Appendix: Effective Tax Rates with Pillar Two Top-up Minium

Taxes
Qualified Tax Incentives by Instrument Type*

Shafik Hebous' and Andualem Mengistu?

January 2026

Abstract. This appendix presents the derivations of forward-looking effective tax rates under
the Pillar Two minimum tax in the presence of qualified tax incentives, as implemented in the
accompanying Stata commands etr and dietr (Hebous and Mengistu, 2026).

*The views expressed here are those of the authors and not necessarily those of the IMF, its Executive Board,
or IMF management.

TInternational Monetary Fund (Fiscal Affairs Department), Washington DC; CESifo, Munich; she-
bous@imf.org

fInternational Monetary Fund (Fiscal Affairs Department), Washington DC; amengistu2@imf.org


http://www.shafikhebous.com
https://sites.google.com/view/andualemmengistu/

0.1 Effective Tax Rates with Top-up (Pillar Two)

Domestic taxation follows DG sale timing (no immediate taxation of disposal gains). Pillar Two
(GloBE) follows book (nominal) accounting, including book gains on disposal.

0.2 Minimum tax with two periods (with Qualified Tax Incentives (QTIs))

The rule agreed on January 6, 2026 provides that refundable tax credits—whether designated
as QRTCs or NQRTCs—may be recharacterized as increases in covered taxes paid for GloBE
purposes, subject to a quantitative cap. The cap is defined as the maximum of (i) 5.5 percent
of payroll, (ii) 5.5 percent of depreciation, or (iii) 1 percent of qualifying expenditure (capital),
if the taxpayer so elects.

Let

C = max{0.055 - payroll, 0.055 - depreciation, 0.01K}, C = min{Incentive, C'}.

Thus, only the portion C of the incentive can be treated as an increase in covered taxes for
GloBE purposes.

Period-by-period implication. In each period, total tax liability is the sum of domestic
tax and the GloBE top-up tax:

Total tax = Domestic tax + GloBE top-up tax. (0.1)

(A) QRTC treated as covered taxes up to the cap

Under a QRTC, covered income is increased by the credit, but the amount treated as covered
taxes is capped at C' = min{QRT'C,C}. The resulting total tax can be written as

TT

7+ QRTC-C

Total tax = 77 — QRTC + |7™® <7T +QRTC - C — SBIE). (0.2)

(B) NQRTC (treated as a reduction in taxes paid)

For comparison, let NQRTC denote a non-qualified refundable credit (or a credit that is not
treated as an increase in covered taxes). Under the same cap concept (i.e., only the portion
C = min{NQRTC, C?} is treated as “qualified” for purposes of the adjustment), total tax can
be expressed as

_TW—NQRTC+C

™

Total tax = 7 — NQRTC + | 7™

(71' - SBIE), (0.3)

where C' = min{ NQRTC,C} and C = max{0.055 - payroll, 0.055 - depreciation, 0.01K}.

Interpretation. If the incentive is fully within the cap—that is, Incentive < C, so that
C = Incentive—the QTI treatment eliminates any distinction between QRTCs and NQRTCs
for GloBE purposes: irrespective of their legal classification, both affect the minimum-tax
computation only through the same capped adjustment C. When Incentive > C, the portion of
the incentive above the cap does not receive QTT treatment and therefore reintroduces a wedge
between QRTCs and NQRTCs under the minimum tax.

Importantly, this does not imply that incentives above the cap are neutral for investment.
Additional incentives beyond the cap may trigger a GloBE top-up, but because they further
reduce domestic tax liabilities, they can still lower both the marginal and average effective tax



rates. As a result, incentives that exceed the cap may lead to even lower METRs and AETRs
than incentives set exactly at the cap, despite increasing the GloBE top-up.

In the following, we highlight the METR and AETR for incentives under the cap. Let a
fraction « € [0, 1] of the investment be financed by debt. The nominal interest rate is i and the
real required return is v, with 1 +¢ = (1 4+ r)(1 4 6). Interest is deductible against domestic
taxable income. Define the real (per-unit-of-capital) value of the domestic interest deduction as

_ i(l1-19)
Environment and notation
l+i=(1+7r)(1+6), (0.5)
p(l—9)'  1+i
A= LA 0.6
; (1+4) ¢z +¢ (0.6)
_m

w = Pl s (07)

7_min — T

Qualified tax incentives (within the cap). We consider two incentive instruments, each
assumed to be fully within the QTI cap and therefore excluded from covered income and covered
taxes under Pillar Two. Let gti’ € [0,1] and qti® € [0,1] denote utilization (or scaling)
factors within the cap. The statutory cap parameter is common across instruments and fixed
at s;, = s = 0.055.

TF = s qtit WLy, qtit € [0,1], sy, = 0.055, (0.9)
K = sy qtif 6K, qtif €[0,1],  sg = 0.055. (0.10)

The payroll-based incentive (Type L) distorts labor demand (through the labor FOC). The
capital-based incentive (Type K) does not distort labor demand.

With CRS,
L
F(Ko, L1) = Ko f(A), )\Efl~
0
Define
H(\) = f()\) —w), (0.11)
and the real operating return net of economic depreciation,
p(A) = H(\) — 6. (0.12)

GloBE excess profit

BY(Ko, L) = [PyF (Ko, L1) — WiLi] + [(1 + 0)(1 — 6) — (1 — ¢)] K
— (¢ +7x)Ko —ai(l —7¢) =y WiLs. (0.13)

SE(\) = PIIH(A) — ypwA] + [0 — (1 +60)6 — ai(l — 7¢) — vk ]. (0.14)



Value function

V(Ko 1) = ~Ko + ——{ (1 = D)[PF(Ko, L) ~ WaLy] + (1= 8)(1 + 0)Ko } + TAK,

1+2
(1 —(5)(1 +9)’7’A i(l —T¢) SthiL Wil SthiK 0Ky T fe)
— K — Ko, L
T 0TI 1+ 1+ T3 max{BT (Ko, L), 0)
= Ko V(M. (0.15)
(1—7)H(N) r—+0 i(1—71¢)
= PV (1—7A ALY
4% 1+r e e
spatitwh  sgqtif s T
T 1 +Z,max{SG()\),O}. (0.16)
Labor choice
Type L (payroll-based).
til
L) = (1 S >w, (0.17)
1—7
spqtit
F'(AB) = <1 “PL T T am = min) (0.18)
-7
Type K (capital-based).
f'(ANB) = w, (0.19)
F'OB) = (1= pyp)w. (0.20)
Validity:
SS(wB) <0,  S(\g) > 0.
Non-binding regime (7" < 0) or excess profit is non-positive
Cost of capital.
I (r+0)(1—7A)— qutiL(w)\)ﬁB — T i(llrf)
PNB = - -0, (0.21)
r 4 8)(1 — TA) — SKGES L i1-79)
PRp = r+ ol ) — 0 (0.22)
AETR.
T(p+6) — (r+ 6)TA — spqtit (wA)ky — 7o 079
AETRY(p) = 2T =+ - (“A)g 30 (0.23)
T(p+06) — (r+08)rA— SKHES ) i1-70)
AETRE;(p) = p+9)=(r+9) 1+0 140 (0.24)

p

Binding regime (7% > 0) or Excess Profit is Positive

Define ,
_ 6k i(1-79)
140 1+0 1+0

a
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Cost of capital.

(r+0)(1 —71A) + (1™ — 7) [a — ’yL(w/\)é] — spgtit(wN) — ra %

[,
= : -0 0.25
PB 1 — 7min ) ( )
min siqti § i(1-7¢)
~ (r+0)(1 —7A) + (™" — 1) [a — v (WA)E] — SKL2°0 _ 7¢
AETR.
min min L L L i(1-7¢)
AETRE(p) = TN+ 6) — (r+0)TA+ (7™ — 1) [a - *yL(w)\)B] — spqti” (WA — Ta ~7p ,
p
(0.27)
Foiny 4 8 — (r+80)TA+ (7™ — 1) [a — wA)ET] — SKgHTS TO {i-r¢)
ABTRI () = T8~ 9)7A+ )o@V - o
p
(0.28)
Cobb—Douglas specialization: explicit expression for w\
Let
F(K,L)= AK“L'™,  0<a<l.
Under CRS,
L1 l-a
F(Ko, L1) = Kof(N), A= Ky’ fA) = AN
The marginal product of labor per unit of capital is
) =(1—a)AN.
Recall that
HO) = f0) —wh,  p(\) = H(A) =6,
so that
pP(A) +6 = f(A) —wA. (0.29)
Labor first-order condition. In all cases, the labor FOC can be written as
') = kw, (0.30)
where the wedge k depends on the regime and the instrument:
SthiL SthiL
Kk = T ’iézl_P’YL—mv
KB = 1, K =1—pyr.
Multiplying (0.30) by A yields
/
WA = A ()\)
K
Under Cobb—Douglas,
AN = (1= a)AN™ = (1 —a) f(N),
and therefore
11—«
WA = - fN). (0.31)



Eliminating f(\). Substituting (0.31]) into (0.29)) gives

Solving for f(A),

FO) = ﬁ(p%— 5).

Substituting back into (0.31]) yields the closed form:

11—«
A= ——— 9).
A (p+9)
Define
(k) = l-«
m = .
k—(1—a)
Explicit cases.
e Non-binding, Type K:
(wAp = (5 + 0)
e Non-binding, Type L:
l-«
(WA = T (P +9)
B srqtt
1—171

¢ Binding, Type K:

e Binding, Type L:

(0.32)

Regularity. For wA to be well-defined and positive, the denominator must be positive, e.g.

spqti”

1—71

Closed-form results under Cobb—Douglas
Cost of Capital

Non-binding.

L (r+6)(A—TA) —ra U s

PNB = (1 —7) + spqtil mky

tif § i(1—7
e (r 4+ 0)(1 — TA) — SEMZO 7 H170)
NB —

1—171

and «a > pyr (and analogously in the binding case).

— 9.

(0.33)

(0.34)



Binding.

s U HOU A+ (T —r)a—Ta el (0.35)
P (1 — i) omf[(rmin — )y + spqtil]
i siqti’ i(l—7
e _ (P 8)(1—TA) + (7 — 7)a — S 1o - 056
B (1 _ 7_min) + mlB((Tmin _ T)'YL
AETR
Non-binding (NB).
Type L (payroll-based).
7 —spqtit mEy ) (p+6) — (r + 6)7A — 7o U7
b
Type K (capital-based).
T(p+0) — (r+6)7A — K5 _ 1o i0-79)
ApTRS () = T 2 039
Binding (B).
Type L (payroll-based).
i(1—7¢)

(Tmin — mé [(Tmin —T)vL + qutz'L])(p +0) = (r+80)TA+ (7™ — T)a — T 150

AETR(p) = ;
(0.39)
Type K (capital-based).
(7 — (i — 7y ) (p+8) = (¢ + 8)TA + (70 — r)a — SIS g {220
AETRE (p) = :
(0.40)
Elasticities
In the non-binding regime with a payroll-based incentive (Type L), we have
- (r+0)(1—-71A)
6= . 0.41
Pp (1 —7) + spqtilmky (0.41)
Define the usual user cost of capital
0)(1—T7A
R= (”1)(7 ) L 4 e(1—rA) =R —1). (0.42)
Let the effective payroll-subsidy intensity be
(0.43)

S = spqti®.



Under Cobb-Douglas, the non-binding labor wedge is

S
L
=1—
KNB 1—,
so that
b -« -«
NB = =
kg — (1 — @) o — S
1—171
Substituting (0.42) into (0.41]) yields
R(1—17)

p+d = phkg+d=

(1—T)+Sm§B'

Using (0.44) to eliminate mﬁB and simplifying gives the closed form

o ) S

a( -5)

p+d=R

Taking logs,

log(p + 0) = log R + log(a(1 — 7) — 5)

—loga —log((1 —7) — S).

(0.44)

(0.45)

(0.46)

(0.47)

Elasticity with respect to R. Holding S fixed, differentiate (0.47) with respect to log R:

dlog(p + 90)

=1.
dlog R

Equivalently, in differential form,

d
dlog(p+0) =dlogR = fR

Semi-elasticity with respect to the payroll subsidy S (or s; when gtil’ =

R fixed, differentiate (0.47) with respect to S:

dlog(p+46) d

log(a(1 —7) = S) — d log((1—7) - 95)

ds T ds ds
B 1 1
_04(177')75—’_ 1—-7)—-S5"
Thus,
dlog(p+46) 1 1
s (1-7)-S a(l-7)-S

If gti® =1, then S = sy, and (0.51)) is also the semi-elasticity with respect to sr:

dlog(p+0) 1 B 1
a(l—71)—sg’

dsp, S (1-7)—sg

1).

(0.48)

(0.49)

Holding

(0.50)

(0.51)



Regularity. For the expressions above to be well-defined (and for mﬁB > 0), it is sufficient

that
S<a(l-71), and S<(1-r1).

Starting from the semi-elasticity with respect to the payroll subsidy SL,

dlog(p + 6) 1 1

dSL (1-7)—SL «a(l—7)—SL’

combine the two terms into a single fraction:

dlog(p+6) (a(l—7)—SL)—((1—7)—SL)
dSL  (1-7)-SL)(a(l—7) - SL)
(a—1)(1—-7)
(1=7)=SL)(a(1 —7)— SL)
(1—a)(1—1)

Evaluating at SL = 0 yields

dlog(p + 0)  1l-a

dSL g1 o(l—7)

Therefore, the equivlent change in SL comapred to R is given by:

AR 1—«
T s R

(0.52)

(0.53)

(0.54)

(0.55)



1 Annex: Demonstration of the Generosity of the Payroll In-
centive

To illustrate the generosity of payroll-based tax incentives, this annex abstracts from the global

minimum tax and considers a purely domestic investment subject only to the corporate income

tax. We derive the cost of capital and the marginal effective tax rate (METR) in the presence
of a payroll-based credit.

1.1 Payroll-Based Tax Credits, User Cost, and the METR

Consider a firm that chooses capital K and labor L to maximize after-tax value

(r+06)(1 —7Anpv)

1—171

V=>0-7)|FK,L) —wL—

K|+ SwL, (1.1)

where 7 is the statutory corporate income tax rate, r the real required rate of return, § the
economic depreciation rate, Ay, the present value of depreciation allowances per unit of in-
vestment, S a payroll-based tax credit expressed as a fraction of the wage bill, and w the real
wage.

The production technology is Cobb—-Douglas:

F(K,L) = K“LP, a>0, >0 a+p8<1. (1.2)

Labor Choice
The first-order condition with respect to labor is

ov

ap = U= D[FLK L) —w] + Sw =0, (1.3)

which, using Fy, = SK*LP~1, implies

BKYLP1 = w (1 _ 5 > . (1.4)

Solving for labor as a function of capital,

L(K) = __s K75, (1.5)

w(1-:2)

The payroll subsidy therefore acts as a wedge that lowers the effective wage faced by the
firm.

Reduced-Form Operating Surplus
Substituting (1.5)) into production and wage payments yields

__B_
F(K, L(K)) — wL(K) = (1 — 8) TFw T8 <1 _ 5 ) RS, (1.6)

1—7

All dependence on the payroll subsidy enters multiplicatively through (1 — 1—) -

10



Capital Choice
Substituting (1.6) into (1.1f) gives
S

1—71

-5
V=>1-71)0 <1— > KT8 — (r+6)(1 — TAnpe) K, (1.7)

where
B __B_
0= (1-)pT 7w T

is constant with respect to K, S, and 7.
The first-order condition with respect to capital implies

s
S 18 a+B—1
(1—7)9(1— 1—7') 1—5K =5 = (r+0)(1 —7Anpy)- (1.8)
Solving for optimal capital,
6] li_, — B
S il Y P IR (1.9)
(r+06)(1 —7Anpy) 1—7 ’ ’
Log Representation
Define the standard user cost of capital
R (r+0)(1 —7Anpv)
1—7 '
Taking logs of (1.9)),
-8B s S
log K* = t— ———1 ————log(1-— . 1.1
og cons 1—a—ﬁOgR 1_a_50g T (1.10)

Thus, the payroll subsidy enters ezxactly like a reduction in the user cost of capital.

Elasticities

The semi-elasticity of capital with respect to the payroll subsidy is
Olog K* B 1

= 1.11
oS l—-a—-8(1-71)—-S5" ( )
while the semi-elasticity with respect to the user cost is
alogK*:_ 1-5 1 (1.12)
OR l-a—-BR '

1.2 Comparing the Effect of a Change in the User Cost with a Payroll Sub-
sidy
Equating the effects of a change in S and a proportional change in R on log K* implies

AR B AS
?‘H—ﬁ[l—r—s]

(1.13)

Equation shows that a payroll-based subsidy is equivalent to a proportional reduction
in the user cost of capital, with amplification factor §/(1 — ).

Note that in the constant returns to scale DG version, f = 1 — « and the 1 — 8 = «. This
shows that the formulas we derived in equation is equaivalent to (1.13))

11



Numerical Illustration

Assume
r=0.05, 6=025  7=0.05, 7=0.25 S5=0.055.

The nominal interest rate is
i=1+7r)(1+7m)—1=(1.05)(1.05) — 1 =0.1025.
The present value of depreciation allowances (declining-balance) is

14 1.1025
Appy = 6—— =0.25-
e =055 = 02 G353

~ 0.7819.

The corresponding user cost of capital is

(r+0)(1—7Anpy) _ 0.30(1 — 0.25 x 0.7819)

~ 0.3218.
1—7 0.75 0.3218

R=

To gauge the generosity of the payroll-based incentive, take 8 = 0.6 and consider a discrete
increase in the payroll credit from S = 0 to S = 0.055. Using (1.13)), the equivalent proportional
change in the user cost is

AR 06 0.055

=~ 04 o7 = 1500733~ ~0.110,

i.e. an effective 11.0% reduction in the user cost of capital.

Implications for the METR
The marginal effective tax rate (METR) is defined as

METR = 229 (1.14)

r
Since r is fixed, changes in the user cost map one-for-one into changes in the METR:

AR R AR

AMETR = — 1.15
r r R ( )
The baseline METR is therefore
0.3218 — 0.30
METRj = —— ~ 04
Ro 0.05 0.436,

or 43.6 percent. Applying the payroll credit reduces the user cost to
AR
Ri=R <1 + R> ~ 0.3218 x (1 — 0.110) ~ 0.286.

The implied METR, becomes

METR; = % ~ —0.28.

Hence, a payroll credit equal to 5.5 percent of the wage bill can reduce the METR by roughly
70 percentage points in this calibration, turning it negative.

12



How Results Vary with 7 and 3

The equivalence implies stronger effects when (i) the labor exponent § is larger (since
$/(1— ) rises sharply), and (ii) the statutory rate 7 is higher (since S/(1 —7) increases as 1 — 7
shrinks). Using the same (7,0, 7,S) and the same Ay, the table below reports the implied
AR/R and the resulting METR.

T 3 Ry AR/R R METR, METR;
0.25 0.50 0.3218 —0.0733 0.2082 0.4362 —0.0358
0.10 0.50 0.3073 —0.0611 0.2885 0.1454 —0.2302
0.10 0.70 0.3073 —0.1426 0.2635 0.1454 —0.7309
0.05 0.50 0.3034 —0.0579 0.2859 0.0689 —0.2825
0.05 0.70 0.3034 —0.1351 0.2625 0.0689 —0.7510

In particular, the added case (7,5) = (0.25,0.5) shows that even with a more moderate
labor exponent, a 5.5% payroll credit can still be equivalent to about a 7.3% reduction in the
user cost and can push the METR slightly below zero in this calibration.

13



	Effective Tax Rates with Top-up (Pillar Two)
	Minimum tax with two periods (with Qualified Tax Incentives (QTIs))
	Annex: Demonstration of the Generosity of the Payroll Incentive
	Payroll-Based Tax Credits, User Cost, and the METR
	Comparing the Effect of a Change in the User Cost with a Payroll Subsidy


