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MFP by subdivision
3.1
Subdivision MFP
This chapter presents estimates of MFP for three subdivisions within utilities:
1. Electricity supply (ES)
2. Gas supply (GS)
3. Water supply, sewerage and drainage services (WSSD).

The subdivision MFP estimates have been derived to approximate as closely as possible the methodology and data sources used by the ABS when producing division-level estimates. However, they are nevertheless authors’ estimates, and are not official productivity statistics. This approach was taken as this study seeks to examine reasons for the ongoing decline in MFP at the division level, as reflected in the published ABS estimates.

Industry classification changes

As noted in chapter 2, recent changes to the industry classification scheme used by the ABS to divide the economy into its component parts mean that the utilities division now includes a fourth subdivision — Waste collection, treatment and disposal services — and on the surface this is a potentially significant change. The waste subdivision is smaller than the electricity and water subdivisions, but larger than the gas subdivision, at least on the basis of key metrics — see table 3.1. 
Unfortunately the time-series information required to develop MFP estimates for the new subdivision —  Waste collection, treatment and disposal services — is not available. It is also the case that the addition of the new subdivision did not fundamentally change the MFP story for the utilities division. That is, comparing MFP trends in both EGW and EGWW shows no major differences over time. In particular, measured productivity growth in utilities is negative for the last decade or so, and this is having a significant adverse effect on productivity in the market sector overall. 

Table 3.1
Subdivision shares of utilities division output and employment under old and new ANZSIC classificationsa
Per cent
	ANZSIC93
	
	
	
	ANZSIC06
	
	

	

Subdivisions
	Industry value added share
2005-06
	Employment share
2005-06
	
	

Subdivisions
	Industry value added share
2008-09
	Employment share
2008-09

	Electricity supply
	70
	63
	
	Electricity supply
	64
	47

	Gas supply
	6
	3
	
	Gas supply
	3
	2

	Water supply, sewerage & drainage services
	24
	34
	
	Water supply, sewerage & drainage services
	23
	25

	
	
	
	
	Waste collection, treatment & disposal services
	10
	26

	Total Electricity, gas & water (EGW)
	100
	100
	
	Total Electricity, gas, water & waste (EGWW)
	100
	100


a Output (industry value added) is measured in current price terms, while employment is measured in terms of numbers.

Sources: ABS (Australian Industry, 2008-09, tables 81550DO002_200809. Cat. no. 8155.0); ABS (Electricity, Gas, Water and Sewerage Operations, Australia, 2005-06, tables 82260DO001. Cat. no. 8226.0).
In this case it seems reasonable to conclude that if the MFP story within the three original subdivisions can be explained satisfactorily, this will go a long way to explaining developments in the utilities division overall — whatever definition of utilities is used. Also, the data collected and reported by the ABS using the older ANZSIC classification system allows the production of longer time-series estimates of MFP for each the three original subdivisions. This allows for a more detailed assessment of the key issues at work. 
Developing MFP estimates at the subdivision level is challenging, however, irrespective of the choice of industry classification. In particular, there are the usual difficulties associated with obtaining accurate and consistent time-series data on individual inputs and outputs, and the other variables required to estimate MFP. While every effort has been made to derive the best possible estimates, compromises have been made due to gaps in data and/or inconsistencies in collection methodologies and variable definitions.
 In light of this, the estimates should be seen as representing a first step in developing a consistent set of subdivision productivity estimates for the utilities division, and further refinement of the estimates is desirable should additional data become available. Particular problems with the quality of the MFP estimates for Gas supply are discussed in chapter 6.
3.2
Relative importance of the different subdivisions

ABS industry survey data show that the most important subdivision within utilities is Electricity supply. Under the previous ANZSIC93 classification system, Electricity supply accounted for around 70 per cent of division output (value added), and 63 per cent of employment (table 3.1). Water supply accounted for 24 per cent of output, and Gas supply was 6 per cent of output. In general therefore, explaining productivity developments in two subdivisions — Electricity supply and Water supply — will go a long way to explaining MFP developments in the utilities division as a whole. 
One reason for the comparatively small size of GS is that the scope of activities within the ANZSIC classification scheme is more limited for GS compared with ES and WSSD.
 Specifically, under the ANZSIC classification system, ES covers a broad range of activities including electricity generation, transmission, distribution, and retailing. Similarly, WSSD covers urban and irrigation water supply (which encompasses the operation of dams, desalination and recycling plants, drinking water treatment facilities, and water distribution networks), as well as the collection, treatment and disposal of sewerage and wastewater (table 3.2). In contrast, GS includes only gas distribution and gas retailing activities — it does not include gas production (which is in the Mining division) or gas transmission (which is in the Transport division). Hence, GS represents a comparatively small share of both the total gas industry and overall utilities division output.
Table 3.2
ANZSIC93: Division, subdivision, group codes and titles

	D: Electricity, gas, & water 

	
	26
	Electricity supply
	

	
	
	261
	Electricity generation

	
	
	262
	Electricity transmission

	
	
	263
	Electricity distribution

	
	
	264
	On selling electricity & electricity market operation

	
	27
	Gas supply
	

	
	
	270
	Gas supply
	

	
	
	
	2700
	Gas supply

	
	28
	Water supply, sewerage & drainage services

	
	
	281
	Water supply, sewerage & drainage services

	
	
	
	2811
	Water supply

	
	
	
	2812
	Sewerage & drainage services


Source: ABS (Australian and New Zealand Standard Industrial Classification 2006 ANZSIC. Cat. no. 1292.0).
In essence, GS in the national accounts is effectively a margin business (like wholesale or retail trade), as opposed to both ES and WSSD which embody production characteristics like manufacturing, transport characteristics like those associated with road and rail transport (to transmit and distribute electricity across space, or to deliver water to homes and businesses), as well as the margin characteristics of wholesale or retail trade businesses.

3.3
Other productivity studies
To the best of our knowledge this paper represents the first attempt to produce an integrated set of time-series MFP estimates for the subdivisions of the ABS utilities division. More work has been done in the past on productivity in different sub-groups within the main subdivisions, particularly within electricity supply. An early example was Industries Assistance Commission (IAC) (1989) which contained time 
series estimates of total factor productivity (TFP) in electricity supply for selected states, covering the period from 1955 to 1988.
 
Swan Consultants (1991) produced TFP estimates for Australian electricity supply covering the period from 1975-76 to 1989-90, and these were extended by the BIE/PC to 1993-94 (BIE/PC 1996). More recently, Abbott (2006) produced TFP estimates for Australian electricity supply covering the period from 1968-69 to 1998-99.
Time series analyses of productivity trends in Australian water supply and Australia  gas supply are comparatively rare. In the case of urban water supply, Coelli and Walding (2005) attempted to fill the gap by producing aggregate productivity estimates for the period from 1995 to 2003.
In late 2011, the Independent Pricing and Regulatory Tribunal (IPART) released a report that reviewed the productivity performance of state owned corporations in New South Wales (IPART 2010). This included the major electricity and water utilities in that state. The report estimated productivity growth rates for individual utilities, and provided detailed explanations of driving forces behind observed changes over time. The period covered is generally the first decade of the 2000s.  
More will be said about these and other studies in chapters 4 to 6.
3.4
Subdivision MFP results
The MFP results show major differences between the subdivisions in terms of long term MFP growth rates, and in patterns of productivity growth over time (figure 3.1). In particular, MFP growth in Gas supply was estimated to have been very high, on average, over the longer term, although this result was primarily due to exceptionally rapid growth very early in the period. MFP growth in Water supply has been poor, on average, over the longer term, and has been strongly negative over the past ten years or so. 
Figure 3.1
Subdivision MFP results, 1974-75 to 2009-10
Index 2006-07 = 100
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Data source: Authors’ estimates. Detailed information regarding the construction of subdivision MFP estimates is contained in chapters 4, 5 & 6 and appendix A of this report.
The average annual rate of MFP growth in Electricity supply has been positive over the longer term (averaging 1.2 per cent per annum compared with the market sector average of 0.7 per cent). However, the decline in MFP in Electricity supply from the late 1990s to 2009-10 was a major constraint on long term productivity growth.

Consistency with ABS estimates of division-level MFP
The consistency of the subdivision MFP estimates with the ABS division result was checked by comparing an aggregate utilities MFP index derived from the three subdivision MFP series with the ABS estimate of utilities MFP. The closer the two series, the more likely it is that the subdivision MFP results are measured in accordance with the ABS methodology, and hence suitable for use in evaluating and commenting on MFP changes at the division level.
In general, the results indicate that the subdivision MFP estimates are consistent with the ABS estimates of utilities MFP, at least in an aggregate sense (figure 3.2). 
Figure 3.2
Utilities MFP: ABS estimates and aggregation of subdivision results,a 1974-75 to 2009-10
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a(The series labelled ABS estimates of MFP in EGW is the EGW (ANZSIC93) MFP series shown in figure 2.3. 
Data sources: ABS (Experimental Estimates of Industry Multifactor Productivity, Australia: Detailed Productivity Estimates, 2007-08, Cat. no. 5260.0.55.002); authors’ estimates; Commission estimates.
This result is, however, partly predetermined, in the sense that some of the assumptions and data choices made in modelling subdivision MFP effectively line-up the subdivision results to the ABS’s division-level MFP estimates.
 These choices were made partly because of data limitations, and partly in order to ensure maximum consistency with the division level results. The compromise is that the subdivision results may be of lesser quality individually, even though they are consistent with the ABS division-level results in an aggregate sense. 
Subdivision contributions to utilities MFP changes
Examination of the average rates of MFP growth recorded for each subdivision during the three phases identified for utilities as a whole in chapter 2 shows that the moderate MFP growth phase (that is, from 1974-75 to 1985-86) was the result of extremely high MFP growth in GS, average MFP growth in ES, and negative MFP growth in WSSD. All three subdivisions recorded strong positive growth during the rapid MFP growth phase, and all three recorded negative MFP growth during the negative MFP growth phase (table 3.3). 
Table 3.3
Annual average growth rates in utilities MFP, by subdivision and time perioda 
Per cent

	
	Moderate
MFP growth phase
(1974-75 to 1985-86)
	Rapid
MFP growth phase
(1985-86 to 1997-98)
	Negative
MFP growth phase
(1997-98 to 2009-10)
	
Full
period
(1974-75 to 2009-10)

	Electricity supply
	2.0
	4.9
	-2.7
	1.3

	Gas supply
	17.5
	2.0
	-1.5
	5.4

	Water supply, sewerage & drainage
	-0.7
	3.0
	-4.3
	-0.7


a Time periods represent the growth phases identified for the utilities division as a whole in chapter 2 (based on MFP in EGW as illustrated in figure 2.4) and over the full period for which subdivision MFP estimates have been constructed. Note that the subdivision MFP estimates in figure 3.1 and this table extend to 2009-10, whereas the PC/ABS estimates of MFP at the EGW level finish in 2007-08. 

Source: Authors’ estimates.

Given these results, it may be more appropriate to characterise MFP growth in two subdivisions — ES and WSSD — as having the following three phases: an early period of slow to moderate growth; a middle period of comparatively rapid growth; and a more recent period of negative growth. Noting, of course, that while the MFP estimates for ES and WSSD exhibit the same general trends over time (including, coincidentally, the timing of the turning points for the phases of MFP growth) the final outcome for WSSD in terms of long term average MFP growth is much worse than for ES (-0.7 per cent per year in WSSD, compared with 1.3 per cent per year in ES).

In the next three chapters, MFP trends in each subdivision are examined in more detail. The component input and output measures are presented and discussed, and the driving forces behind the observed changes in productivity are identified. 
�	During the course of this project a number of meetings were held with the ABS to discuss the methodology and data used to derive the subdivision productivity estimates. While valuable input was received and the feedback regarding the productivity estimates was generally favourable, they do not have the imprimatur of the ABS and the authors take sole responsibility for the quality and accuracy of the final results.


�	This is the same under either ANZSIC93 or ANZSIC06. For the three original subdivisions of EGWW, the change from ANZSIC93 to ANZSIC06 had no substantive impact on activities covered.


�	TFP typically uses real gross output as the volume or quantity measure of output, and adds intermediate inputs explicitly to the inputs side of the equation (as opposed to MFP which uses real value added as output, with only labour and capital explicitly identified as inputs). Hence, TFP is usually defined as the ratio of gross output to combined inputs of labour, capital, and intermediate inputs. Under this definition, MFP and TFP are related, with the difference between the two measures determined by the relative importance of intermediate inputs (which is small at higher levels of aggregation, and larger at lower levels). However, the terms MFP and TFP are sometimes used interchangeably, so it is best to examine the definition used by different authors on a case by case basis. For more information on the functional relationship between MFP and TFP see Cobbold (2003) or OECD (2001, p. 30). 


�	For example, both MFP series shown in figure 3.2 use the same output variable (ABS gross value added in EGW) and the same labour input variable (total hours worked in the case of the ABS labour inputs, and the sum of subdivision hours worked in the case of the PC estimates). The differences between the two series are therefore primarily due to differences in estimates of capital services, and in the incomes shares assigned to capital and labour inputs. For the aggregation of PC subdivision MFP estimates, capital inputs are derived using a Perpetual Inventory Model that is based on the sum of capital investment across the three subdivisions. More information regarding the sources of data and other assumptions used to derive the subdivision MFP results is contained in appendix A.
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