	
	


	
	



6
Productivity in Gas supply
This chapter presents estimates of multifactor productivity (MFP) within the Gas supply (GS) subdivision, the third and final subdivision of utilities examined in this paper.

While the MFP estimates for Gas supply have been derived in exactly the same way as the estimates for Electricity supply (ES) and Water supply (WSSD), for reasons explained below the Gas supply MFP estimates may be less reliable. 

The consequences for the broader analysis of utilities MFP being conducted in this paper are, however, less significant. As noted in chapter 3, the Gas supply subdivision is only a small component of utilities, and hence developments within it have only a small impact on MFP changes at the utilities level. With respect to the latter, developments in ES and WSSD are much more significant.
On the other hand, it was hoped at the outset of this project that the MFP results for Gas supply would provide useful information for analysts and others interested specifically in the gas sector. While this goal may not have been fully achieved due to data limitations, the MFP estimates for GS nevertheless help to complete the picture for utilities. The results for GS should, however, be treated with caution. 

6.1
The Gas supply subdivision
The main reason that the ABS Gas supply subdivision is only a comparatively small part of utilities — in 2008-09 it accounted for only 3 per cent of division output (industry value added) and 2 per cent of employment — is that under the industry classification scheme used by the ABS, only gas distribution activities are included. 
That is, according to the ABS, ANZSIC06 classification system:

Gas supply includes the distribution of gas, such as natural gas or liquefied petroleum gas, through mains systems. (ABS 2006, p. 200)

Information regarding the definition of gas is contained in box 6.1.
Do not delete this return as it gives space between the box and what precedes it.
	Box 6.1
What is gas?

	The generic term gas covers a range of hydrocarbon-based products that can occur naturally or as a by-product of oil refining. This includes conventional natural gas, coal seam gas and liquefied petroleum gas (LPG). There is also biogas which comes from sources such as sewage and landfill. 

The Australian Energy Regulator (AER) in its State of the Energy Market (2010, p. 69) pointed out that in Australia there are two main types of natural gas — conventional natural gas and coal seam gas.
Natural gas and coal seam gas are naturally occurring and consist mainly of methane. For domestic use natural gas is usually piped to homes and businesses. Natural gas for export is processed into liquefied natural gas (LNG).

Liquefied petroleum gas (LPG) is a by-product of oil refining and is supplied in cylinders or is piped to homes and businesses. LPG is a mix of propane and butane with the ratios adjusted for specific uses such as automotive LPG.

	Sources: AER (2010, p. 69); NSW Department of Trade and Investment, Regional Infrastructure and Services (Trade and Investment), http://www.dtiris.nsw.gov.au/energy/gas.

	

	


Important elements of the wider gas industry do not fall within the ABS definition of Gas supply. The production of gas — the extraction and processing of raw gas from wells to produce a saleable product — is accounted for within the Mining division. Similarly, the bulk transmission of gas via high-pressure pipelines from sources of production to the various mains (distribution) systems (see figure 6.1) is part of the Transport, postal and warehousing division. Table 6.1 provides the full description of the primary activities and detailed list of exclusions for the Gas supply subdivision.

Table 6.1
Description of Gas supply (Class 2700), ABS ANZSIC 2006 classification

	Primary activities

	· Coal gas distribution through mains system

· Fuel gas distribution through mains system

· Liquefied petroleum gas distribution through mains system

· Liquefied petroleum gas reforming for distribution through mains system

· Natural gas distribution through mains system

	Exclusions

	Units mainly engaged in:
· treating natural gas to produce purified natural gas or liquefied hydrocarbon gases, or operating natural gas absorption or separation plants, are included in Class 0700 Oil and Gas Extraction
· manufacturing liquefied petroleum gas in conjunction with petroleum refining are included in Class 1701 Petroleum Refining and Petroleum Fuel Manufacturing
· construction repair or maintenance of gas mains are included in Class 9429 Other Machinery and Equipment Repair and Maintenance
· wholesaling or retailing liquefied petroleum gas in bottles or bulk (except through a mains system) are included in Class 3321 Petroleum Product Wholesaling; and operating pipelines for the transportation of gas are included in Class 5021 Pipeline Transport.


Source: ABS (Australian and New Zealand Standard Industrial Classification, 2006, Cat. no. 1292.0, p. 203).
In contrast, the scope of activities covered in both ES and WSSD (as discussed in chapters 4 and 5) is significantly broader. ES includes electricity generation (power stations), long-distance electricity transmission, electricity distribution and retailing. Similarly, activities in WSSD include potable water production (dams and treatment plants, and desalination and recycling plants) as well as water transmission, water distribution and retailing, the collection, treatment and disposal of waste water, and stormwater management. 
The ABS GS subdivision is therefore confined to gas distribution and retail activities only. This means that any MFP results derived using ABS Gas supply data, as is the case in this paper, will only reflect changes in inputs (labour and capital) used to distribute and retail gas. Changes over time in the quantities of labour and capital used to produce gas or to pipeline gas to the various mains networks around the country are not accounted for within GS, and hence do not contribute to these MFP estimates. 

In practical terms, this is a significant omission. Growth in gas distribution networks can typically only occur if new transmission infrastructure is also available. Hence, transmission activity is essential to the delivery of the final product — sales of gas.

It is tempting to think that the MFP estimates might nevertheless be suitable indicators of productivity growth within the gas distribution component of the total gas supply chain shown in figure 6.1. However, the measure of (volume) output in GS used by the ABS is quantitatively linked to changes in gas production, and this is problematic when it comes to measuring productivity in gas distribution. 

Figure 6.1
Gas supply chain 
	[image: image1.emf]


Source: PC (2004, p. 6).
First, studies of productivity within the gas distribution sector (or of productivity within individual gas distribution businesses) typically use more comprehensive measures of output, where gas production or throughput is only one of a number of output components (see Lawrence 2010, for example). The number of connected properties is generally considered an important indicator of output in gas distribution businesses, and may be given considerably more weight in measuring the volume of output than gas throughput. Indicators of supply reliability (an output quality dimension) are also sometimes incorporated in volume output measures for gas distribution businesses (see box 6.2 for information on studies of productivity within gas distribution businesses).
Second, the ABS estimate of gas production is defined as the amount of gas available for issue through mains (ABS 1999, p. 32). However, the latter appears to include significant quantities of gas that are not ultimately supplied through distribution mains networks, but are supplied directly to transmission customers. To the extent that this is true, there may be an inconsistency between the scope of the GS output measure (which is based on total gas production, rather than actual sales through the various distribution networks) and the scope of the GS input measure (which covers inputs used in gas distribution alone). In the context of figure 6.1 this is equivalent to saying that, on the inputs side of the equation, only the capital and labour used beyond the City gate point in the chain is counted by the ABS as inputs in the Gas supply subdivision, whereas on the output side of the equation, the ABS also includes gas sold prior to city gate to Major gas users (non-network). 
Data published by the Energy Supply Association of Australia (esaa) indicates that significant quantities of gas used in electricity production and in manufacturing are delivered directly from the transmission network, not via the distribution mains networks (esaa 2011, p. 68). For example, in 2009-10, esaa report that only 386 PJ of gas was delivered through mains networks out of total consumption of 1049 PJ, with the majority of gas supplied directly to transmission customers (mainly large industry and electricity generators). In contrast, the ABS estimate of gas production in 2009-10 was 903 PJ (ABS Cat. no. 8301.0, on dXtime database). 
Perhaps more importantly, the esaa data combined with older data published by the Australian Gas Association (AGA) indicates that the growth rate in the quantity of gas supplied through the gas distribution sector between 1984-85 and 2009-10 was much slower than the growth rate in the quantity of gas supplied directly to transmission customers. In which case, the volume output measure in GS over this period may have been overstated. 

Do not delete this return as it gives space between the box and what precedes it.
	Box 6.2
Productivity studies in the Australian gas sector

	There have been a number of studies of productivity within various parts of the Australian gas sector.  In some studies, the scope, definitions and methodology used have been notably different than those used in this paper, while other productivity studies have focused on the performance of specific businesses or specific elements of the gas industry such as distribution.

Previous productivity studies 
· Lawrence (2010) estimated total factor productivity (TFP) and partial factor productivity in six individual gas distribution businesses over the period from the late 1990s to the late 2000s. He found that productivity among the businesses varied — some displayed steady positive growth while others experienced a more variable performance. For example, Envestra SA recorded strong annual average TFP growth of 1.5 per cent a year for the period 1999 to 2010, largely as a result of significant reductions in operating expenses. In contrast, over the same period, the TFP performance of Envestra Queensland was an average annual growth rate of 
–0.2 per cent. 

· Rushdi (1994) focused on total factor productivity for the Gas and Fuel Corporation of Victoria (GFCV) for the period 1971 to 1989. The author found TFP growth for the GFCV was 8.5 per cent per year, with output growth at 12.4 per cent and input growth at 3.6 per cent.

· The Australian Gas Association (AGA 2000) in its annual Gas statistics, viewed benchmarking and performance monitoring as important information, and provided a range of partial factor productivity measures for the Australian gas distribution industry for a number of years.

· Carrington et al. (2002) attempted to measure the efficiency of the Australian gas distributors relative to each other and to distributors in the United States. A number of techniques were employed, including partial productivity measures and data envelopment analysis (DEA).

The Lawrence (2010, pp. 6-10) paper identified eight previous studies of gas pipeline efficiency performance. These studies included a range of productivity measures. The papers included international benchmarking studies undertaken by the BIE (1994) and IPART (1999), and reports by Meyrick and Associates (2007) and Pacific Economics Group (PEG) (2008a) that estimated TFP growth within the Victorian gas distribution industry. Lawrence (2009b), examined TFP for the New South Wales gas distribution system.

	(continued on next page) 
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	Box 6.2
(continued)

	Productivity for Victorian gas distribution — some long term trends

	The TFP results for gas distributors in Victoria that were estimated by Meyrick and Associates (2007, p. 27-29) focused on the post privatisation period (1998 to 2006). This period was characterised by strong TFP growth of 2.7 per cent per year, with output growth of 1.8 per cent, and a decline in input growth of 0.9 per cent a year. The explanation was that the high TFP growth rate was achieved in part by reducing operating and maintenance expenditure (OPEX), which declined by 4.3 per cent a year.

Another study which estimated TFP for the Victorian gas distribution industry for the years 1998 to 2007 was undertaken by PEG (2008a).

The TFP growth rate was estimated at an average annual rate of 2.9 per cent, with output growth estimated at 1.1 per cent, and input growth falling by 1.8 per cent. 

While the average annual growth rates for output and input may be notably different between the two studies, it is important to note that over the long term, outputs exceeded inputs and therefore productivity rose.
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Data source: Meyrick and Associates (2007, p. 28).

	
	[image: image3.wmf]80

100

120

140

1998

2001

2004

2007

TFP

Output

Input

Index 1998 = 100


Data source: PEG (2008a, p. 22).

	The productivity performance of the gas industry has been of interest to both the industry regulators and businesses for many years, especially the use of productivity estimates for productivity-based regulation in gas distribution. For example, the use of productivity-based regulation was discussed in detail by the Productivity Commission’ s inquiry into the Gas Access Regime (PC 2004, pp. 275-280), and more recently by PC (2009, pp. 193-4), the AEMC (2010) and Lawrence (2010, pp. 3-6), which explored in detail the reasons why productivity continues to be of interest to regulators.

	

	


For both reasons — that is, a possible bias in MFP due to using gas throughput as the sole indicator of the volume of gas distribution output, along with the possibility that the ABS volume output measure for GS is itself inconsistently defined relative to the inputs covered — the output measure used in this study is less than ideal for measuring productivity in what is essentially just the gas distribution sector. 

In summary, the MFP estimates for GS presented below are derived in a way that is consistent with the results for ES and WSSD presented in chapters 4 and 5, and that is consistent with the data and methodology used by the ABS to derive division level MFP estimates. However, the results for GS are based on inputs used in gas distribution only, and hence reflect the outcome of only a limited part of the complex interrelationships that determine the amount of mains gas used in Australia each year, and the real resources (labour and capital) used to produce it. Also, there is a potential inconsistency in the way volume output in the subdivision is measured. To the extent that this is true, the results presented below also have limitations as measures of productivity change within gas distribution. 
6.2
Inputs, output and MFP in Gas supply

With the above qualifiers in mind, figure 6.2 shows the estimate of GS MFP derived in this study, along with the component parts. 

As with ES and WSSD, labour inputs in GS have been measured by the number of hours worked each year. (See appendix A for information on data sources.) However, ABS estimates of hours worked in GS can be volatile, with results for 1990-91, 1999-2000 and 2000-01 being particularly noteworthy. Some of this volatility may reflect data limitations rather than actual changes in the amount of labour used to distribute and retail gas each year (ABS 2004, p. 34, discusses problems with data reliability for Gas supply during the early 2000s). 

Industry data relating to the number of employees in gas supply businesses generally shows much less volatility over time, but matches the broad trends in ABS estimates of hours worked (at least over the time period for which the industry data are available). In particular, a dramatic reduction in the number of employees in gas supply businesses during the 1990s supports the broad changes in ABS estimates of aggregate hours worked during the period (figure 6.3). 

Figure 6.2
Gas supply: Inputs, output and MFP, 1974-75 to 2009-10
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Data source: Author’s estimates.

Figure 6.3
Hours worked in Gas supply and industry estimate of employment numbers, 1974-75 to 2009-10
Number of persons, index 2006-07 = 100
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Data sources: ABS (unpublished data); Australian Gas Association (AGA) (various years); author’s estimates (see appendix A).
On the other hand, the volatility of the ABS estimates of hours worked is not reflected in industry employment numbers, which is consistent with the view that there are, in fact, data reliability issues in the hours worked numbers, as noted by the ABS. An unfortunate consequence of the volatility in the hours worked estimates is that the effects tend to flow directly through to MFP, increasing its volatility. 

It has also not been possible to validate or confirm the dramatic increase in the number of hours worked in GS after 2004-05. While there is some evidence that employment in GS has increased over this period, the extremely rapid growth in hours worked may again reflect data measurement problems.

As with ES and WSSD, the volume measure of capital inputs in GS — capital services — is estimated using the same broad procedure adopted by the ABS to produce estimates of capital inputs for the utilities division as a whole, and which is described in more detail in chapters 4 and 5 of this report as well as appendix A. An additional qualifier is that the only capital assets contributing to the capital services index are those belonging to gas distribution businesses. 
Finally, as discussed earlier, the volume output measure for Gas supply shown in figure 6.2 is real value added, which is the ABS measure of the volume of output in the subdivision. In practice, real value added in GS is strongly correlated with changes in the amount of gas available for issue through main, as published by the ABS (figure 6.4). That is, real value added is quantity rebased from nominal value added, with the quantity being the ABS estimate of gas production.
 
MFP

Absenting the volatility in observed MFP growth caused by the volatility in hours worked, the MFP series for GS indicates comparatively strong productivity growth from the beginning of the period until the mid 2000s. After this point MFP growth became negative, although there is slight positive growth in the final year of the period, 2009-10. 

Figure 6.4
Output estimates in Gas supply, 1974-75 to 2009-10
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Data sources: ABS (Australian System of National Accounts, Cat. no. 5204.0); ABS (Cat. no. 8301.0) on dXtime (database).
Although the impact of developments in GS on overall utilities productivity is small, the period of negative MFP growth in GS during the 2000s would nevertheless have contributed to negative MFP in utilities during this period. Based on the changes in inputs and outputs shown in figure 6.2, the period of negative MFP growth in GS during the mid to late 2000s was associated with rapid input growth (of both labour and capital) that exceeded output growth. As with ES and WSSD, one possible reason for the surge in inputs (relative to output) during this period could be lumpy capital investment. For example, the rollout and upgrading of network infrastructure during this period (which requires additional labour as well as capital) may have preceded expected output growth. But as measured inputs rose as soon as construction of the new infrastructure began, measured MFP may have been temporarily lower. With new capacity now in place however, input growth may slow. Assuming output grows and the utilisation of slack capacity is taken up, measured productivity could improve. 
It should be noted that uncertainty regarding the accuracy and validity of the volume output measure used to derive the MFP results makes any interpretation of output related changes problematic. 
6.3
Implications

The estimates of MFP in Gas supply presented in this chapter complete the trio of subdivision estimates that collectively underlie the changes in MFP reported by the ABS at the division (EGWW) level. However the MFP results for Gas supply are subject to significant data issues, and should be treated with caution. 
Because of the way the subdivision is defined, Gas supply only includes gas distribution and retail activities. Hence the MFP results only reflect changes in the inputs of gas distribution and retail businesses. At the same time, the Gas supply output variable — aggregate gas production — is potentially a biased or inaccurate indicator of output for gas distribution businesses. That said, the MFP estimates for GS reflect a similar pattern since the late 1990s as exhibited in both ES and WSSD. This raises questions of the common factors — both in measurement and in underlying fundamentals — that might be affecting all the utilities. The next chapter brings the information together to answer these questions.

To improve the quality of Gas supply MFP estimates, further consideration could be given to incorporating gas transmission activities into the subdivision. A more comprehensive output indicator variable that accounted for the number of gas connections (as well as quality attributes such as reliability of supply) could also improve the quality and meaningfulness of MFP estimates for this subdivision. Both of these improvements would, however, require significant additional data to that currently available. These improvements are beyond the scope of this study.
�	As noted in chapter 2, the newly added Waste services subdivision was not considered for two main reasons. First, very little time series information on the subdivision was available to construct MFP estimates. Second, a comparison of ABS estimates of MFP in EGW and EGWW shows almost no difference, indicating that the main sources of change in MFP have been occurring in the three original subdivisions — ES, WSSD and GS.


�	Note that during the early years of the period shown in figure 6.4 the ABS real value added series for GS grew considerably faster than the ABS estimate of gas production. This indicates that output components other than gas production also contributed to changes in real value added at that time. However from the early 1980s onwards, real value added in GS was very closely linked to changes in gas production, indicating that the latter was the dominant driver of annual changes.
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