	
	


	
	



7
Explaining negative MFP growth in utilities
The analyses of utilities subdivision MFP changes contained in chapters 4 to 6 identified a number of factors and issues that are important in explaining longer term trends and developments. This chapter synthesises the subdivision results to draw broader conclusions regarding trends and developments in ABS estimates of MFP in the utilities sector as a whole, particularly in regard to the recent period of strongly negative MFP growth. 

The array of issues discussed in chapters 4 to 6 can be categorised into four broad themes:

1. Cyclical investment
2. Output measurement
3. Shifts to higher cost technologies
4. Unmeasured quality improvements.
This categorisation is also useful when it comes to interpreting the nature and significance of MFP changes due to specific factors. For example, themes 1 and 2 include factors that primarily reflect empirical challenges associated with measuring the quantity of inputs and outputs when compiling MFP estimates. Perhaps more importantly, they also represent factors that are arguably temporal in nature, in the sense that they may not ultimately affect long term average MFP growth rates in utilities, even though they can have significant and sustained effects on measured MFP — either positive or negative — from time to time. 
On the other hand, the changes in MFP that are associated with themes 3 and 4 represent factors that are structural or more permanent in nature, and reflect fundamental increases in the quantity of inputs used to produce output in utilities. To the extent that changes in output quality are able to be quantified in future measurements of utilities output, the theme 4 influences on measured MFP would become less problematic. 
7.1
Cyclical investment
Cyclical investment patterns affect all subdivisions of utilities, and particularly electricity supply and water supply. They reflect the nature of many capital assets used in the division (large and lumpy or indivisible capital assets like dams, water treatment plants, power stations, high-voltage transmission lines, and gas distribution networks) along with historic investment patterns (figure 7.1). As measured output is typically less variable than capital inputs (which change significantly during surges and contractions in augmentation and renewal of supply capacity), unmeasured changes in the rate of utilisation of large and lumpy capital assets, along with measured changes in labour inputs, flow directly through to measured MFP.
 
Figure 7.1
Gross fixed capital formation in EGWW, 1959-60 to 2009-10
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Data source: ABS (Australian System of National Accounts, 2009-10, Cat. no. 5204.0) on dXtime (database).
An overhang of supply capacity resulting from excessive investment in the 1970s and early 1980s, together with structural reforms that allowed utilities businesses to shed excess labour, meant that utilities output grew strongly from the mid-1980s to the late 1990s on the back of negative (measured) input growth. This was a primary driving force behind the very rapid growth in measured productivity in the division during that period. 

From the late 1990s, however, supply constraints started to be reached, and rates of investment in capital and labour inputs began to rise once again. By the mid-to-late 2000s the annual growth in inputs was at historically high levels as three key subdivisions — ES, WSSD and GS — were engaged in major programs of capacity augmentation and renewal. To some extent, the additional capacity put in place during the first decade of the 2000s was expected to underpin output growth into the medium term, not just to meet short term needs. A consequence, however, was a temporary downward pressure on measured MFP. 

This assessment does not address the question of whether MFP growth since 1998 could have been higher if some of the new investment had been delayed, or whether there has been any excessive or unnecessary investment in new infrastructure (as measured in benefit-cost terms). If excessive investment has occurred, some part of the decline in measured MFP in utilities reflects a real decline in efficiency, rather than being a temporary phenomena associated with lumpy capital investments. A detailed examination of the economic merit of all new capital investments in utilities is beyond the scope of this paper. 

Notwithstanding these issues, empirical data and other evidence indicate that the investment boom in utilities that began around the middle of the first decade of the 2000s may ease somewhat in coming years. Assuming that output growth is positive, a reduction in measured input growth is expected to have a positive effect on measured MFP in the division. The possible early closure of a number of large coal-fired power stations would, however, result in another round of major new investment in the sector, and this would tend to add further temporary downward pressure to MFP. Also, if the replacement supply capacity is fundamentally higher cost (in terms of labour and capital inputs) compared with the coal-fired power it replaces, the technology change will tend to permanently lower the level of measured MFP in the division (changes in emissions notwithstanding). 
7.2
Output measurement 

Measuring the volume of output for an industry is not easy, and the choice of output indicator variables can lead to unexpected or unanticipated changes in measured output and, hence, MFP. 
In the case of utilities, the ABS volume output measures used for each subdivision generally reflect movements over time in key production variables: aggregate electricity production in the case of ES; aggregate gas production in the case of GS; and a composite of three quantity variables in the case of WSSD — the quantity of urban water supplied, the quantity of irrigation water supplied, and the number of properties connected to urban sewage treatment services.

For the most part, these assumptions by the ABS are reasonable, but reflect an inevitable trade-off between accuracy and comprehensiveness and the costs of obtaining more detailed information. 

In the case of electricity supply, the volume output measure used by the ABS is aggregate electricity production, which has generally trended upward over time in line with population and business growth. However, during the past ten to fifteen years there has been a shift in diurnal (within the day) power use, such that maximum or peak daily demand has been rising faster than growth in average daily electricity demand. The rise in relative peak demand was largely due to strong growth in demand for air-conditioning during a succession of hot and atypically dry summers.
An increase in the ratio of peak to average demand lowers system efficiency — particularly transmission and distribution efficiency — since a greater proportion of supply capacity sits idle each year. With inputs rising faster than measured output (which, as noted earlier, is assumed by the ABS to reflect changes in average electricity demand over time, not peak demand), this development contributed to the negative growth in measured MFP in utilities from the late 1990s onward. 

In future, it is possible that the ratio of peak to average demand might increase beyond current levels, and this would tend to further reduce measured productivity in the subdivision. On the other hand, measures to flatten out the profile of daily electricity demand — including more widespread use of time-of-day electricity prices — would tend to improve capacity utilisation in the subdivision, and this would have a positive effect on measured MFP.

Output measurement issue in WSSD

In WSSD the ABS measures the quantity of output in the urban water supply sub-sector (which is around one half of the subdivision) as the aggregate quantity of water supplied. Although the latter had grown steadily in the past in line with population growth, from the mid-1990s onwards growth in the quantity of urban water consumption first slowed and then became negative. This was due to two factors: more intensive use of demand management initiatives to encourage urban water customers to use less water; and widespread and persistent drought conditions during the first decade of the 2000s that dramatically reduced water availability and led to restrictions on water availability. 

At the same time, the number of new connections to urban water networks were growing rapidly. Because this output of the subdivision was not reflected in the ABS output measure, some aspect of the decline in measured MFP in WSSD was a consequence of the choice of output indicator variable, rather than being due to a fundamental reduction in the efficiency with which urban water services were supplied. 

In general, if the ABS had used the number of properties connected to urban water services as the output measure for this activity (rather than the quantity of water supplied), the reduction in measured MFP would not have been as severe. 
Looking ahead, as aggregate urban water consumption responds to improved water availability (largely reflecting the new water supplies available from desalination and recycling plants, but also assuming that there is a sustained improvement in rainfall and dam storage levels), measured MFP is likely to recover many of the losses associated with the 2000s drought. However, it is also possible that the community will continue to practice a more parsimonious approach to water use. In this event it may take longer before aggregate urban water consumption returns to pre-drought levels, and this would limit the speed and extent of any recovery in measured productivity.
Quantifying the impact on MFP

In aggregate, the two output measurement issues described above are estimated to explain around 40 per cent of the decline the utilities MFP between 1997-98 and 2009-10 (see figure 7.2). 
However, the information in figure 7.2 also indicates that the temporary or potentially reversible factors that acted as a brake on MFP growth in utilities since 1997-98 may ultimately only explain around one half of the overall decline. Other factors must explain not just why MFP growth in utilities has been negative since 1997-98, but why there has been no positive growth. 

Figure 7.2
MFP in utilities: impact of output measurement issues,a
1974-75 to 2009-10
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a(The series, MFP adjusted for output measurement factors combines the effect of peak demand growth on output measurement in ES shown in figure 4.15, and the effect of drought on output measurement in WSSD shown in figure 5.15. More information can be found in the footnotes to the figures.
Data source: ABS (Experimental Estimates of Industry Multifactor Productivity, Australia: Detailed Productivity Estimates, 2009-10, Cat. no. 5260.0.55.002); author’s estimates.
7.3
Shifts to higher cost technologies
Negative MFP growth in utilities since the late 1990s is also a reflection of fundamental changes to production technology that have occurred in two key subdivisions in response to climate-related issues. 

In the case of electricity supply there was a major shift in industry structure and the preferred technology of power generation in the late 20th century. This involved a move away from relying on a comparatively small number of large coal-fired power stations to meet energy needs, towards building a larger number of lower capacity gas-fired power stations and renewable energy sources. The shift to these higher cost sources of power has reduced measured productivity in electricity supply, although it has led to lower greenhouse gas emissions per unit of output than would otherwise have been the case. 

The water supply subdivision also experienced a major technology shift during the late 20th century. In this case the technology shift was in response to widespread drought, and involved a move away from relying on rain-fed dams as the source of new urban water supplies and towards non-dam alternatives such as desalination and water recycling plants. The latter are higher cost sources of supply, and hence the effect on MFP has been negative. The trade-off is an urban water supply sector that is potentially less susceptible to the vagaries of climate, and which avoids the costs — social and environmental — of building new dams.

However, this is not to say that the trade-off is necessarily optimal in benefit-cost terms. A recent Productivity Commission inquiry into the urban water supply sector found that in metropolitan cities there were lower cost supply augmentation options that could have been pursued ahead of desalination and water recycling (PC 2011a). The implication of this for measured productivity in utilities is that the decline due to the shift away from dams was exacerbated by some of the non-dam augmentation options chosen.

Looking ahead, continued shifts away from coal-fired power and rain-fed dams will tend to further reduce the level of MFP in utilities (relative to what it might otherwise have been), at least until some period of comparative stability in the mix of supply sources is established. That is, as non-coal and non-dam technologies become the dominant sources of supply in their respective subdivisions, future MFP growth in utilities will tend to be driven by underlying changes in the efficiency of the new technologies. Until that time, the dominant issue will be the level-reducing effect on MFP of substituting higher-cost technologies for lower-cost technologies.
7.4
Unmeasured quality improvements
Finally, changes to the standards or regulations governing utilities outputs have increased production costs without any concomitant change in the measured volume of output. The consequence is that part of the observed reduction in MFP reflects unmeasured or hidden changes in the quality of industry outputs, rather than reflecting a decline in the efficiency with which outputs are produced. 

In electricity supply, a significant hidden quality improvement is associated with the move to mandate the undergrounding of the distribution network in many regions. Undergrounding of electricity cabling is costly, but because the benefits do not appear as in increase in output (in fact, the benefits of this quality improvement are not measured directly anywhere in the economy), the outcome is lower measured productivity in utilities.

In the water sector, changing standards relating to sewage treatment and disposal have significantly improved the quality of this activity, but the quality change is not fully accounted for in the ABS measure of output. As the cost of meeting higher sewage and wastewater treatment standards has been substantial, the effect on measured MFP has been negative.  

Other unmeasured improvements to the quality of outputs in utilities over recent years — such as improved electricity supply standards and higher potable water standards — will also have contributed to the observed decline in MFP since the late 1990s. These examples highlight the improved understanding of actual changes to MFP in the utilities division that would arise from quality adjusted measures of output.

7.5
Lessons and implications
The broad trends in utilities MFP largely reflect MFP trends in Electricity supply, the largest subdivision. Coincidentally however, MFP trends in the next largest subdivision, WSSD, have been very similar to those in ES over the longer term. In this sense, the MFP results for both ES and WSSD are mutually reinforcing when it comes to explaining MFP changes in utilities as a whole. In particular, the decline in utilities MFP since the late 1990s is caused by strongly negative MFP growth in both major subdivisions.

Temporary or potentially temporary factors explain some of the MFP decline in utilities since the late 1990s. However, even after accounting for temporary factors, the underlying MFP story in utilities since 1997-98 is likely to be negative. In general, a greater quantity of inputs is now required to produce each unit of output in the division, and this has directly lowered the level of measured productivity. The increase in input use in utilities has contributed to higher average costs of production, with consequent pressures on many businesses in the division to seek regulatory approval to increase retail prices and revenues. That said, it is beyond the scope of this study to assess whether the observed increases in real resource use in utilities reflect the least-cost ways of dealing with the challenges the industry and its regulators faced. 
Overall, the results of this project highlight the need for caution when trying to interpret MFP growth at the industry level. Detailed studies of industry productivity can help to better understand the nature and significance of the driving forces behind changes in official aggregate MFP statistics. 
While some of the empirical and conceptual issues surrounding the measurement of productivity in utilities have been explored in detail in this study, there is scope for further analysis. In particular, more effort could be focussed on the issues of capital utilisation and output measurement in utilities. 
�	ABS estimates of capital inputs assume that all new investment expenditure is immediately and fully utilised in production. For large infrastructure assets that take many years to build and many years before they are fully utilised, this assumption has the ability to adversely affect measured MFP (see ABS 2007, p. viii). 


�	Unmeasured changes in the quality of inputs and outputs are one of a number of theoretical and empirical challenges involved in estimating MFP. The Productivity Commission is currently participating in an Australian Research Council sponsored project examining some of these measurement issues. 
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