	
	


	
	



1
Introduction and summary
1.1
Background 

At face value, Australia’s productivity growth would seem to have completely disappeared. After a record-high rate in the 1990s, growth in multifactor productivity (MFP) slumped in two steps of equal size, first to a more typical rate, and then to zero in the mid- to late-2000s (figure 1.1). In fact, according to the official ‘headline’ series published by the ABS, productivity actually went backwards.

Figure 1.
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Australia’s multifactor productivity growth over productivity cyclesa
per cent per year
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a(In the 12-industry market sector.
Data source: ABS (2011a).
The high productivity growth of the 1990s brought home two key messages. First, productivity growth matters as a source of prosperity for Australians. Second, the policy environment is important for fostering productivity growth. Specifically, the 1990s productivity surge is now widely seen as a dividend from economic reforms introduced over the 1980s and 1990s (Parham 2004).

It is perhaps not surprising then that there has been widespread concern about the subsequent slump in productivity growth and its relationship to reform momentum. Garnaut (2005), for example, bemoaned the ‘reform complacency’ that had set in and the lack of genuine reforms since the introduction of the GST in 2000.

Without seeking a comprehensive explanation for the slump, the Productivity Commission (PC 2009; PC 2010) highlighted some extraneous (non-reform) factors that accounted for its depth — the effect of drought on agriculture (by reducing output growth), the effect of a dramatic increase in commodity prices on mining (by, for example, making it worthwhile to expend more extraction effort on lower quality deposits, which means using more inputs per tonne of output) and the effect of drought and shifts in demand and technology on the utilities sector (by limiting output growth while increasing input growth). 

Dolman (2009) looked for a comprehensive set of explanations in a comparison of the 1990s and the 2000s productivity performances. He noted some slowdown in the pace of productivity-enhancing reforms in the 2000s, but also judged that most of the gains from trimming workforces and improving utilisation of existing capacity had run their course. However, he gave greater weight to a new set of influences in the 2000s: the developments in mining and drought’s effect on agriculture that the Productivity Commission had identified; the possibility that opportunities for productivity growth had slowed worldwide in the 2000s; and the growth in profits that may have slowed productivity momentum by allowing less-efficient firms to remain in operation for longer and by perhaps reducing the imperatives on other firms to reduce costs. Finally, he noted that important factors underpinning productivity growth over the long term and specifically in the 1990s — investment in ICTs, education and skills, R&D activity and infrastructure spending — had not diminished in the 2000s. This further reinforces the notion that there was a new set of influences at work in reducing productivity growth in the 2000s.

Nevertheless, concern about the productivity slump and its sources remains. For example, Saul Eslake (Eslake and Walsh 2011; Eslake 2011) has contended that the productivity slowdown is widespread among industries and has attributed the slowdown in large part to a lack of momentum on productivity-enhancing reforms and the introduction of some productivity-reducing measures. 

Viewed from a few steps back, the debate about Australia’s productivity slump seems to have overlooked the significance of the depth to which the rate of productivity growth has fallen. Multifactor productivity (MFP) growth over the most recent productivity cycle was at an unprecedented low. More than that, it was zero (or even negative!).  

A zero (or negative) rate of MFP growth is significant for two reasons.
First, the extent of the productivity slump could not be a simple case of the positive influences of the 1990s petering out, or even being wound back, in the 2000s. A return to ‘normal’ productivity growth (perhaps somewhere around the long-term average) might be expected in that case. At worst, it might return to some ‘pre-reform’ rate but, unless opportunities for productivity growth have disappeared, even this would be an unlikely scenario. The factors (such as more efficient capital markets and fewer impediments to competition) that promote ongoing efficiency improvement in the economy are much stronger now than they were two or three decades ago. For productivity growth to descend to a record-low rate some other new developments must have come into play.

Second, to descend to a zero or negative rate of MFP growth over a complete productivity cycle suggests that something very unusual was happening on a large scale. A zero or negative rate of MFP growth looks suspicious because, at face value, it implies that there has been no advance in technical knowledge and innovation, and no improvement in the economy’s operational efficiency. This would not make a lot of sense.

When there is a suspiciously-low (or negative) rate of MFP growth, productivity analysts call on four ‘usual suspects’ — policy aside — to explain it:

· volatility and cyclical effects
· productivity can decline when there is a temporary downturn in the production of outputs or if there is a build-up of capital due to ‘lumpy’ investment cycles;
· compositional shifts
· to the extent that productivity levels differ across industries (and firms), shifts in the relative size of industries (and firms) toward those with relatively low measured productivity would reduce aggregate productivity;
· adjustment pressures
· some change in the economic environment induces responses among producers that require a period of investment in new capital (physical, intangible and human) and this leads to greater use of inputs in the adjustment period, without a matching output response; 
· measurement error
· some ‘true’ growth in output (such as through quality improvements) can remain unrecorded.
The key point is that, to the extent that such explanations are at work, a drop in measured productivity growth does not represent a prosperity-sapping misallocation of resources or loss of knowledge or efficiency. 
Because Australia’s productivity growth has slumped so low, it is very probable — if not certain — that the ‘usual suspects’ have been at work. This does not mean that they explain the entire slump. But, to the extent that they do provide some explanation, the slump would represent less of a crisis than it first appears.
1.
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What the paper does and says

The paper does three main things. 

It first seeks a general or ‘macro’ explanation for the productivity slump in proximate terms — that is, in terms of the relative growth in inputs and outputs.

Second, it explores the contributions of individual industries to the aggregate trends. It sets out a new methodology that measures industry contributions comprehensively and accurately (aside from any quirks in the data).

Third, it seeks deeper explanations for industry input, output and productivity trends. The ultimate objective is to determine the extent to which Australia’s productivity growth slump reflects factors of little consequence for efficiency or the prosperity of Australians relative to genuine ‘loss of efficiency’. 
Before going any further, some nomenclature and data conventions should be clarified. In the paper, the term ‘productivity’ always refers to multifactor productivity (MFP), unless explicitly stated as otherwise. (MFP is a measure of how well both labour and capital are combined to generate output.) Output refers to value added and inputs refer to capital services and labour (hours worked). As noted, for data continuity and reliability reasons, MFP estimates are drawn from the ABS series for the 12-industry market sector, rather than the 16-industry market sector now used as the ‘headline’ national accounts measure. ‘The 2000s’ refers to the first decade of the 21st century. The data series used include the major revisions to the national accounts published by the ABS in December 2011 (ABS 2011a).

The big picture 

The next chapter explores the proximate reasons for the productivity decline. This reveals the dominant new development of the 2000s — the acceleration in input growth to a record high. This mostly involved capital growth, although there was also healthy growth in labour. 

At the same time, output growth remained largely unchanged. And so, in proximate terms, the decline in MFP growth was associated with ‘unrequited input growth’ — strong acceleration in input demand that was not matched (or stimulated) by an acceleration in output growth. 

This is the key to understanding Australia’s much poorer productivity growth. Explanations must tell us why Australian businesses used a lot more inputs, without getting more growth in output.

This requirement again rules out ‘reform fatigue’ as a dominant explanation for the productivity slump. Why would businesses respond to reform fatigue by investing and employing more, but not expect an output dividend? 

The notion of unrequited input acceleration does raise the question of how such a phenomenon could be sustained. Typically, output growth provides the additional income needed to fund additional growth in inputs. Consequently, unrequited input growth does not make financial sense, unless there is another source of income growth.

Chapter 2 also shows that profitability not only held up, but actually increased in the 2000s. The extra input accumulation was fuelled at least in part by increased profits and profit expectations. Clearly, productivity was not the source of growth in output and income that it was in the 1990s. Rather, the broad productivity trends of the 2000s seem to have been more the outcome of strong input growth driven by marked changes in prices and profits.

Industry contributions

Chapter 3 looks into the industry sources of the rapid acceleration in input use and assesses the extent to which mismatches in input accumulation and output growth at the industry level translated into contributions to slower aggregate MFP growth. 
This is where the new methodology to provide a precise and comprehensive set of estimates of industry contributions to aggregate MFP growth comes into use. The methodology also enables industry MFP contributions to be decomposed further into output, total input, capital and labour effects. The methodology, set out in appendix A, circumvents an ‘aggregation problem’ usually found in attempting to relate industry MFP estimates to aggregate MFP estimates. 

Most of the industries that were faster accumulators of inputs in the latest cycle (compared with the previous cycle) contributed to the second phase of the MFP growth slump (over the two most recent cycles). Table 1.1 provides a summary.

Table 1.
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Industry contributions to input accumulation and MFP (between the 1998-99 to 2003-04 and 2003-04 to 2007-08 cycles)a
	
	Input accumulation contributions
	
	MFP growth contribution

	
	pp
	%
	
	pp
	%

	Mining
	0.69
	39
	
	-0.42
	37

	Manufacturing
	0.30
	17
	
	-0.52
	46

	Construction
	0.23
	13
	
	0.04
	-3

	Transport
	0.18
	10
	
	-0.08
	7

	Agriculture
	0.17
	9
	
	-0.25
	22

	Sub-total
	1.6
	88
	
	-1.2
	110

	Retail
	0.09
	5
	
	-0.13
	12

	Wholesale
	0.08
	4
	
	-0.10
	9

	EGWWS
	0.07
	4
	
	-0.09
	8

	Arts & rec
	0.07
	4
	
	-0.06
	6

	Sub-total
	0.3
	18
	
	-0.4
	35

	Financial & insurance
	-0.01
	-1
	
	0.44
	-39

	Telecommunications
	-0.04
	-2
	
	0.05
	-5

	Accom & food
	-0.05
	-3
	
	0.00
	0

	Sub-total
	-0.1
	-5
	
	0.5
	-45

	Market sector
	1.8
	100
	
	-1.1
	100


a(The contributions of the industries experiencing an MFP decline sums to greater than 100 per cent of the slump. Industries that experienced stronger MFP growth made a negative contribution to the slump, which brings the all-industries total back to 100 per cent. 
Source: See chapter 3
Unsurprisingly, Mining made by far the biggest contribution (40 per cent) to the additional input accumulation in the last cycle, mostly through additional investment in capital but also through additional use of labour. Mining contributed 0.4 of a percentage point to (or nearly 40 per cent of) the 1.1 percentage point slump 


in productivity growth over the two most recent cycles.
 The scale of the investment boom was so large that additional capital in Mining, considered in isolation, accounted for a 0.6 of a percentage point decline in market sector MFP growth.

Manufacturing was next, accounting for 17 per cent of the additional growth in input use. However, the industry made the largest contribution of 0.5 of a percentage point to (or around 45 per cent of) the MFP growth slump. That contribution was so large because it was not just a matter of additional output growth falling short of additional input growth in this industry. Output growth fell in absolute terms over the two most recent productivity cycles. 
Construction was the third largest contributor (13 per cent) to additional input growth. However, additional output growth in this sector was sufficient to offset the effect of its additional input use on market sector MFP growth. It made a slightly larger contribution to market sector MFP growth in the most-recent cycle.

Transport, postal & warehousing provided 10 per cent of the additional input growth. It made a 0.1 percentage point smaller contribution to aggregate productivity growth in the most recent cycle, compared with the previous cycle.

Agriculture contributed 9 per cent of the additional input growth. With a decline in output contribution as well, it reduced its MFP contribution by 0.3 of a percentage point. 

There were smaller contributions to additional input growth from Retail trade, Wholesale trade, Electricity, gas, water & waste services (EGWWS) and Arts & recreational services. Each of these industries took 0.1 of a percentage point off their contributions to aggregate MFP growth.

Deeper reasons
Chapter 4 explores the deeper reasons for industries to have upped their input accumulation, without a commensurate increase in output growth, and therefore for them to have contributed to lower aggregate MFP growth. There are some important gaps in the explanations, as this paper relies on other studies rather than initiating new ones. Lack of material on Manufacturing’s contribution to the productivity growth slump is the largest gap.

A review of the reasons through the lens of the four ‘usual suspects’ then follows. In most cases, this merely requires mapping the industry explanations to the usual-suspect categories. 
One further technical innovation in the paper lies in the realm of ‘shift-share’ analysis to investigate the aggregate productivity effects of compositional shifts — that is, the reallocation of production inputs between industries. Shift-share analysis essentially decomposes aggregate productivity growth into components of within-industry productivity growth (with a fixed industry mix) and between-industry shifts of production (with fixed levels of industry productivity). The analysis is typically applied to labour productivity measures, where the level of productivity is uniquely determined from data on output and hours worked. MFP is not used because the level of MFP cannot be uniquely determined. Because MFP can only be measured in index form, the level of MFP in any year (and the computation of reallocation effects) depends on the base year selected. The method used in this paper, set out in appendix B, circumvents this problem.

The MFP compositional effects are mostly found to be small, in contrast to the findings from labour productivity calculations, where there are large differences across industries in productivity levels due to differences in capital intensity. The one example provided here is hardly definitive, but it raises a question of whether the use of labour productivity as the basis for analysis instead of MFP provides an overstated or even misleading indication of the productivity effects of resource reallocation. 

Industry explanations
Mining and Manufacturing were among the largest contributors to the more rapid input accumulation and to the MFP growth slump.
Mining has ramped up its use of inputs in response to the much higher prices being paid for its outputs. There has not been the same growth in output for two reasons. First, there is a short to medium term effect in which capital inputs grow in a mine development phase ahead of mine completion and commencement of saleable production. Second, there may never be additional output growth to match the additional input growth as the additional mining capacity is generally being installed to extract commodities from deposits that are harder to work (less pure, further away, deeper and so on). While there are diminishing returns in terms of the volume of output produced, investment in additional capacity is made worthwhile by the increased value of production. 
Unfortunately, not enough is known at this point to explain why Manufacturing upped its growth in inputs while output growth fell. It may have been the result of structural pressures within the industry — some segments increasing capacity in response to ripples from the mining boom, with other segments reducing output for other reasons or as an indirect result of the mining boom due to a higher exchange rate. 
While Agriculture made a smaller contribution to faster input accumulation, it still made a sizeable contribution to the MFP growth slump. A fall in output due to drought is thought to be a major factor. The persistence of drought may have also contributed to the faster growth in inputs.

Input growth accelerated in EGWWS, without an acceleration in output growth, for a variety of reasons. These include new peak customer demands, ensuring security of supply, and meeting lower emission requirements and output standards. All of these required new capital investments, but did not translate into additional output growth.
Further work needs to be undertaken to identify the reasons for unrequited input accumulation in other industries.

Crisis, adjustment, or both?

The paper does not marshal all the evidence needed for a definitive statement on the overall significance of the ‘usual suspects’. Nevertheless, a rough reckoning suggests that the usual suspects may have accounted for somewhere between a half and three-quarters of the drop in Australia’s productivity growth over the two most-recent productivity cycles. 

A large part of the productivity growth slump stemmed from adjustment pressures. These pressures have had negative effects on productivity growth that reflect ‘an economy in transition’ to a new level of productivity (see chapter 4). The transition has been stimulated by a new set of relative prices, most notably the shift in the terms of trade. 

The negative effects of adjustment pressures on productivity growth will attenuate. ‘Normal’ rates of productivity growth can be expected to return, once the transitions to new productivity levels have run their course. In the case of mining, for example, once a desired capacity and production rate is reached (consistent with prevailing price and profit expectations), productivity growth will revert to being determined largely by the interplay of depletion of resource deposits, new discoveries and technological advances.

For the most part, these transitional effects are not of concern in terms of loss of efficiency or growth in prosperity. In the case of mining, there is a loss of productivity based on the volume of production, but increased prosperity based on the value of production. The only proviso is that there is no over-allocation of resources to mining or misallocation within it. Regulatory burdens aside, market forces and corporate governance arrangements provide generally strong disciplines for efficient investment decisions in this industry. However, investment in EGWWS is not subject solely to private decisions, but is influenced by government policy, regulation and provision. For these reasons, there cannot be the same in-principle confidence about the efficiency of the additional input accumulation in this industry. 

Furthermore, to the extent that the favourable shift in the terms of trade has brought about a productivity decline (especially via mining), that decline does not bring the usual concern in terms of its effect on the prosperity of Australians. That is because the favourable shift in the terms of trade yields ‘compensating’ direct improvements in prosperity by enhancing the purchasing power of Australian incomes. 

All things considered, it seems safe to say that Australia’s productivity growth slump, at least to 2007-08, has had more to do with adjustment (factors that do not affect growth in prosperity) than it does ‘crisis’ (factors that do affect growth in prosperity). 
This does not mean that other factors, such as failure to maintain or advance reforms, did not contribute to the decline in productivity growth. It is just that such factors cannot explain a decline in MFP growth of the order of 1.2 percentage points between the last two complete productivity cycles.

�	Figure 1.1 uses ABS data for the 12-industry market sector. In the ABS official ‘headline’ series, which is for the 16-industry market sector, MFP growth was -0.5 per cent a year over 2003-04 to 2007-08. The 12-industry series is used in this paper because of the longer time series available and because of some concerns, shared by the ABS, about the quality of estimates for the additional industries in the 16-industry series (ABS 2011b).


�	The growth decompositions are not precise with respect to output growth in earlier years (for practical reasons that are not clear). As a result, there is a discrepancy in the total MFP deceleration (1.1 percentage points) in table 1.1, compared with published estimates of 1.2 percentage points. 


�	Additional use of labour accounted for a further 0.1 of a percentage point, while additional output growth made a positive contribution of 0.3 of a percentage. That left Mining with the net -0.4 of a percentage point contribution mentioned in the text.
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