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 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 that was raised in that discussion paper was the issue of how the Commission should update the regulatory asset base (“RAB”) for regulated TNSPs at the end of each regulatory period.

 AUTONUM  \* Arabic \s .  
In particular, the key issue was whether the Commission should move away from the approach set out in the 1999 statement of regulatory principles, under which the RAB is periodically revalued according to some methodology such as DORC, to a more conventional form of asst base “roll forward”. This note summarises the arguments in the light of the submissions received.

Updating the RAB and Regulatory Objectives
 AUTONUM  \* Arabic \s .  
The question of how to update the RAB at the end of a regulatory period is one of the fundamental issues which must be resolved in the design of a regulatory regime. How this question is resolved has an impact on fundamental aspects of the regulatory regime such as:

(a)
the principle of financial capital maintenance (“FCM”) (which requires that a regulated firm receive a revenue stream sufficient to cover its expenditures);

(b)
the nature of any incentives faced by the firm, including in particular:

(i)
the incentive to enhance the quality or quantity of services;

(ii)
the incentive to select efficient capital projects and

(iii)
the incentive to provide the selected projects at minimum expenditure;

(c)
the path of revenues over time – i.e., the allocation of the sunk costs of new investments over time.

 AUTONUM  \* Arabic \s .  
Many submissions emphasised the importance of financial capital maintenance. There are many possible definitions of this term. I will use the term “strict” or “ex post” FCM to refer to the situation where the firm is perfectly reimbursed for its out-turn expenditure. In other words, at all times, an increase of $1 in the present value of the expenditure stream of the firm is precisely matched by an increase of $1 in the present value of revenue stream of the firm.
 AUTONUM  \* Arabic \s .  
The building block model is a tool for ensuring financial capital maintenance. Under certain conditions
 the building block model ensures that the present value of the revenue of the firm equals the present value of the firm’s expenditure.
 AUTONUM  \* Arabic \s .  
Regulators usually have particular objectives which they would like to see achieved by the regulatory regime – such as the provision of the quantity and quality of services that consumers desire at minimum expenditure
. A regulatory regime which relies primarily on incentive regulation makes use of financial incentives to achieve these objectives.

 AUTONUM  \* Arabic \s .  
A firm which is perfectly and fully compensated at all times for its expenditure (as is the case under strict FCM) faces no particular incentives to produce services of a given quality or to reduce its expenditure. Incentive regulation therefore requires deviation from the principle of FCM to reward or penalise the firm for promoting desirable objectives. The incentive properties of a regime depend precisely on how the firm’s revenue stream deviates from the revenue stream consistent with FCM.
 AUTONUM  \* Arabic \s .  
To say the same thing another way, although any departure from strict FCM could be labelled a “windfall” gain or loss to the regulated firm, such windfall gains or losses are required if the regulator is to provide incentives to achieve desired outcomes. A regulator may depart from the principle of FCM, but in doing so the regulator must ensure that such departures from FCM yield desirable incentives.

 AUTONUM  \* Arabic \s .  
As already noted, the building block model is a tool for ensuring that the principle of FCM holds over time. One of the two fundamental equations which make up the building block model states that strict FCM will hold provided that the closing regulatory asset base is equal to the opening regulatory asset base plus any actual or out-turn net capital additions during the period (capital expenditure less disposals) less forecast depreciation (or “return of capital”). That is:

Closing RAB = Opening RAB + Actual Capex - Forecast Depreciation

(This equation is derived in more detail in the appendix).
The Roll-Forward Approach

 AUTONUM  \* Arabic \s .  
Let’s focus first on the “roll forward” approach. This approach operates as follows:

(a)
At the beginning of the period the regulator forecasts a level of capex and chooses a level of depreciation by some methodology (such as “straight line” depreciation).

(b)
At the end of the regulatory period the regulator observes the capex out-turn and makes a decision as to the amount of capex and depreciation that will be rolled into the regulatory asset base. The RAB is then updated using a version of the equation above. Namely:

Closing RAB = Opening RAB + Capex Allowance - Depreciation Allowance
 AUTONUM  \* Arabic \s .  
The incentive properties of this approach depend on how the capex and depreciation allowances depend on actual versus forecast capital expenditure and depreciation. In principle there is an infinite variety of ways in which the capex out-turn versus forecast could be “rolled into” the RAB. To illustrate this range of possibilities, I will focus on just three cases:
(a)
Roll forward based on actual capex and forecast depreciation (which, as we will see, leads to low-powered incentives to reduce capital expenditure);
(b)
Roll forward based on actual capex and actual depreciation (which leads to medium-powered incentives to reduce capital expenditure);

(c)
Roll forward based on forecast capex and forecast depreciation (which leads to high-powered incentives to reduce capital expenditure);

Case (a): Roll forward based on actual capex and forecast depreciation

 AUTONUM  \* Arabic \s .  
As we saw earlier, if the roll forward is based on actual capex and forecast depreciation, strict FCM applies. The firm therefore faces no incentive to reduce its capital expenditure at all.

 AUTONUM  \* Arabic \s .  
As an example, suppose that a firm initially has a RAB equal to zero. Suppose that the capex target for the next five-year regulatory period is $100 million for a project which lasts 20 years. The forecast depreciation for the next five year regulatory period is therefore $25 million. Suppose that the capex out-turn is $80 million. The closing RAB is then set equal to the opening asset base plus the actual capex less the forecast depreciation, which is $55 million. Note that the present value of the revenue stream in this example is just $80 million – the firm neither gains nor loses financially from under-spending in this example.
 The firm also does not benefit from inflating the capex target.

Case (b): Roll forward based on actual capex and actual depreciation

 AUTONUM  \* Arabic \s .  
A second possible approach is to base the roll forward on the actual capex and the actual depreciation. This approach allows the regulated firm to keep some of the benefits of any reduction in out-turn capex relative to forecast capex.

 AUTONUM  \* Arabic \s .  
We can determine the incentive properties of this approach by looking at the difference between the resulting RAB and the RAB that is implied by FCM:

RABRF – RABFCM = (Opening RAB + Actual Capex – Actual Depreciation)- (Opening RAB + Actual Capex – Forecast Depreciation)
= Forecast Depreciation – Actual Depreciation

 AUTONUM  \* Arabic \s .  
It is clear from this equation that the incentive properties of this variant of the roll forward approach arise solely from the difference between forecast and actual depreciation.

 AUTONUM  \* Arabic \s .  
This approach can be illustrated by a numerical example. Suppose that the opening RAB is zero. The capex target for the next regulatory period is $100 million for a project which lasts 20 years. The straight-line depreciation allowance on this project for the next five year regulatory period is X/4 where X is the level of spending on the project, so the forecast depreciation is $25 million. If the capex out-turn is, say, $80 million, the “actual’ depreciation is therefore $20 million, so the rolled forward asset base is equal to $60 million. Under this approach the firm is allowed to keep the $25 million depreciation it earned during the regulatory period, instead of the $20 million depreciation associated with the lower actual capex. The extra $5 million is the benefit to the firm from this strategy. This benefit to the firm can be increased by both inflating the capex target (which increases the forecast depreciation allowance) and reducing the actual capital spending of the firm.

 AUTONUM  \* Arabic \s .  
Versions of this approach are used by a number of regulators, both in Australia and elsewhere. In particular, it appears to be the approach of a number of state regulators in Australia for the regulation of electricity distribution businesses. The Victorian Essential Services Commission, for example, uses this approach in a “symmetrical” fashion – that is, both capex over-spend and capex under-spend are treated in the same manner.

Case (c): Roll forward based on forecast capex and forecast depreciation

 AUTONUM  \* Arabic \s .  
A third possible approach is to base the roll forward on forecast capex and forecast depreciation. This approach creates strong incentives for the regulated firm to exert effort to both (a) inflate the forecasts of capex and depreciation; and (b) to minimise capital spending.

 AUTONUM  \* Arabic \s .  
We can determine the incentive properties of this approach by looking at the difference between the resulting RAB and the RAB that is implied by FCM:

RABRF – RABFCM = (Opening RAB + Forecast Capex – Forecast Depreciation)- (Opening RAB + Actual Capex – Forecast Depreciation)
= Forecast Capex – Actual Capex
 AUTONUM  \* Arabic \s .  
It is clear from this equation that the incentive properties of this variant of the roll forward approach arise solely from the difference between forecast and actual capex.

 AUTONUM  \* Arabic \s .  
To see this, suppose that the initial RAB is zero, the capex target is $100 million and the forecast depreciation is $25 million. Under this approach the closing RAB is equal to $75 million whatever the expenditure of the regulated firm. The regulated firm is allowed to keep all of the savings from reducing its capital expenditure. The regulated firm can maximise its revenue stream under this approach by exerting effort to both maximise the capex target and minimise the actual capital expenditure.

 AUTONUM  \* Arabic \s .  
It should be emphasised that such high-powered incentives to reduce capital expenditure are not always desirable. Incentives to reduce expenditure must be balanced with the incentive to promote service quality. Otherwise, the regulated firm will cut expenditure by reducing the quality or quantity of services.
 AUTONUM  \* Arabic \s .  
If the incentives to reduce expenditure are strong while the incentives for promoting service quality are weak or moderate, there is a serious risk of long-term under-investment with the risk of deteriorating service quality. This issue was recognised, for example, by the Essential Services Commission of Victoria. In a consultation paper released in June 1998 they wrote:

“One alternative would be to roll forward the projected capital expenditure for the current period. … The difficulty with this approach is that it would provide a strong incentive for licensees to inflate their future projections of necessary capital expenditure. It may also encourage under-spending on network maintenance and replacement programmes, risking a deterioration in service performance which may only manifest itself after a long time lag.”

 AUTONUM  \* Arabic \s .  
The following graph illustrates the incentive properties of each of these three variants on the “roll forward” approach:

Figure 1: Different Incentive Properties of Different “Roll Forward” Mechanisms

[image: image1]
The “Revaluation” Approach

 AUTONUM  \* Arabic \s .  
Under the roll forward approach, the depreciation is chosen by some methodology and then the closing RAB is set in such a way as to ensure FCM. An alternative approach is to forecast the closing RAB and then set the depreciation in such as way as to ensure FCM, as follows:

(a)
At the end of the period the regulator determines the closing RAB by some methodology (such as the “DORC” or “ODRC” methodology).

(b)
At the beginning of the regulatory period the regulator forecasts the likely (expected) end-of-period RAB and then sets the depreciation allowance in such a way as to ensure financial capital maintenance as far as possible, using the following equation:

Forecast Depreciation = Opening RAB + Forecast Capex – Forecast Closing RAB
 AUTONUM  \* Arabic \s .  
This equation can be re-written as follows:

Forecast Depreciation = Forecast Capex + Forecast change in RAB over the regulatory period
 AUTONUM  \* Arabic \s .  
In other words, under the revaluation approach, the forecast depreciation must be set on the basis of the likely change in the valuation of the RAB over the regulatory period. This point (that financial capital maintenance is preserved if and only if the depreciation is set on the basis of the expected future revaluation of the RAB) was made in a number of the submissions:

“The regulatory depreciation allowance would need to reflect an unbiased estimate of the forecast change in the ODRC value for the network over the regulatory period less the capital expenditure for the period. This is necessary to ensure that the expected present value of future cash flows equates to the RAB at the commencement of the regulated period”.

“In the case of periodic revaluations … an offsetting depreciation allowance is not only appropriate but necessary to guard against windfall gains and losses. For example, in the case where the revaluation results in an increase in the RAB, there would be a windfall gain for the TNSP and negative depreciation would be appropriate. However, in the case where the revaluation results in a decrease in the RAB, depreciation would be required by the TNSP to protect the return of prudent investment”.

“In practice, periodic revaluations should have the same outcome as using the roll-forward methodology. This is because any windfall gains or losses that arise from the revaluation should be compensated for by a depreciation adjustment (i.e., Financial Capital Maintenance is observed)”.

“[A] revaluation should have essentially the same outcome as rolling forward the asset base. Any gains or losses resulting from the revaluation should be appropriately compensated by a depreciation adjustment”.

 “The draft statement of regulatory principles provides for the use of depreciation to account for changes in value of the asset base to revaluations. This approach ensures Financial Capital Maintenance, i.e., regulated businesses are able to recoup the full cost of prudently made investments”.

 AUTONUM  \* Arabic \s .  
SPI PowerNet, on the other hand, expressed concerns that the revaluation approach would lead to systematic under-compensation for the TNSP. This concern is legitimate when the depreciation is not set in anticipation of any future falls in the RAB, in the manner described above. SPI PowerNet write:

“Optimisation as part of a revaluation also has the potential to inflict constant windfall losses on a business unless the underlying assumptions of the study account for the historical development of the network. This is because if a network was designed from scratch for a city the size of Melbourne some very different decisions on the location of connection points and lines may be made if the designers are not limited to the existing land and easement holdings”.

 AUTONUM  \* Arabic \s .  
As before, we can determine the incentive properties of this approach by looking at the difference between the resulting RAB and the RAB that is implied by FCM:

RABRV – RABFCM = Actual closing RAB - (Opening RAB + Actual Capex – Forecast Depreciation)
= (Actual closing RAB – Forecast closing RAB) + (Forecast Capex - Actual Capex)

 AUTONUM  \* Arabic \s .  
It is clear from this equation that the incentive properties of the revaluation approach arise from both the difference between the forecast and actual closing RAB and between the forecast and actual capex. In particular, the firm has a strong incentive to try to inflate the actual closing RAB (that is, the revaluation) by acting strategically in the information that it reveals to the regulator. At the same time, the firm has a strong incentive to try to reduce the actual capital expenditure.

 AUTONUM  \* Arabic \s .  
In the case where the regulator can forecast the closing RAB accurately, with limited opportunity for strategic behaviour by the regulator, this approach is identical to the third variant of the roll-forward approach above – the variant which involved high-powered incentives to reduce capital expenditure.

 AUTONUM  \* Arabic \s .  
The fact that the revaluation approach creates strong incentives to reduce capital expenditure was seen in the submissions as a major advantage of the revaluation approach.

“One of the key benefits of revaluation using an ODRC type methodology is that it would break the link between specific costs of a particular firm and the regulated revenue it receives. Rather, such revenue would depend on an industry-wide measure of the costs of a hypothetical new entrant, thus significantly reducing the potential and incentive for a TNSP to take advantage of asymmetric information in order to inflate its own costs”.

 AUTONUM  \* Arabic \s .  
As mentioned above, under the revaluation approach the regulated firm has a strong incentive to increase the forecast capex allowance and to try to increase the revalued RAB ex post. It may be costly for the regulator to try to overcome this strategic behaviour. This problem is significantly exacerbated by the wide scope for discretion in the decisions of the valuer:
“It is difficult to see that the use of an ODRC revaluation approach would imply a reduction in the administrative cost or complexity associated with setting revenue caps. As well as the initial investment required to make the ODRC revaluation methodology feasible, its continued use inevitably will leave room for dispute which – given the sums of money likely to be at stake – regulated entities will have an incentive and even a duty to their shareholders to seek to exploit.”.

“A further problem with DORC is its susceptibility to gaming. Every element of the calculation is both information intensive, and is open to a wide range of interpretations”.

 AUTONUM  \* Arabic \s .  
Even if we ignore the incentive to reduce capex (by assuming that the capex out-turn is exactly equal to the forecast capex) the revaluation approach exposes the regulated firm to risk – the risk that the forecast closing RAB will be different from the actual (or re-valued) closing RAB. If the uncertainty in the closing RAB is substantial, this risk could be significant and may need to be compensated through a higher cost of capital. This point is emphasised by the NECG in their submission
 and in previous comments to the Productivity Commission
.
 AUTONUM  \* Arabic \s .  
To summarise, the similarities and differences in these two approaches which we have highlighted so far:
(a)
First, putting aside issues of incentive regulation (that is, if actual expenditure is always equal to forecast expenditure), the two approaches are both entirely consistent with financial capital maintenance. This point is made in a few submissions:

“[I]n the case of a revaluation adjustment that reduces the value of the RAB, that valuation adjustment could be effected through an appropriate charge to depreciation. If that depreciation is included in the building blocks methodology for determining the allowed revenue, and therefore returns to the investor, the investor is no worse off as a result of the valuation adjustment”.

“Adjustments to valuations through the depreciation account are broadly consistent with the capital maintenance concept employed by the ACCC. It has very little effect on the NPV of the cashflow of the business as capital is returned to the investor through depreciation today or at some future time. If the business accepts the WACC allowed by the regulator then the business is indifferent to this revaluation approach”

(b)
Second, even putting aside questions of incentive regulation, the re-valuation approach exposes the TNSP to the risk that the forecast closing RAB will not equal the actual closing RAB. This enhanced risk may need to be reflected in the cost of capital.
(c)
Third, the roll forward approach can be set up to induce virtually any power of incentive to reduce capital expenditure. The revaluation approach imposes high-powered incentives to reduce capital expenditure, which may not be appropriate, depending on the power of other desirable incentives.

The Issue For Discussion

 AUTONUM  \* Arabic \s .  
The 1999 draft statement of regulatory principles seems to advocate the revaluation approach. Statement S4.2 in that document states that: “The Commission will conduct a DORC valuation to establish the maximum value of the asset base” . Statement S5.5 notes that: “Depreciation will be linked to changes in RAB … [taking into account] likely changes in a DORC-based valuation of the RAB”.
 AUTONUM  \* Arabic \s .  
The issue that was raised in the discussion paper and discussed in the submissions is whether or not to move from this “revaluation” approach to the “roll-forward” approach explained earlier. This issue is analogous to the DORC versus DAC debate of a few years earlier.
 AUTONUM  \* Arabic \s .  
As we saw above, under the revaluation approach, FCM requires that the depreciation be set in anticipation of the new, revalued asset base. However, despite the statements in the 1999 statement of regulatory principles, it seems that, in practice, the forecast depreciation has not been set on the basis of the likely change in the regulatory asset base over the regulatory period. Instead, it seems that the forecast depreciation has been set on a standard “straight line” basis.

 AUTONUM  \* Arabic \s .  
In this context, any subsequent re-valuation poses a significant risk that the firm will be either over-compensated or under-compensated without any offsetting incentive benefits. This might explain why SPI PowerNet expressed concern about the potential for a re-valuation:

“Adoption of Option 2 would remove one of the most significant regulatory risks overhanging TNSPs: the risk of a regulator appropriating business values through regular revaluation (from a business with a large sunk asset value faced with falling replacement costs). Currently, TNSPs bear this distinctly asymmetric risk with no compensation”.

 AUTONUM  \* Arabic \s .  
KPMG also noted the threat to financial capital maintenance of a re-valuation in these circumstances.

“Adjustments to the valuation other than through the depreciation account will be of concern to the regulated business. It is true that there exists the possibility of windfall gains to the business, but there is also a risk that there will be windfall losses to the business if the regulator can find reasons to reduce the value of the assets”.

 AUTONUM  \* Arabic \s .  
Given that the depreciation has not been set in the manner required for FCM, adopting the revaluation approach at the end of the current period seems particularly inappropriate.

A One-Off Revaluation?’
 AUTONUM  \* Arabic \s .  
Some submissions have argued for a one-off revaluation of the asset base (without anticipating the change in the asset base in the depreciation) in order to correct for “demonstrable errors” in the original RAB. Is there ever a case for re-valuation of the asset base in a manner which is not anticipated through a prior choice of the depreciation?

 AUTONUM  \* Arabic \s .  
Any such revaluation is, virtually by definition, a windfall gain or loss to the regulated firm. As argued earlier, windfall gains or losses should not be ruled out a priori. What is important is to determine whether the incentives created by such windfall gains or losses are desirable. It is possible that a revaluation (resulting in a windfall gain or loss) is appropriate where the revaluation is clearly linked to (and is anticipated by the TNSP) the achievement of a desirable outcome (such as higher quality services, a greater volume of services, or efficiency benefits).

 AUTONUM  \* Arabic \s .  
In particular, a revaluation to correct for an “error” in an earlier roll forward may be appropriate where that revaluation is necessary to ensure that the regulated firm is adequately compensated for its capital expenditure - that is, where an investment was made in anticipation of the regulator fulfilling its promise to ensure that all prudent investment is adequately compensated.
 AUTONUM  \* Arabic \s .  
The privatisation of a regulated firm is, of course, a mere transfer of ownership and has no necessary link with the expenditure decisions of the firm itself. However, it may be appropriate to revalue a RAB to correct for an earlier “error” in the RAB in order to preserve the legitimate expectations of investors in the privatisation process. However this only applies where it can be shown that the investors were given clear and specific information on how the future valuation process would be carried out and that these rules or guidance were not followed in the valuation process itself.

Allocation of sunk costs over time

 AUTONUM  \* Arabic \s .  
Let’s turn now to look at another key issue which is influenced by the choice of methodology for asset base roll forward – the issue of the allocation of the sunk costs of investment over time. The only economically sensible way to allocate the cost of sunk investment over time is to look at the effect on the path of prices / revenues. The path of prices should be smooth, and should depend on the path of demand, and trends in long-term underlying costs.

 AUTONUM  \* Arabic \s .  
In order to obtain a smooth path of prices / revenues, the expenditure of a regulated firm must be spread or amortised over time. But there is an infinite path of prices / revenues which have a present value equal to the present value of the expenditure. The two approaches above yield different paths of prices / revenues. Is one of these paths better than the others?
 AUTONUM  \* Arabic \s .  
First, however, it is worth addressing a commonly-held fallacy: that there the DORC valuation concept has some particular economic merit.

 AUTONUM  \* Arabic \s .  
One view that is often expressed (including in the 1999 statement of regulatory principles) is the view that the DORC value reflects the cost of a new entrant. This is simply wrong as a matter of economics. David Johnstone writes:
“Asset owners formal submissions to regulators and the written determinations of the regulators themselves (particularly ACCC and ORG) contain repeated albeit scantly supported claims that replacement cost asset valuation, particularly DORC, has a derivation in economic theory. This view has been recited to the point where its validity is widely taken for granted albeit without demonstration or acknowledged authority”.

 AUTONUM  \* Arabic \s .  
This point is reiterated in a paper prepared by the Centre for Economic Studies:

“The value of an asset in competitive markets is given by deprival value, which must lie somewhere between scrap value and DORC. There is no basis to say that DORC would prevail in competitive markets”.

 AUTONUM  \* Arabic \s .  
As to whether the DORC value is the price that would be paid by a new entrant, Prof Johnstone writes:

“A new entrant in the market for energy transmission services would have to pay full (undepreciated) ORC to duplicate or bypass existing infrastructure. There is no second hand market on which one can buy used, in situ, electricity grid or a gas pipe network, or even the individual components thereof. Hence, provided that DORC value claimed by the existing owner is less than the actual ORC there is no possibility of competition”.

 AUTONUM  \* Arabic \s .  
In my view, it is not possible to assert that the DORC valuation concept has any particular merit in and of itself. The choice between these two approaches therefore comes down to a comparison of the pros and cons of each approach. These pros and cons relate to factors, already discussed above, such as the effects of each approach on incentives and the effect of each approach on the path of prices / revenues over time. The effect of the two approaches on incentives was discussed above. The remainder of this section focuses on the effect of the two approaches on the allocation of sunk costs over time.

 AUTONUM  \* Arabic \s .  
As already noted above, the path of prices should be smooth, and should depend on the path of demand, and trends in long-term underlying costs. Does the DORC valuation approach do better at eliminating “price shocks” than the “roll forward” approach? It is easy to demonstrate that the DORC approach can in certain circumstances lead to more significant price shocks than the roll-forward approach using straight-line depreciation. See for example chapter 3 in Access Pricing in Telecommunications, OECD, 1994.
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In summary, basing the path of the RAB on a mechanistic formula for DORC may or may not give a “better” path of prices/revenues than a mechanistic formula for setting the path of depreciation. It depends on the number of assets, their age profile, whether the cost of new assets is increasing or decreasing, whether demand is increasing or decreasing and so on. It is not possible to say a priori that one approach is better in all circumstances. The approach which is preferable in, say, the electricity industry, which has relatively slow technical change is not likely to be the same as in, say, the telecommunications industry with relatively rapid technological change.
 AUTONUM  \* Arabic \s .  
More importantly, a DORC valuation could lead to large fluctuations in the path of revenues or prices when a large capital expenditure is required which is not reflected in an equivalent change in the DORC valuation.
 This can happen for two reasons:
(a)
“Refurbishment” - refurbishment can involve very substantial expenditure, with little or no effect on the replacement cost of a modern equivalent asset. Replacing the engine in a used car can require a substantial outlay with little or no effect on the cost of purchasing a brand new equivalent car.

(b)
“The effect of legacy networks” – the cost of upgrading a modern “greenfields” network to achieve a new service level may be much less than the cost of upgrading the actual historic, legacy network to achieve a given service level. If the DORC valuation is on the basis of a “greenfields” network the change in the DORC valuation will be much less than the capital expenditure required. For example, cost of adding “remote central locking” on a modern car which already has electric door locks is significant less than the cost of adding remote central locking on a model-T Ford which (as far as I know may not have door locks at all).

 AUTONUM  \* Arabic \s .  
Earlier we noted that financial capital maintenance requires that the depreciation be set in a way which is equal to the sum of forecast capex and the forecast change in the RAB over the regulatory period (the equation is reproduced below).

Forecast Depreciation = Forecast Capex + Forecast change in RAB over the regulatory period
 AUTONUM  \* Arabic \s .  
If the forecast change in the RAB is small (because the capex is not fully reflected in the change in the DORC for the reasons above), the capex will not be fully amortised but will be partly “expensed” by being included in the depreciation of the period. For example, suppose that the TNSP forecasts to spend $500 million on capex, but this will not be reflected in the DORC valuation, which is expected to rise by only $100 million over the regulatory period. In this case, the depreciation must be $400 million. As this example shows, in this case the majority of the capex must be treated as an expense in this regulatory period.
 AUTONUM  \* Arabic \s .  
This issue has been recognised by TNSPs. Both ElectraNet and SPI PowerNet sought to treat substantial parts of refurbishment capex as opex, in order to protect the expenditure against the possibility of a DORC re-valuation. 

“In its submission on the draft revenue cap decision, SPI PowerNet states that … it must request that all refurbishment capex in its application be reclassified as opex. SPI PowerNet would take this measure as a means of protecting its investment”

“ElectraNet has decided to treat several refurbishment and replacement projects … as opex in their application, to avoid the risk that these are not recognised when the network’s assets are revalued at the next regulatory reset”.
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The result is a path of revenues / prices which is not smooth but volatile and depends on the level of capex. In contrast, under the roll forward approach, with an appropriate choice of depreciation, the capex (of whatever type) can be fully amortised to give a smooth path of prices over time.

Summary

 AUTONUM  \* Arabic \s .  
In the light of the discussion above the following conclusions emerge regarding the strengths and weaknesses of revaluation (using DORC) and roll-forward:
(a)
The revaluation approach:

· Requires that the depreciation be set in anticipation of future revaluations of the RAB;

· Induces high-powered incentives to reduce capital expenditure (even though high-powered incentives may not be appropriate);

· Creates strong incentives for the regulated firm to inflate its forecasts of capex and to act strategically to increase the revalued level of the RAB;

· Exposes the regulated firm to risk that the forecast closing RAB is not equal to the actual closing RAB;

· May lead to price shocks and/or a volatile path of prices (especially when major capex works are not fully reflected in a revalued RAB);

· Is rigid and inflexible.

(b)
The “roll forward” approach

· Yields a power of incentives that depends on how much the closing RAB depends on forecast versus actual capex – the power of the incentives can be tailored to balance with other incentives;
· May yield a smooth path of prices over time if the depreciation is chosen in a way which anticipates future long-term capital expenditure levels – the path of prices / revenues can be tailored according to forecasts of the regulator;
· Reduces (but does not necessarily) eliminate the scope for strategic behaviour on the part of the regulated firm.
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In this light it is clear that there are strong grounds for preferring the “roll forward” approach. This is, in fact, the view expressed in nearly all the submissions. The views in the submissions are reproduced in the Appendix.
 AUTONUM  \* Arabic \s .  
Of course, further work is necessary to define precisely how the roll forward approach will operate. This will involve important decisions as to, for example, the extent to which the regulated firm will be given discretion over its capital expenditure programme and, where it is given some discretion, the appropriate power of the incentives to enhance service quality and quantity and to minimise capital expenditure. The clarification of these issues will affect, for example, the role of the regulatory test and may affect the design of the incentives for the control of operating expenditure.

Appendix A: Views in the Submissions
“EnergyAustralia prefers the use of a roll-forward approach to determining the regulatory asset base. This approach significantly reduces the subjectivity associated with other forms of valuation and provides more certainty that prudent and efficient investment will earn a regulatory return over the lives of the assets, provided that appropriate guidance is given by the regulator on an ex ante basis to identify what constitutes “prudent and efficient” investment.”
“However, … EnergyAustralia recommended that a new ODRC valuation be adopted for the 2004 Determination … EnergyAustralia notes that there is no one universally agreed approach to calculating a roll-forward, and in fact there are many variations in the manner in which one could be conducted. … Before EnergyAustralia could consider supporting a roll-forward approach, the ACCC would need to clearly articulate its position in detail on a number of issues”.
“SPI PowerNet strongly supports the ACCC’s preferred position to lock in the value of sunk assets (Option 2) where both the TNSP and ACCC are comfortable that valuations for sunk assets should remain permanently fixed.”

“VENCorp strongly concurs with the preferred position of the ACCC, and the conclusions of the ACCC’s independent advisers that … a preferred approach is for the RAB to reflect the level of capital expenditure undertaken and return of funds received over the regulatory period – that is, the rolling forward methodology”.

“TransGrid considers that the adoption of the roll-forward approach from its previous DORC valuation is an approach which it is able to accept, subject to appropriate principles for conducting the roll-forward being consistent with the principle of the maintenance of the financial value of capital”.

“ElectraNet strongly supports the ACCC’s preferred position to lock in the value of sunk assets, but only once a fair and reasonable asset valuation has been established”.

“Transend considers that sunk asset values should be locked-in and therefore not revalued. …. Transend considers that there is only a case to revisit jurisdictional asset valuations to establish the appropriate value of sunk assets where: the jurisdictional value exceeds deprival value or there are demonstrable errors in the valuation. … Transend does not consider that DORC valuations of capital additions are appropriate”.

Powerlink: “Transmission business have to make investments with lives of 50 years – the prospect of a revaluation every 5 years is an unmanageable business risk and will cause an investment drought because of the uncertainty. … Powerlink proposes that the ACCC reject the option of periodic asset revaluations in its final Statement of Regulatory Principles… Powerlink cannot yet nominate a preferred position between a full once-off revaluation or locking-in and rolling forward the jurisdictional asset valuation.”

“The EUAA does not support the ACCC’s preferred position on asset valuation because this would have the effect of removing an essential efficiency incentive for TNSPs. Nor does the EUAA see how the practical difficulties with valuation methodologies and information asymmetry can be effectively addressed with the ACCC ‘fall-back’ options. The EUAA would prefer that the ACCC further explore means to develop transparently effective incentives for TNSPs to achieve efficient outcomes for all their activities”.

“TXU supports the ACCC’s preferred position to “lock-in” the asset base on the basis that it avoids some of the subjectivity associated with DORC re-valuations.”

“Origin disagrees with this proposal as this would replace an effectively exogenous determination of a TNSP’s capital cost with one largely driven by the TNSPs themselves”.

Appendix B
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 be the forecast depreciation (which is a function of the forecast capex). Then the allowed revenue stream is 
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. Strict financial capital maintenance then applies when:
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In other words, strict FCM applies when the closing RAB is equal to the opening RAB plus the out-turn capex less the forecast capex plus the difference between out-turn and forecast opex.
RAB roll forward amount





Capital expenditure out-turn of the regulated firm





Case (c) – high powered incentives





Case (b) – medium powered incentives





Case (a) – low powered incentives








� The conditions are: if used continuously over time, with a WACC equal to the firm’s “true” cost of capital, and with the firm achieving the forecast efficiency targets.


� A third objective is the efficient use of those services – but since electricity transmission prices are determined outside the process for setting the revenue caps for TNSPs, this objective is not relevant here.


� This conclusion, that the firm neither gains nor loses from over- or under-spending, depends on the assumption that the regulator sets the firm’s allowed cost-of-capital equal to the “true” cost of capital of the regulated firm. If, as is likely, the regulator is somewhat generous in the allowed WACC, the firm will retain some weak incentive to expand the size of the RAB.


� The ESC enhances these incentives somewhat by also applying an efficiency carry-over mechanism to any capex over-spend or under-spend.


� ESC (1998), page 32. Similarly, Ofgem, when reviewing the first five-year regulatory period for electricity distribution companies noted that high-powered incentives for cost efficiency induced firms to sacrifice long-term service quality: “The focus [of regulated firms] appears to be on beating the projections on which the price control was based rather than on meeting objective standards at minimum cost and having a continuous incentive to outperform peers in the cost and quality of outputs”. Ofgem (1999), page 11.


� ACG (Attachment A to the Discussion Paper), page 30.


� Powerlink submission, page 12.


� Powerlink submission, page 9.


� ElectraNet submission, page 13.


� Powerlink submission, page 12.


� SPI PowerNet submission, page 13.


� EUAA and Origin both argued that this was a sufficient argument for using the DORC approach.


� Origin submission, page 2.


� ACG, page 44.


� BHP Billiton submission to the inquiry into National Access Regime, submission DR79, page 7.


� NECG submission, page 16.


� NECG submission to the inquiry into National Access Regime, submission DR113, page 8.


� KPMG page 9.


� KPMG, page 12.


� SPI PowerNet submission, page 10.


� KPMG, page 12.


� David Johnstone, “Replacement Cost Asset Valuation and Regulation of Energy Infrastructure Tariffs: The Problems with DORC”, December 2001


� Center for Economic Studies, submission on behalf of the EUAA to the PC review of the National Access Regime, submission DR101, page i.


� David Johnstone, submission to the PC review of the National Access Regime, submission DR74, page 13-14.


� This book was prepared by the current author.


� This is discussed further in Darryl Biggar, “When investment is ‘lumpy’”, Network, Issue 13, April 2003.


� SPI PowerNet Final Decision, page 64.


� ElectraNet Final Decision, page 51.


� VENCorp submission, page 13.


� TransGrid submission, page 18.


� ElectraNet submission, page 12.


� Transend submission, page 11.


� Powerlink submission, page 8.


� EUAA submission, page 25.


� TXU submission.


� Origin submission page 2.
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