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Abstract
The aim of this paper is to evaluate to what extent income tax revenues in Spain vary in
the event of exogenous changes in income. In particular, the ongoing fiscal reform is
simulated making use of EUROMOD for the year 2016 in order to obtain measures for
the income tax elasticity. Considering the ordinary or general part of the tax, the
elasticities are obtained within different scenarios. We have account for equiproportional
and non-proportional changes in income and several levels of government. Our
preliminary results indicate that the effect on tax revenues from exogenous changes in

income is negligible under the new tax structure.
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1. Introduction
One important consequence of the Great Recession is the negative impact on tax

revenues, rising concerns about the ability of the systems to keep resources in bad times.

During this process, the Spanish central government introduced a fiscal reform affecting

the personal income tax, the cornerstone tax of the Spanish fiscal system.
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The consequences of such reform have been studied from the revenue’s point of view
(Laborda et al. 2015) and also from the redistributive side (Adiego et al.2015). In these

works, the new tax structure appears to reduce tax collection in the short term.

On the other hand, a positive business cycle is expected to improve tax collection thereby
reducing fiscal deficits (Sanz et al. 2015). Such impact can be estimated by analyzing

income tax elasticities. (Creedy and Gemmell, 2006).

In this paper, we estimate income tax elasticities of the most recent Spanish personal
income tax based on microdata. We use the microsimulation model EUROMOD and
measure to what extent, tax revenues vary in the event of exogenous changes in

individuals’ labor income at central and regional level.

The obtained results can be briefly anticipated. The aggregate income tax elasticity for
the national government is around 1.98. At regional level, different patterns are found,

although a relative negative impact drives these results.

The structure of the paper is as follows. After this introduction, we provide a theoretical
framework for estimating income tax elasticities. Section 3 explains the simulation

methodology, Section 4 presents the main results and, finally, Section 5 concludes the

paper.

2. The income tax structure and income tax elasticities

The departure point for obtaining income tax elasticities is a definition of the concept in
order to know the values required to be estimated through the simulation. Several studies
have developed analytically such concepts over time (see, for instance, Fries et al. (1982),
Hutton and Lambert (1980, 1982)). Here, we roughly sketched a model based on Creedy
and Gemmell (2002, 2003, 2006) and the specific variation to the Spanish case (Creedy
and Sanz, 2010). In both cases, income tax elasticities are obtained from a multi-step

income tax function.

Traditional models begin by defining individual income yi and final tax liability T(yi).

Individual income is then treated in a multi-step income tax function such:

T(y)=0 foras <y <a
T(y:) = t1(y; — aq) fora; <y <a, (1)
T(y;) = t,(y; —ay) + t1(a; —ay) fora; <y; <aj

and so on.



After some algebra manipulation and setting ao=to=0, T(yi) can be rewritten as:

T(y) = te(yi — ag) (2)
where
1 &
ay = az a;(tj —tj_1) 3
j=1

(2) and (3) implies that an individual i faces a single marginal tax rate tx in excess of a

determined threshold a;,.

Creedy and Sanz (2010) extend the basic model for Spain, noting the special
particularities of the Spanish personal income tax. Indeed, nominal income is formed
from several sources s=1,...,S, the income tax is levied on the concept of taxable income
Xi instead of on nominal income, there can be individual or joint taxation and hence, it is
more accurate to speak in terms of tax units (h) instead of individuals (i), and the existence
of different governments involved in the design of the tax. In the present context and
differentiating between central (C) and regional (R) governments, the tax unit faced two

tax rates:

_ +C o 4R
i = Ly T Ly (4

At this point, the tax liability faced by the tax unit is defined as:

TS = Tsc(yhslaks < Xps < ak+1,s) = tisn (Xns — Aksn) )

TSR = TsR (yhslaks < xps < ak+1,s) = tllc?sh (xhs - a;c{?sh) (6)
Moreover, there exist tax credits Ccand Cr. If y;, = Y.,y is total gross income from all

sources, the tax unit h final tax is

S S
T. ET (Z yhs) = max {O,Z TE — CC} + max {O,Z & — CR} )
S

s=1 s=1

where several cases apply depending on the magnitude of Cc and Cr relative to Y3_, TS
andY.5_, TR, respectively. (See Creedy and Sanz (2010), p. 540 for more details). Here,
we only refer to the most common situation where Y5_, T > C. and Y5_; TR > Ci that
is finally considered in the simulations.

Under such circumstances, expression (7) can be simplify to



S
To= D {TE + T = (Cc + o) ®

s=1

And

s
1] ’ 9
T, = Z{tkshxhs — (thsnisn + tRsnaiin)} — (Cc + Cg) )
s=1

2.1. Revenue elasticities
Consider now the effect on the tax paid by the unit when each income sources increase
marginally. The change is defined as:

1
dTh _ N OTh Ons (10)
dyy = 0Yns OYn
Hence:
1
2ndli (2 T ) (2 ayhs) (11
Ty, dyy = Ty 0yns/ \Yns Oyn
and

(12)

I
Nrpyn = Z NTh,ynsMynsyn
i=1

The income tax elasticity for a tax unit is the result of two components. The first is
determined by the way in which total tax paid by the unit changes when income from
source s changes. The second component is how the individual components of income

change after the increase in total income y of the tax unit h.

In the case where taxable income is positive and greater than final tax credits, changes in

the source g implies that:

0Ty,
ath
Hence, the element 7, ,, - can be rewritten as:

= tkqh ( 13)

Yna OTh _ _ Lkandng (14)
Ty 0yng TThvha Ty



The term 9T, /dyp, is the effective marginal tax rate, MTRng, While Th/ynq is the total tax

paid by the unit as proportion of its income from source q. Hence the tax revenue elasticity
is the ratio MTRhg/ATRng.

In general, defining ATRh=Tn/yn as the overall average tax rate facing the unit, the

individual income tax elasticity is defined as:

I

tkin (yhi (15)

Nrypyn = - ATR,, E) Nyniyn

L

If there were only one income source, then yy,; /y, = n,,.,, = 1and the firsttermin (15)

would be simply the ratio of the marginal tax rate to the average tax rate facing the unit.

Let’s assume now that there are H tax units with incomes y1, yo, ...,yn. If total income Y =

YH_. y, and total tax revenue T = Y¥_, T}, the aggregate income tax elasticity is:

H
ary _ (%y_’l) (%i) (E) (16)
dY T = ayh Th aY VYn T
And
o T
h
Nry = Z Nry,yuyny (7) ()
h=1

The elasticity of aggregate revenue with respect to aggregate income is thus a tax-share
weighted average of the product of individual revenue elasticities and the elasticity of
individual income with respect to total income. Hence it depends not only on the tax
structure but on the extent to which individual incomes change when aggregate income

changes defined by the term n,,, .

In the simulations below, we introduce two different hypothesis based on how total
income is distributed across individuals. First, if n,, =1, there are proportional changes
in individual income. In the second case, some dynamics in the elasticity are estimated

by equalizing or disequalizing the distribution of income across different tax unit.

3. Simulation
Given the previous analytical expressions, we make use of the microsimulation model

EUROMOD to take into account the changes introduced in the personal income tax



through the fiscal reform and to obtain the values required for estimating new income tax

elasticities.

EUROMOD is a tax-benefit simulation model for European Union countries suitable to
estimate the Spanish national income tax given its ability to consider the disaggregate
level of the tax system by regions and the possibility to fulfill the tax payment at

individual or family level.

For the purpose of this paper, we only focus in labor income as source of nominal income.
Thus, the design of the tax includes as tax base: income from employment and self-
employment, property income, pensions and benefit entitlements related to
unemployment, maternity or age. The tax base is then reduced by an employment related

allowance to create the taxable income.

In order to get the final tax liability, the model also considers the presence of personal
and family allowances and tax credits related to mortgage, main residence rent and a final
deduction on the tax liability of 400 euros. Hence, with the simulation method we can
obtain all the parameters in the theoretical model required to estimate income tax

elasticities.

Within this framework, the fiscal reform is simulated taking as a benchmark the year 2013
(last available in the EUROMOD version G2.0+ used in this paper). In particular, the

following items are able to be considered in the simulation:

e Reconsideration of tax deductions and allowances to determinate the final taxable

income.

The law has restructured the way in which tax deductions and allowances respect the tax
base are calculated. Indeed, tax deductions have gathered the main reductions for
unemployed or disable tax payers, disappearing from the tax reductions. At this respect,
the new law introduces a new universal discount of 2000 euros in concept of other
expenditures. This amount is increased by 2000 euros if unemployed tax payers accept a
new job in other jurisdiction (i.e. there is mobility concerns in accepting the job) the year
of acceptance and the next. On the other hand, the base amount is increased by 3500 euros
more if the taxpayer is disable?.

! The disability amount is increased up to 7750 euros when the taxpayer has a disability condition of
65% or more or in the case when the individual receives help from third persons. This possibility cannot



Tax reductions over the former tax base do not consider now employment or disable
cases. Moreover, the structure and the limits for the calculation have also changed. Now,
the limit amount to be reduced affects to those taxpayers up to 14450 euros of income?
and taxpayers with no more than 6500 euros in concept of other income. The total amount
to be reduced decrease up to 3700 euros for low income tax payers as well as the final
weighted tax reductions for incomes between 11250 and 14450 euros. This reduction is
removed for individuals over the limits as well as the 100% increase for workers over 65

years old.

e Increase on tax credits related to families non-income conditions.

Personal and family tax credits have been increased in any of the items considered within
the law. That includes a reduction for the taxpayer but also family related credits due to
children, old people and disabilities currently under the supervision of the taxpayer. Such
tax credits reduce the final tax liability after the tax schedule is applied.

e Tax schedule.

The tax schedule is one of the deepest reform introduced by the law. Tax brackets are
reduced from seven to five, increasing tax bases and with a special impact in the treatment
of higher incomes. In particular, the greater specification for these incomes has been
minimized to a single tax bracket for incomes above 60000 euros.

It is also remarkable the reduction on tax rates (even higher given that increases for fiscal

consolidations have been removed) and the limits of that tax brackets.
¢ No final tax credits.

Once the reform has been taken into account, we proceed to estimate individual income
tax elasticities for a population based on “Encuesta de Condiciones de Vida” (2010)
provided by the Spanish National Institute of Statistics and adapted accordingly to the
model. For each tax unit, the corresponding ATR and MTR are calculated in order to

obtain individual elasticities, first step to obtain the final aggregate values.

be taken into account in the simulations due to a lack of information on disability levels. Hereafter, all
conditions related to disability taxpayers implies the hypothesis that everyone has a disability level of
33% or more.

2 The limit income for the tax allowance does not include the previous 2000 euros of tax deductions.



The MTR calculation is based on Jara & Tumino (2013). In particular, the simulation
increase marginally (0.03) labor income for each individual in the sample and provide the
difference in tax liability before and after such increase. On the other hand, the ATR is
obtained as the result of dividing the final tax liability paid by the tax unit respect to the

tax base.

4. Results
For policy reasons aggregate measures of the income tax elasticity are important. Hence,

the preliminary results presented in this section are in line with this aggregate perspective.

In order to consider aggregation, recall that the theoretical model relies on the need to
consider some hypothesis about income distribution within the population. We begin by
assuming that income is distributed equally across individuals. In this case, the income
tax revenue elasticity is a weighted average of individual elasticities, where the weighs

are given by individuals’ final tax liability respect to total tax revenue.

At national level (Table 1), the elasticities show a downward trend over the period
studied, from 2.13 in 2009 to 1.98 in the simulated year. Such decrease is deeper between
2009 and 2010 (from 2.13 to 2.02) and not due the fiscal reform. In the latter case, a
slightly decrease is observed between the benchmark year 2013 and the simulated year.

Hence, although the fiscal reform reduces the elasticity value, such change is almost

negligible.
Table 1: Evolution of proportionate aggregate income tax elasticities. National level.
Simulated
Year 2009 2010 2011 2012 2013 year

National | 2.1305| 2.0243| 2.0202| 2.0217| 2.009 1.9754

A similar downward pattern is observed attending to regional elasticities (Table 2). It
seems to be a structural change between 2009 and 2010 in every region. Given that this

year the income tax was not subject to changes, other factors seems to drive such change.

On the other hand, the introduction of the fiscal reform affects differently the elasticity

observed by regions. Table 3 illustrate these differences®. Following the national

3 Some care is needed when interpreting the results obtained for Navarra, Basque Country, Ceuta and
Melilla. On one hand, the regions integrated in the foral system are simulated under the hypothesis that



downward trend, regions such Balearic I., Murcia and C. Valenciana are in a worst
position in terms of tax collection after the fiscal reform. Alternatively, Extremadura and
Catalonia (and in a lesser extent, Canary 1.) increase their elasticity value. In any case,

such changes are small.

Table 2: Evolution of proportionate aggregate income tax elasticities. Regional level.

Simulated
Year 2009 | 2010 2011 2012 2013 year
Andalusia 2.1373| 2.0512| 2.0315| 2.0519| 2.0427 2.0142
Aragon 2.2277| 2.0691| 2.0631| 2.053| 2.0491 2.0284
Asturias 2.1277| 2.0192| 2.036| 2.0262| 2.0301 1.9777
Balearic I. 2.1907| 2.0816| 2.0652| 2.0547| 2.0346 1.9727
Canary |. 2.3596| 2.2435| 2.2187| 2.2249| 2.1997 2.2028

Cantabria 2.1359 2.009| 2.0034| 2.0203 2.031 1.9836
C. Mancha 2.2164| 2.0777| 2.0663| 2.0661| 2.0537 2.0495
C. Leon 2.1909| 2.0943| 2.1184| 2.0922 2.075 2.033
Catalonia 2.0531| 1.9552| 1.9688| 1.9828| 1.9669 1.989
C. Valenciana {2.1848| 2.1291| 2.0993| 2.1045| 2.0894 2.0333
Extremadura |2.2766| 2.1699| 2.1678| 2.1958| 2.1799 2.2207

Galicia 2.1553| 2.0613| 2.0487| 2.0378| 2.0152 2.0118
Madrid 2.0113| 1.9169| 1.9062| 1.9029| 1.8937 1.8426
Murcia 24476 2.2929| 2.2727| 2.2476| 2.2445 2.189
Navarra 2.0725| 1.9227| 1.9293| 1.9446| 1.9348 1.8616
La Rioja 2.1732| 2.0467| 2.0559| 2.0628| 2.0422 2.0041
Basque C. 2.0239| 1.8962| 1.8937| 1.8827| 1.8695 1.7883
Ceuta 2.088| 2.0352| 2.018| 2.0516| 2.0276 1.8703
Melilla 2.1329| 2.011| 2.029| 2.0479| 2.0122 1.9495

they manage the income tax in the same manner than the rest of regions. For the case of Ceuta and
Melilla, the lack of observations in the sample requires special care when interpreting the elasticity
values obtained.
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Figure 1: Variation on proportionate aggregate income tax elasticities. Regional level (2013-2016).

The second hypothesis stated in the theoretical model implies a different distribution of
total income across individuals. At this point, there can be systematic equalizing and

systematic disequalizing income movements.

In order to introduce some dynamics in the estimation of aggregate income tax elasticities,
we have divided the sample population into two groups (low vs. high individual income)
and increase (decrease) income growth for individuals in the low group depending on the
equalizing (disequalizing) hypothesis. Under the first case, individual income within the
“low income” group is increased 4, 5, 10, 20 or 30 per cent while reducing income in the
“high income group” accordingly to keep total income increase equal to a 3 per cent. In

the second case, income increase is reduce to 1 or 2 per cent.

Moreover, different income thresholds are considered. We have used the poverty line

established by EUROMOD for the sample, the first and the second income tax bracket.

Table 3 presents the results for the simulated year at national level. Taking as a reference
the aggregate elasticity under the proportional case (1.9754), the values obtained when
introducing dynamics in income growth do not vary much. Indeed, results are similar

attending to the poverty line or first income tax threshold. On the other hand, the elasticity



appears to decrease if the second tax bracket is considered as income threshold and there

Is an equalization of income across groups.

Table 3: Non-proportionate aggregate income tax elasticities. National level (Simulated year)

0.01 | 002 | 0.04 | 0.05 | 0.06 0.1 0.2 0.3

Poverty line | 1.9755|1.9754 | 1.9753 | 1.9753 | 1.9752 | 1.9751 | 1.9742 | 1.9732
15t tax threshold | 1.9758 | 1.9756 | 1.9752 | 1.9747 | 1.9745 | 1.9738 | 1.9725 | 1.9692
2" tax threshold | 1.9766 | 1.9775 | 1.9732 | 1.9696 | 1.9659 | 1.9584 | n.a n.a.

5. Concluding remarks

In this paper, we have evaluated income tax elasticities for the Spanish national income
tax at national and regional level. These values provide information for tax revenues in
the event of exogenous changes in income. Hence, they can be considered as a proxy for
tax collection in the long run, given a change in the economic cycle.

The fiscal reform introduced by the central government have not impact the elasticities
figures for the year 2016. Under different hypothesis on the distribution of income across

individuals, the values simulated do not vary significantly over time.

Under these results, the new personal income tax resulted from the las fiscal reform seems
to not be able to increase tax collection in the long run. Hence, any expected change in
the economic cycle will be a missing opportunity to reduce deficits over time.
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