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Introduction

Recent UK regulatory decisions have been confused about the treatment of tax in the cost of capital.  The effect of this confusion is economically significant.  Differences of up to several percent in the pre-tax required return can result from different treatments of tax.

While some aspects of these tax effects are matters of legitimate disagreement, there are others that are simply wrong.  The purpose of this note is to lay out a consistent framework for the treatment of tax in the cost of capital and to demonstrate the inconsistency in the tax treatment proposed by Oftel.  Section A lays out the theory and Section B applies it to Oftel’s proposal.

A: THEORY

1. Assumptions and Definitions
The market value of debt is D and of equity E.  The pre-tax interest rate is i and the pre-tax return that equity investors require is r.  We assume that the corporate tax rate is Tc, the imputation rate is TI and investors all face a tax rate of TPD on debt returns and TPE on equity returns.  To make things simple, we ignore the risk-premium on equity.  This makes no substantive difference to the argument.

2.  Required Equity Returns: Pre-Investor Tax
If investors equalise after-tax returns then they set the after tax return on equity to be equal to that on debt:


r(1 - TPE) = i(1 - TPD)

 




         (1)

This implies that the pre-investor tax equity required return is set as:


r = i(1 - TPD)/(1 - TPE)






         (2)

Thus once we identify a particular tax clientele as being the one that is important in setting the marginal required equity return, it gives us the relationship (2).  A particular assumption that is popular with the MMC is that TPD and TPE are equal, so   r = i.

3.  Required Equity Returns: Post Corporate Tax

With an imputation tax the return that is delivered out of corporate after-tax cash flow on which the full corporate tax has been paid is not the same as the return to the investor before tax. Investors can use the imputation credit to offset their own tax at the imputation rate, so an investor requiring a pre-tax return of r need receive only   r(1 - TI) out of a dividend flow that carries with it the imputation credit.  Thus the required return after corporation tax (which is also after imputation tax) is: 


r( = r(1 - TI) = i(1 - TPD)(1 - TI)/(1 - TPE)




(3)

Using the MMC assumption of TPE = TPD this gives:


r( = i(1 - TI)








(4)

This is a standard assumption used by many people (including me) in setting the required equity return.

4.  Required Equity Returns: Pre-tax

Now consider what pre-tax corporate return is necessary to deliver the after-tax return given by (4).  Any corporate pre-tax return is taxed at the corporate level at the rate (1 - TC), so the pre-tax return that is equivalent to r( is given by:


r* = r(/(1 - Tc) = i(1 - TPD)(1 - TI)/(1 - TPE)(1 - Tc)



(5)

Using the MMC assumption of TPE = TPD:


r* = i(1 - TI)/(1 - Tc)







(6)

Thus the tax ratio (1 - TI)/(1 - TC) appears as the link between the gross interest rate, i,  and the required return on equity before investor tax, r*, under this assumption.  Note, however,  that this assumption does not give debt neutrality and also it is not the assumption used by Oftel.

5.  Debt Neutrality

All the above is purely mechanical once the values of TPD and TPE are assumed.  One special case of interest is the case where the value of the firm is not affected by the amount of debt (the ‘Miller’ equilibrium).  We can figure out the values of TPD and TPE that correspond to this by computing the value of the firm:


Pre-tax cash flow:



C


Interest charge:



iB


Tax payment:




(C- iB)Tc


Equity cash flow after corp. tax:

(C - iB)(1 - Tc)


Equity cash flow before investor tax:

(C - iB)(1 - Tc)/(1 - TI)


Equity cash flow after investor tax:

(C - iB)(1 - Tc)(1 - TPE)/(1 - TI)

The equity value is then given by the equity flow capitalised at the investor after-tax required return of r(1 - TPE) =  i(1 - TPD):


E = [(C - iB)(1 - Tc)(1 - TPE)/ (1 - TI)]/i(1 - TPD)



(7)

The value of the firm is V = (E + B).  Computing this using (7) we can see that V is independent of B only if:


(1 - Tc)(1 - TPE) = (1 - TPD)(1 - TI)





(8)

If this is the case then: V = C/i, so that the value of the firm is its pre-tax cash flow discounted at the pre-tax interest rate.

A common assumption is that TPE = 0, in which case (8) implies that:


 (1 -TPD) = (1 - Tc)/(1 - TI)






(9)

This is the assumption under an imputation system that is equivalent to the ‘Miller’ assumption that TPD = Tc and TPE = 0 under the US system.

6.  Inconsistency
There are some combinations of tax adjustments that are plainly inconsistent. Consider an all-equity financed firm and imagine that we were told that the pre-tax required return is i(1 - Tc)/[(1 - Tc)/(1 - TI)] = i(1 - TI).  This is, effectively, what Oftel proposes.  Then using (5) we have:


r* = i(1 - TI) = i(1 - TPD)(1 - TI)/(1 - TPE)(1 - Tc)


           (10)

So that:


(1 - TPD) = (1 - TPE)(1 - Tc)





          (10()






One way that this could be true would be that TPE = 0 and TPD = Tc.  But then note that the condition for debt neutrality (8) is not fulfilled.  Indeed the value of the firm would be:


V = C/i(1 - TI) - B TI/(1 - TI)





           (11)

This decreases as B increases.  Thus these assumptions imply that the tax effect of debt is such that the value of the firm  falls with leverage, something that no-one has ever proposed. 

The reason for this can be seen if we consider the Oftel treatment for a hypothetical firm that is financed entirely with debt.  In that case, the Oftel pre-tax required return would also be given by:


i (1 - Tc)  [(1 - TI)/(1 - Tc)] = i(1 - TI)




           (12) 

However, a pre-tax return of i(1 - TI) is clearly inadequate to service debt with interest at a rate i, so the Oftel pre-tax return would be too low by the amount iTI to satisfy debtholders.

The flaw in the Oftel analysis comes from a confusion of two rates of return: the post-corporate tax return of r( and the pre-investor tax rate of return r.  The relationship between these and the pre-corporate tax rate of return r* is:


r* = r(/ (1 - Tc) = r(1 - TI)/(1 - Tc)




         (13)

Unfortunately, the tax treatment used by Oftel computes the rate net of all corporate tax, r(, but then grosses it up by the adjustment (1 - Tc)/(1 - TI) which is the correct adjustment to get r* from for the rate before investor tax, r.  The difference between the two, (1 - TI) shows up in expressions such as (11) above for this reason.

7.  Risk premium

In the presence of risk, the above analysis is unchanged.  It simply applies to risk-adjusted rates.  

8.  Complications
The  simplifying assumptions made by Oftel are perpetual streams of cash flow, full distribution and taxation based on cash flow. Using more realistic assumptions would mean that the switch between returns after corporate tax and before tax cannot be made by simply grossing up at the rate Tc.  The adjustment must be made by computing the pre-tax return that gives the correct after tax return given the actual tax rules and asset profiles. The point remains, however, that the tax rate to use in this adjustment is Tc and not [1 - (1 - Tc)/(1 - TI)] as Oftel proposes.

In general the way to switch from post-tax to pre-tax required returns is to compute the pre-tax economic return that is required to give the appropriate level of post-tax return.  This will depend upon asset profiles and tax accounting rules.  The relationship will not, in general, be close to any simple calculation based on crude simplifying assumptions.  In particular, as the tax system works in nominal terms, the calculations made by Oftel in real terms have little relevance.

B: OFTEL’S PROPOSAL
1.  Introduction
We now consider the proposed treatment of tax by Oftel.  We focus on their ‘Low’ case.  This use the following:

(1)  Real risk-free rate


     3.3%
  (pre-tax)

(2)  Equity risk-premium

     4.0%

(3)  Equity beta


     0.6

(4)  Post-corporate tax cost of equity
     4.6%
  (3.3% x (1 - .33) + 4.0% x 0.6)

(5)  Gearing



     15%

(6)  Debt premium


     0.5%

(7)  Post-tax cost of debt

     2.5%
  ((3.3 + 0.5)% x (1 - .33))

(8)  Real post-tax WACC

     4.3%
  (2.5% x .15 + 4.6% x .85)

(9)  Real pre-tax WACC

     5.2%
  (4.3% x (1 - .2)/(1 - .33))

The real pre-tax WACC calculated should be the pre-tax economic return on the market value of assets that will deliver to all investors a fair after-tax rate of return.  We can see whether the pre-tax return calculated by Oftel will actually give investors a fair return by making explicit the tax assumptions that Oftel is using.  It is difficult, however, to interpret their treatment of tax as they are not explicit in their assumptions.  They state that ‘the range of estimates of the pre-tax cost of equity include scenarios in which there is a tax advantage to debt and scenarios where it is assumed that any tax advantage is captured by lenders.’  The use of the corporate tax rate in the calculation of the cost of equity in row (4) above suggests that it is the latter assumption that is being used here.  Therefore, I consider two cases that are consistent with this.

2.  Case A
From Section 5 above, with TI = 0.2 and TPE = 0 the assumption of debt neutrality corresponds to (1 - TPD) = (1 - TC)/(1 - TI).  This gives TPD = 0.1625.  Treating the 4.6% required return on equity as post-corporate tax, we can trace through the required returns as follows:





        

  Equity           Debt


Units of capital


    85

15


After-investor tax required return
    5.75%
3.18%


Pre-investor tax required return
    5.75%
3.8%


Post-corporate tax required return
     4.6%
2.55%

This gives a post-tax WACC of 4.3%, but a pre-tax WACC of 4.3/(
1- 0.33) = 6.42%.  

If this return is earned, then investors will be satisfied as follows:


EBIT




6.42

(100 x 6.42%)


Interest



0.57

(15 x 3.8%)


Pre-tax income


5.85

(6.42 - 0.57)


Tax




1.93

(0.33 x 5.85)


After-tax income


3.92

(5.85 - 1.93)


Dividend



3.92

(Full distribution)


Reclaim ACT



0.98

(3.92/0.8 - 3.92)


Pre-tax Dividend


4.90

(3.92 + 0.98)


Pre-tax equity return


5.75%

(4.90/85)

Thus Oftel’s assumptions about after-tax required returns require a pre-tax return of 6.42% rather than the 5.2% claimed by Oftel, if this is the assumption they are using.  

Note, however, that the tax system works in nominal terms.  If we compute, using their inflation forecast, the nominal required return corresponding to the after-tax real WACC of 4.3%, it is 8.7%.  Grossing this up at the corporate tax rate gives a nominal pre-tax return of 13%.  Converting this back to real gives a return of 8.4%.  This is 3.2% higher than Oftel’s estimate.

3.  Case B

An alternative interpretation of what Oftel are doing is that they are assuming that an imputation system with full distribution is equivalent to a tax regime with a corporate tax rate of T(C where (1 - T(C) = (1 - TC)/(1 - TI) and no imputation credits.  If we make this assumption, then their switch from post-corporate tax to pre-corporate tax returns is correct, given the limitations of their assumptions, but their treatment of investor tax is wrong.  In this case, for debt neutrality the marginal investor with TPE = 0 should still have a tax rate on interest such that (1 - TPD) = (1 - TC)/(1 - TI).  This is the famous ‘Miller’ equilibrium under a non-imputation system with a corporate tax rate of T(C.  The appropriate debt tax rate is then 16.25%, as in case A.

Under these assumptions, the required returns should be set so that the equity return is in equilibrium with the interest rate net of 16% tax (not net of 33%) ad the appropriate after-tax cost of debt is the interest rate net of 16% (not net of 33%).  This would raise the estimate of the cost of capital, as in case A considered above.  Thus there is a set of assumptions that makes Oftel’s switch from post-corporate tax to pre-corporate tax returns appropriate (given the restrictive set of assumptions they use) but these assumptions are entirely inconsistent with their treatment of tax in the cost of equity and the cost of debt.

4.  Case C
It might seem that the simplest interpretation of what Oftel is doing is that it is assuming that TPE = 0 and TPD = 33%, so that the post-tax cost of equity of 4.6% is after personal tax.  With these assumptions, however, there would be a tax disadvantage to debt.  The reason for this is that the tax advantage of 33% in favour of equity for this investor, added to the imputation credit of 20% more than offsets the tax benefit to debt interest of 33%.  Thus this assumption is inconsistent with any normal model of debt and taxes.

The reason for this is that Oftel computes required returns after corporate tax and then use them as though they are equivalent to required returns before investor tax.  Under an imputation system the two definitions are not equivalent.

5.  Conclusions
The treatment of tax in the cost of capital calculations made by Oftel is inconsistent.  This inconsistency biases downwards their estimates.  Removing this inconsistency would raise their estimate of the pre-tax required return by a minimum of one percent and probably significantly more.

The whole debate about tax would be helped if Oftel (and the MMC) would be explicit about the assumptions they are using.

The switch between post-tax and pre-tax returns used by Oftel is, anyway, too crude.  The correct procedure, to compute the pre-tax return corresponding to a given after-tax return using actual tax rules and asset profiles, should be used.
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