That formula for the pre-tax cost of capital is not right
by Franck Latrémolière on Monday 4 August 2014
This paper comments on a draft DCP entitled “Updating references to the cost of capital in the CDCM and EDCM to ensure consistency with RIIO ED1” circulated to DCMF MIG members today.
The draft DCP proposes to introduce the following formula in the charging methodology:  pre-tax cost of capital = (gearing assumption x the pre-tax cost of debt) + (1- gearing assumption)*(post tax cost of equity/(1-Corporation Tax Rate)).
[bookmark: _Toc262902365]Problems with the formula itself
Apparently MIG thought that a formula that had been used historically to derive the pre-tax cost of capital should be incorporated into the CDCM and EDCM.
It is true that the formula has been used in the past.  However, it is wrong, because it mishandles the interactions between cost of capital, inflation and tax.
Specifically, the formula has two obvious defects:
(a) The proposed formula would not be consistent with the pre-tax profit allowed in Ofgem’s price control on the basis of the cost of capital (even if the parameters had been correctly sourced and had not changed in the intervening period).
(b) The proposed formula would not reflect the pre-tax cost of capital of a distribution network, and would therefore fail to satisfy the relevant objective that relates to cost reflectivity.
To demonstrate the defects in the formula, let’s assume:
(c) Gearing 65% (sources: Ofgem and WPD).
(d) Cost of equity 6.4% (sources: Ofgem and WPD).
(e) Cost of debt 2.72% (source: Ofgem in 2013).
(f) Corporation tax rate 20% (source: HMRC from 2015).
(g) RPI growth forecast 3.1% (source: Ofgem model last week).
(h) Forecast growth in network asset prices: 2% (source: OBR inflation forecasts March 2014, using either the CPI and GDP deflator as proxies for price inflation; RPI growth is higher, but, as the UK Statistics Authority rightly points out,[footnoteRef:1] RPI is not an adequate measure of price inflation). [1:  	UK Statistics Authority (2013) The Retail Prices Index: Assessment of compliance with the Code of Practice for Official Statistics. http://go.reckon.co.uk/c12349.pdf] 

The proposed formula works as follows:
(i) pre-tax cost of capital = (gearing assumption x the pre-tax cost of debt) + (1- gearing assumption)*(post tax cost of equity/(1-Corporation Tax Rate)).
(j) pre-tax cost of capital = (65%*2.72%) + (1-65%)*(6.4%/(1-20%)).
(k) pre-tax cost of capital = 4.57%.
Ofgem’s price control financial model seems to work as follows:
(l) "Forecast cost of debt” (row 102 in Finance&Tax) = (1+”cost of debt”)*(1+RPI growth) - 1 = (1+2.72%)*(1+3.1%) - 1 = 5.90%.
(m) Tax deductible interest = 65%*5.90%*total regulatory assets (if I am understanding row 166 in Finance&Tax correctly, Ofgem assumes that for RPI-linked debt the total amount deductible for tax purposes is also 5.90%).
(n) Post-tax value of debt tax shield = 65%*5.90%*20%*total regulatory assets.
(o) Pre-tax profit required to meet post-tax cost of equity, as a percentage of total regulatory assets = (65%*2.72% + 35%*6.4% - 65%*5.90%*20%)/(1-20%).
(p) Pre-tax profit allowance rate = 4.05%.
The actual pre-tax cost of capital of a distribution network is calculated by balancing out total economic gains and losses in a year, as follows (I am using the accounting convention that shareholder value is a liability of the limited liability company):
(q) Gain from asset revaluation = 2%*total assets (not taxable).
(r) Cost of servicing nominal debt and servicing plus value growth of RPI-indexed debt = 65%*5.90%*total assets (the 5.90% figure is the same as mentioned above) (assumed fully tax deductible as in Ofgem’s model).
(s) Cost of return on equity (dividends) = 35%*6.4%*total assets (not tax deductible).
(t) Cost of growth in the value of equity (assuming that the 6.4% figure is measured relative to RPI) = 35%*3.30%*total assets using a similar multiplicative formula as for debt (not tax deductible).
(u) Net economic cost to be covered from profits after tax = (35%*6.4% + 35%*3.30% - 2%)*total assets.
(v) Profit plus tax required to meet the net costs ton be covered from profits after tax = (35%*6.4% + 35%*3.30% - 2%)/(1 - 20%)*total assets.
(w) Pre-tax profit required to meet all the costs, as a percentage of total assets = (35%*6.4% + 35%*3.30% - 2%)/(1 - 20%) + 65%*5.90%.
(x) Pre-tax profit required rate = 5.58%.
The three numbers are significantly different:
(y) With the parameters above, the proposed formula returns 4.57%.
(z) With the same parameters, Ofgem’s financial model would allow only 4.05% in pre-tax profits.
(aa) Using the same assumptions again, the economic cost of capital for a power distribution network would be 5.58%.
My proposed solution
I think that the only the third calculation one is relevant to the CDCM.  This is because of the CDCM’s cost-reflectivity objective.
This conclusion does not imply any criticism of Ofgem’s price control system (fertile ground though that might be), because under the price control the regulatory asset value of the DNO rises with RPI i.e. faster than price inflation, and therefore it is reasonable that the profit allowed in each year should be less than the true cost of capital: this is a mere redistribution of profits across time.
This is a similar logic as underpins National Grid’s policy of charging a higher rate of return in connection charges when using MEA revaluation instead of RPI.
[bookmark: _GoBack]Under the CDCM, the relevant objective is to reflect costs, not to reflect the details of financing or timing of the price control.  Thus, only the third calculation above seems relevant.
The third calculation above could be adopted either as a formula or as a number.  My impression is that it would be better to use a number, to avoid any difficulties in sourcing input data.  Using a hard-coded number would also have the advantage that the same figure would be used for WPD and for the other DNO areas (unless of course we find evidence of a different economic cost of capital in the different DNO areas).
I vote for a figure of 5.5%, which would be hardcoded in the methodology to apply from 1 April 2015 until changed by a future DCP.
Other wording problems
I interpreted the phrases “the Authority’s then most recent review of the charge restriction conditions” to be a reference to the final proposals or associated licence modifications.  Those are unlikely to contain the cost of debt figure or the corporation tax rate figure needed for the proposed formula.
George has explained to me that he expected to source the data from the documents and models produced by Ofgem as part of the annual iteration process.  If that is the plan, and if a formula was to be used, then I think that reference to the annual iteration process would need to be explicit.
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