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Abstract

This paper estimates Laffer curves for personal income tax, corporate income tax,
and value-added tax across OECD countries. While the Laffer curve is widely used
for assessing the revenue effects of taxation, existing empirical estimates typically
rely on restrictive functional forms and are vulnerable to misspecification, when the
true relationship between tax rates and revenues is unknown. In response to this
limitation, this paper develops a model that allows data-driven flexibility and
enforces the defining properties of the Laffer curve. The parameters governing the
curvature and turning points of the curve depend on a rich set of structural and
institutional characteristics while LASSO regularisation mitigates overfitting. The
results reveal substantial cross-country heterogeneity in revenue-maximising tax
rates among OECD countries and suggest there is limited scope for further revenue
mobilisation through higher income tax rates in several countries, while highlight-
ing a comparatively greater fiscal space in consumption taxation.

Keywords: optimal taxation, Laffer curve, macroeconomic modelling, LASSO

1 INTRODUCTION

Rising fiscal pressures associated with population ageing, climate mitigation and
adaptation, defence spending, and digital investment have renewed policy interest
in understanding how changes in tax rates affect public revenue. In this context,
the Laffer curve provides a unifying framework to analyse the trade-off between
statutory tax rates and the responsiveness of tax bases. While higher tax rates
mechanically increase revenues, they may also trigger behavioural, composi-
tional, administrative, and macroeconomic responses that will erode the tax base
and ultimately reduce revenue. Identifying the shape of the Laffer curve and the
location of its turning point therefore remains central to the design of sustainable
and efficient tax systems.

Despite a substantial empirical literature, most reduced-form estimates of the Laffer
curve rely on restrictive functional forms — typically quadratic, polynomial, or log-
linear specifications — and concentrate on identifying revenue-maximising tax rates
in the neighbourhood of observed policy settings. These approaches often neglect
key theoretical properties of the Laffer relationship — most notably the requirement
that revenues approach zero at tax rates of 0% and 100% — and may suffer from mis-
specification bias when extrapolated beyond the observed data range.

The true functional relationship between tax rates and aggregate revenues is inher-
ently non-linear and difficult to specify ex ante, particularly in cross-country settings
characterised by heterogeneity in economic structures, institutional frameworks,
and tax systems. The present paper contributes to the empirical literature by propos-
ing a flexible model, grounded in the constant elasticity model of the taxable income
literature, that incorporates the core theoretical properties of the Laffer curve while
allowing for a broad range of shapes reflecting country heterogeneity. Rather than
unduly restricting the model, these constraints incorporate prior economic structure



into the estimation, thereby improving statistical identification, excluding economi-
cally implausible functional forms, and enhancing the credibility of out-of-sample
extrapolation beyond the observed tax rates range.

The shape of the Laffer curve is modelled as a function of a rich set of structural,
institutional, and macroeconomic characteristics. The specification improves esti-
mation precision by pooling information across countries and over time. The
model is estimated using a LASSO technique, whose regularisation properties
reduce the risk of overfitting, improve out-of-sample predictive performance, and
mitigate multicollinearity among structural covariates.

The model is applied to personal income tax (PIT), corporate income tax (CIT),
and value-added tax (VAT) data for a panel of OECD countries from 2000
onwards. The analysis yields estimates of revenue-maximising tax rates and high-
lights substantial heterogeneity across countries, reflecting differences in eco-
nomic structure, institutions, and tax design. By integrating regularisation tech-
niques into a theoretically grounded Laffer curve framework, this paper advances
the empirical literature and provides policy-relevant insights into the scope and
limits of revenue mobilisation through tax rate changes.

The remainder of the paper is organised as follows. Section 2 reviews the related
literature. Section 3 describes the data. Section 4 presents the model; section 5
presents the estimation strategy. Section 6 discusses the empirical results, and sec-
tion 7 concludes.

2 LITERATURE REVIEW

The empirical estimation of the Laffer curve has produced a substantial body of
reduced-form studies that seek to characterise the macroeconomic effects of
changes in tax rates on tax revenues, often applying polynomial, hyperbolic, or
log-linear functional forms to explore the relationship between average tax rates
and tax revenues. Hsing (1996) estimated four alternative specifications of the US
Laffer curve and found a peak tax rate near 33%. Heijman and van Ophem (2005)
applied a quadratic optimisation model to estimate country-specific optimal tax
rates for 12 OECD countries, while Liapis et al. (2020) compared multiple func-
tional forms for average personal income tax (PIT) and corporate income tax
(CIT) rates in the EU and concluded that quadratic models offer the best fit. Other
studies focused on consumption taxes. Matthews (2003) and de Oliveira and
Costa (2015) estimated value added tax (VAT), Laffer curves and confirmed a
hump-shaped relationship, with peak rates between 20% and 25%. Akgun, Barto-
lini, and Cournéde (2017) extended this approach to a broader set of consumption
taxes across OECD countries and found that VAT revenues tend to peak around
19%. Ferreira-Lopes, Martins, and Espanhol (2019) used implicit tax rates and
concluded that several countries operate well below their potential revenue levels.
Liapis et al. (2020) and Agersnap and Zidar (2020) applied this methodology to
capital taxation, showing that capital mobility in open economies constrains the
achievable revenue-maximising rate.
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Much of the empirical literature has remained narrowly focused on estimating this
optimal point and fitting a polynomial or similar smooth function in its vicinity.
This emphasis on local approximation often led to neglect of the key theoretical
restrictions of the Laffer curve, such as revenue approaching zero at 0% and 100%
tax rates, the increase in revenue away from these endpoints, and the requirement
that revenue-to-GDP ratios cannot exceed the corresponding tax rate. Traditional
reduced-form specifications assume functional forms — typically quadratic, cubic,
or other low-order polynomials — that do not guarantee consistency with the theo-
retical curvature of the Laffer relationship (figure 1). The resulting misspecifica-
tion bias may lead to implausible marginal effects or optimal points.

FIGURE 1
Common used function forms for the Laffer curve
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Note: The graph shows the functions estimated in the quoted empirical papers. Hsing (1996)
estimates the log-log model, the semi-log log-linear model and the linear-log models using real
income tax revenue per capita as a dependent variable and total tax collected on taxable income
as a measure of the average tax rate. Liapis et al. (2020) estimate the linear, the quadratic and the
hyperbolic models using the average tax rate as independent variable and the share of income tax
revenue as a share of GDP as dependent variable. Akgun, Bartolini and Cournéde (2017) estimate
the quadratic model using the effective marginal tax rate as independent variable and the share
of income tax revenue as a share of GDP as dependent variable; Ferreira-Lopes, Martins and
Espanhol (2019) estimate the quadratic model using the implicit tax rate as independent variable
and tax revenue as dependent variable; Agersnap and Zidar (2020) estimate the log-log model.

Source: Author's calculation.

The present paper proposes a reduced-form model inspired by the underlying
intuition of the elasticity of taxable income (ETI) framework originally developed
using microdata. Early studies by Lindsey (1987) and Feldstein (1995) showed
that reductions in marginal tax rates led to substantial increases in reported



income, especially among top earners, implying that high-income individuals 29I
exhibit large behavioural responses. Building on these findings, Saez (2001)
developed a theoretical formula linking optimal top marginal tax rates to ETIL.

The present paper builds on the elasticity-based intuition underlying much of the
empirical Laffer curve literature, while adapting it to the explicit objective of
modelling aggregate tax revenue as a share of GDP. To this end, the proposed
functional form departs from approaches that focus on behavioural responses to
marginal tax rates and instead models the aggregate relationship between average
tax rates and total revenues. This modelling choice is also consistent with the
practice adopted in general equilibrium approaches that analyse the revenue
effects of taxation at the macroeconomic level (see, for example, Mankiw and
Weinzierl, 2006; Agell and Persson, 2001; Tsuchiya, 2016; Sanz-Sanz, 2016; and
Holter, Krueger and Stepanchuk, 2019). When the object of interest is total reve-
nue, the relevant elasticity is not a marginal elasticity defined at a specific income
threshold, but an aggregate elasticity that combines behavioural responses, com-
positional effects across taxpayers, administrative features of the tax system, and
broader macroeconomic adjustments. This distinction is particularly important in
the context of personal income tax (PIT) and value added tax (VAT) systems,
which feature multiple schedules and multiple statutory or effective rates. In such
settings, the use of a single marginal tax rate — common in parts of the empirical
literature — is not well suited to capture the effective tax burden faced by the
economy as a whole. Estimating aggregate revenue effects instead requires a syn-
thetic measure of average taxation that reflects the diversity of tax rates and tax-
payer characteristics. Accordingly, for PIT in the present paper, the simple mean
of the average tax wedges for eight representative household types that reflect
different income levels and family compositions from the OECD Tax Database
was used. Similarly, for VAT the simple mean of the standard, reduced, and higher
rates was used. Although simplified, these synthetic indicators provide a parsimo-
nious measure capturing the structural relationship between several tax policy
instruments and aggregate revenue.

SOINONODH

(9202) 61€-L8T (2) 05
AOLOES DI'TdNd

NOILVINLLST dAND ¥944VTOL
HOVOUddY ONINYVAT-ANIHOVIN V

GHOTH OOL SAXVL 3V TAVOIOW SHNITH

The model proposed in this paper provides a flexible yet disciplined model that
incorporates these theoretical properties while allowing the parameters of the
curve to depend on structural economic variables. This improves robustness to
misspecification and allows for cross-country heterogeneity in a way that tradi-
tional functional forms cannot. The use of a LASSO estimator provides a regu-
larisation mechanism, thus reducing the risk of overfitting.

While the application of LASSO-type regularisation to non-linear econometric
models is well established in the broader economics and econometrics literature, to
the best of the author’s knowledge, no existing study has applied machine learning
techniques to the empirical estimation of the Laffer curve. This gap is notable, as the
Laffer relationship is characterised by strong non-linearities and binding theoretical
constraints, while its empirical functional form remains uncertain.
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3 THE DATA

3.1 DEPENDENT VARIABLES

The empirical analysis is conducted on an unbalanced panel of 26 OECD coun-
tries covering the period from 2000-21. The resulting sample comprises a total of
529 country-year observations, reflecting heterogeneous temporal coverage rather
than deliberate sample selection. Following the methodology in Bloch et al.
(2016), the following three public revenue aggregates were chosen: personal
income taxes, corporate income taxes revenue, and consumption taxes revenue.
To assure comparability among countries the three aggregates were expressed as
a share of GDP. A summary description of the three revenue aggregates is shown
in table 1.

TABLE 1
Summary table of the dependent variables

Mean SD Median Min Max

Personal income taxes

revenue as a % of GDP 8.91 4.77 7.72 2.77 29.64
(revitem1_GDP)

Corporate income taxes

as a % of GDP 2.86 1.55 2.60 0.16 12.54
(revitem3_GDP)
Environmental and
Consumption taxes
as a % of GDP
(revitem4 5 GDP)

12.15 2.47 11.97 5.49 17.95

Source: Author's calculations, based on Bloch et al. (2016).

3.2 TAX RATES

For the estimation of the Laffer curve the choice of the taxation rate of reference
is capital for the analysis. Generally, tax systems have a variety of tax rates, and a
synthetic indicator is necessary for both the parametric and the non-parametric
approach.

In the case of personal income tax, the tax rates may vary based on family compo-
sition, income, and region or state of residence. Moreover, due to the progressivity
of the taxation systems, taxpayers’ incomes are subject to increasing marginal tax
rates, according to the income brackets. In the present work, the average tax
wedge was chosen from the OECD Tax database', in agreement with the reason-
ing that it is the average tax rate that determines the total tax revenue. This indica-
tor corresponds to the ratio between the amount of taxes paid by the taxpayers and
the corresponding total labour cost for the employer, measured in percentage of
labour cost. The present work uses a simple mean of the average tax wedges of the
following household types: (1) a single person earning 67% of the average wage;
(2) a single person earning the average wage; (3) a single person earning 167% of

" OECD (2024), Tax wedge (indicator). doi: 10.1787/cea9eba3-en.
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the average wage; (4) a single person with 2 children earning 67% of the average
wage; (5) a couple without children earning 100% and 67% of the average wage;
(6) a couple with 2 children earning 100% and 67% of the average wage; (7) a
couple with 2 children both earning the average wage; and (8) a one-earner mar-
ried couple with two children earning the average wage.

For corporate income tax, the combined corporate income tax rate from the OECD
Tax database was used, which combines central and sub-central (statutory) corpo-
rate income tax rates.

For VAT some authors, like Matthews (2003) and Akgun, Bartolini and Cournéde
(2017) used the standard VAT rate because most of the goods are taxed at the
standard rate and, for the available data, the correlation between the standard rate
of VAT and the effective tax rate is high. For the present work, however a simple
mean of the standard, reduced, and higher VAT rates was used from the OECD
Tax database. The correlation between this indicator and the standard VAT rate is
around 89% and in addiction it captures the balance between reduced and higher
VAT rates.

TABLE 2
Summary table of the tax rates

Variable Mean SD Median Min Max
Average tax wedge personal 45 5 7.56 36.35 16.11 50.79
income tax rate (avPIT)

Corporate income tax on

distributed profit (CIT) 24.42 6.47 25.00 9.00 46.10
Average value added tax 13.67 3.05 14.00 476 20.56

rate (avVAT)

Source: Author'’s calculation on OECD Tax database.

3.3 INDEPENDENT VARIABLES

The set of dependent variables includes a set of indicators of quality of the institu-
tions, of economic activity composition, and demography. The quality of institu-
tions such as government effectiveness, control of corruption, regulatory quality,
and rule of law, can improve competition among economic actors, increase the
cost of tax avoidance and evasion, and the compliance of taxpayers, affecting in
this way the scale effect, the revenue maximizing tax rate and the tax base effect.
Moreover, the quality of institutions affects competition, which may affect the
curvature of the Laffer curve’.

2 See, for example, Papp and Takats (2008), Busato and Chiarini (2013) who analysed the effects of lowering
tax rates on tax compliance; Feld and Frey (2002), Berenson (2018), who studied the effects of institutions
and trust on implementation of tax policy; Sanyal, Gang and Goswami (2000), who modelled the effects of
corruption on tax collections; Miravete, Seim and Thurk (2018), who studied how lack of market competi-
tion may flatten the Laffer curve.
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The economic activity composition variables such as the decomposition of the
GDP using the expenditure and the output approaches could capture the differ-
ences in the economic structures of the countries that may affect the structure of
the Laffer curve. Some sectors, for example, may have a stronger presence of
informality or unregistered activities and therefore be more likely to evade taxa-
tion?; a country whose GDP is mostly driven by labour intensive sectors may offer
less possibility for the evasion or avoidance of personal income taxation; an econ-
omy with a strong presence of capital intensive sectors may show strong tax base
effects due to an increase in the corporate income tax rate*; an economy with
strong internal consumption may show smaller tax base effects due to an increase
in the VAT rate but its GDP may be affected more. The demographic composition
of a country can affect the shape of the Laffer curve due to age and gender wage
gaps’. Inflation can alter the tax burden through collection lags, absence of index-
ation, deductibility of expenditures, interest payments on debt®. The progressivity
indicator of the personal income tax is a measure of the dispersion of the marginal
tax rates. It is computed as

1— margPIT., ,
progP]T =1- & single—167 (1)
1— margPIT,

single—67

Higher progressivity of taxation is generally associated with lower tax revenues.’

To reduce the omitted variable bias, the set of dependent variables also includes a
set of country fixed effects, which capture the effect of non-observable country-
specific characteristics that do not vary substantially over the sample period.

TABLE 3
Summary table of the independent variables

Variable Mean SD Median Min Max
Average tax wedge personal 35 4 5 56 36.35 16.11 50.79
income tax rate (avPIT)

Corporate income tax on

distributed profit (CIT) 24.42 6.47 25.00 9.00 46.10
Average value added tax

rate (avVAT) 13.67 3.05 14.00 4.76 20.56
Private final consumption 55 5 59, 5338 23.65 71.06

as a % of GDP (CP_GDP)

3 See, for example, Heijman and van Ophem (2005).

4 See, for example, Trabandt and Uhlig (2011).

3 See, for example, Lozachmeur (2006), Cataldi, Kampelmann and Rycx (2011), Prammer (2019), who ana-
lysed the productivity-wage gap by age and how the effective tax rate changes with age; Creedy et al. (2010),
Crowe et al. (2022), who quantified the effects of aging population on public revenue from income and con-
sumption taxation.

¢ See, for example, Akgun, Bartolini and Cournéde (2017), who found a positive effect of inflation on pub-
lic revenue from PIT and CIT; Kimbrough (2006), who estimated the revenue-maximising inflation rate.

7 See, for example, Holter, Krueger and Stepanchuk (2019).



Variable Mean SD Median Min Max 2 9 5

Government final
consumption as a % of GDP  20.20 3.38 19.87 10.42 27.86
(CG_GDP)

Gross capital formation as a

% of GDP (ITISK_GDP) 23.14 4.78 22.60 11.89 54.43

Exports of goods and
services as a % of GDP 57.68 32.10 51.20 18.73 215.35
(XGS_GDP)
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Imports of goods and
services as a % of GDP 54.28 26.65 48.08 22.77 182.15
(MGS_GDP)

Trade openness indicator
(XMGS_GDP) 111.97 58.41 99.32 45.14 397.50

VA Agriculture, forestry
and fishing, as a % of GDP 2.28 1.37 2.06 0.21 8.36
(GDP_agriculture sh)

VA Industry non-
manufacturing, as a % of
GDP (GDP_industry
nmfc_sh)

4.51 4.46 3.64 1.27 31.38
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VA Manufacturing, as a %
of GDP (GDP_ 16.35 5.36 15.93 5.08 37.31
manufacturing_sh)

VA Construction, as a % of

GDP (GDP_construction_sh) 6.00 1.72 5.78 1.25 12.42

VA Distributive trade,
repairs; transport;
accommod., food serv., as a
% of GDP (GDP_trade_sh)

20.02 3.94 19.61 8.73 32.03

VA Information and
communication, as a % of 4.96 1.60 4.63 2.79 18.83
GDP (GDP_ITC_sh)

VA Financial and insurance
activities, as a % of GDP 6.05 4.65 4.68 1.91 29.82
(GDP_financial sh)

VA Real estate activities,
as a % of GDP 9.69 2.72 9.35 5.09 18.34
(GDP_real estate sh)

VA Prof., scientific, techn.;
admin., support serv.
activities, as a % of GDP
(GDP_professions_sh)

9.20 2.50 8.84 4.80 16.74

VA Public admin.;
compulsory s.s.; education;
human health, as a % of
GDP (GDP_publ_admin_sh)

18.18 2.74 18.07 9.40 25.13

Government effectiveness

(gov_effectiveness) 1.31 0.53 1.36 0.13 2.35

Control of corruption

. 1.27 0.75 1.36 -0.19 2.46
(ctrl_corruption)
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Variable

Mean

SD

Median

Min

Max

Political stability and
absence of violence/
terrorism (pol_stability)

0.82

0.46

0.90

-1.12

1.76

Regulatory quality
(reg_quality)

1.31

0.39

1.29

0.14

2.04

Rule of law (rule law)

1.30

0.53

1.37

0.05

2.12

Voice and accountability
(voice_accountability)

1.23

0.30

1.28

0.34

1.80

Average latitude
(av_latitude)

50.86

7.45

50.83

31.50

65.00

Average longitude
(av_longitude)

11.00

11.32

12.83

-18.00

34.75

Capital latitude
(cap_latitude)

50.51

6.94

50.84

31.78

64.15

Capital longitude
(cap_longitude)

11.34

11.47

13.38

-21.94

35.22

Share of population aged
15-24 (%) (pop_sh_1524)

14.58

2.36

14.39

10.37

21.10

Share of population aged
25-64 (%) (pop_sh_2564)

66.42

3.02

65.82

60.31

74.88

Share of population aged
65-69 (%) (pop_sh_6569)

6.15

0.91

6.14

4.15

8.88

Share of population aged
70-74 (%) (pop_sh_7074)

5.20

0.83

5.24

3.07

8.53

Growth of population aged
15-24, y-o0-y % change
(pop_g 1524)

-0.67

2.36

-0.41

-10.73

16.24

Growth of population aged
25-64, y-o-y % change
(pop_g_2564)

0.34

0.98

0.30

-3.52

4.89

Growth of population aged
65-69, y-0-y % change
(pop_g_6569)

1.55

3.46

1.48

-15.17

12.98

Growth of population aged
70-74, y-0-y % change
(pop_g 7074)

1.50

3.85

1.18

-13.97

27.02

Consumer price index,
y-0-y % change
(CPLYTYPCT)

2.07

1.97

1.85

-4.45

15.40

Progressivity indicator of
the personal income tax
(prog_PIT)

0.07

0.18

0.10

-0.51

0.45

Unemployment rate (%)
(UNR)

7.97

4.21

7.04

1.96

27.47

General government gross
financial liabilities,
as a % of GDP (GGFLQ)

71.28

38.32

63.15

6.80

239.14

Output gap (GAP)

-0.20

3.52

-0.16

-11.79

18.45




Variable Mean SD Median Min Max 2 9 7
Employment gap rate (%)

(GAPER) -0.10 1.33 -0.05 -5.27 4.94

Current account balance,

as a % of GDP (CBGDPR) 0.43 6.09 0.78 -22.54 16.48

Employment rate (%) (ER) 45.30 4.54 45.44 32.04 55.34 2@

GDP per capita, constant o8

PPP USD (GDPCAP) 51,900 22,042 49,418 17,088 138,154 : ; ﬁ

Education as a % of GDP Rl

(expitem]_GDP) 4.44 0.82 441 2.36 6.48 5

Health as a % of GDP

(expitem2_GDP) 5.75 1.65 6.15 0.14 9.38

Other Wages and

intermediate consumption as 9.74 1.89 9.50 3.79 15.41

a % of GDP (expitem3_GDP) s o=
oz m

Old-age and survivor £ E

pensions as a % of GDP 8.88 3.30 8.11 1.51 17.62 g 2 2

(expitem4_GDP) St z

Sickness and disability as a K

% of GDP (expitems_GDP) 241 091 2.18 0.85 577 é f %

Unemployment benefits as a e :

% of GDP (expitem6_GDP) 0.98 0.75 0.75 0.05 3.72 " 2

Family and children as a % z

of GDP (expitem7 GDP) 1.43 0.60 1.46 0.10 3.09 g

Subsidies as a % of GDP

(expitem8_GDP) 1.49 0.87 1.33 0.03 5.74

Investment as a % of GDP 375 1.08 374 | 54 767

(expitem9_GDP)

Other primary expenditure

as a % of GDP 4.49 1.90 4.20 1.21 24.55
(expitem10_GDP)
Property income paid
(including interest
payments) as a % of GDP
(expiteml11 GDP)
Recurrent taxes on
immovable property as a % 0.85 0.72 0.59 0.05 3.22
of GDP (revitem6_GDP)
Other property taxes as a %
of GDP (revitem7_ GDP)
Sales of goods and services
as a % of GDP 3.30 1.01 3.24 0.90 7.13
(revitem8_GDP)

Other primary revenue as a
% of GDP (revitem9_ GDP)
Property income received
as a % of GDP 0.68 1.20 0.35 0.01 12.78
(revitem10_GDP)

2.16 1.60 1.88 0.03 12.02

0.81 0.72 0.63 0.00 3.84

2.58 1.52 222 0.45 10.47

Source: OECD national accounts database; OECD economic outlook database, World Bank gov-
ernance indicators database; Labour force statistics database; OECD tax database.
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4 THE MODEL

The parametric model proposed in this paper is inspired by the elasticity-based
framework first introduced by Lindsey (1987) and later formalised by Saez (2001)
and Diamond and Saez (2011) to derive optimal tax rates. In their approach, the
elasticity of taxable income is used to identify revenue-maximising and welfare-
maximising tax rates, particularly for high-income earners. The proposed model
Laffer curve is derived from the ETI approach and adapted to express revenues as
a share of GDP instead of local currency units, as in most of the empirical cross-
country literature®:

Oeia~] Peis

Oeis ¥ Beis | [ Peis T Beis | s P

Tc,i,z :ac,[z'( C’l,té‘ CM] [ C’l’tﬂ o 'Te;"j; '(I_Tc,[,r) ‘ +¢, (2)
c,it

c,it
where T, represents revenue item i, as a percentage of GDP.

To generate a subset of curves that accurately reflect the Laffer curve, the following
parameter restrictions were imposed: a € [0,1],0>1, > 0.

Under these restrictions the proposed model has the following properties:

1) Tax revenue remains zero when the tax rate is either 0% or 100%.
T(z,,=0%)=0; T(z,,, =100%)=0

2) The curve reaches its maximum at 7, ,, =

asashareofGDPgivenbyT(r):a,r it i

c,itt

c,i,t

, with maximum revenue

3) At any point on the curve, the estimated tax-to-GDP ratio does not exceed the

. T (Tc,ir )
corresponding average tax rate hp <7r

c,it |

The proposed model allows a decomposition of the effect of tax rate changes into
three components: a rate effect, a base effect, and a GDP effect’:

In7,-InT, =Inz, —Inz,+(5—1)-(In7, —1nro)+,3~[ln(l—‘[1)—ln(l—ro)] (3)

Rate effect GDP effect Tax base effect

where:

— The tax rate effect measures the increase in tax revenues due a rise in the tax rate,
assuming the tax base and the economy remains unaffected. It depends solely on
the initial tax rate, and it is independent of other parameters.

— The tax-base effect captures the responsiveness of the tax base to changes in the
tax rate, reflecting tax avoidance, income shifting, deferred income, and the disin-
centive to generate additional income due to a higher tax burden. £ can be inter-
preted as the ETI, and given the restriction that 5 > 0, this effect is always negative,
with larger values of f indicating greater sensitivity as found by Keen (1996),
Agha and Haughton (1996) and Orsi, Raggi and Turino (2014).

§ See appendix for the derivation of the model from the ETI approach.
° See appendix for the derivation of this decomposition.



—The GDP effect reflects the impact of increased taxation on overall economic 299
activity, capturing general equilibrium effects. d can be interpreted as the adverse
effect on economic efficiency following an increase in the tax level. Given the
restriction that d > 1, this effect is always positive, implying that the model pre-
dicts a negative impact of taxation on GDP, with the impact decreasing with tax
rate.

— The scale parameter a by contrast measures the relative importance of the tax

&
B
a
2
Q
Qo
=

base in total income generation. Its value is determined by the composition of 5
national income, the progressivity of the tax system, and the capacity of the tax
administration to define and enforce the tax base. When « is equal to 1, the tax-
revenue-to-GDP ratio is equal to the corresponding tax rate.

Assuming as above that = ¢ and given the constraints on the parameters (6 > 1
and S > 0), the tax rate that maximises the total revenues expressed in value is
below the maximum when the revenues are expressed as a share of GDP.

1 3., .
< 5y
1 /l C,it
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c,i,t

The difference is made by the contractionary effect of taxation on GDP.

5 THE ESTIMATION METHOD

In principle, the model parameters could be estimated separately for each country.
However, due to the limited variation in tax rates over time, country-level estimates
have low explanatory power. To better reflect general equilibrium effects and how a
country’s economic structure shapes its Laffer curve, the parameters & ; ,, 6, ; , and

p.., are modelled as functions of macroeconomic and policy variables.

To ensure that @, , remains within the [0,1] interval, and thus that the tax to GDP
ratio is always less than or equal to the tax rate, it is expressed using a logistic
transformation:

X

e et

- 5
1+ " Xeis ©)

c,i,t
where 4 is a vector of parameters and X, ; , is the set of variables, discussed above.

The parameters S, ,, and J, ;, are similarly defined as exponential functions of the
same set of explanatory variables:

5£,i,t = 1 + exp (¢ : Xc,i,t )’ ﬂt’,i,t = exp (0 : Xc,i,t ) (6)
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where 0 and # are vectors of parameters. This ensures that both the elasticity of the
tax base and GDP to tax rate is negative.

The model is estimated in levels using a LASSO (Least Absolute Shrinkage and
Selection Operator) technique.

Oyl Peia
é _ argmin Z T —a . - 5c,i,/ + C.it . 50,1',[ + c.it
LASSO — c,i,t c,it
¢ 5(“i,t ﬂz‘,i,t
i ™
5 Peia . =
-rﬁ‘;‘:;’ -(l—rm.,,) , subject to ||é‘||I <¢
)“'Xcit
o e
Where ac,it = ac,i,t = 1 X, ? é‘c,i,t = 1+ e'xp(¢ . Xﬂ,i,t )7 ﬂc,i,t = exp(e. Xc,i,t )s and
. 4 ot Keis
¢= ['19 2 0] and all explanatory variables X _; , are standardised prior to estimation.

The underlying functional relationship between tax rates and revenues is known
and correctly specified, traditional estimators such as ordinary least squares or
maximum likelihood are well suited and deliver efficient estimates. In the empiri-
cal estimation of Laffer curves, however, the functional form linking tax rates, tax
bases, and revenues is inherently uncertain and non-linear. As shown in figure 1,
the proposed model is flexible enough to incorporate several functional forms and
yet sufficiently disciplined to incorporate the main theoretical properties of the
Laffer curve'.

FIGURE 2
Examples of functional forms for different values of the parameters a, f, 0.

A. The parameter o B. The parameter C. The parameter &

% of GDP
% of GDP
% of GDP

10
0 - o !
010 20 30 40 50 60 70 80 90 100 010 20 30 40 50 60 70 80 90 100 010 20 30 40 50 60 70 80 90 100
Tax rate (%)
—x=833% ——a=10% == a=20%  seees B=0.1 —B=0.5 ——B=1 eeees 5201 ——5-05 —— -1
a=50% a=70% seeee a=100% p=3 p=5 5=3 5=5

Note: In panel A. the same values of f=0.2 and 0=1 are considered for several values of a. In
panel B. the same values of a=100% and =1 are used for several values of f. In panel C. the
same values of a=100% and =0.2 are used, for several values of 0.

Source: Author s calculation.

10 For example, the quadratic form can be obtained from the proposed model with 5 =1, f= 1.



Moreover, allowing the parameters of the curve to depend on structural economic 3 Ol
variables, improves robustness to misspecification and allows for cross-country
heterogeneity in a way that traditional functional forms cannot. The use of a
LASSO estimator helps prevent overfitting in complex, non-linear models by
introducing a penalty term that reduces the variance of the estimates — at the cost

of a small bias and reduces model misspecification bias. LASSO is particularly

SOINONODH
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appropriate for forecasting and for identifying parsimonious representations of
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complex relationships when the true data-generating process is unknown.

Choosing the appropriate regularisation parameter is essential for the performance
of the LASSO estimator. In this analysis, the optimal penalty value is selected
through k-fold cross-validation. The full dataset contains 529 observations. In
each cross-validation fold, 476 observations are used for training and 53 for vali-
dation. Since the model includes country fixed effects, the folds are stratified to
ensure that each test set contains at least one observation per country. The optimal

regularisation value is the one that minimises the Root Mean Squared Error
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(RMSE) across all test folds. The estimation method does not explicitly take into
account the potentially distorting effects of the COVID-19 pandemic. The purpose
of the long-term model is to estimate average structural relationships between tax
rates and public revenues across a broad range of macroeconomic conditions.
Excluding specific years would reduce the model’s ability to capture these long-
term patterns and weaken its statistical precision. Moreover, removing or adjust-
ing the pandemic years could introduce bias by arbitrarily excluding relevant
observations. Any correction would rely on strong counterfactual assumptions,
potentially distorting the estimated elasticities more than including the raw data.
The use of regularised estimation techniques better mitigates the influence of
extreme values by penalising overfitting. This ensures that unusually volatile
observations in 2020-2021 do not unduly influence the estimated long-run param-
eters. The following quantifications are however made for the year 2019 to show

the results in the last available year not affected by major economic shocks.

6 ESTIMATION RESULTS

6.1 PERSONAL INCOME TAX

The estimated parameters A, ¢ and 6 allow us to draw the full Laffer curve for each
country for all years, and to analyse which variables contribute more to the deter-
mination of each parameter. In 2019, according to the model’s estimates, 11 coun-

. . . .. *
tries surpassed their revenue-maximising tax rate, 7., , see table 4.
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TABLE 4
PIT, estimated effect of a 1 percentage point increase in the average tax wedge"

PIT revenue  Average tax Estimated ‘r:_,-,, T(T:j,:)

asa % of GDP  wedge (%) effect (%) (%)
NOR 10.4 33.0 -0.16 29.0 10.5
ESP 7.6 36.3 -0.13 28.2 8.2
PRT 6.3 35.0 -0.13 27.0 6.9
GRC 6.2 38.5 -0.08 30.2 6.6
ITA 11.2 42.5 -0.08 36.4 10.9
DEU 10.3 43.2 -0.08 39.5 9.9
FRA 9.8 41.7 -0.08 36.6 9.6
GBR 9.1 27.2 -0.04 26.0 9.0
LTU 7.1 325 -0.04 30.9 6.2
BEL 11.2 45.8 -0.02 45.1 11.7
LVA 6.5 36.9 -0.02 36.0 6.7
AUT 10.9 40.5 0.04 42.9 10.8
SVK 39 37.9 0.07 50.7 4.5
NLD 8.1 30.3 0.08 34.7 8.2
HUN 53 38.0 0.10 52.7 6.1
CZE 4.5 37.4 0.13 57.4 6.1
POL 5.3 25.8 0.16 41.3 6.5
EST 5.3 32.0 0.22 54.0 8.4
FIN 12.1 38.4 0.24 51.3 13.9
ISR 6.9 18.4 0.24 28.3 8.6
CHE 10.2 17.6 0.35 26.4 11.4
IRL 6.8 28.0 0.37 66.7 16.9
LUX 9.4 29.0 0.51 72.6 26.6
DNK 27.5 31.3 0.51 414 29.8

Note: The table reports the observed average tax wedges (calculated as the simple average among
the eight average tax wedges) and tax revenues as a share of GDP for 2019. The third column
shows the estimated change in revenue-to-GDP from a one percentage point increase in the aver-
age tax wedge. The last two columns present the revenue-maximising tax rate and the correspond-
ing maximum revenue-to-GDP ratio.

Source: Authors calculations.

The estimated Laffer curves for 2019 together with the observed value of revenues
from personal income tax as a share of GDP for the same year are shown in figure 3.

' The estimated coefficients are not shown for reason of space, but the author would be happy to share regres-
sion results on request.



FIGURE 3 303
Personal income tax, the estimated Laffer curves by country, 2019 (% of GDP)
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Note: The graphs show the estimated Laffer curves for year 2019 based on the estimated param-
eters o, p and o together with the observed value of revenues from personal income tax as a share
of GDP for the same year.

Source: Author s calculation.

A decomposition of the estimated effects in term of log differences is shown in
figure 4. Countries such as Switzerland, Israel and Poland show the highest tax
rate effects due to their relatively low rates, whereas Belgium, Germany and Italy
exhibit the highest tax burden on personal income. Countries like Norway, Swit-
zerland and Estonia experience the most significant GDP effects, indicating that
an increase in the personal income tax rate would have a more severe negative
impact on GDP in these countries. In contrast, Italy, Greece and France are least
affected in this regard. Luxembourg, Ireland and Estonia display the largest tax
base effects and Norway, Lithuania and Portugal the smallest.



3 O 4 FIGURE 4

Personal income tax: decomposition of the effect of raising the average tax wedge
by 1 percentage point on the tax revenue on GDP ratio
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6.2 CORPORATE INCOME TAX

The estimated parameters 4, ¢ and 6 allow us to draw the full Laffer curve for each
country for all years, and to analyse which variables contribute more to the deter-
mination of each parameter. In 2019, according to the model’s estimates, six coun-
tries surpassed their revenue-maximising tax rate, T:J’,,, see table 5

TABLE §
CIT, estimated effect of a 1 percentage point increase in the tax rate'?
CIT revenue Tax rate Estimated ‘r:),.), T (rc i)
as a % of GDP (%) effect (%) (%) (%)
LUX 6.0 24.9 -0.35 18.2 7.6
DEU 2.0 29.9 -0.03 24.9 2.1
NLD 3.5 25.0 -0.03 233 3.2
NOR 6.0 22.0 -0.03 21.5 54
FRA 2.3 34.4 -0.02 31.9 2.6
BEL 3.7 29.6 -0.01 29.4 4.0
DNK 3.2 22.0 0.00 223 33
AUT 3.0 25.0 0.03 28.5 2.7
ITA 1.9 24.0 0.06 36.5 2.7
PRT 3.1 31.5 0.07 41.6 3.8
GRC 2.2 24.0 0.09 493 3.2
ESP 2.0 25.0 0.10 40.9 3.5
FIN 2.5 20.0 0.11 29.6 3.3
GBR 24 19.0 0.12 33.2 3.6
ISR 3.1 23.0 0.16 40.2 4.7
LVA 0.2 20.0 0.16 54.8 5.9
SVK 3.0 21.0 0.16 34.6 4.7

12 The estimated coefficients are not shown for reason of space, but the author would be happy to share regres-
sion results on request.
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CIT revenue Tax rate Estimated e T(z.,)

as a % of GDP (%) effect (%) (%) (%)
SWE 43 214 0.16 30.0 5.1
CHE 3.1 21.1 0.17 41.2 4.7
LTU 1.5 15.0 0.17 43.5 4.8
HUN 1.3 9.0 0.17 49.3 7.8
EST 1.8 20.0 0.19 52.8 7.3
SVN 2.0 19.0 0.21 43.2 5.5
POL 2.2 19.0 0.21 47.3 6.3
CZE 3.6 19.0 0.26 40.5 6.8
IRL 3.0 12.5 0.47 40.5 12.8

Note: The table reports the observed tax rates and tax revenues as a share of GDP for 2019.
The third column shows the estimated change in revenue-to-GDP from a one percentage point
increase in the tax rate. The last two columns present the revenue-maximising tax rate and the
corresponding maximum revenue-to-GDP ratio.

These effects though do not include the effects of tax competition among coun-
tries, exposed by the EU Tax Observatory (2004). The estimated Laffer curves for
2019 together with the observed value of revenues from corporate income tax as
a share of GDP for the same year are shown in figure 5.

FIGURE §
Corporate income tax, the estimated Laffer curves by country (% of GDP)
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Note: The graphs show the estimated Laffer curves for year 2019 based on the estimated param-
eters a, fp and o together with the observed value of revenues from corporate income tax as a
share of GDP for the same year.

Source: Author s calculation.

.
°Z
[l
5=
e
3=
2 &
o
=l
zZ
o2
Z
3z
34
Z 5z
[®Ne]
z >
(o]

=
]
=~
=<
m
7]
=
]
=
aQ
z
>
=
m
=
>
=
o]
&
=
5]
le]
=
a
=




= >
£z
Z 0
3z
m
=&
ze
==
2z
o Z
v Z
=)
Z >
g2
5
=
[eNe]
z >
@]
s}

=
i
=
=
5]
1]
4
S
=
Q
Z
>
=
f
5
>
o]
b
»
5
Q
]
==
Q
T

A decomposition of the estimated effects in terms of log differences is shown in
figure 6. Countries such as Hungary, Ireland, and Lithuania show the highest tax rate
effects due to their relatively low rates, whereas France, Portugal, and Germany
exhibit the highest tax burden on corporate income. Countries like Hungary, Esto-
nia, and Ireland experience the most significant GDP effects, indicating that an
increase in the corporate income tax rate would have a more severe negative impact
on GDP in these countries. In contrast, France, Italy, and Germany are least affected
in this regard. Hungary, Latvia, and Lithuania display the largest tax base effects,
while Luxembourg, Norway, and the Netherlands show the smallest effects.

FIGURE 6
Corporate income tax, decomposition of the effect of raising the average tax
wedge by I percentage point on the tax revenue on GDP ratio
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Note: The decomposition is made based on equation (3).

Source: Author's calculations.

6.3 VALUE ADDED TAX

The estimated parameters 4, ¢ and @ allow us to draw the full Laffer curve for each
country for all years, and to analyse which variables contribute more to the deter-
mination of each parameter. According to the estimated model only Norway and
Hungary have already surpassed their revenue-maximising VAT rates, T;-J, in
2019 (see table 6).



TABLE 6 3 07

VAT, estimated effect of a 1 percentage point increase in the average tax rate”

VAT revenue Tax rate Estimated T:,:,x T(T:,.:x)

as a % of GDP (%) effect (%) (%) (%)
NOR 11.7 17.4 -0.26 14.6 12.4 .
HUN 16.8 20.6 -0.11 19.7 16.6 SSE
ESP 9.7 14.2 0.08 16.0 10.1 DEg
GRC 15.4 17.1 0.10 19.0 15.5 g
LVA 14.0 15.2 0.15 17.3 14.2 e
SVK 11.9 14.4 0.18 17.2 11.9
CZE 11.4 14.9 0.25 18.6 12.8
PRT 13.9 16.7 0.29 223 14.4
LTU 113 13.9 0.37 19.3 13.0
ITA 13.1 14.1 0.40 19.5 13.8 3z
POL 12.8 14.3 0.42 21.0 14.6 FEE
SVN 14.1 15.1 0.45 20.9 15.5 § Zg
NLD 11.6 14.3 0.51 21.5 13.8 528
AUT 13.2 15.8 0.63 24.9 16.4 525
FRA 13.6 13.1 0.64 21.8 16.1 £% 3
EST 13.7 12.9 0.72 22.0 16.8 g% 2
IRL 6.6 14.8 0.81 355 17.6 =8
SWE 17.2 15.8 0.86 23.6 21.0 g
GBR 11.0 11.1 0.88 26.6 17.8
LUX 9.1 13.4 0.89 31.6 18.0
DEU 10.0 12.3 0.89 24.7 16.2
ISR 11.1 7.6 1.08 203 17.9
DNK 14.4 11.1 .11 275 23.6
BEL 10.7 14.0 1.23 29.1 215
CHE 5.6 49 131 26.1 204
FIN 14.1 18.0 1.48 35.8 30.7

Note: The table reports the observed average tax rates and tax revenues as a share of GDP for
2019. The third column shows the estimated change in revenue-to-GDP from a one percentage
point increase in the average tax rate. The last two columns present the revenue-maximising average
tax rate and the corresponding maximum revenue-to-GDP ratio.

The estimated Laffer curves for 2019 together with the observed value of revenues
from value added tax as a share of GDP for the same year are shown in figure 7.

13 The estimated coefficients are not shown for reason of space, but the author would be happy to share regres-
sion results at the request.
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FIGURE 7
Value added tax, the estimated Laffer curves by country (% of GDP)
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Note: The graphs show the estimated Laffer curves for year 2019 based on the estimated param-
eters a, § and o together with the observed value of revenues from value added tax as a share of
GDP for the same year:

Source: Author s calculation.

A decomposition of the estimated effects is shown in figure 8. Switzerland, Israel
and United Kingdom exhibit the highest tax rate effects due to their low average
VAT rates. On the other hand, Hungary, Finland, and Norway bear the highest
VAT burdens. Belgium, Finland, and Ireland demonstrate the largest GDP effects,
indicating that VAT rate increases would have a more pronounced negative impact
on GDP in these countries. By contrast, Israel, Greece, and Portugal show the
smallest GDP effects. The countries exhibiting the strongest tax base effects are
Denmark, Switzerland, and the United Kingdom while Norway, Latvia, and Slo-
vakia register the lowest tax base effect.



FIGURE 8 3 09

Value added tax, decomposition of the effect of raising the average tax rate by
1 percentage point on the tax revenue on GDP ratio
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Note: The decomposition is made based on equation (3).

Source: Author s calculations.
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7 COMPARISON WITH ALTERNATIVE MODELS

To evaluate the empirical performance of the proposed framework, the proposed
model was estimated alongside several benchmark specifications commonly used
in the Laffer-curve literature.

The proposed model systematically outperforms the alternative specifications in
terms of out-of-sample fit (table 7).

Moreover, several benchmark specifications generate revenue schedules in which
the tax-to-GDP ratio increases monotonically or continues rising beyond theoreti-
cally credible ranges (figure 9), whereas the proposed model, by construction,
excludes such implausible configurations'. The consequences are visible in table
7, which reports the estimated effect of a one-percentage-point increase in the
corporate income tax rate for each model and country in the sample. The alterna-
tive specifications only predict positive increases in the revenue-to-GDP ratio,
with relatively similar magnitudes across countries. In contrast, the proposed
model yields more heterogeneous estimated effects, with several countries appear-
ing to operate above their revenue-maximising tax rate'’.

'* Only 4 countries are shown for reason of space, but similar results are obtained for the other countries.
15 The table compares the results only for the CIT, but similar results are obtained for the PIT, and VAT.
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FIGURE 9
CIT, the estimated Laffer curves across models for selected countries (% of GDP)

A.DEU B.FRA

----- Proposed model ~ ——  Log-log model Linear — Quadratic

== Semi-log-log Linear Linear-log —— Hyperbolic A Observed data

----- Proposed model —— Log-log model == Semi-log-log —— Quadratic

Linear Linear-log —— Hyperbolic A Observed data

Note: All models are estimated using the same dataset. The graphs display the estimated Laffer
curves for 2019, constructed using the estimated parameters, together with the observed corpo-
rate income tax revenue as a share of GDP in that year.

Source: Author s calculations.

8 CONCLUSIONS

This paper proposes a parametric framework for estimating Laffer curves that
combines theoretical discipline with the flexibility of machine learning tech-
niques. The model is estimated using a LASSO technique, which enables the
incorporation of a rich set of structural covariates while mitigating overfitting and
reducing sensitivity to variable selection misspecification.

Consistently with the economic literature, the coefficients associated with the
determinants of § — which captures the responsiveness of the tax base to tax rates
— show that stronger governance and regulatory effectiveness are associated with
lower estimated base elasticities, consistent with the interpretation that improved
enforcement and compliance reduce the scope for avoidance and evasion. Con-
versely, variables capturing economic openness or sectoral composition are asso-
ciated with higher estimated £ in the case of corporate taxation, reflecting greater
capital mobility or profit-shifting opportunities.



Similarly, the coefficients entering the specification of 6 — which captures the 31 3
responsiveness of GDP to tax changes — show how macroeconomic structure
shapes the overall distortionary impact of taxation. The estimated effects of vari-
ables such as trade openness, sectoral shares, and labour market indicators suggest
that economies with greater exposure to external competition or higher structural
flexibility exhibit stronger output responses to tax rate changes.

The empirical results suggest that several OECD countries operate personal and
corporate income tax rates above their estimated revenue-maximising levels. By
contrast, most countries appear to remain below the revenue-maximising point for
value-added tax, suggesting comparatively greater fiscal space in consumption
taxation. The findings suggest that in several countries additional revenue mobili-
sation through higher income tax rates may be limited, whereas moderate adjust-
ments in consumption taxation may yield revenue gains. More importantly,
because the curvature of the Laffer relationship depends on structural characteris-
tics, reforms aimed at strengthening institutions, reducing informality, broadening
tax bases, and improving compliance may expand revenue capacity without
increasing statutory rates.
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Overall, the estimated effects of changes in tax rates are broadly consistent with
estimates reported in previous empirical and quantitative studies. The present
model, though, shows more heterogeneous results in the estimated revenue
maximising tax rates. This is because the present framework derives them from
the parameters £ and J, which capture the elasticities of the tax base and of the
GDP based on economic, institutional and structural variables differently for
each country.

In some cases, the estimated revenue-maximising rates are relatively high and
substantially greater than the observed tax rates. This is the case for countries
such as Czechia, Ireland, and Luxembourg for PIT, of Estonia, Hungary, and
Ireland for CIT, and Finland, Ireland, and Luxembourg for VAT. This reflects a
relatively high estimated responsiveness of GDP to the average tax rate (J)
together with a relatively low estimated responsiveness of the tax base (/). These
results should be interpreted cautiously, as they are derived holding constant the
independent variables that determine the estimated parameters a, f and ¢. It is
implausible to assume that substantial changes in tax rates would not affect these
variables and, consequently, change both the shape of the curve and T:)l-,,. Estimat-
ing the joint effects of tax increases on the dependent variables is beyond the
scope of this paper. Moreover, the model does not account for international tax
competition effects, which may become substantial in the case of large tax rate
increases. However, for small increases in tax rates these effects can reasonably
be considered negligible, and the proposed model provides a reliable estimate of
the corresponding revenue impact. Similarly, the estimated value of T:,,-‘, should
not be interpreted as a precise measure of how much tax rates can be increased,
but rather as an indication of the proximity of current tax rates to their
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revenue-maximising level. At the same time, a different value of r:’ ;. would imply
a different degree of sensitivity of either the tax base or GDP to changes in the tax
rate. These sensitivities are captured by the parameters f and J, which in the
model are estimated as functions of observable institutional, macroeconomic,
and structural characteristics. Therefore, different values of 7, :,l-,t should be mir-
rored by changes in the underlying institutional, macroeconomic, and structural
conditions that shape these parameters. Accordingly, the framework is best inter-
preted as identifying structural revenue capacity conditional on prevailing insti-
tutional and macroeconomic conditions, rather than as prescribing immediate tax
policy adjustments.

By enforcing the core theoretical properties of the Laffer curve and allowing its
parameters to depend on observable structural characteristics, the proposed frame-
work provides a flexible yet disciplined alternative to traditional reduced-form
approaches. In settings where the true functional relationship between tax rates
and revenues is unknown, regularisation plays a crucial role in stabilising estima-
tion and reducing specification bias.

Relative to specifications commonly employed in empirical literature, the pre-
sent framework differs in several respects. It imposes global theoretical consist-
ency by construction. The estimated revenue effects of tax policy changes are
more heterogeneous and can be decomposed into a mechanical rate effect, a tax-
base effect, and a GDP effect. This heterogeneity is further explained by a set of
indicators capturing institutional quality, economic structure, and demographic
characteristics.

The framework developed in this paper provides policymakers a tool with which
to assess revenue capacity in a manner that is both empirically robust and grounded
in economic theory. In the context of rising fiscal pressures related to ageing, cli-
mate transition, and public investment needs, these estimates provide a structured
benchmark for assessing feasible revenue mobilisation strategies. Future research
could extend the framework to incorporate dynamic adjustment processes, inter-
national tax competition, or interactions between tax policy and tax administration
reforms.
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APPENDIX

DERIVATION OF THE MODEL

A similar approach can be adopted to identify the optimal average tax rate. Given
an initial tax rate 7, and total taxable income B(7,), an increase in the tax rate from
7, to 7, has two effects on tax revenues: a tax rate effect given by the increase in tax
revenues at constant taxable income and a tax-base effect. As in the ETI model the
latter can be assumed to be:

B(T]):B(TO).{I"I jg (A1)

1-17,

where ¢ is the elasticity of taxable income. Therefore, the total change in tax rev-
enues can be written as:

ﬁ:TI'B(Tl):i_ 1—2’1 . (A2)
R, 17,-B(z,) 7, (1-7,

Which in logarithms becomes:
In(R)-In(R,)=In(z,)~In(z,)+¢ [In(1-7,)~In(1-7,)] (A3)

This can be expressed in differential terms as:

%m( ) [1n )+¢ In(1-7)] (A4)

Solving this equation one obtains:
n(R(z))=[In(z)+¢ n(1-7) ]+ C=R(r)=A-7-(1-7)°  (AS)

Where 4 is a scaling parameter and whose maximum is at:

- (A6)

The model proposed is similar to equation (A5), where the scaling parameter A is
replaced by a function of the average tax rate, which enforces the core properties
of the Laffer curve and allows revenues to be expressed as a share of GDP instead
of local currency units, as in most of the empirical cross-country literature:

Oeigl Bei

o +pB... " o +pB... "

C,it c,it c,it c,it Oein ﬁ‘,,,,

T, =a., ( 5 ’ 3 Teia '(1 - Tc,i,t) +&, (A7)
C,i,t

c,i,t

where 7, , is represents revenue item 7, as a percentage of GDP.



From equation A2, the change in tax revenues as a share of GDP can be written in
the form:

Rl
T, _GDP(r) _GDP(z,) 7, (1-7,Y (AS)
T, R, GDP(z,) 7, \1-7,
GDP(z,)

While from equation (2), omitting the country-time indices, it can be written:

2 B
L_(a) [l=m (A9)
To T 1—2'0

Equating the two previous equations:

¢ 5 p
GDP(TO).T_l. 1—2'1 _ i ) 1—2'1 (AlO)
GDP(7,) 7, \1-7, 7, 1-17,

If one assumes £ =¢. Then

B(7,) :{I—_ﬂjﬁ (A1)

B(z,) \1-7,

and
GDP(z) (7, )" (A12)
GDP(7,) 7,

Passing equation to logarithmic form and using equations A10 and All, it is
possible to decompose the change in tax revenues on GDP between two points in
time 7, and 7, into the rate effect the tax-base effect and, the GDP effect in the fol-
lowing way.

InT, = InT, = Int, —Int,+ (5 =1)-(Int, = Inz, )+ B-[ In(1-7,) = In(1-7,) ] (A13)
%f_/

Rate effect GDP effect Tax base effect
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