inputs was the major new development in the 2000s. The fact that input use accelerated so strongly, while output growth remained static or weakened, is the proximate explanation for the productivity slump. But the conjunction of rising input demand and weaker output growth is, on the face of it, a puzzle. Explaining this puzzle is the key to understanding why MFP growth fell. 
2.1
Proximate explanations 
A first step in seeking explanations for the productivity growth slump is to examine ‘proximate’ explanations for the MFP growth trends. Proximate explanations are the movements in input and output growth that account for movements in MFP growth. The contrast with the 1990s decade helps to highlight what was different about the 2000s.
Output is defined as value added and the two inputs considered are capital and labour.

The 1990s: meeting stronger output growth with average input growth

In terms of proximate explanations, MFP growth was so strong in the 1990s because more rapid output growth was achieved with around normal input growth (figure 2.1). More precisely, a very rapid rate of output growth (5.0 per cent a year over the productivity cycle from 1993-94 to 1998-99), well above the long-term average of 3.1 per cent a year, was met with a rate of input growth (2.4 per cent a year) only slightly above the long-term average of 2.2 per cent a year. 
Put succinctly, the record-high productivity growth was about meeting stronger output growth with typical input growth. It was not a matter of cutting back on inputs to meet typical output growth.

The productivity surge has been widely attributed in large part to the policy reforms of the 1980s and 1990s. As well as providing direct productivity gains, such as better utilisation of labour and capital, these reforms enabled firms to access productivity gains based on innovations around the use of information and communications technologies (ICTs).
 The above proximate explanation for the productivity acceleration in the 1990s is consistent with this deeper, causal explanation.

The 2000s puzzle: unrequited acceleration in input use

The trends in the 2000s were distinctly different. 

An acceleration in input use was a major new development. While there was little change in input growth rates in the first phase of the productivity growth slump, input growth rose to a record-high rate of 4.1 per cent a year in the most-recent cycle (figure 2.1). Greater use of capital formed the bulk of that input growth (figure 2.2). Capital services grew at an average annual rate of 6.2 per cent.
 Since the productivity estimation methodology assumes capital services to be proportional to the productive capital stock, this rate of growth also applies to the capital stock. Consequently, the productive capital stock in the market sector grew by 27 per cent over just four years. Use of labour grew by 4.1 per cent a year or a total of 17 per cent over the cycle.

While input growth accelerated, output growth was largely unresponsive (figure 2.1). 
The slump in productivity growth over the two most recent cycles was therefore associated with a conjunction of stronger input growth and static output growth.
Input growth accounted for all output growth in the latest cycle, consistent with zero MFP growth (figure 2.1). (That trend has continued to an even greater extent since the latest complete cycle. Input growth has more than accounted for all output growth since 2007‑08 and MFP growth has turned negative.)
The combination of stronger input demand without stronger output growth over a sustained period is odd, just as a zero rate of MFP growth was described as odd in the previous chapter. Ordinarily, input growth is viewed as a derived demand, stemming from output growth. Or, to put it another way, because growth in output (value added) means the same growth in income, the deficiency between additional output and input growth in the 2000s seems, at face value, to imply that producers have stepped up investment in capital and employed more labour — at very high rates — but have not required a similar growth in income.

Figure 2.

 SEQ Figure \* ARABIC 1
Output growth, decomposed into input growth and MFP growth, over productivity cyclesa
per cent a year
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a(12-industry market sector.
Data source: ABS (2011a).
Figure 2.

 SEQ Figure \* ARABIC 2
Input growth, decomposed into labour and capital contributions, over productivity cyclesa 
per cent a year
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a(12-industry market sector.

Data source: ABS (2011a).
The proximate explanation for the 2000s productivity performance could therefore be characterised as an ‘unrequited acceleration in input use’. The rapid acceleration in inputs is unrequited in the sense that it was not met with the same step up in growth in output (and the income growth it would bring).

A different form of presentation

The input, output and MFP data are presented in an alternative time-series form in order to give clearer indications of the trends. The annual growth rates are derived from ‘smoothed’ data series, so that trends can be distinguished without interference from the year-to-year volatility in the original series.
 
Figure 2.3, which shows growth in MFP, output and inputs, is the analogue of figure 2.1, and figure 2.4, which shows capital and labour contributions to total input growth, is the analogue of figure 2.2.

The same story can be told from the two forms of presentation. Like the productivity cycle estimates, the smoothed data show that MFP growth went to a record high in the mid-1990s when output growth accelerated but input growth stayed around its long-term average (figure 2.3). There was an acceleration in input use in the 2000s to well above the long-term average, while output growth fell back toward its long-term average. With this, MFP growth declined and eventually fell to zero, once input growth caught up to output growth. Capital was the main source of acceleration in input use (figure 2.4).

The smoothed data confirm the strength of the input acceleration in the 2000s devoid of short-term or cyclical elements. The smoothed data also further illustrate just how much the input acceleration was due to increased use of capital. Based on the smoothed capital series, the market sector’s productive capital stock increased by 63 per cent over the 2000s.
Figure 2.

 SEQ Figure \* ARABIC 3
Annual growth in smoothed market-sectora output, inputs and MFPb
per cent
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a(12-industry market sector. b The original series have been smoothed with a Hodrick-Prescott filter (λ=100).
Data source: ABS (2011a)
Figure 2.

 SEQ Figure \* ARABIC 4
Annual contributions of smoothed capital services and hours worked to total input growtha,b
per cent
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a 12-industry market sector. b The original series have been smoothed with a Hodrick-Prescott filter (λ=100).
Data source: ABS (2011a)
2.2
Fuelling the input accumulation

Unless businesses were consistently making a series of very poor decisions, which is very unlikely, there must have been another source of income apart from output growth to fuel the very strong additional input growth. 
Increased profitability
The evidence is that profitability increased in the 2000s, despite the slowing in output growth. That is, there were important sources of income growth apart from output growth.
Figure 2.5 provides some broad evidence from industries in the market sector. It shows the ratio of corporate profits (before tax) to the net capital stock for 11 industries (Agriculture excluded) and a longer time-series for 7 industries (see footnote to figure 2.5). While the profitability measure has some shortcomings (proprietors are excluded and the capital stock concept is different from the productive capital stock used in the ABS productivity accounts), it nevertheless provides a clear indication that profitability increased substantially in the early 2000s and was maintained at a rate well beyond what would have been provided by output growth alone. As noted, output growth declined over the 2000s.
To anticipate the discussion in the next chapter, changes in relative prices (particularly in mining commodity prices) were a major source of increased profitability. 

2.

 SEQ Heading2 3
Summary 

Faster input growth was the dominant new development of the 2000s. While there was also more use of labour, the faster input growth was predominantly a story of very rapid capital accumulation.  

The slowdown in MFP growth and its fall to zero can be explained in proximate terms as an unrequited acceleration in input growth — that is, input growth unmet by the same output growth. 

That input growth accelerated so rapidly, over such a long period and to such a high rate while output growth remained static is, at face value, a puzzle. But explaining the puzzle would also explain why productivity growth slumped to such an extent.

A source of income, apart from growth in productivity and output, was needed to fuel the uptake in inputs. The strong increase in profitability in the 2000s provides evidence that there was an alternative source. Chapter 4 provides further detail.
Figure 2.

 SEQ Figure \* ARABIC 5
Ratio of corporate profits to net capital stock in the market sectora
per cent
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a The 7 industries are Mining, Manufacturing, EGWWS, Construction, Wholesale, Retail and Accommodation. The 11 industries also include Transport, Telecommunications, Financial and Arts & recreation.
Source: Author’s calculations based on data from ABS (Cat. no. 5204.0).
�	See, for example, Tressel (2008).


�	ABS (2011a) The long-term average growth in capital services is 4.3 per cent a year.


�	While the smoothed estimates provide clearer indications of turning points, it is not intended that the estimates be relied on as an alternative to the traditional productivity-cycle method of determining underlying rates of growth, as adopted by the ABS in the official productivity estimates. A Hodrick-Prescott filter was used to smooth the original series.  See Barnes (2011) for a discussion of alternative filters.


�	The labour and capital contributions in figure 2.4 are smoothed annual contributions. The implicit income share weights do not necessarily sum to one, as they should. The size of the errors would be small and of no consequence for the purpose here. 





	12
	AUSTRALIA’S PRODUCTIVITY GROWTH SLUMP
	


	
	The big picture
	11



_1395572556.xls
Chart1

		1973-74 to 1981-82		1973-74 to 1981-82

		1981-82 to 1984-85		1981-82 to 1984-85

		1984-85 to 1988-89		1984-85 to 1988-89

		1988-89 to 1993-94		1988-89 to 1993-94

		1993-94 to 1998-99		1993-94 to 1998-99

		1998-99 to 2003-04		1998-99 to 2003-04

		2003-04 to 2007-08		2003-04 to 2007-08



output growth

input growth

MFP growth

0.5

1.61

0.7

1.02

0.6

3.59

0.9

0.96

2.5

2.42

1.2

2.29

0

4.13



Sheet1

				1973-74 to 1981-82		1981-82 to 1984-85		1984-85 to 1988-89		1988-89 to 1993-94		1993-94 to 1998-99		1998-99 to 2003-04		2003-04 to 2007-08		1973-74 to 2007-08

		MFP		0.5		0.7		0.6		0.9		2.5		1.2		0.0		0.8

		Total inputs		1.6		1.0		3.6		1.0		2.4		2.3		4.1





Sheet1

		





Sheet2

		



output growth

input growth

MFP growth



Sheet3

		





		






_1395572553.xls
Chart1

		1973-74 to 1981-82		1973-74 to 1981-82

		1981-82 to 1984-85		1981-82 to 1984-85

		1984-85 to 1988-89		1984-85 to 1988-89

		1988-89 to 1993-94		1988-89 to 1993-94

		1993-94 to 1998-99		1993-94 to 1998-99

		1998-99 to 2003-04		1998-99 to 2003-04

		2003-04 to 2007-08		2003-04 to 2007-08



input growth

capital

labour

1.65

0

1.32

-0.33

1.94

1.72

1.22

-0.28

1.81

0.68

1.78

0.57

2.74

1.39



Sheet1

				1973-74 to 1981-82		1981-82 to 1984-85		1984-85 to 1988-89		1988-89 to 1993-94		1993-94 to 1998-99		1998-99 to 2003-04		2003-04 to 2007-08		1973-74 to 2007-08

		MFP		0.5		0.7		0.6		0.9		2.5		1.2		0.0		0.8

		Total inputs		1.6		1.0		3.6		1.0		2.4		2.3		4.1		2.2

		GVA		2.2		1.7		4.3		1.9		5.0		3.5		4.1		3.1

		capital		1.7		1.3		1.9		1.2		1.8		1.8		2.7		1.8

		labour		0.0		-0.3		1.7		-0.3		0.7		0.6		1.4		0.5





Sheet1

		





Sheet2

		



output growth

input growth

MFP growth



Sheet3

		



input growth

capital

labour



		





		






