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C Is the Spanish economy positioned at its optimal progressivity level in
personal income tax?

C What are the aggregate, distributional, and welfare consequences of
moving towards such an optimal level?
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Motivation

C Anghel et al. (2018) Y Growing wealth and income inequality in Spain
after the 2007 crisis.

C Piketty (2015), Kopczuk (2019), Saez and Zucman (2019) Y what are the
most effective policies to address economic inequality?.

C Now in Spain:

A How to finance the fiscal stimulus recovery plans to alleviate the
economic consequences of COVID-19 crisis and the upcoming
unavoidable fiscal consolidation process.

A PGE 2021 Y a personal income tax (PIT) rate increase for the high-
income earners, i.e. an increase in the progressivity of the PIT.

C OECD (2020) Y OECD average of has been around 30-35%
in recent years.
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This Paper

C A heterogeneous households general equilibrium model featuring:

A life-cycle profiles Y households face uninsurable idiosyncratic labor
productivity shocks defining aging and retirement.

A dynastic elements Y households are born inheriting some earnings
abilities from their predecessors (they are altruistic toward their
descendants).

C Households decide how much to work and how much to save.

C Household income (labor, capital and other incomes) taxed with a
progressive schedule.

C Social planner finds a welfare-maximizing degree of progressivity in the
PIT.

C Model calibrated to replicate some aggregate and distributional
characteristics of the Spanish economy.
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Main Findings

C Aggregate social welfare maximized when progressivity level is
increased Y average increase of 3.08% of consumption.

C The poorest working and non-working households benefiting the most and
the most efficient working households and the wealthiest ones
experiencing the largest welfare losses.

C Reductions in wealth and income inequality but negative effects on capital,
labor, and output (efficiency loss).

C Households between p20 and p80 Y decrease in their effective average
tax rates.

A Ex.: Effective average tax rate within p40 and p60 would drop from 0.067 to 0.056.

C Households above p80 Y drastic increment in their effective average tax
rate.

A Ex.: Top 1% households from with an effective average tax rate change from 0.284 to 0.330.
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growth model with uninsured idiosyncratic risk and no aggregate uncertainty.

C Tax function specification Y Heathcote, J., K. Storesletten, and G. L. Violante (2017).

/Mai n Features \

HHSs that are ex-ante identical.

C
C Uninsured household-specific shock to H H se@dowments of efficiency labor units.
C HHs go through life cycle Y workers or retirees.

C

Once HHs retired Y probability of dying Y if HH dies, it is replaced by working-
age descendant.

HHSs altruistic towards their descendants. /

/o
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|. Population & Endowment Dynamics

A measure one continuum of heterogeneous dynastic households endowed with Jbunits of
disposable time each period.

Uncertainty in the model Y Age and endowment of efficiency labor units
Controlled by one-dimensional shock, i, taking values:
C WorkerY i n'O  phchB b
A Uninsured idiosyncratic stochastic process determining their endowment of
efficiency labor units Y Qi T
A Exogenous positive probability of retiring Y 4 Y Jump fromi{ ¥ Otoi ~ Y.
C RetireeY inY 0 ph ¢8RO
A Qi) m
A Exogenous positive probability of dying Y p 1 .

0 If HH dies Y Jump fromi ¥ "Ytoi N 'YY replaced by a working-age
descendant that inherits the deceased household estate, &, and,
possibly, some of its earnings abilities.
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The Model Economy

|. Population & Endowment Dynamics

A measure one continuum of heterogeneous dynastic households endowed with Jbunits of
disposable time each period.

Uncertainty in the model Y Age and endowment of efficiency labor units
Controlled by one-dimensional shock, i, driven by:
C Finite state Markov chain.

C Conditional transition probabilities given by ¢ix ¢0 matrix 3

° [3 ]

3 Y working phase of life cycle Y stationary distr. of working HHs, | *.
3 Y retirement phase of lifecycleY 3 h £).

3 Y retirementY 3 h & .

O 0 OO

3 Y death and replacement by young working descendant

A Intergenerational transmission of income Y %o transformation of | *.

A Life cycle profile ofincomeY %t r ans f oafrhat i on
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The Model Economy

ll. Preferences & Production Possibilities

C HHs value consumption, & and leisure, /b "QY they maximize:

O| 1 o(dhb "Qs']
C Time discount factor Y f
/Utilityfunction
o & (b Q
O (i
(ahiQ) o . o -

C Intertemporal elasticity of substitution of consumption Y -

C Intertemporal elasticity of substitution of leisure Y —

\C} Frisch elasticity of labor supply Y fb—¢
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The Model Economy

ll. Preferences & Production Possibilities

C Production technology transforms agg. capital, U, and agg. labor, 0, into output, .

Production function

W 0@y ¢o
C Total factor productivity Y 6 p
C Capital share Y |

C Capital is assumed to depreciate geometrically at a constant rate Y 1

N J

C Wage, U, and interest rate, i Y from firmsoprofit maximization problem.
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The Model Economy

[1l. Government Sector

C Total tax revenue, "Yis used to finance government consumption, "Q and transfers to
retirees, Tr.
Y O Yi
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C Total tax revenue, "Yis used to finance government consumption, "Q and transfers to
retirees, Tr.
v O Vi

C Taxes levied on household income (from labor, capital and pensions), ®Y 1 .

fTax function Y Augmented version of Heathcote et al. (2017) I
(@ o - 1 Ige
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[1l. Government Sector

C Total tax revenue, "Yis used to finance government consumption, "Q and transfers to
retirees, Tr.
v O Vi

C Taxes levied on household income (from labor, capital and pensions), ®Y 1 .

fTax function Y Augmented version of Heathcote et al. (2017) I
(@ o - 1 Ige
C PITscheduleY [w _ ], with average level of taxes, _, and progressivity, t.
k(; Other taxes (proportional to income) Y Il g0Y To match total tax revenues -

C TransferstoretireesY 7 i
7 = I

C IfHHretredY Qi) mand] (i) m(constant for every retired HH, no dependent on
past SS contributions)

ecall

k(; If HH worker Y ‘Qi) mand] (i) T )
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The Model Economy

Househol dsd Deci si on

C No insurance markets for the household-specific shock.

C Agents can save in the form of riskless capital, 3 but they cannot borrow.
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| V. Househol dsdé Deci

C No insurance markets for the household-specific shock.

C Agents can save in the form of riskless capital, 3 but they cannot borrow.

S |

on =

Bellman equation

Given individual state variables Y i and &

O(GH) I'ﬁ/%m((fﬁl'b Q1 3 0 ®h

N

[ 8 O o N &
® Ol Qi)Qo 1 i
T [w o ] I

O T ONO T Q Jb

\S\olving household policy Y {a{¢Hi )Fd (¢H RQAH 3

\
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. Normalization Conditions

C Endowment of disposabletime Y /b o8

C Possible states in which a HH can stay when worker or retiree Y 0 1

@dowment process of working HHs \

Qi) 3
i p i ¢ | o | T
i p Qp) 3 4 3 5 3 4 3
i C Q) g9 .8 8 .8 .
i o Qo) g 8 L8 8

\\ [T Q) 3 3 L 3 o 8 /
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Calibration

. Normalization Conditions

C Endowment of disposabletime Y /b o8
C Possible states in which a HH can stay when worker or retiree Y 0 1

C Endowment of efficiency labor units of least productive HHs Y Qp) p

@dowment process of working HHs \

i) 3
i pi ¢ i oi 1
Lp )
L Q
i o
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Calibration

. Normalization Conditions

Endowment of disposabletime Y /b o8&
Possible states in which a HH can stay when worker or retiree Y 0 1

G
G
C Endowment of efficiency labor units of least productive HHs Y Qp) p
G

Diagonal elements of submatrixa Y 3 3 3 and 3 .
@dowment process of working HHs \
Qi) 3
i p i ¢ | o i T
: P ] FIF h
LG “FF
v “FE
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ll. Macro and Demographic Targets

C

0

Time discount factor, T  T@o @Y | 18 v capital-to-output Y BdE (2017,2019),
Eurostat (2020), INE (2016)

Capital income share, | g (¥ labor income share was ™® ¢Y EU KLEMS (2020)
Depreciation of capital, | T8 uY | T8, gnvestment-to-output Y INE (2020)

Curvature of consumption, , p® Y ] @ @ntertemporal elasticity of substitution
of consumption Y Standard in literature

Relative share of consumption and leisure in utility, ... ™Y |, T®&® paverage hours
worked Y INE (2011)

Curvature of leisure, «  ¢& vY d ¢+ Frisch elasticity of labor supply between 1@
and p® (Range in literature for Spain) and economy matching rest of targets
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ll. Macro and Demographic Targets

C Probability of retiring, 7 T8t &Y expected duration of working lives is o vY Eurostat
(2020)

C Probability of surviving, )  1®0 ¢Y expected duration of retirement is ¢ § Y OECD
(2015,2017)

C Life-cycle profile controller, % T®o &)Y ratio of the average annual wage of agents
between ages 45 and 49 to that of agents between ages 25 and 29 is p® ¢Y INE
(2017)

C Intergenerational income mobility controller, % T@o X pY correlation between the
average income of one generation and the average income of its immediate
descendants is T® Y Llaneras et al. (2020)
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lll. Government Policy

Recall Y tax function specification:

T [0 _ ] Iéd

Using administrative microdata on tax returns from AEAT(2019) at household level and
an estimation methodology presented by Garcia-Miralles, E., N. Guner, and R. Ramos

(2019).
C Average level of taxes of PIT, _ 1@ w
C Progressivity of PIT, T 1@ p

See
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lll. Government Policy

Recall Y tax function specification:

T [0 _ ] Iéd

Using administrative microdata on tax returns from AEAT(2019) at household level and
an estimation methodology presented by Garcia-Miralles, E., N. Guner, and R. Ramos
(2019).

C Average level of taxes of PIT, _ 1@ w
C Progressivity of PIT, T 1@ p

See

C Normalized transfers to retirees, T o8 ¢Y | T p transfers-to-output (social
security contributions) Y OECD (2020)
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Calibration

lll. Government Policy

Recall Y tax function specification:

T [0 _ ] Iéd

Using administrative microdata on tax returns from AEAT(2019) at household level and
an estimation methodology presented by Garcia-Miralles, E., N. Guner, and R. Ramos
(2019).

C Average level of taxes of PIT, _ 1@ w
C Progressivity of PIT, T 1@ p

See

C Normalized transfers to retirees, T o8 ¢Y | T p transfers-to-output (social
security contributions) Y OECD (2020)

C Linear term on remaining taxes, I T8t UY | T dax-revenue-to-output, | & C

tax-revenue-to-output Y OECD (2020)
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Calibration

IV. Income and Wealth Distributions

Remaining parameters of the endowment process of working HHs calibrated to match Y
Gini coefficients and shares p0-p40, p40-p60, p60-p80, pP80-p100, pP90-p95, P95-p99, P99,

p100 of:
C Income (before taxes after transfers) Y AEAT (2019)
C Wealth (net) Y BdE (2017, 2019)

@dowment process of working HHs

Qi) 3
i pi ¢ i oi 1
Y “FFE FFR FFF
< o) "R R R FFF
° o) FFR O FFF "R R
1! ) “FFRFFR  FT R
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Calibration - Recap

36 parameters
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Calibration - Recap

[ 36 parameters ]

- N

Normalization 29 parameters
conditions

. d Match characteristics of Spanish economy
by , an
diagonal
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Model PeriodY 1 VYear
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Calibration - Recap
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Calibration - Recap
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Calibration - Recap

[ 36 parameters ]

Y N

Normalization Match characteristics of Spanish economy
conditions

Model PeriodY 1 Year
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Calibration - Recap

[ 36 parameters ]

Y N

Normalization Match characteristics of Spanish economy
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Model PeriodY 1 Year
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Calibration - Recap
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Calibration

V. Calibration Outcomes

C Stochastic process of endowment of efficiency labor units

e(s) Ve Iee from s to s’

s'=1 =2 =3 s =4

s=1 15.17
5 = 2 65.15
s=23 18.39
s =4 1.28

Note: e(s) denotes the relative endowment of efficiency labor units; v£ denotes
the stationary distribution of working-age households; I'eg denotes the transi-
tion probabilities of the process on the endowment of efficiency labor units for
working-age households that are still workers one period later.

C Joint stochastic process of
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Calibration

V. Calibration Outcomes

C Stochastic process of endowment of efficiency labor units

I'ee from s to s’

e(s) v

O %

'=3 s'=4

sf=1 s =2

o

s=1 1.00 15.17  89.58 10.36 0.01 0.05
s=2 271 65.15  2.42 96.54 1.03 0.01
s=3 7.80 18.39  0.01 3.60 96.34 0.04
s=4 90.00 1.28 0.01 1.73 0.01 98.25

Note: e(s) denotes the relative endowment of efficiency labor units; v£ denotes
the stationary distribution of working-age households; I'eg denotes the transi-
tion probabilities of the process on the endowment of efficiency labor units for
working-age households that are still workers one period later.

C Joint stochastic process of
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Calibration

V. Calibration Outcomes

C Fitness of the baseline (BE) model economy

Macroeconomic and fiscal ratios
Economy K/Y I/)Y G/Y T/)Y Tr/Y  Hlell  poy Pf.s

Spain 4.25 21.94 2227  33.63 11.36 30.83 1.56 0.50
BE 4.26 22,00 2227 3351 11.24 30.78 1.53 0.50

Note: H/ell denotes the share of disposable time allocated to market activities; po , denotes the ratio
of the average income of agents between ages 45 and 49 (old) to that of agents between ages 25 and
29 (young); pg s denotes the correlation between the average income of one generation (fathers) and
the average income of their immediate descendents (sons).
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Calibration

V. Calibration Outcomes

C Fitness of the baseline (BE) model economy

Macroeconomic and fiscal ratios

Economy K/Y I/)Y G/Y T/Y Tr/Y  Hfen

Spain 4.25 21.94 2227  33.63 11.36 30.83
BE 4.26 22,00 2227 3351 11.24 30.78

Distributional statistics

Economy  Gini Percentiles (%) Top groups (%)

< 40  40-60  60-80  80-100  90-95

The distribution of income (before all tares and after transfers)

Spain 0.48 12,72 13.84  21.19 52.25 11.01
BE 0.45 1472  13.72 21.32 50.24 10.85

The distribution of wealth

Spain 0.68 3.62 9.65 18.11 68.62 12.93
BE 0.68 3.80 9.32 17.45 69.43 13.54

Note: H/ell denotes the share of disposable time allocated to market activities; po , denotes the ratio
of the average income of agents between ages 45 and 49 (old) to that of agents between ages 25 and
29 (young); pg s denotes the correlation between the average income of one generation (fathers) and

the average income of their immediate descendents (sons).
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Optimal Progressivity

|. Selection of Optimal Progressivity Level

C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
level of taxes, _, and transfers to retirees,] , that delivers:
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C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
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Markets clear

For newi and 0
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Optimal Progressivity

|. Selection of Optimal Progressivity Level

C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
level of taxes, _, and transfers to retirees,] , that delivers:

Markets clear Budget Balance

For newi and 0 Y YT O
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Optimal Progressivity

|. Selection of Optimal Progressivity Level

C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
level of taxes, _, and transfers to retirees,] , that delivers:

1 2 3
Markets clear Budget Balance Same aggregate
tax level
Fornewi and 0 Y Yi O Fixed ]

SerranePuentg Dario| Bank of Spain | DG Economics, Statistics and Research. 21/31



Optimal Progressivity

|. Selection of Optimal Progressivity Level

C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
level of taxes, _, and transfers to retirees,] , that delivers:

1 2 3 4
Markets clear Budget Balance Same aggregate Same spending
tax level structure
For newi and 0 Y YI O Fixed | Fixed ] and ]
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Optimal Progressivity

|. Selection of Optimal Progressivity Level

C Grid of progressivity levelsinPITY @t t 1™ 7

C For each 1, compute a GE economy with a combination of progressivity, f, average
level of taxes, _, and transfers to retirees,] , that delivers:

1 2 3 4
Markets clear Budget Balance Same aggregate Same spending
tax level structure
For newi and 0 Y YI O Fixed | Fixed ] and ]

C A Benthamite social planner (identical weights to every household in the economy)
maximizes social or aggregate welfare

C Social welfare is maximized where the aggregate consumption equivalent variation
(CEV) reaches its maximum.
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Optimal Progressivity

ll. Aggregate Welfare Change

C Aggregate or social welfare is increased for a GE economy if progressivity raises.

C The welfare-maximizing progressivity level ist 1& oY # %6 ofit .

—— Aggregate Welfare Change

i
1
1
|
|
|
c 1
ke) |
a l
£ . {
a | |
c | |
3 I I
£ ! !
| |
QO 1 I
& I |
2 11=0.1146 11=0.23
o | |
2 .
E Actual E Optimal
1 1
I I
| |
: :

000 005 010 015 020 025 030 035 040 045 050
Progressivity level (1)
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Optimal Progressivity

lll. Decomposition of Aggregate Welfare Changes

Compute optimal economy (0):
C Ignoring changes in stationary distribution of households (a)

C Ignoring changes both in stationary distribution of households and in equilibrium
prices (b)
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Optimal Progressivity
lll. Decomposition of Aggregate Welfare Changes
Compute optimal economy (0):

C Ignoring changes in stationary distribution of households (a)

C Ignoring changes both in stationary distribution of households and in equilibrium
prices (b)

Aggregate CEV can be decomposed as:

tH® #% H® #B) #B #B

Aggregate consumption equivalent variation 3.08%

Decomposition - Contributions (in %) to the aggregate welfare change by changes in:

Tax system 121.38%
Equilibrium prices -19.25%
-2.13%

Equilibrium distribution

Note: Each contribution to the aggregate welfare change is computed by dividing the consumption
equivalent variation from changes in each factor by the aggregate consumption equivalent variation.
Adding up three contributions makes one hundred percent.
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Optimal Progressivity

V. Welfare Changes by Household Type

A: All Households Ranked by Wealth

3 T For any state (s)
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C: Non-Workers Ranked by Wealth
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Optimal Progressivity

V. Welfare Changes by Household Type

D: All Households Ranked by Income

3 [T For any state (s)
11 1
- || D
g

0-10 10°20 20730 3040 40°50 50°60 6070 70°80 80°90 90-100

E: Workers Ranked by Income
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F: Non-Workers Ranked by Income
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Optimal Progressivity

V. Welfare Changes by Household Type
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