Background to CDCM revenue matching

by Franck Latrémolière on Thursday 25 August 2011
[edited on Friday 18 May 2012 to correct some dates]

1. CDCM charges include an element known as “revenue matching” or “scaling”.

2. The revenue-matching element is included in unit charges for demand (p/kWh and p/kVArh) only.  There is nothing similar in standing charges (p/kVA/day and p/day), generator excessive reactive power charges (p/kVArh), or generator credits (p/kWh).

3. In the CDCM models published in February 2011, the effect of revenue matching on charges varied from an 11 per cent reduction (UKPN LPN, HV HH Metered, unit rate 1) to a 1550 per cent increase (CE NEDL, HV Sub HH Metered, unit rate 1).

4. Thus, the revenue-matching element represents up to 94 per cent of the charges for units distributed at peak time.  The inclusion of revenue matching also goes a long way to explain the magnitude of variations in prices between DNO areas.

Old history

5. Revenue matching arises from a discrepancy between the costing methods underpinning the details of a tariff structure and an overall financial target applied at the level of the DNO as a whole.

6. In the 1984 tariff formulation manual (a document distributed to nationalised electricity boards), the issue is explained as follows:

[Paragraph 4001] [… The income from applying long-run marginal cost tariffs] may not be that implied by the Board’s financial target in a particular year, which can be based on quite different political exigencies.

[Paragraph 4002] There must therefore be some deliberate process of reconciliation between the results from the application of marginal costing to every tariff class load and the financial target set for the Board.

7. The methods discussed in the 1984 tariff formulation manual are mostly expressed in terms of reductions in tariffs.  A main recommendation (paragraph 4010) was that adjustments should be made to standing charges rather than unit rates.  This was on the basis that a reduction in standing charges is likely to have less effect on customer demand than a reduction in unit rates.  Such an effect on customer demand was considered as something to be avoided as much as possible, since the income from additional demand would not cover the costs modelled for it.

8. After privatisation, one might have expected discrepancies between relevant costs and politically motivated financial targets to vanish.  But that did not seem to occur.  Instead, a system of price controls took the place of the financial targets, and DNOs used a variety of ways to model costs and to apply revenue matching in order to set distribution use of system charges that comply with the price control.  The idea of revenue matching (which was also called scaling) appeared to become embedded in debates about use of system charging.

CDCM June 2009 consultation

9. In the first half of the calendar year 2009, the DNOs (working together voluntarily at the time) examined various options to reconcile a cost-based CDCM with price control obligations.

10. A majority of the DNOs endorsed a proposal for an annuity scaler.  This entailed adjusting the annuity rate used to convert the capital value of assets notionally required to deliver the electricity service into annual charges, in such a way that the cost-based tariff structure using the adjusted annuity rate would comply with price control requirements.

11. The annuity scaler method and preliminary results from its application were presented as part of the DNOs’ June 2009 public consultation.  With the preliminary data used in that consultation, the annuity rate needed to reconcile costings with 2009/2010 price controls varied between 2.5 per cent and 7.6 per cent.

12. The DNOs’ consultation document included sensitivity modelling of some alternatives, including a scenario using a fixed adder applied to peak-time consumption in a way somewhat similar to the current approach under the CDCM (but even more concentrated on the red time band).  The DNOs’ consultation document said:

3.109.  We considered the possibility of using a fixed adder for revenue matching.  This was not pursued because it would not provide an objective justification for charges. 

3.110.  The fixed adder would not provide an objective justification based on cost for the simple reason that it is not an estimate of a cost element. 

13. The DNOs’ consultation document showed results for an illustrative model not representative of any individual DNO.  The fixed adder section in these results was introduced by:

The following scenario shows the effect of using a fixed adder instead of an annuity scaler for revenue matching.  The effect of such a change is sensitive to input data and the results below might be very different from what would happen for individual DNOs.  This option would have a complex interaction with the other scenarios examined above.  You can use the models available from http://2009.energynetworks.org/structure-of-charges/ to examine these interactions. 

Ofgem’s criticism of the June 2009 approach to revenue matching

14. On 10 June 2009, Ynon Gablinger of Ofgem wrote in an email to DNOs:

Our October decision document [this refers to Ofgem’s 1 October 2008 paper which proposed a collective licence modification that was not in the end taken forward] specified a fixed adder approach for the purpose of revenue reconciliation. Our decision of a fixed adder was on the basis that it maintains the absolute relativity between tariffs and therefore best reflects and retains the incremental cost signal from the charging model.

You have a preference for an annuity scaler where you adjust the annuity rate to ensure the reconciliation of revenues.  You argue that we should not be wedded to an annuity factor that is based on a rate of return estimated for price control purposes; as long as we can get a different, reasonable, annuity scaler that ensures revenue reconciliation, its distortion to cost reflectivity is only to the extent that the regulatory rate of return (currently, 6.9%) is more appropriate – a point that you disagree with.

We have reservations with the use of the annuity scaler in the following respects:

§ The annuity scaler is an arbitrary annuity generated for the purpose of reconciliation but without an underlying cost driver.

§  As you acknowledge, the annuity scaler should be applied only if the resulting figure is sensible.  When it is not, the model should be re-examined and if no fault is found use the fixed adder.  We are concerned that interpretation of ‘sensible’ annuity scaler is vague and that the need to apply judgment with regard to the annuity scaler introduces unnecessary complication. (If you were to use an annuity scaler we would expect to see clarification as to what will your criteria be to determine whether the annuity scaler is sensible and what you propose to do when it is not sensible).

§  Even if scaling turns out to be a small element of the charge now – we need to consider if that means it will remain so in to the future.

In view of the concerns above and our belief that the fixed adder is least distortive to the cost signal, we continue to support the use of a fixed adder for revenue reconciliation.

15. I think that the “cost signal” might relate to a comparison between LV and HV tariffs for customers who are similar in every respect other than supply voltage, rather than a comparison between tariffs for users with different consumption patterns.  But I do not follow the reasoning in the email quoted above.

How Ofgem forced a change of approach

16. On 1 July 2009, the collective licence modification that created a licence obligation for DNOs to make CDCM proposals to Ofgem came into force.  This formalised the end of the voluntary collaboration between DNOs on the CDCM and its replacement by a compulsory collaboration on Ofgem’s terms.

17. At about the same time, coincidentally or not, Ofgem’s staff announced a change in their attitude to the issue of charges for the costs associated with repair and replacement of customer-contributed assets (such as service cables and LV mains).  Like revenue matching, the treatment of these costs had been the subject of many discussions in the first half of calendar year 2009.

18. On 3 July 2009, Ynon Gablinger of Ofgem wrote in an email to DNOs:

This email is to set out our position on the treatment of replacement cost of customer contributed assets in the 500MW model. 

After careful consideration of the issue, our position is that we are unlikely to accept the inclusion of replacement costs in the 500MW model.  

As we have set out previously we understand your arguments. Since the publication of your charging models we have been able to review the charging impacts from each DNO’s model. The inclusion of future replacement costs in the model has a large impact on charges due to the high weighting placed on these costs.  This appears to distort more immediate cost messages.  We do not consider this to be appropriate as you are placing a high value on unreliable and distant future cash flows and comparing these directly against current investment. We consider that costs and benefits in 40 years should not affect practical decision making in the present. We deem a pragmatic solution going forward is to exclude replacement of customer contributed assets from the model.  
19. This change affected revenue matching.  If replacement costs for customer-contributed assets are eliminated from the costing, then an annuity rate of more than 10 per cent would be needed to match price control revenue in several DNO areas.

20. On 8 July 2009, the DNOs issued a supplementary consultation to address the consequences of Ofgem’s new position.  The DNOs’ supplementary consultation discussed the impact of the change on revenue matching, and said:

46. Using an annuity scaler in a model where a substantial part of costs has been left out risks leading to excessive charges for the use of the assets that are included in the model since the effective annuity rate necessary to recover allowed revenue from a truncated cost base may imply a rate of return in excess of any reasonable estimate of the cost of capital. […]

48. The 12 June 2009 consultation document proposed to reject the option of a fixed adder on the basis that it led to charges that were not justified by cost.  Once replacement costs have been excluded from the model, this criticism is hollow: there is no prospect of justifying charges by cost on the basis of an incomplete model of costs.

49. […] Ofgem has told us that a fixed adder is least distortive to the cost signal. […]

QS8. Is the essential feature of a fixed adder approach to revenue matching that it should collect the same amount of money from a customer with a given capacity and load irrespective of whether the user is supplied at HV or at LV? 

51. For the purposes of modelling scenarios for this supplementary consultation, we have assumed that the answer to this question was positive.  The fixed adder that we have modelled is added to unit rates and the amount that it collects is proportional to the contribution of each tariff/rate to system simultaneous maximum load, using a single uniform £/kW charging rate for all tariffs irrespective of voltage of supply. 

Revenue matching options considered after the change of approach

21. In July 2009 and August 2009 (working to a deadline of 1 September 2009 to complete the CDCM proposals), the DNOs and Ofgem experimented with many options for the application of a fixed adder.  Some of the complexity in the CDCM spreadsheet is a remnant of this process.

22. Ynon Gablinger of Ofgem wrote on 29 July 2009:

We investigated several different fixed adder applications.* 

§  Option B1: add or subtract a uniform £/kW at each network level (network model only)

§  Option B2: add or subtract a uniform £/kW at each network level (network model + opex)

§  Option C1: add or subtract a single £/kW at the highest network level (network model only)

§  Option C2: add or subtract a single £/kW at the highest network level (network model + opex)

§  Option D: add or subtract a single p/kWh from unit rates

§  Option E: add or subtract a uniform p/kWh at each network level

§  Option F: scale all tariff components based on the single p/kWh adder obtained from option D

* Option names follow our discussion at WS2.  Option A, annuity scaler, was not considered here.

Our preferred application from an economic principle point of view is option D.  We continue to believe that what we are trying to achieve with the fixed adder is minimal disturbance to the relativity between unscaled tariffs.  While the ‘relativity between tariffs’ can be interpreted in different ways we believe that taking it to mean preserving the absolute differential between tariffs is appropriate. Options B1, B2, C1 and C2 do not preserve unscaled tariff differentials.

23. Ynon Gablinger of Ofgem wrote on 6 August 2009:

Currently, Option D of a single p/kWh adder applied on final charges generates negative unit rates for some DNOs.  While this problem may disappear for some DNOs following the next round of model population, it is unlikely to disappear completely.
 A simple option to dealing with the problem of negative unit rates is to impose a non-negative lower bound on their values.   I would appreciate your views on this.

24. Option D adjusted to avoid negative charges for demand was labelled option U.

25. Options B and C evolved through several iterations, and were eventually superseded by option T, which is the current CDCM option.  A key driver of that evolution was Ofgem’s guidance, in particular an email from Colette Schrier of Ofgem on 12 August 2009 which said:

[…] we may well have concerns […] in terms of the adder being applied at multiple voltage levels.

26. DNOs debated options T and U.  The preference that emerged was for option T.

27. Some DNOs were particularly concerned about the widespread zero charges that option U gave in some DNO areas.  They argued that there was a risk that LDNOs (inset networks) might have a legitimate complaint if they had to compete against a DNOs’ zero charges for off-peak use in some customer groups, in a context where the DNOs’ own CDCM cost analysis found that there was a non-zero cost associated with lower voltage levels in delivering these services.

28. There was also a point that in some cases the differentials between the effect of option U revenue matching on HV and LV tariffs caused by the application of the lower bound were larger than any differentials under option T.  But that point did not seem to impress Ofgem much.

29. On 14 August 2009, Colette Schrier of Ofgem wrote:

Thank you for your pros and cons analysis options T and U and the option U models.

From the analysis you provided yesterday I am not convinced the case is clear cut regarding the levels of ‘distortion’ under option T versus option U.

My understanding is that you intend to go with option T. We are willing to consider your position on this issue within your CDCM submission where you will need to fully justify your approach. We are likely to consult on the fixed adder approach as part of our wider consultation on the CDCM.

The approval of the CDCM

30. In late August 2009, the DNO’s formal CDCM proposals were based on option T (with the non-negative lower bound from option U now also built into option T).

31. Ofgem’s September 2009 consultation document says:

2.56. Our view has been that the important cost message embedded in pre-scaled charges is the differential between these charges across customer groups.  We expressed our view that a matching mechanism should endeavour to preserve these differentials in absolute terms.  In our October 2008 decision document we envisaged a fixed adder to be applied either to MPAN, kWh or kW in order to achieve this, but said that the details of the application need to be developed by the DNOs.   

2.57. In the June consultation the DNOs used an annuity scaler (i.e. asset scaler) approach for revenue matching.  At the time we commented that there was no economic rationale to this approach and noted that it does not preserve cost differentials.  Responses to the consultation widely supported a fixed adder application over the annuity scaler application for revenue matching.  

2.58. Whilst the DNOs' initial consultation in June considered an annuity scaler rather than a fixed adder, the DNOs issued a supplementary consultation containing a fixed adder approach in early July which modelled a fixed adder to unit rates where the amount collected was proportional to the contribution of each rate/tariff to system maximum load using a single £/kW charging rate across all tariffs. This consultation paper presented charging models that incorporated this fixed adder (along with incremental operating expenditure and the exclusion of replacement costs). The use of system charges were significantly different from those presented in July [sic].  

2.59. The CDCM proposal presents a revenue matching method whereby a single £/kW/year is added to demand costs at the transmission exit level.  This adder flows into unit rates of demand customers and is allocated according to their contribution to demand at time of system peak.  The final adder to the unit rate will not be equal across customers and the pre-scaling unit rate differential will therefore not be preserved in final charges. […]

32. Ofgem’s consultation includes a figure 5 and some words about a “differential between total kW charges (before losses adjustment)”.  I do not really understand these points (there are no kW charges in the CDCM).  

33. Ofgem’s document does not appear to explain why, under option T, the adder to the unit rate will not be equal across customers.  The reason is that the model has different information about assumed consumption patterns for different unit rates and different customer groups.  For example, in most DNO areas, the domestic off-peak rate 1 gets less revenue matching than the domestic two-rate rate 1, because there is much less coincidence with GSP peaks of off-peak consumption than of day-time Economy 7 consumption.  More interestingly perhaps, the model may also have different information about assumed consumption patterns for LV HH Metered and HV HH Metered, in which case different coincidences to GSP peak will be used for unit rates in these two tariff groups.

34. Ofgem’s consultation also says:

2.61. The revenue matching application put forward in the CDCM has a number of desirable characteristics: from a practical point of view it is simple and bears little risk of generating negative charges; and from a theoretical point of view it preserves the pre scaling differential in the total charge per kW of capacity.

2.62. Charges per kW of capacity are transformed into charges per kWh in order to correspond to meter reading data, which in itself presents a distortion. However, given that meters are not read continuously for the vast majority of customers, this approach should provide a good proxy for maintaining differentials between different customer groups based on contribution to peak demand, assuming profiling data is accurate.

2.63. This £/kW approach to fixed adder scaling appears appropriate given that peak demand is assumed, on average, to drive investment.  In light of this we consider the approach acceptable in respect of demand customers. We expect DNOs to monitor this issue for developments on their network, for example the introduction of smart metering.   

35. I do not understand the theoretical point of view that paragraph 2.61 refers, or the reference to continuously-read meters.

36. I am surprised by the reference to what drives investment in paragraph 2.63.  The CDCM charges already include what seems a fairly comprehensive set of cost estimates for network reinforcement investment driven by peak-time consumption, so it makes no sense to double-up this charge with a revenue matching element.

37. A main element of cost that is not modelled in the CDCM is the replacement of customer-contributed assets.  That type of investment is not driven by peak-time consumption: instead it would naturally be charged for through standing charges, such as fixed or capacity charges.

38. Ofgem’s consultation continues:

2.64. In respect of generation charges, the proposal does not provide any justification for the decision to exclude them from scaling.  Moreover, the implication of this decision on demand and generation charges has not been demonstrated.  We view the absence of justification and impact analysis as a weakness of the proposal.  We would expect this matter to be addressed through open governance arrangements.

39. The only charges to generators in the CDCM are fixed charges and excess reactive power charges — everything else is a credit.  The DNOs had considered and rejected the option of adjusting credit payment rates to generators to be consistent with demand unit rates after revenue matching.  I think that one point against doing this was that there could be no good reason to adjust seemingly cost-reflective payments to generators for network support by a revenue matching amount that would be driven by a DNO’s overall price control position, rather than network costs.

40. The only substantive comment about revenue matching in Ofgem’s November 2009 document appears to be about the treatment of generators (paragraphs 2.37–2.38).
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