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1 Introduction

This document derives the Effective Average Tax Rate (EATR) and the Marginal Effective Tax
Rate (METR) under three benchmark corporate tax systems:

e The standard corporate income tax (CIT),

e A cash-flow tax (CFT), and

e An Allowance for Corporate Equity (ACE).

Each system is analyzed under three financing margins (retained earnings, new equity, debt). In

addition, the CIT system is extended to incorporate tax holidays and tax incentives.

The discussion regarding the CIT is an extension of the Devreaux Griffith (2003) and Klemm
(2012).

Framework.

Following Klemm (2012), we consider the case of a permanent investment project undertaken
at a point in time, which generates a stream of operating cash flows as the associated capital
stock is employed and gradually depreciates. This framework extends the perturbation approach

of Devereux and Griffith (2003) to permanent investments. Both approaches can be viewed as



applications of the King and Fullerton (1984) cost-of-capital framework to discrete investment

decisions.

Within this setting, the Effective Average Tax Rate (EATR) governs the discrete adoption decision
by measuring how taxation reduces post-tax economic rent, while the Marginal Effective Tax Rate
(METR) characterizes the tax wedge on a marginal expansion of capital services conditional on
adoption, as in Devereux and Griffith (2003).

1.1 Valuation Framework and No-Arbitrage

The analysis begins with the no-arbitrage condition between a risk-free asset earning nominal

interest rate ¢ and corporate equity.

Let Vi denote the value of the firm at the beginning of period . An investor holding a risk-free
asset obtains:
(1+ (1= ma)i) Vi (1)

If instead the investor holds the firm’s equity, the value at the beginning of ¢ + 1 is:

1—m

Dot Vi = Ny = 2 (Vs = Vi = ). (2)

Equating (1) and (2) yields:
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Thus incremental economic rent is:

- vdDyys — dNyis
R=dV, = 6
=3 T (6)
1.2 Firm Cash Flows
Sources of funds:
(14 7m)°f(Ki—14s) + Biys + Nigs (7)
Uses:
Diys+Iiys+(1+9)Bips—1+ (1 4+ 7)°CD(Ki—14s) (8)

Define real EBITDA:
q(Ki-1) = f(Ki-1) — CD(Ki-1)

Hence:

Dirs = (1+7)°q(Ki—14s) + Bys — Itys — (1 +1)Brrs—1 + Niys 9)

1.3 Introducing Corporate Taxation

After including taxes:

Dt+s = (1 + W)Sq(Kt_H_S) + Bt+5 - It+s - (1 + ’i)Bt+5_1 + Nt+s - TaXH_S (10)

Tax liability:
Tax;ys = 7[(1+7)°q(Ki-145) — ¢(Ki—14s + lers) — iBrys—1] (11)

Thus:

Diys =14+ 7)°q(Ki—145)(1 = 7) = Iips + TO(Ki—145 + LIt4s) + Beys — (1 + (1 — 7)i) Biys—1 + Niegs
(12)

1.4 Economic Depreciation

Following Klemm (2008):
dl, =1,  dlys=0 Ys>0 (13)



NPV of pre-tax returns:

- 1+7r8+1 (1—5) _p
+1 Cr+d

(14)
s=0

If there are tax credits, they influence the tax paid through their NPV. Assuming the net present

value of tax credits is NPVireqit = 2 o C’“ed%t then we can express the economic rent that includes

tax credits and tax holiday as follows:

2 Standard Corporate Tax System

2.1 Retained Earnings

Under retained earnings financing, we have dNy+s = 0 and dBy+s = 0. The economic rent is

therefore:
RRE _ Z Y dDys Z q(Ki—145)(1 = 7) = ydlpps + YTdP( K145 + Li4s) (15)
= (1+p)° 4= (1+p)®
Using
dIt = 1, d.[t+5 =0 for s > 1,
and
(1 +7)°q(Ke-145) = (L+7)*(p+0)(1 = 8)°"
as well as
2 T dp(Iigs + KL
ZW Oets + Ki_14s) — T AL
—~ (1+p)
the expression for economic rent becomes
RE (1+m)p+6)1-7)
= -1 A+ NPV,cyi 1
R { Dm0+ ) +T17A+ Vieredit (16)
In the absence of any taxes (y =1, A =0, p = i), economic rent reduces to:
1 ) —

i—m+6(1+m) Cr+6



Definition (EATR). The Effective Average Tax Rate (EATR) is defined as

NPV (pre-tax economic rent) — NPV (post-tax economic rent)
NPV (pre-tax return) '

Thus,
* _ DRE
ABTR = -~ 1 (18)
p/(r+96)

Substituting for R* and R%F yields

b %—1+TA+NP‘/W&£#

p/(r+9)

AETR = (19)

If personal taxes align such that m; = z = my, then v = 1, p = i, and A becomes the standard

depreciation allowance. In this case,

0 o
AETR =71 <1 + p) - (TA + NPchredit)r_; (20)

Marginal Effective Tax Rate

Cost of Capital and Marginal Effective Tax Rate (METR).
The cost of capital is defined as the marginal return that sets the derivative of post-tax economic

rent with respect to the capital stock equal to zero:

dR
— =0
dK
The marginal effective tax rate (METR) measures the proportionate wedge between the re-
quired marginal pre-tax return and the investor’s required post-tax return. It can be expressed

in two ways as:
B—r)/(r+d) p—r

METR = S 21
B/(r 1 9) 5 (1)
. G—1)/+0) 5
-7 r 4+ _p—-r
METR2 = ~— JICE R (22)
A\ J
dR A+m)(p+6)(1—7)



Solving for the marginal required return p gives:

|:p—7T+(5(1+7T)
D= (1 —TA - NPV::redit) (1 —|—7T)(1 _7_) -0 (23)

Under m; = z = my,

p= (= A~ NPVeai) 10 5
-7

The marginal effective tax rate can be expressed equivalently as:

B—r)/(r+d) p—r

METR = Y I (24)
. C(=n)/r+8) v
METR = = I (25)

2.1.1 Tax Holiday

A tax holiday modifies the timing of both tax payments and depreciation deductions. Suppose the

holiday lasts for h years. Taxes and depreciation allowances begin only in period h + 1.

The NPV of profit taxes becomes:

(%)h(lﬂ)h
p—m+6(l+m)

(14 m)H(1 -6t
(1 _|_p)h+1

TN PViliday = T(p+0) Y

s=1

=7(1+m)(p+9)

The NPV of depreciation allowances is:

L+p)*  pt+o (L+p

o0 - s B .
Ahotiday = Y d’((l ¢)° _ ¢(L+p)(1-9)
s=h

Economic rent becomes:

1+m)(p+6) —7(1+m)(p+0) (%)h (1+m)h

RRE 4
p—m+(1l+m)

=y -1+ 7'Aholiday (26)



Equivalently,

(14m)(p+9) [1 —7 (}%ﬁ)h(l +7T)h}

p—m+(1l+mn)

RRE

=~ — 1+ 7 Anotiday (27)

Using (27), the AETR becomes

(1+m) (p+0) {14(%) h(1+7r)h]
o 1 p—ro(1+m)

AETR = YCE] (28)

-1+ 7—Aholiday

Under m; = z = my, we again set v =1, p =1:

1m0+0) |17 (i) (4"

e I+m)(r+93) — 14 7 Aholiday
AETR = 29
P/ +0) 29)
This simplifies to:
ABTR = ~(14 2} 1220 Ay, (30)
=T D 1+r T Ahpoliday D

The corresponding cost of capital is:

(1 — 7 Apotiday) [p — 7+ 0(1 + )]

(1+m[i-r (}T*i)h(l +m)h]

p= -5 (31)

If m; =z =my,
(1 — TAholiday) (T + (5) .

h
1-90
-7 (1+7">

p= 5 (32)

2.2 New Equity Financing

When investment is financed through the issuance of new equity, the firm raises additional paid-in

capital at the start of period ¢. The corresponding changes in financing variables are:

dNt = (1 - 7'(;5), dNt+5 =0 Vs > 1, dBt+s =0 Vs > 0.



Relative to retained earnings financing, issuing new equity increases dividends in period ¢ by

dDy =1—7¢,  dDpys=0 Vs> 1.

Thus, economic rent under new equity financing equals the retained-earnings expression in (16) plus
the financing adjustment arising from the issuance of new shares. The resulting post-tax economic

rent is:

financing adjustment

(0 +mp+o)(1 1) ‘ N Gt
_7< p—7T+(5(1+7T> —1+TA+NP‘/credzt+(1 ¢) v ) (33)

The corresponding EATR is:

p—r <<1+7r><p+6><1—7>
r—+0 p—m+0(1+m)

—14+7A+ NPVyeair + (1 — 79) o D)
(34)

p
r+9

AETR =

If personal tax rates coincide (m; = z = my), then v = 1, p = i, and the depreciation allowance is
A. Under this benchmark:

40
p/(r+9)

p=r _ w—l—l—TA—FNP‘/credit
AETR = 7 ( )

= 7'<1 + Z) - (TA + NPV;:redit)r—;é (35)

Setting economic rent to zero yields the cost of capital:

1—7¢)(+ -1 1—7A— NPV.git —m4+61l47
5 =TG-+ ( u+wx1—ﬂd)Mp To+m) (36)

If mj =2 =myg, then y =1 and p = i:

(1 —T7A— NP‘/credit)(r + 5)

1—71

p= —5 (37)



2.2.1 Tax Holiday

Under a tax holiday, the cost of issuing new equity is simply 1 (rather than (1 — 7¢)), since no

taxes are paid in the holiday period.

Profit-tax NPV becomes:

h
> (14 w1 — §)h T(1+W)(p+5)(i1§) (1+m)"
P

TNPVholzday =T1(p+9) Z
s=1

(1+ p)htt —m+6(1+m)’
The NPV of depreciation allowances is:
e
Economic rent under a tax holiday becomes:
e - 100 E0) L rGE)ra e VT Anotiday + (1 = 1)
p—m+6(1+m) ——

new equity financing

((1+7T)(P+6)[1 — 7(132)" (1 + m)"]

v—1
4 T Apotiay +
p—7T+5( ) + T Aholiday ~ )

The AETR is therefore:

L (147) (p+0) [1=7(32 ) (147" | 1
s - 7( p,ﬂ-Jr(;(liz) -1+ 7—14holiclay + ’YT

p/(r+9)

p+do[1—051" )
AETR = 70—~ — T Aoliday——
g P [1—1—7’ Tholiday p

The marginal cost of capital follows from RV¥ = 0:

h=~ -9

(1+7r)[1—7(1+p) (1+m)h]

(l — TAholiday NPVYcredzt) p—T+ 6 1+ 77)]

(39)

(41)



If m; =z = my,
(1 — TAholiday)(T + (5)

h
1-90
-7 <1+7">

p= —5 (42)

2.3 Debt Financing

To analyze debt financing, we first determine the borrowing required to finance a one unit invest-

ment.

Since the equity effect in period ¢ is —1 + 7¢, the firm must borrow

(1-79)
so that the net effect on equity is zero. Thus, initial borrowing equals (1 — 7¢).

The path of dividends, and hence economic rent, depends on how debt is repaid. Following Klemm
(2008), we assume the ratio of nominal debt to the nominal market value of the asset remains

constant over time.

Debt repayment and interest. Principal repayments follow:

(=81 +m)] 1 -1 =81 +n)], s> 1.
Thus,
dB; = (1 — 7¢), (43)
dBpy1 = (1= 0)(1+m) - 1)(1 - 7¢), (44)
dBiis =[(1—-0)(1+m]* (1 = 0)(1 +m) — 1)(1 — 7¢), s> 1. (45)

Interest payments evolve according to:

Intiyy = i(1 — 76), (46)
Intiro =i(1 =6)(1+7)(1 —7¢), (47)
Intyys =i(1 —70)[(1 = 6)A+m)*Y,  s>1. (48)

The associated tax shield equals:

TInty11 = 7i(1 — 7¢), (49)

10



TInty1o = 7i(1 — 0)(1 4+ m)(1 — 79),
TInty s = 7i(1 — 7¢)[(1 — 0)(1 +m)]*~!, s> 1.

The NPV of these adjustments is:

p—(—7)i

D _ —
Fr=0 T¢)7p—7r+5(1+7r)'

Adding this to the retained-earnings expression yields total economic rent:

p—(—7)i

p_ . |[A+m)(p+6)(1—7) , B
R 7|: p—7r+5(1+7r) _1+TA+NP‘/cred1t:|+(1 T¢)7

The associated AETR is:

AETR — r+ p—m+0(1+4m)

p—m+6(1+m)

Bt -y [(DOEU0) 3 4 NPVirean] — (1 70)y 22

p/(r+9)

If personal taxes coincide:

r+d6 Ti(l—7¢)/(1+m)
p

19
AETR =7 <1 + p) — (TA+ NPViyedit)

The cost of capital is obtained by setting (52) to zero:

(1= A = NPVaeai)(p— 7+ 31+ 1)) = (L = 79)(p — i(1 = 7))

- _45
P A+md—r)

With m; = z = my,

S (1 _TA_NP‘/::redit)(r"i'd) (1 _T¢) 1+ﬂ— s

p= 1—7 B
2.3.1 Tax Holiday
Under a tax holiday, profit-tax NPV becomes:

(14 7)1 = §)h ()" (1 +m)"

=7(1+m)(p+9)

TNPVholzday—Tp+6Z 1_|_ )h+1
s=1 p

11

p—m+do(l+m)

(53)

(55)

(56)



The depreciation allowance becomes:

¢(1+p) (1—¢)"
ptoé (L+p)

Aholiday =

The principal path now satisfies:
dBtzl, dBt+1 = (1—5)(1+7T)—1,

Interest payments follow:
Intt+5 = ’l[(l — 5)(1 + 77)]871

The tax shield begins only after the holiday:

TIntyys = 7i[(1 = 0)(1+m))* ™, s>h+1.

The associated financing term becomes:

gl

FP =
p—m+06(l+m)

— 1+ T
g < L+p

(1—5)(1+7r)>h].

Economic rent is therefore:

. (1+m)(p+8)[1 - 7(15)"(1 + m)"]
R™ = — 1+ 7 Apoliday
p—m+6(1+m)
p—i+ri (%)h
- (57)
p—m+6(1+m)
The AETR is:
_5\h
p—r (1+7r)(p+5)[1—7(%) (1+7T)h} L
T+5 ry p_77+6(1+77) T hohday
h
p— i+ i UL
p—m+o(1+m)
AETR = - (58)
r+4

12



If m; =z =my:

_ p+af1-a1" rHd i 1-41"
AETR =1 ) [1_1_7“} T Apoliday » Asmp |15r (59)

The cost of capital follows from REF = 0:

5o (1—TAholiday)[p—w—i-é(l—i—ﬂ)] — [ﬂ—z—&-ﬂ( ) (I+m) } _s (60)
(1+m)[1 = 7(E2)h(L +m)"]

2.4 Summary of the Standard CIT System

2.4.1 No Tax Holiday

Consider a project financed by «; retained earnings, as new equity, and as debt, where a1 + ao +

a3 = 1. The associated economic rent is:

[T el (i
R—’}/[ p—7r+5(1+7r) 1+TA+NP‘/Credzt+0{2(1 (;3) 5 + 3(1 ¢)p—ﬂ+5gl—|)-7r):|‘
61

The corresponding AETR is:

38
+

bt -y [T g 4 r A NPVigea + 02(1 = 76) 252 + a5(1 = 79) ;2057705 |

—740(147) p—m+o(1+4)
AETR = Pt .
p/(r+9)
(62)
The cost of capital is:
[0 A) — NPV + 001 = 76) ) (p — 7+ 81+ 1) — os(L =)o~ (L= 7)i]
b= A+md-7)
(63)

2.4.2 Tax Holiday

If the investment benefits from an h-year tax holiday, economic rent becomes:

(p+ &)1 +m)[1—7({E)"1 +m)"] it SN i+ ()"
p—m+0(1+ P) — L T boliday + 2 v ta So—m+o(1 +p7r)
(64)

R=v

13



The AETR is:

_ (p+6) (1) L (152) " (14m) "] . pitri(1To)"
== PECEI(EEy = 1+ TAnoliday + 0275 + a3y
AETR = (65)

p/(r+9)

The cost of capital becomes:

(1= T Aholiday) + 0421_77] [p—m+ 31 +m)] —az[p—i+ Ti(}T_gm
_ -0 66
p (L+m)[1 = 7({52)" (L + )] 0

3 Cash Flow Tax

A cash flow tax (CFT) operates similarly to a standard corporate income tax but with two key
differences: (i) investment is immediately expensed, and (ii) interest payments are not deductible
for tax purposes. As a result, the analysis of the standard CIT system carries over with the

simplification A = 1.

Case 1: Retained Earnings Financing

Under retained earnings financing, economic rent becomes:

RFF = (1:3(?5 g)(i W)T) 14 T} — (- f)lj:ip e (67)
In the absence of taxes (y =1, 4 =0, p = i), economic rent reduces to:
r = z(—l :?(5?112) —1= f:g (68)
Average Effective Tax Rate
By definition, .
AETR = m (69)

14



Substituting the expressions above:

% o (1 o ’7')’7 p—m+06(1+m)

(1+7r)p—p+7r]

AETR =

p/(r+9)

If personal income taxes coincide (m; = z = my), then v =1, p =4, and

AETR:T<1+5>—TT+5:TP_T
b p p

Marginal Effective Tax Rate

The cost of capital is obtained by setting marginal economic rent equal to zero:

1 1-—
R
Solving for p gives:
e
Ifm; =2 =my,
p=(-nE0 5o
Thus,
METR = #=n/r+8) p—r r—r_,

p/(r+9) p r

Case 2: New Equity Financing

With new equity financing and ¢ = 1, the economic rent becomes:

ne YA +m)p+0)1—1)

RNE = Y+ +(y =11 —7)

p—m+6(1+m)

I+mp—p+m -1

=1=7) p—m+6(1+m) 0%

15

(72)

(74)



The corresponding AETR is:

p—r I+mp—p+m ~v—-1
7"+5_<(1_T)7[p—7r—|—5(1—|—7r)+ 0% ])

AETR = D (75)
r+ad
If personal taxes coincide (m; = z = my), then v = 1, p = i, and equation 75 simplifies to:
pr ((p—r)((15—7)>
r+ T+
AETR = 5
r+0
) 1) —
:T<1+>—TT+ 27T (76)
p p p

This expression mirrors equation 71, reflecting the fact that, under full expensing and no interest

deductibility, financing choices do not affect the tax burden.

To compute the marginal effective tax rate, set post-tax economic rent to zero:

I+mp—p+m -1
p—m+6(1+m) 0%

RNE — (1 - 1)y =0 (77)

The implied cost of capital is:

~ (%—1)[p—77+5(1+7r)] p—T
b= T+ M (78)

If m; = 2z = mg, then v =1, p = ¢, and the expression collapses to p = r.

Case 3: Debt Financing

Under a cash flow tax, immediate expensing implies ¢ = A = 1, and interest payments are not

deductible. Economic rent under debt financing is therefore:

(I+m(p+d)(1—7)
p—m+6(1+m)

_ (1+m)(p—r)

_(1_7)7,0—7r+5(1+7r)

p—1

RP =
p—m+6(1+m)

—14+7|+(1—-1)y

16



Consequently,

P - —71)y

(14m)(p—r) ]

r+6 p—m+8(1+m)
AETR = 80
b/ 0) 0
If m; =z =myg, then y =1, p =1, and
AETR = 2" (81)
p
The cost of capital is obtained by setting equation 79 to zero. Which results in
pe=r (82)

3.1 Summary of CFT

Consider a project financed by shares oy (retained earnings), ao (new equity), and ag (debt), with

a1 + a9 + ag = 1. Economic rent is:

1+mp—p+m
p—m+6(1+m)

+as(l— )y — 1)+ ag(l — r)yy— L1 (83)

R=0-7)y p—m+d(1+m)

The Average Effective Tax Rate is:

- (1+m)p—p+ i
s —(1=7) (7 [pw1§(1p+7r7; ooy —1) +azy pﬂiJ(ZIJrTr))

AFETR = 84
D &y
Finally, the cost of capital is obtained by setting (83) to zero:
e e (2=1)[p—m+0(1+m) )
P= 147 ltn 2 147
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4 Allowance for Equity

Under an Allowance for Corporate Equity (ACE), interest on debt is no longer deductible. Instead,

firms receive a tax-deductible allowance on their equity base. The allowance is defined as:

allowance; = i x (depreciation value of capital),. (86)
For example, if depreciation follows a declining-balance method and the investment occurs at time
t, the stream of allowances is:

allowance; s = i(1 — ¢)?, Vs> 1. (87)

The net present value (NPV) of these allowances is:

B oo i(1—¢)* _i(1—¢)
]\fp‘/ZLlloqi;ctrLce_SZ1 (1+p)s - p+ ¢

Recall also that: -
A=S=9r s+

Z (1+p°  p+o

These expressions imply:
(1 — i(1-—A
N PVaiowance = (P+ ;)) = ( P )

Because the ACE affects dividends, the allowance is multiplied by ~.

4.1 Retained Earnings Financing

Economic rent under retained-earnings financing becomes:

[ +m)(p+o)(1—1) i(1—A)
RRE—v[ Py ¢ g —1+7‘A]+T’Yp (88)

(I+m)(p+d)(1-7) i(1— A)
= —14+7A+7——
W[ D rto(l+n) +TA+T 5 (89)
In the absence of taxes (y =1, A=0, p=1):

i—m+ (14 m) 44
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Average Effective Tax Rate

The EATR is: RE
AETR = R (91)
p/(r+9)

Substituting yields:

p—r (1+m)(p+6)(1—7) i(1-A)
m_fY[m—1+TA+T P ]
AETR = 92
b/ 0) )
If m; =z =mg, then y =1, p =14, and A is the standard depreciation allowance:
AETR =2—" (93)
p
Marginal Effective Tax Rate
The cost of capital solves dg';E =0:
SN CE RS, (E R
p—m+6(1+m) p
Hhus: i(1— A) +5(1+ )
_ Ti(1l — p—T T
=|(1-7A4) - -0 94
e (he=rer oy

If m; =2=mg, thenp=r

4.2 New Equity Financing

Under new equity financing, the economic rent equals the retained-earnings expression plus the

equity-financing term:

NE (1+7m)(p+8)(1—1) Vo1 i A
- 14 T7A+(1—
" [ p—m+0(1+m) +TA+(1-79) T (95)
The corresponding AETR is:
"5 ‘7[% —1+7A+(1 —T¢)v,y—1+7i<1;m]
AETR = o)

p/(r+9)

19



If personal income taxes coincide (m; = z = my), then v =1, p =i and:

r+46 r+0

AETR =

p=r ((p+5)(1*7) P

_1)

p/(r+9)

:T<1+5>—TT+6:T

p p

p—r
p

This expression matches equation 93, as expected under ACE financing neutrality.

RNE

Setting = 0 yields the marginal cost of capital:

(2 =11 —79) + (1 = 74) — FAA

}[p—7r+5(1+7r)]

p= 71—

Form; =z=mgy, p=r.

4.3 Debt Financing

) (98)

For debt financing under ACE, start from the CIT expression without interest deductibility and

add back the ACE allowance. Economic rent becomes:

p_ [U+mp+o-7) B p—i i(1— 4)
R” =~ p——— T = 1+7A| +~v(1 —71¢) —77+6(1+7T)+T7 5 (99)
p—m+6(1+m)
Therefore:
—r 14+7)(p+6)(1—7 i(1—A —i
o [( pf;(ia(i)fm) —14 74474 B L+ (1-79) pﬂi5(1+7r)]
AETR = 101
PJ+0) ton
If m; = z = my, then:
AETR = 12— (102)
p
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To obtain the cost of capital, set RP = 0:

(1= 74) = ZEA [ w61+ m)] - (1 - 76)(p — 3)
(I+7m)(1—71)

-5 (103)

=
Il

If m; = z = my, then p = r.

4.4 Pitfalls in the Literature

As shown in the preceding discussion, the ACE allowance is computed on the depreciated value of

capital. However, two recurrent pitfalls appear in the literature.

First, in the case of a fully equity-financed project, the literature often overlooks the fact that
the ACE allowance is applied to the depreciated capital stock. Under the theoretical ACE, the

allowance is given by

o0 t
1_
}:i[l ﬂ Lt
1 +1

which simplifies to
1- A

Instead, it is commonly written as
o
1— t—1
Sille ] ez
t=1 (1+1)

which simplifies to
A

144

It is immediate that the allowance assumed in the literature exceeds the theoretically correct ACE
A .

-2 ) —a-—a) ="

141 141

Second, the literature frequently assumes that if a project is financed by debt or by new equity,

allowance:

the equity base is zero and therefore no ACE allowance applies. This assumption contradicts
the basic premise used to derive the AETR and METR: as stated in the Introduction, profits
are distributed each period. Under this assumption, beginning in period 1, any outstanding loan

constitutes negative equity and therefore requires a clawback through a negative ACE allowance.

Do real-world ACE systems operate in this way? Generally, they do not. However, the theoretical
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ACE—applied as a tax on economic rent—implies that debt-financed and new-equity-financed

projects carry a negative allowance whenever equity is negative.

Abstracting from personal income taxation, the literature therefore typically uses the following
expressions for the AETR and the cost of capital for a debt financed project:
r+d Ti(l—719)/(1+7)

AETR =71 <1 + 2) —(TA) » ) , (104)

and

T _ 5 (105)

The correct formulas, consistent with the theoretical ACE treatment of negative equity, are con-

siderably simpler:
AETR = 1 (1 - 7") : (106)
p
and

p=r. (107)

4.5 Summary of ACE

For a project financed by «; retained earnings, cs new equity, and ag debt (with a3 + a2 +a3 = 1),

economic rent can be written as:

(I+mp+0)(1—7)
p—m+0(1+m)

1

A s an(1-0) 2 ras(1—70) -]
P v p

—m4+6(1+m)
(108)

R=~ —1—|—TA—|—T,L

The corresponding AETR is:

—r s 6)(1—7 i(1— — —1
v (1;32;(1)&) Lo14rA+ Ti(lpA) +ag(1 —7¢) = 4 ag(l - T¢)pw£5(1+w)]
AETR =
p/(r+9)
(109)
Finally, the cost of capital solves R = 0:
(1= 74) = B 4 ay(1 = 76) (L =1) | Io— 7+ 801+ m)] — as(1 = 79)(p — )
p= (110)

(I1+7m)(1—71)
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Annex: The Equivalence of R-Based, R+F, and S-Based Cash-Flow

Taxes

Before illustrating the equivalence between the three types of cash-flow taxes, we first describe the

sources and uses of funds in a corporation.

Sources and Uses of Funds

Source

Use

Real items
Sales of goods and services

Purchases of raw materials, wage
payments, and payments for ser-
vices

Purchases of capital goods (invest-
ment expenditure)

Financial transactions other
than shares
Borrowing

Interest received

Repayment of loans
Interest payments

Transactions involving equity
New shares issued
Decrease in retained earnings

Repurchase of shares
Dividends paid
Increase in retained earnings

Taxes

Taxes paid

Double-entry accounting implies that sources and uses of funds must be equal each

period:

Sales + Borrowing + Interest received + New shares issued + Decrease in retained earnings
= Purchases + Loan repayment + Interest payment + Repurchase of shares + Increase in retained earnings

+ Dividends paid 4 Taxes paid

Tax Bases

R-based cash-flow tax.

R-base = Sales — Purchases.
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R+F-based cash-flow tax.

(R + F)-base = (Sales 4+ Borrowing + Interest received)

— (Purchases + Interest paid + Debt repayment + Increase in retained earnings)

S-based cash-flow tax.

S-base = (Dividends paid + Increase in retained earnings

+ Repurchase of shares) — (New equity issued + Decrease in retained earnings)

Note that the S-base is defined in net-of-tax terms. Thus the tax rate applied is

T

1—7

Equivalence Results

We demonstrate that the three tax systems are equivalent for non-financial corporations, and that

R+F and S-based cash-flow taxes are equivalent for financial institutions. In particular:

1. Projects earning a normal return incur zero tax in discounted net present value terms.

2. For projects financed through retained earnings or new equity issuance, all three systems

yield identical tax payments each period.
3. For debt-financed projects, the R+F and S-based taxes coincide period-by-period.

4. Across all financing mechanisms, the discounted net present value (NPV) of taxes paid is

identical for non-financial institutions.

Consider an investment of size I in period 1, yielding I(1 4 r) in period 2. The investment is

financed in three ways: (i) retained earnings, (ii) issuance of new equity, and (iii) debt.

Finance Through Retained Earnings

Period 1

R-based: T=7(0—1) = —711.
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R+F-based: T = T((O—i-O—i-O) — (I+0+0)) = —7].

T

Sbased: T = ((o FO04+0)— (0+(1— T)J)) _—

1—7

Net-of-tax reduction in retained earnings is (1 — 7)I; hence the tax rate applied is 7/(1 — 7).

Period 2

R-based: T'=7((1+r)I —0) =7I(1+7).

R+F-based: T=7((1+r)I+0+0—(0+0+0)) =7I(1+7).

T

S-based: T = - (o + (=TI +7)+0—(0+ 0)) = rI(1+7).

-7

Net present value.
TI(1+7)

— 71 =0.
1+7r 4

Finance Through Issuance of New Equity

Period 1

R-based: T = —71.

R+F-based: T = —71.

S-based: T = 1 T

-7

0+040)— ((1=7)I+0)) = 1.
( )

Net-of-tax new equity issuance is (1 — 7)I.
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Period 2

R-based: T'=7I(1+ 7).

R+F-based: T'=7I(1+7).

T

S-based: T =
1—17

(=7 I(147)+040) =7I(1+7).

Note: Under a distribution-based S tax, period-by-period equivalence fails, but NPV equivalence
holds.

Net present value.
TI(1+7)

— 71 =0.
1+7r T

Finance Through Debt

Period 1
R-based: T'= —71.
R+F-based: T = T((O +7140)—(I4+0+ 0)) =0.
S-based: T' = — (0)=0
1=
Period 2

R-based: T'=7I(1+ 7).

R+F-based: T = T((l +7r) I —(I+ Ir)) —0.
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S-based: T =

Net present value.
NPV of taxes = 0.
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