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Introduction

 AUTONUM  \* Arabic \s .  
In August 2003 the ACCC released a discussion paper setting out various proposed changes to the Commission’s draft Statement of Regulatory Principles. One of the issues raised by that discussion paper was the nature of any incentive mechanisms designed to induce TNSPs to reduce their expenditure.

 AUTONUM  \* Arabic \s .  
In particular, two issues were of particular interest to the Commission – first, whether the Commission should adopt a “carry-over” mechanism such as the “Efficiency Carry-Over” mechanism used by the ESC and ESCOSA in the regulation of electricity distribution and the ACCC in its GasNet decision. Second, the ACCC was interested in whether or not there might be scope for use of some form of “benchmarking” in the regulation of TNSPs.
 AUTONUM  \* Arabic \s .  
This paper summarises the arguments in the discussion paper in the light of the submissions and proposes a way forward for the future.

Incentive regulation

 AUTONUM  \* Arabic \s .  
The key issues discussed in this paper all relate to what is known as “incentive regulation”. Incentive regulation involves allowing the firm financial rewards or penalties in exchange for pursuing socially-desirable objectives. These desirable objectives include the enhancement of service quality or quantity and the reduction of expenditure.

 AUTONUM  \* Arabic \s .  
Economic theory demonstrates that it is important for these different incentives to be balanced. A strong incentive to reduce expenditure coupled with a weak incentive to maintain service quality will inevitable lead to cuts in investment and maintenance leading to a long-term deterioration in service quality.

 AUTONUM  \* Arabic \s .  
I will focus on the incentive to reduce expenditure. The incentive to reduce expenditure depends not on the level of the revenue stream offered by the regulator but in the sensitivity of that revenue stream to changes in the costs of the regulated firm. A revenue stream which varies one-for-one with the expenditure incurred by the regulated firm yields very weak (or “low-powered”) incentives to reduce expenditure. Conversely, a revenue stream which is entirely independent of the expenditure incurred by the regulated firm yields strong (or “high-powered”) incentives to reduce expenditure.

 AUTONUM  \* Arabic \s .  
In the context of a five-year regulatory period, the revenue stream is usually fixed for the remainder of the current regulatory period (except for possible passthroughs). Therefore the sensitivity of the revenue stream to past expenditure out-turns depends primarily on how the revenue stream in the next regulatory period is affected by current expenditure out-turns.

 AUTONUM  \* Arabic \s .  
There are two ways in which current expenditure out-turns might affect the future revenue stream – through the effect on the regulatory asset base (“RAB”) and through the effect on future revenue targets. In the case of recurrent expenditure (which includes most operating expenditure and some capital expenditure) the primary impact of current expenditure out-turns is not on the level of the RAB but in the setting of future revenue targets. For example, if the regulator observes that the cost of a particular activity has dropped from $100 to $80 during the current regulatory period, the firm is able to keep the benefits of that reduction for the duration of the regulatory period but the regulator is likely to lower the revenue target for the same activity in the next regulatory period.

 AUTONUM  \* Arabic \s .  
To summarise, in the case of recurrent expenditure, the power of the incentive to reduce expenditure depends on how future revenue targets are set in the light of past expenditure out-turns.
 AUTONUM  \* Arabic \s .  
There are a myriad of ways in which information on recurrent expenditure out-turns in the past could be taken into account in setting future expenditure targets. For example, past trends in recurrent expenditure could be extrapolated into the future. Alternatively, future targets could be set on the basis of some form of average of recurrent expenditure out-turns in the past (perhaps adjusted to reflect differences in forecast load conditions).

 AUTONUM  \* Arabic \s .  
Different approaches to setting the future expenditure targets will have different implications for how the power of the incentive to reduce recurrent expenditure varies from year to year in the regulatory period. Under some approaches to setting the future expenditure targets, the power of the incentive to reduce recurrent expenditure varies widely from year to year. It is even possible that in some years the regulated firm may face an incentive to increase its recurrent expenditure.
 AUTONUM  \* Arabic \s .  
For example, as demonstrated below, if the regulator sets the recurrent expenditure target equal to the recurrent expenditure out-turn in a single year in the previous regulatory period (known as the “test year”), the regulated firm has a strong incentive to reduce expenditure in each year of the regulatory period other than the test year and a strong incentive to increase the recurrent expenditure in the test year.

 AUTONUM  \* Arabic \s .  
Such fluctuation in the power of the incentives to reduce expenditure is artificial and distortionary. Ideally, incentives for reducing recurrent expenditure should be constant over time. This issue was recognised in the discussion paper. The Commission noted there its preference for an incentive mechanism which induces “incentives for cost-reducing effort on both opex and capex which are constant over time”.

The need for a mechanistic approach
 AUTONUM  \* Arabic \s .  
As emphasised above, the incentive properties of any given regulatory regime for recurrent expenditure depend on how future expenditure targets are set in the light of past expenditure out-turns. Therefore, any analysis of the incentive effects of a regulatory regime depends on forecasting or predicting the future behaviour of the regulator. If the regulatory regime is to have incentive properties which are predictable and clearly understood the regulator must commit in advance to a particular approach to taking into account past expenditure information when setting future targets for recurrent expenditure.

 AUTONUM  \* Arabic \s .  
To repeat this point, if we are to be able to understand the incentive properties of the current regulatory regime – to determine, for example, whether or not there are constant incentives for expenditure-reducing effort over time – the regulator must commit in advance to a mechanistic approach to setting the future recurrent expenditure targets.

 AUTONUM  \* Arabic \s .  
This issue was emphasised in the discussion paper:

“At present, the cost benchmarks are determined by a process which involves inviting the regulated firm to provide estimates of its future costs for the next regulatory period and then seeking the opinion of external consultants on the appropriateness of those submitted costs. To the extent that the external consultants act as a check on the announced costs of the regulated firms, the question arises as to how those consultants arrive at their estimate of the appropriate level of costs. 

To the extent that the scrutiny of the external consultants acts as a control on the costs of the regulated firms, the precise manner in which the consultants determine the  appropriate level of cost is of primary importance for assessing the power of the incentive scheme set out in the DRP. To the extent that this process is uncertain or unspecified, the power of the incentives for cost savings will be indeterminate (and possibly varying over time). 

Furthermore, it seems likely that any attempt to clarify the process by which consultants approve the cost estimates of the regulated firm will inevitably involve restricting the discretion of these consultants and, to an extent, replacing this discretionary process with a more mechanistic process.”

Carry-Over Mechanisms

 AUTONUM  \* Arabic \s .  
Many of the regulators in Australia make use of some form of “carry-over” mechanism to induce the desired incentives on a regulated firm.

 AUTONUM  \* Arabic \s .  
A carry-over mechanism is an approach to setting the expenditure target under which the expenditure target in each year of the next regulatory period is set equal to the sum of two components: the “underlying” target and an additional amount known as a “carry-over”.

 AUTONUM  \* Arabic \s .  
But a regulated firm cares only about the total amount of revenue that it will receive. It does not care whether this total revenue is broken down into a component labelled “underlying target” and a component labelled “carry over”. The incentive properties of an incentive mechanism therefore depend only on the total target expenditure.
 AUTONUM  \* Arabic \s .  
In particular, it is not possible to say whether or not a carry over will lead to constant incentives for expenditure reducing effort over time without knowing precisely how the “underlying” targets will be set.

 AUTONUM  \* Arabic \s .  
This point was emphasised in the draft discussion paper:

“There seems to be a common misunderstanding that the incentive properties of a particular mechanism depend on the carryover component alone. Since the properties of an incentive mechanism depend on the responsiveness of future prices or revenues to current cost-reducing effort, and since the prices are the sum of both the cost benchmarks and carryover components, the properties of an incentive scheme therefore depend on how both the cost benchmarks and the carryover are set.”

Properties of Different Incentive Mechanisms

 AUTONUM  \* Arabic \s .  
If a regulator is going to choose a mechanistic approach to setting the future revenue targets (or the underlying targets and the carry-over), what approach should a regulator choose? 

 AUTONUM  \* Arabic \s .  
The following sections explore various combinations of (a) the approach to setting the underlying targets and (b) approaches to setting the carry-over. In each case we will focus on the power of the incentives and how the power of the incentives varies over time during the regulatory period.
Case (A): No carry-over mechanism

 AUTONUM  \* Arabic \s .  
Let’s first focus on the case of no carry-over mechanism. In this case the power of the incentives depends entirely on how the “underlying” targets are set. Suppose that the underlying target is set equal to the expenditure out-turn in the last year of the last regulatory period plus an “exogenous offset “, which is zero in the first period, $-5 million in the second period, $-10 million in the third period, $-15 million in the fourth period and $-20 million in the fifth. The expenditure targets and hypothetical out-turns in the previous regulatory period and the resulting expenditure targets in the subsequent regulatory period are indicated in the table below (the cost of capital has been assumed to be 10.41% in this table and in all the tables below).
Table 1: No Carry-over; target set equal to out-turn in last year of previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	84.55
	84.55
	84.55
	84.55
	84.55

	Exogenous offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Total target
	
	
	
	
	
	84.55
	79.55
	74.55
	69.55
	64.55

	“Power” of incentive
	100%
	100%
	100%
	100%
	-240%
	
	
	
	
	


 AUTONUM  \* Arabic \s .  
Of particular importance here is the last line of table 1, labelled the “power” of the incentive. This line gives, for each period, the sensitivity of the firm’s profit stream to a change in its expenditure – that is, the percentage of any one-off reduction in expenditure achieved by the firm which the firm is able to “keep” in the form of higher profits (in present value terms).
 AUTONUM  \* Arabic \s .  
As table 1 indicates, with no carry-over and with the target set equal to the expenditure out-turn in the last year of the previous regulatory period, the regulated firm faces very strong incentives to reduce its expenditure in the first four years of the regulatory period and then very strong incentives to increase its expenditure in the last year of the regulatory period. This variation in the incentive to reduce expenditure is purely an artefact of the regulatory regime and is undesirable.

 AUTONUM  \* Arabic \s .  
Let’s now consider the power of the incentive to reduce expenditure under a different approach to setting the expenditure targets. Let’s suppose that the expenditure targets are set equal to a weighted average of the expenditure out-turns in the past, where the weights are set so that the average is proportional to the present value, less an “exogenous offset”.
 AUTONUM  \* Arabic \s .  
To be precise, if the present value of the expenditure out-turn in the previous regulatory period is 
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 AUTONUM  \* Arabic \s .  
The results are presented in table 2. As can be seen, under this approach there are constant incentives for exerting expenditure-reducing effort over time.
Table 2: No Carry-over; target set equal to weighted average of out-turn in previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	94.63
	94.63
	94.63
	94.63
	94.63

	Exogenous offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Total target
	
	
	
	
	
	94.63
	89.63
	84.63
	79.63
	74.63

	“Power” of incentive
	44.8%
	44.8%
	44.8%
	44.8%
	44.8%
	
	
	
	
	


Case (B): “Efficiency” carry-over mechanism with four periods of carry-over

 AUTONUM  \* Arabic \s .  
Now let’s examine the effects of an efficiency carry-over mechanism. Understandably, the incentive properties of an efficiency carry-over mechanism depend on the length of the “carry-over”. We will examine first the case of where the regulated firm is allowed to keep the benefits of an efficiency gain for five years in total – that is, the year in which the savings are made and four subsequent years.

 AUTONUM  \* Arabic \s .  
This case has particularly nice properties which are worth exploring but it is not the incentive mechanism which has been put in place by ESCOSA and the ESC of Victoria – both regulators claim that they allow the firm to keep the benefits of an efficiency gain for five additional periods (6 periods in total). We will examine the approach of these regulators in the next section.

 AUTONUM  \* Arabic \s .  
Mathematically, if the target expenditure in the previous regulatory period is denoted 
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 AUTONUM  \* Arabic \s .  
As always, the incentive properties of a regulatory regime depends on both the nature of the carry-over and the mechanism by which the underlying targets are determined. Therefore we will consider the efficiency carry over (with four carry-over periods) combined with both the approaches to setting the underlying targets examined in case (A) above.
 AUTONUM  \* Arabic \s .  
Consider first, therefore, the case of the efficiency carry over (with four carry-over periods) combined with a mechanism which sets the underlying target equal to the expenditure out-turn in the last year of the previous regulatory period, plus some exogenous offset.

 AUTONUM  \* Arabic \s .  
It is straightforward to compute the effect of the carry-over mechanism in this case. In fact, the effect of the carry-over is to set the target in period t equal to the cost out-turn five years earlier, plus the difference between the target in the last year of the previous regulatory period and the target five years earlier, plus an exogenous offset.
 AUTONUM  \* Arabic \s .  
To see this, suppose that the “underlying” target is set equal to 
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 AUTONUM  \* Arabic \s .  
The resulting incentive properties are set out in table 3. 

Table 3: Efficiency carry-over (4 periods); target set equal to out-turn in last year of previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	84.55
	84.55
	84.55
	84.55
	84.55

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Carry-over
	
	
	
	
	
	3.98
	-3.21
	0.65
	-7.21
	0

	Total target
	
	
	
	
	
	88.53
	76.34
	75.2
	62.34
	64.55

	“Power” of incentive
	44.8%
	44.8%
	44.8%
	44.8%
	44.8%
	
	
	
	
	


 AUTONUM  \* Arabic \s .  
As can be seen, when the efficiency carry over (with four carry-over periods) is combined with setting the “underlying” targets equal to the expenditure out-turn in the last year of the previous regulatory period, there are constant incentives for reducing expenditure over time.

 AUTONUM  \* Arabic \s .  
Now let’s consider combining the efficiency carry-over mechanism with an approach under which the underlying targets are set equal to the weighted average of out-turns in the previous regulatory period.
 AUTONUM  \* Arabic \s .  
The results are presented in the following table.

Table 4: Efficiency carry-over (4 periods); target set equal to weighted average of out-turn in previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	94.63
	94.63
	94.63
	94.63
	94.63

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Carry-over
	
	
	
	
	
	3.98
	-3.21
	0.65
	-7.21
	0

	Total target
	
	
	
	
	
	98.61
	86.42
	85.28
	72.42
	74.63

	“Power” of incentive
	-10.4%
	-10.4%
	-10.4%
	-10.4%
	329.4%
	
	
	
	
	


 AUTONUM  \* Arabic \s .  
From table 4 it is clear that this combination of approaches yields particularly perverse incentives – the firm has mild incentives to increase expenditure in the first four years of the regulatory period and very strong incentives to reduce expenditure in the last year of the regulatory period.

Case (C): “Efficiency” carry-over mechanism with five periods of carry-over

 AUTONUM  \* Arabic \s .  
As already noted, for some reason those regulators which have chosen to implement an efficiency carry-over have chosen to “carry over” any efficiency gains for five periods beyond the period in which the gains were achieved. What are the incentive properties of this carry-over?
 AUTONUM  \* Arabic \s .  
Mathematically, the efficiency carry over (with five periods of carry-over) is given by:
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 AUTONUM  \* Arabic \s .  
The problem with this expression as it is written here is that it depends not only on the expenditure targets and cost out-turns from the previous regulatory period – but also from the regulatory period before the previous regulatory period – in particular, the carry over in the first year of the new regulatory period depends on expenditure targets and out-turns in the last year of the regulatory period ending 6 years earlier. To get around this problem the implementations of this approach that we have seen seem to assume that the expenditure out-turn in that year was equal to the target (i.e., 
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As always, the incentive properties of the regime depend on how the underlying targets are set. As before, let’s consider the case in which the underlying targets are set equal to the expenditure out-turn in the last year of the previous regulatory period. In this case the total target is given by:
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 AUTONUM  \* Arabic \s .  
The results are set out in table 5. Interestingly the power of the incentive to reduce expenditure is no longer constant. Instead, the regulated firm keeps precisely 50% of any of the benefits of any expenditure reductions in the first four years of the regulatory period (with a cost of capital of 10.41%) and keeps all the benefits of any expenditure reductions in the last year of the regulatory period. In other words, the carry-over mechanism adopted by the regulators in Victoria and South Australia does not deliver constant incentives for expenditure reduction even when the underlying targets are set as these regulators intended.
Table 5: Efficiency carry-over (5 periods); target set equal to out-turn in last year of previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	84.55
	84.55
	84.55
	84.55
	84.55

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Carry-over
	
	
	
	
	
	5.45
	3.98
	-3.21
	0.65
	-7.21

	Total target
	
	
	
	
	
	90
	83.53
	71.34
	70.2
	57.34

	“Power” of incentive
	50%
	50%
	50%
	50%
	100%
	
	
	
	
	


 AUTONUM  \* Arabic \s .  
To conclude, let’s consider what happens when the efficiency carry-over (with five periods of carry-over) is added to an approach in which the underlying target is set equal to a weighted average of the expenditure out-turns in the previous regulatory period, less an exogenous offset.
 AUTONUM  \* Arabic \s .  
As shown in table 6, now the regulated firm has an even milder incentive to increase expenditure in the first four years of the regulatory period and an even stronger incentive to increase expenditure in the last year of the regulatory period.

Table 6: Efficiency carry-over (5 periods); target set equal to weighted average of out-turn in previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	94.63
	94.63
	94.63
	94.63
	94.63

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Carry-over
	
	
	
	
	
	5.45
	3.98
	-3.21
	0.65
	-7.21

	Total target
	
	
	
	
	
	100.1
	93.6
	81.42
	80.28
	67.4

	“Power” of incentive
	-5.2%
	-5.2%
	-5.2%
	-5.2%
	384%
	
	
	
	
	


Summary

 AUTONUM  \* Arabic \s .  
These examples above reinforce several of the points made earlier. In particular, it is clear from these examples that the effect of an incentive mechanism does not depend on the carry-over alone. In fact, as we have seen an efficiency carry-over can improve on the outcome when the underlying targets are set in a particular way. Equally, an efficiency carry-over can make a good outcome significantly worse.
 AUTONUM  \* Arabic \s .  
These examples have shown that constant incentives for reducing expenditure can be achieved through a simple mechanism under which the revenue targets for the next regulatory period are a linear function of a weighted average of the expenditure out-turns in the previous regulatory period.

Handling “scope” changes

 AUTONUM  \* Arabic \s .  
One problem with any mechanistic approach to setting revenue targets is that expenditure is likely to vary from period to period for legitimate reasons which are exogenous to the firm. Where these are not taken into account there is a risk that the regulated firm will be systematically under-compensated or over-compensated.

 AUTONUM  \* Arabic \s .  
One way that these exogenous factors can be taken into account is by adding or subtracting a fixed amount from the underlying target. As long as the amount added or subtracted is independent of the expenditure out-turn of the regulated firm, it will not affect the incentives. This amount is referred to as the “exogenous offset” in the tables above.

 AUTONUM  \* Arabic \s .  
How should the regulator set the “exogenous offset”? This amount could and should reflect, as far possible, those influences on expenditure of which the regulator is aware which are completely outside the control of the regulated firm. In particular, this amount could reflect:

· Changes in wage rates, exchange rates or other input costs exogenous to the firm;

· Changes in the size of the network;

· Changes in the average age of the assets of the firm;

 AUTONUM  \* Arabic \s .  
The “exogenous offset” could also be made contingent on information which only becomes available during the regulatory period – such as the level of demand. Such adjustments to the expenditure targets during a regulatory period are sometimes referred to as “pass-throughs”.

A “menu” approach?

 AUTONUM  \* Arabic \s .  
Even after taking into account exogenous factors as far as possible, there remains a risk that the regulated firm will be under-compensated. This possibility can arise under any incentive mechanism, although the risk is higher the higher the power of an incentive mechanism.

 AUTONUM  \* Arabic \s .  
The potential for the regulated firm to be undercompensated with an efficiency carry-over mechanism was raised in the consultation process carried out by ESCOSA. They note the following responses to their discussion paper:

“ESTA Utilities claims that the imposition of a negative carryover could threaten its financial viability. ETSA Utilities is of the view that any loss to customers that would be brought about due to ETSA Utilities’ financial hardship would outweigh any benefit that may result from the carryover of a negative amount. Similarly, Envestra states that negative carryover amounts are not necessary and should not be used in the efficiency carryover mechanism”.

 AUTONUM  \* Arabic \s .  
ESCOSA, after considering this issue, decided that “ESCOSA will set the carryover amount to zero if the carryover mechanism results in a net negative carryover for the initial regulatory period”.

 AUTONUM  \* Arabic \s .  
Setting the carryover to zero has the effect of reverting to the incentive properties of the “underlying” expenditure targets. It seems clear that ESCOSA intended the incentive mechanism to be asymmetric – that is, to involve higher-powered incentives for expenditure reductions and lower-powered incentives for expenditure increases. As noted earlier, this approach has the advantage of increasing the likelihood that the regulated firm will be adequately compensated.

 AUTONUM  \* Arabic \s .  
As noted in the discussion paper, a regulator can also (and more effectively) ensure that the regulated firm is adequately compensated by offering the firm a menu of alternatives, one of which essentially allows the firm to be compensated for its out-turn expenditure. Under this approach, the regulated firm can choose to use a higher-powered incentive mechanism, with greater incentive for reducing expenditure when the expenditure out-turn is sufficiently low that doing so is profitable for the firm. On the other hand, the firm can choose a low-powered incentive mechanism when the expenditure out-turn is high and the firm would otherwise make a loss.
The Way Forward

 AUTONUM  \* Arabic \s .  
Should the Commission commit to adopting an efficiency carry-over mechanism in future? As the discussion above has repeatedly emphasised, the properties of an incentive mechanism depend not just on the carry-over but also on how the underlying targets are set. Therefore there is no value in committing to an efficiency carry-over mechanism without also committing to a mechanistic approach to setting the underlying targets.

 AUTONUM  \* Arabic \s .  
Should the Commission commit to both adopting an efficiency carry-over mechanism and a mechanistic approach to setting the underlying targets? In my view it is preferable to simply commit to a mechanistic approach to setting the underlying targets without developing a carry-over mechanism. There are two reasons for this preference:

· The first is that the proposed approach is simpler. In my view, it is preferable to keep a regulatory regime as simple as possible to promote transparency and clarity.

· The second reason is that the proposed approach avoids falling into the trap that the incentive properties depend on the carry-over alone and that how the targets are set is irrelevant. This is a trap into which the state regulators in VIC and SA appear to have fallen.
 AUTONUM  \* Arabic \s .  
In particular, I propose committing to setting the future expenditure targets in such a way that the present value of the future target expenditure is equal to the present value of past expenditure out-turn plus the “exogenous offset”. The period-to-period variation in exogenous factors which affect the forecast level of expenditure should be able to be adequately addressed through the setting of the “exogenous offset”.
 AUTONUM  \* Arabic \s .  
Further work will need to be carried out to determine how the “exogenous offset” will be set. This will involve an assessment as to how exogenous factors such as load, weather, and certain input costs affect the expenditure of TNSPs. The exogenous offset may be allowed to vary during the regulatory period on the basis of these exogenous factors.
 AUTONUM  \* Arabic \s .  
SPI PowerNet also proposed a very similar approach:

“Opex expenditure during the future regulatory period would be set at the average of the preceding five years expenditure (adjusted for inflation) thus ensuring consumers receive the benefits of any efficiencies achieved (excluding the non-recurrent one-off programs such as corrosion treatment). This would be adjusted up or down for movements in uncontroversial, simple and clear exogenous costs such as OH&S regulations and standards, environmental regulations, legislative changes, property taxes, insurance costs, etc. Further adjustments would noeed to be made for volume effects as the assets under management can increase substantially during a five-year regulatory period”.
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Under this approach (as in any approach which uses anything other than low-powered incentives) there remains risk that the regulated firm will be undercompensated. This risk may increase over the course of the regulatory period due to the increasing difficulty in making accurate forecasts of expenditure requirements further into the future.
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Therefore I recommend that, in addition, at the end of any regulatory period the regulated firm will be allowed to claim that its reasonable expenditure requirement was in excess of the total expenditure target. In the event that the firm makes this claim the ACCC should carry out a detailed forensic review of the firm’s recurrent expenditure to determine a reasonable, appropriate and prudent level of expenditure for the firm in the circumstances. If this amount is higher than the total expenditure target allowed to the regulated firm, the firm will be allowed a higher revenue stream in the future to allow it to recover the lost revenue. This higher revenue stream will be reflected in an increase the regulatory asset base.
Appendix A: Properties of other incentive mechanisms
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This appendix sets out the incentive properties of a few other interesting incentive mechanisms – the “glide path” approach, the “weighted average” approach where the weights used are above or below the firm’s true cost of capital, and an approach in which the weights are increasing (rather than decreasing) over the course of the regulatory period.

The Glide Path
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Under the “glide path” approach the carry-over is set equal to a diminishing fraction of the difference between the expenditure out-turn and target in the last year of the previous regulatory period. In the table below the difference between the expenditure out-turn and the target in the last year of the previous regulatory period is scaled down by 80%, 60%, 40%, 20% and 0 over the course of the subsequent regulatory period.
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Mathematically, if 
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 are the target and out-turn expenditure in the last year of the previous regulatory period.
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The resulting incentives are reported in table 7. As can be seen the incentive to reduce expenditure varies greatly over time. The incentive to reduce expenditure is very large in the first four years of the regulatory period. The incentive to increase expenditure in the last year of the regulatory period is reduced compared to the approach in table 1 above.

Table 7: “Glide-path” carry-over; target set equal to out-turn in last year of previous regulatory period

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	84.55
	84.55
	84.55
	84.55
	84.55

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Carry-over
	
	
	
	
	
	4.36
	3.27
	2.18
	1.09
	0

	Total target
	
	
	
	
	
	88.91
	82.82
	76.73
	70.64
	64.55

	“Power” of incentive
	100%
	100%
	100%
	100%
	-90%
	
	
	
	
	


Effects of Differences in the Cost of Capital
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Although the regulator attempts to set the WACC equal to the regulated firm’s true cost of capital there is a recognition that it is better to err on the side of being generous. This raises the question – what are the incentive effects of the “weighted average” approach where the regulator sets a higher cost of capital than the firm uses to discount the future?
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The results are presented in table 8. In table 8 it is assumed that the regulator uses a WACC of 15% even though the firm’s true cost of capital is 10.41%. As is clear, the power of the incentive to reduce costs increases over time, although the change in the power of the incentive from the beginning to the end of the regulatory period is rather small.
Table 8: No carry over; Target set equal to weighted average of expenditure out-turns in previous regulatory period; discount rate used to calculate the weighted average higher than the firm’s true discount rate

	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	95.14
	95.14
	95.14
	95.14
	95.14

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Total target
	
	
	
	
	
	95.14
	90.14
	85.14
	80.14
	75.14

	“Power” of incentive
	40.1%
	43.1%
	45.3%
	47.5%
	49.6%
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Table 8 shows that when the regulator uses a WACC higher than the firm’s true cost of capital the power of the incentive to reduce recurring expenditure increases during the regulatory period. The opposite is true when the regulator uses a WACC which is lower that the firm’s true cost of capital – in this case the power to reduce recurring expenditure decreases over the regulatory period.

Increasing weights
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As long as the regulator uses a positive WACC the weights in the “weighted average: approach are decreasing over time. For example, if the regulator uses a WACC of 10.41% (as in the tables above) the weights on the expenditure out-turns in the last regulatory period are 24.1%, 21.9%, 19.8%, 17.9%, and 16.3%.
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If the regulator uses a WACC of zero, all the weights are the same (20%) and the weighted average reduces to a simple average of the expenditure out-turns in the last regulatory period.

 AUTONUM  \* Arabic \s .  
One special case which is worth exploring is the case where the regulator uses weights which are increasing over time. For example, suppose the regulator uses the weights 14.1%, 16.6%, 19.5%, 22.9%, and 26.9% (this corresponds to a WACC of -15%). The incentive properties of this case are presented in table 9:

Table 8: No carry over; Target set equal to weighted average of expenditure out-turns in previous regulatory period; weights increasing over time
	
	Previous Regulatory Period
	Subsequent Regulatory Period

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Previous expenditure target
	110
	105
	100
	95
	90
	
	
	
	
	

	Expenditure out-turn
	108.53
	96.34
	95.2
	82.34
	84.55
	
	
	
	
	

	Underlying target
	
	
	
	
	
	91.45
	91.45
	91.45
	91.45
	91.45

	Exogenous Offset
	
	
	
	
	
	0
	-5
	-10
	-15
	-20

	Total target
	
	
	
	
	
	91.45
	86.45
	81.45
	76.45
	71.45

	“Power” of incentive
	67.8%
	58.2%
	45.7%
	29.5%
	8.4%
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As table 9 shows, in this case the power of the incentives are declining over time. This may be a desirable approach where the regulator believes that its expenditure targets have declining accuracy over the regulatory period.
Appendix B: Views expressed in the submissions
Powerlink: “In principle, and assuming the ACCC can appropriately account for significant differences and features of the operating environment (e.g., geographical distances, load density), Powerlink supports the use of benchmarking to set opex allowances and incentives. However, we understand the problems involved in deriving a robust benchmark (particularly the small population of peers to draw from, choice of measures, etc.). Pragmatically, then, the current approach, which uses benchmarks as a “reasonableness test”, appears the best solution in the foreseeable future”.

“Powerlink supports the development of high powered incentives for operating costs. It is desirable that incentives should be constant over time to ensure that the transmission company retains a constant share of the benefits from operating efficiencies irrespective of when the efficiency was made. This will allow companies to adopt a continuous improvement approach to achieving efficiencies”.

“Transend is very doubtful whether a robust benchmarking or cost model approach can or should be developed. Transend notes that development of a cost model for O&M expenditure is inconsistent with the concept of light handed regulation or TFP approaches”.

“Transend considers that an in-depth review of a TNSP’s expenditure proposals by a suitably qualified consultant is most likely to provide a robust basis for the Commission’s decision. Such analysis should appropriately recognise scope changes, underlying cost drivers and one-off ‘lumpy’ opex costs associated with TNSP activities”.

“Transend’s view is that the Commission should give further consideration to implementing an efficiency carry-over model as a matter of urgency”.

“ElectraNet believes that the most extreme form of exogenous benchmarking using TFP or similar methods is unrealstc for industries such as electricity transmission that have … (a) a large proportion of revenue derived from sunk assets … and (b) a high degree of variability in capital expenditure requirements over time”.

“ElectraNet believes that the development of a reliable cost model to correctly account for all the above factors is unachievable in the short term due to the complexities involved. However, ElectraNet would be happy to support further work to investigate whether improvements can be made towards identifying more meaningful benchmarking measures. An industry-benchmarking group along the lines of the current Service Standards Working Group could be established to further this work”.

EnergyAustralia: “At best, benchmarking can identify a range, the ‘goalposts’ in which the business’ cost might be expected to fall. In practice, however, the benchmarking of costs does little to reveal the ‘point estimate’ of the efficient costs of the regulated business in question. Benchmarks do not, and we believe, cannot, be adjusted in any sensible manner that adequately takes account of the operating environment of the individual businesses”.

“TransGrid agrees with the ACCC that the overall incentives for achieving operating cost savings will be determined both by any explicit efficiency carry-over mechanism for opex and the way in which the ACCC uses past information on actual operating costs to set future operating cost projects”.

“TransGrid believes that a more mechanistic approach may be feasible, but a purely mechanistic approach is not”.

“TransGrid would have severe reservations about any single simple rule for setting future revenues that does not take into account exogenous factors such as: changes in real wage costs; increasing the size of the network due to augmentation; changing average asset life due to past investments being lumpy; other exogenous factors. There is a real trade-off between incentives and providing fair and reasonable returns”.

“SPI PowerNet believes a case can be made for benchmarking the majority operating and maintenance expenditure as long a: sufficient protections against unexpected events are also provided; a company is rewarded adequately for the efficiencies it achieves; and the benchmarking/efficiency reward scheme is non-intrusive and simple to administer”.

“SPI PowerNet considers the most extreme form of exogenous benchmarking using TFP factors is unrealistic for the transmission industry. The large sunk costs and long life of the assets in the industry mean that it is never going to be practical where 80% of revenue is generated through return on and of that sunk capital and where one of its major expenditures (capital) is so variable over time”.

“When looking at developing a cost model to adjust for all these factors the time horizon is long indeed. Initially a cost model should focus on non-system costs where the different operational environments of the TNSPs should not result in differences in efficient costs. These are not problems unique to Australia as SPI PowerNEt is unaware of such cost comparisons being used to set forecast opex costs for a TNSP anywhere in the world. The ‘comparison problem’ is exacerbated by there typically being only one transmission entity in a region, state or country. This ‘comparison problem’ was viewed as surmountable for distribution companies, however, these schemes are not problem free due to their interaction with capex and service standard incentives. Indeed, while the distribution companies in Victoria are subjected to benchmarking with each other for the majority of their costs, only overhead costs such as head office functions are not adjusted for the different characteristics of each distributor’s operating environment. Therefore, SPI PowerNet does not believe at this stage it is possible to develop a reliable opex cost model for Austrailan TNSPs. Nonetheless, such a goal should remain a ‘light on the hill’ for the regulator and much progress can be made in developing cost comparisons that could at least be used as more robust high-level sanity checks on the opex expenditure requirements of TNSPs during the third and future rounds of determinations than those in current use”.
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� ACCC (2003), page 53.


� ACCC (2003), page 52.


� ESCOSA (2003), page 24.


� ESCOSA (2003), page 26.


� SPI PowerNet submission, page 32-33.


� Powerlink submission, page 29.


� Transend submission, page 23.


� Transend submission, page 21.


� Transend submission, page 22.


� ElectraNet submission, page 32.


� ElectraNet submission, page 33.


� EnergyAustralia submission.


� TransGrid submission page 11.
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� SPI PowerNet submission, page 31.






11

_1140433073.unknown

_1140504372.unknown

_1140508320.unknown

_1140508321.unknown

_1140508340.unknown

_1140504504.unknown

_1140504645.unknown

_1140504665.unknown

_1140504610.unknown

_1140504390.unknown

_1140433127.unknown

_1140433427.unknown

_1140433745.unknown

_1140433138.unknown

_1140433098.unknown

_1140432776.unknown

_1140432901.unknown

_1140433057.unknown

_1140432796.unknown

_1140432881.unknown

_1140425773.unknown

_1140432763.unknown

_1140425746.unknown

