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Introduction

e Firms use intangible capital to generate profit
> Investments in many types of knowledge-based, nonphysical assets.

» R&D, proprietary algorithms, drug formulas, software tools, attributed
designs, business practices, services delivery etc

@ Consider claiming tax credits for financial benefit
» R&D credit, patent box, tax returns etc

@ However. .. claiming the credit involves costs:
» Timing cost (Opportunity cost) — Credit is received after incurring
cost (possibly 1-3 years later)
» Administrative burden — Detailed recordkeeping, technical
documentation, involves hiring external tax/legal advisors
» IP Risk (Leakage/Disclosure): Must disclose methods, inventions, or
internal structures in claims
* Trade secret erosion
*  Competitor imitation
* Patent invalidation through self-disclosure
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Introduction
US States with R&D Tax Credits (Ranked by Complexity)

State Corp Credit Compl Disc State Corp Credit Compl Disc
Tax % Rate (1-3) (1-3) Tax % Rate (1-3) (1-3)
% %
CA 8.84 15 3.0 1 NY 7.25 6 1.4 1
cT 7.50 20 2.8 1 1A 5.50 6.5 14 1
AZ 4.90 24 25 1 MD 8.25 10 1.4 1
AR 5.30 33 25 1 MA 8.00 10 13 1
MT 6.75 5 23 1 ID 6.00 5 13 1
PA 8.99 10 23 1 uT 4.85 5 13 1
IN 4.90 15 22 1 co 4.40 3 1.2 1
Wi 7.90 5.75 21 1 RI 7.00 225 1.2 1
GA 5.75 10 2.0 1 NC 2.50 3.25 11 1
ND 431 25 2.0 1 OK 4.00 22 1.0 1
HI 4.40 20 1.8 1 NH 7.50 10 1.0 1
NM 5.90 55 1.8 1 KS 4.00 6.5 1.0 1
SC 5.00 5 1.7 1 AK 9.40 20 1.0 1
DE 8.70 10 1.6 1 KY 5.00 5 1.0 1
OR 6.60 5 15 1 MS 5.00 20 1.0 1
FL 5.50 10 1.5 1 NE 5.58 15 1.0 1
IL 9.50 6.5 15 1 NJ 9.00 10 1.0 1
LA 7.50 30 1.5 1 X = 5 1.0 1

Sources: Tax Foundation (2024), JLARC Report 562-1 (Appendix F), Maine OPEGA (2019)
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https://taxfoundation.org/data/all/state/state-corporate-income-tax-rates-brackets-2024/
https://jlarc.virginia.gov/pdfs/reports/Rpt562-1.pdf
https://legislature.maine.gov/doc/8379

Introduction

Patent Box Regimes Ranked by Tax Complexity

Country Statutory Rate ETR Tax Complexity Disclosure IP Scope

Poland 19% 5.0% 0.50 2 Patents, software

Belgium 25% 5.1% 0.45 3 Patents, software, orphan drugs
Italy 24% 14.75% 0.45 2 Patents, software, designs
Portugal 31.5% 12.3% 0.41 2 Patents, software

us 21% — 0.40 1 No box; R&D credit only

UK 25% 10% 0.39 3 Patents, biotech, software
France 25% 15% 0.39 2 Patents, software

Spain 25% 12% 0.38 2 Patents, software
Luxembourg 21% 5.8% 0.36 2 Patents, trademarks

Hungary 9% 4.5% 0.36 2 Patents, software

Cyprus 12.5% 2.5% 0.36 2 Patents, software

Slovakia 21% 10.5% 0.36 2 Patents, software
Netherlands 25.8% 7-10% 0.35 2 Patents, R&D certs, software
Ireland 12.5% 6.25% 0.33 2 Patents, know-how

Malta 35% 1.75% 0.33 2 Patents, software

Lithuania 15% 5.0% 0.29 2 Patents, software
Switzerland 14.7% 8.8% 0.23 2 Patents, software

Sources: Tax Foundation — Statutory Rates, Tax Foundation — Patent Box Regimes (2023), Tax Foundation — ETR Data, Tax

Complexity
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https://taxfoundation.org/data/all/eu/corporate-income-tax-rates-europe/
https://taxfoundation.org/data/all/eu/patent-box-regimes-europe-2023/
https://taxfoundation.org/wp-content/uploads/2023/08/2023_Patent_Boxes_Europe_Tax_Foundation.xlsx
https://https://www.taxcomplexity.org/
https://https://www.taxcomplexity.org/

Introduction
Stylized facts
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Introduction
Stylized facts

Log Corporate Tax Revenue vs Tax Code Complexity

Log Corporate Tax Revenue vs Tax Framework Complexity
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Introduction

Our contribution

@ Introduce a model that allows
» for heteregoneous firms with private returns on intangibles

> tax credits
» cost for pursuing credits

> tax revenue funds public good

Is there an optimal degree of complexity for tax credits?

Problem J
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Introduction

Preview of results

@ We identify two cases that depend on the structure of the model:

© A case where asymmetric information matters and mimicking
incentives are binding
@ Only participation constraints matter

@ In 1. cost of credit must be high as it induces separation and
increases the tax base

@ In 2. cost of credit must be low to increase the tax base

@ In both cases the cost of credit induces participation of less efficient
firms but it is beneficial

@ Extensions

» Behavioral biases
» Distribution of firms
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The model

Firms

@ A firm { uses a unit of tangible and intangible capital with returns a
and u; at a cost k

Intangible capital is non-observable and non-verifiable

ug ~ [uy, up)

e Firm is active if pays tax t, but can apply for a tax credit r, at a cost
e (uz) where v >0, ¢’ (uz) > 0and ¢’ (uz) >0

Hgév§—t+ [I’—’)’C(Ug)] '1,20, Vgéa—FUk—k
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Non-linear taxation
Timing
@ The regulator announces t and r

@ The firms decide whether to be active in the market and decide
whether to pursue the credit or not.

The welfare maximization problem writes as

max PS + (up—us) g (R)

t,r,uj,uj

up — uj u,-—uj Uj—U/
s.t. gi = y qj = or qj =

Up — uj Uup — uj up — uy

vi—t>0 (PG)
vi—t>vi—t+r—c(u) (IG)
vi—t+r—c(uj) >0 (PC)
v —t+r—yc(y) = v—t(IG)
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Non-linear taxation
e Starting point: Binding (/C;) and (PC;)

e From non-binding (PC;) we have aa% =1—9c () >0

@ ¢ (uz) < 1any firm { with intangibles u; > u; > uj pursues the
credit

@ ¢ (uz) > 1 any firm { with intangibles uj > ug > uj applies for the
credit

e v¢’ (u7) <1 % to anon-binding (PC;)

o vc’ (u7) < 1 marks Case | and then ¢’ (u7) > 1 Case |l
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Graphic illustration of the two cases

atu—k atu—k

Return on capital Case | Return on capitalCase Il yeu

yeu

Tax credit Tax t

Figure: Return on capital as a function of v under two regimes. Tax credits and
taxes are shaded.
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Main results

Case |

Lemma

(i) Locally, —~Oand4 < 0. (//) y=u <Oand 37 ‘u_u* < 0.

@ In (i) increasing the cost of credit increases the tax base as more
firms pursue the credit on the bottom
» counterintuitive as higher v make credits less attractive

@ In (ii) a higher cost of credit reduces also the marginal firm at the top
so more firms pay high taxes
Proposition

Locally, % 2 0 and % > 0. Equality holds when the cost of credit is
linear.
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Main results

Case |
Proposition

(i) ‘{‘,—"K; > 0. (ii) Locally, ‘fj—’f; > 0 if the cost function is not too convex.

@ Separation of the two threshold firms is facilitated as higher 7 implies
higher r* = yc (uf)

Proposition

)

. i a * * * 2 *
Locally, it holds that Si- ~ 0, 5 >0, % <0, 2"~ 0, and T%_ < 0.

@ The increased cost of capital is partially compensated by the high tax
rate which is lowered

@ Higher k discourages participation and relaxes the incentive to
increase <y as separation is more difficult attained

@ Analysis wrt a is reversed as a and k have the exact opposite effects
08/07/2025 14/23



Main results
Case Il

e Now both (PC;) and (PC;) are binding

@ The firms that lie in between of the two thresholds remain idle

Lemma

(i) Locally, = a_ ~0 and " <o. (u) y=u <0 and
au**

87

ui=upr < 0.

our* . .. .
° 5—’7 < 0 follows directly from costly participation
e As g” (R) < 0 increase the number of participating firms that pay t
accepting lower consumption of the public good
Proposition

Locally, E% ~ 0 and %’—: 2 0 if the cost of credit is not too convex and uj
is high enough.

= = = — Ty
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Main results

Case
Proposition
(i) L ~ <0. (ii) &= ~ <0. J

@ Higher v makes it more difficult to perfectly discriminate among the
firms as it discourages the firms at the lower tail of the distribution

@ Lower v leads to lower credits while bring in more productive firms

Proposition

Locally, 24 > 0, %4° < 0, % <0, 2% > 0, and 2 T > 0.
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Graphic illustration of comparative statics for the two cases
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Figure: Effect of changes in < on firm eligibility. Case I:  increases; Case Il: 7y

decreases.
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Main results

Endogenous cost of credit

e Natural conjecture: in Il (PC;) and (PC;) are binding and welfare
should be higher compared to | where mimicking incentives are
present

Proposition

With a linear cost of credit, the regulator chooses an optimal cost of credit
0<y* <1

@ t under both scenarios coincides. But in | it sets a lower r
@ All firms active under both scenarios

@ Revenue is higher in | and thus public good provision
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Robustness

Consumer naiveté
@ Naiveté where the firms perceive 7 regarding the actual value of the
cost of credit 7y,
Maximization problem
[nax PS5+ (un—u) g (R)

up — u; up — uj
s.t. qi = qj =
up — uy up — U
vi— t+ [r—Fe (u)] 15, > 0 (PC])
vi—t=vi—t+r—7yac(u) (IG)
v = t+ [r=7c(4)] 15, = 0 (PC])

Vi —t+r—7ac(y) = v —t (IC])

o (PC/") and (PC/") ex ante constraints
o (IC]") and (IC]") ex post constraints
08/07/2025 19/23



Robustness

Consumer naiveté

ou™ qu™ ~ oul™
o % x W 0,9 > 0and % <0
Remark
Locally, %= > 0 and %= < 0.
a nx
° a‘; > 0 non-trivial as from (IC") r™ = y,c (u™)

o As (PCJ-”) is relaxed t can be raised without losing participants at the
top, while it reduces participation at the bottom (contrary to the
main model)

@ Higher welfare is driven by the higher level of the public good

° au < 0 this (-) effect is outweighed by higher t from lower 4

° Nalvete leads to a lower participation
@ Deception is beneficial
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Robustness
Distribution

1 {Share of Income (v)

Lorenz for

Share of Firms
Vj2 Vj1 4 1
Figure: Increase in cost of credit
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Implications

@ We focus on complexity and the channels through which can improve
welfare and under certain conditions Pareto improving

@ High cost of credit (complexity), but not too high

@ Policy implications in tax avoidance, evasion, tax sheltering,
bunching, taxation of firms using Al, profit shifting

@ Empirical implications in the relationship between complexity and,
corporate tax credits, corporate income tax revenues, public good
provision (quality)

Thank you! J

fantoniou@aueb.gr —  dosis@essec.edu
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