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Abstract

There is clear evidence that fairness plays a role in redistribution. Individuals want to compensate
others for their misfortune, while they allow them to enjoy the fruits of their effort. Such fairness
considerations have been introduced in political economy and optimal income tax models with a focus
on income acquisition. However, actual tax-benefit systems are based on much more information. We
introduce fairness in a tax-benefit scheme that is based on several characteristics. The novelty is the
introduction of partial control. Each characteristic differs in terms of the degree of control, i.e., the
extent to which it can be changed by exerting effort. Two testable predictions result. First, the tax rate
on partially controllable characteristics should be lower compared to the tax rate on non-controllable
tags. Second, the total effect of non-controllable characteristics on the post-tax outcome should be
equal to zero. We estimate implicit tax rates for different characteristics in 26 European countries
(using EU-SILC data) and the US (using CPS data). We find a robust tendency in all countries to
compensate more for the uncontrollable composite characteristic (based on sex, age and disability
in our study) compared to the partially controllable one (based on family composition, immigration
status, unemployment and education level). We also estimate the degree of fairness of tax-benefit
schemes in different countries. Only the Continental countries France and Luxembourg pass the

fairness test, whereas the Baltic and Anglo-Saxon countries (including the US) perform worst.
JEL Codes: D6, H2, I3
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1 Introduction

Economic models are often based on the premise that individuals are motivated only by their material
self-interest. But experiments systematically reject the pure self-interest hypothesis; see, e.g., Fehr and
Schmidt (2006) for an overview. Other considerations, like fairness, do play a role for redistribution. If
earnings are a combination of luck (drawn by nature) and effort (chosen by the agent), then fairness urges
to compensate individuals for unlucky draws by nature, while it allows individuals to enjoy the fruits of
their effort. Empirical evidence shows that (the belief about) the relative importance of effort and luck
in the determination of income systematically correlates with people’s preferences for redistribution. The
more (they believe that) income is determined by luck, the more redistribution is preferred; see Alesina
and Giuliano (2010) for an overview of evidence based on social survey data, Gaertner and Schokkaert
(2010) for an overview of experimental tests using structured questionnaires, and Konow (2003) for an

overview of experimental laboratory evidence.

Fairness considerations have been introduced in political economy and optimal income tax models.
Alesina et al. (2001) show that different beliefs about the importance of luck for income acquisition can
help explain the divergence in the levels of redistribution in different democratic societies. The political
economy models of Piketty (1995), Alesina and Angeletos (2005) and Bénabou and Tirole (2006) show
that multiple equilibria can arise in such a way that stronger beliefs in the role of effort coincide with lower
levels of redistribution. Under the influence of Rawls’ (1971) seminal work, a similar notion of fairness
has been introduced in the literature on distributive justice; see, e.g., Kymlicka (2002) for an overview.
All these studies share a selective-egalitarian viewpoint: some inequalities in outcomes are justifiable (and
should not be corrected), while others cannot be justified (and should be eliminated as much as possible).
This fairness notion has been used to refine optimal income tax schemes in the (so-called) fair income tax

literature.!

Although earnings have been the main focus in the previous political economy and fair income tax
models, actual tax-benefit schemes are based on much more information than earnings only. Different the-
oretical reasons have been put forward in the optimal income tax literature since Mirrlees’ (1971) seminal
contribution.? If externalities exist, then there is a role for government to subsidize or tax these activities
a la Pigou (1920) to restore efficiency. If there exist tags - observable, usually exogenous characteristics
that correlate with unobserved abilities or tastes - then Akerlof (1978) shows that differentiating the tax-
benefit system on the basis of these tags ("tagging’) can also enhance efficiency. Equity considerations
can provide another rationale to differentiate tax-benefit schemes. The seminal work of Mirrlees (1972)
and Boskin and Sheshinsky (1983) discuss the optimal income tax treatment of family size and couples,

respectively.

In this paper we want to derive and test a fair and efficient tax-benefit scheme that is based on several
characteristics; and each characteristic can be different in terms of the degree of control, i.e., the extent

to which it can be changed by exerting effort. We preview the core ingredients:

1. Fair and efficient taxation. In the standard optimal income tax problem, individual heterogeneity

is usually due to unobservable differences in productivities (or types). The fair income tax literature

!See Roemer et al. (2003), Schokkaert et al. (2004), Fleurbaey and Maniquet (2006, 2007), Luttens and Ooghe (2007),

and Jacquet and Van de gaer (2010).
2See, e.g., Salanié (2003) and Mankiw et al. (2009) for overviews.



adds unobservable differences in tastes for effort as a second, but normatively distinct, source of
heterogeneity. These taste differences make the interpersonal comparison of utilities difficult and
bring the question of fairness—which inequalities are justifiable and which are not—to the fore. To
deal with this, we follow Fleurbaey and Maniquet (2006) and keep individuals responsible for their
tastes, but not for their types. Two plausible fairness principles, compensation and responsibility,
result. If outcome differences between two individuals are only due to differences in their types, then
compensation approves of a transfer from the better off to the worse off. Responsibility demands that
the laisser-faire is selected if all individuals have the same type. Indeed, in such a case all remaining
differences in outcomes can only be due to differences in tastes for which individuals are (held)
responsible. These fairness principles, in conjunction with efficiency, constitute the core properties

of a fair and efficient planner.

. Partial control. Individuals differ in several characteristics, each of which we model as a weighted
combination of type (drawn by nature) and effort (chosen by the individual). We refer to this weight
as the degree of control. For some characteristics like sex, age and inborn handicaps the degree of
control is zero (i.e., these characteristic are exogenous tags fully defined by the individual’s type),
while for other characteristics, think of education and family composition, the degree of control is
positive and thus partial control applies. The degree of control will play a crucial role in the shape

of the resulting fair and efficient tax-benefit scheme.

. Theory. The complexity of multidimensional screening exercises forces us to simplify some aspects
of the model to keep analytical tractability. In section 2 we set up a model, assuming a linear pro-
duction technology, quasi-linear preferences defined over consumption and multidimensional effort,
independent multivariate normal distributions for types and tastes, and linear tax rates. Two testable
predictions result. First, fairness requires that the tax rate on partially controllable characteristics
should be lower compared to the tax on non-controllable characteristics. Second, the total effect of
the non-controllable characteristics on the post-tax outcome - a function of the variance-covariance

structure of the characteristics and the implicit tax rates - should be equal to zero.

. Evidence. In section 3 we estimate and discuss the implicit tax rates for a number of characteristics
in 26 European countries (using the 2007 EU-SILC data) and the US (using the CPS data). We find
a robust tendency in all countries to compensate more for the non-controllable characteristic (a
composite based on sex, age and disability in our study) compared to the partially controllable
one (based on family composition, immigration status, unemployment and education level). We
also estimate the degree of fairness of the different tax-benefit schemes: how close to zero is the
total effect of the non-controllable composite on the post-tax outcome? The Baltic States (Latvia,
Estonia and Lithuania) and the Anglo-Saxon countries (the United Kingdom, Ireland and the United
States) are least fair. Although the Northern countries (Sweden, Denmark, Norway, Finland and
Iceland) do better in terms of fairness, they are in turn outperformed by some Central Eastern and
Southern countries (Poland, Hungary, Slovenia, Czech Republic, Slovakia and Italy) as well as by
most continental countries (France, Luxembourg, Austria, Germany, the Netherlands and Belgium).

Among the latter, only France and Luxembourg pass the fairness test.



2 Theory

In the first part of this section, we describe the basic building blocks - production technology, individual
preferences, and the social preference of a fair and efficient planner. In the second part we describe
and discuss the theoretical results, with a focus on two special cases: the ‘Mirrlees’-case (one taxable
characteristic, say, earnings) and the ‘Akerlof’-case (two taxable characteristics, say, earnings and an

exogenous tag).

2.1 Model

To keep things simple, the model is additive: output is linear in characteristics and characteristics are
linear in effort and type, preferences are quasi-linear in (net) output, and the welfare function will average
(a concave transformation of) utilities. The additive specification is convenient in terms of interpretation,
but note that the same theoretical results can be obtained in a multiplicative model, i.e., the model
obtained by replacing the linear specification by a log-linear one in each of the basic building blocks; see

appendix for an outline of the multiplicative variant.

Production technology. Individuals (or households) can be described by a vector x € R”, with J a
finite set of characteristics. Although we present the model for an arbitrary number of characteristics, we
often focus on the case with one or two characteristics.®> The pre-intervention or gross outcome (think
of welfare, well-being or income) is denoted y and is assumed to be a linear function of the different

characteristics of the individual; formally:

y =0+ Zjej Bjw;- (1)

Without loss of generality, we assume 8 = (ﬁ j)j ey > 0, and 0 denotes a vector of zeros of appropriate

length. Characteristics are a combination of effort e € R’ and type # € R, i.e., for each j in J we assume
zj = ajej + (1 - a;)6;. (2)

The weights of effort—one weight for each characteristic—are collected in a vector a € (0, l)J. This vector
is the same for all individuals and defines the ‘degree of control’ for each characteristic in between the
extremes of no control (c; — 0; the characteristic is pure type) and full control (c; — 1; the characteristic
is pure effort). In contrast to the characteristics, effort and type are not observable to the planner (but

the multivariate type distribution is known).

Some special cases arise. First, if there is only one characteristic, say earnings z;, and assuming 5, = 0
and 8; = 1, then y = 21 = a1e1 + (1 — 1) 01, and we obtain an additive version of what we call the
‘Mirrlees’-case. Next, if there are two characteristics, individual earnings z; = aje; + (1 — @) 6; and
a tag, an exogenous characteristic denoted xo — 603 (given as — 0) and if By, = 0 and 8; = 1, then
y =21+ Boxa — (a1e1 + (1 — aq) 1) + 8502, and we arrive in the so-called ‘Akerlof’-case. Note that the
tag 2o — 03 can both correlate with the earnings ability 6; and affect well-being directly (via 85 > 0).4

3In the empirical part we will partition all characteristics into two groups such that the theory for two characteristics
applies to these two groups as a whole.

4Note also that the ‘Boskin-Sheshinsky’-model for the optimal taxation of couples can be derived as a special case:
choosing By = 0 and 8; = By = 1 we have y = z1 + x2 with 1 = a1e1 + (1 — 1) 01 and z2 = azez + (1 — az) 02 the

earnings of the partners in a couple. We do not further discuss this case here.



Preference technology. Individual utility is equal to the net outcome ¢ (to be defined later) minus the
cost of effort; no externalities occur. We assume:

. _ d; €j
U(Cyea’Yyé)—c_ZjeJmeXP <§J> ; (3)

with v € R a vector of taste parameters which defines the disutility of effort, and § € R”, with § > 0, a
vector controlling the degree of convexity of the cost of effort. This is a multidimensional version of the
classical quasi-linear preferences which are often used in optimal tax theory to simplify the theoretical
analysis by excluding income effects (see , e.g., Diamond, 1998). As usual, higher values for v correspond
with lower disutility of effort, which can be thought of as more ambitious individuals; higher values for
0 correspond with more elastic responses to effort and can be interpreted as the cost of taxation for the
different characteristics. In contrast to the taste vector -y, the elasticity vector § is assumed to be the

same for all individuals.

Net outcomes and behaviour. The instruments of the social planner® are restricted to ‘basic income-
flat tax’ schemes. Although restrictive compared to non-linear tax instruments, linear schemes could be
close to optimal, at least for income taxation (see, e.g., Mankiw et al., 2009 for a discussion). In addition,
the introduction of non-income characteristics is a far more important source of non-linearity in tax-benefit
schemes. In the countries we analyze in the empirical part, the variation in taxes is mainly explained by
non-income characteristics (49% on average) and income (30%), while higher-order terms for income do

not play an important role (5%).5 Formally, the net outcome c satisfies

ng_tO_Zjethxjv (4)

with g € R controlling the overall level of the net outcome, and ¢ € R’ the tax rates applied to the

different (observable) characteristics.

Types and tastes are private information; in particular, we assume that individuals know their type
when choosing effort. However, all results would remain the same if individuals only knew the distribu-
tion of types and effort choices were modeled via expected utility maximization.” Lemma 1 summarizes

behaviour, i.e., choice and indirect utility.

LEMMA 1. Maximization of (3) with respect to (1), (2) and (4), leads to an effort choice®
5 =0; (In ((B; —t;j) a;) +;) forall jin J, (5)
which results in the characteristics

af = ajef + (1 —a;)0; = a;0; (In ((8; —t;) ;) +;) + (1 — ;) 0y, (6)

and the corresponding indirect utility V' (¢o,t; o, By, 5, d;7,0) equals

K(t();t;aaﬂOva(S) + Zje] (Bg - tj) O‘j(;j’Yj + Zjej (IBJ _tj) (1 - aj)eja (7)

5Note that the fiction of a ‘social planner’ is a proxy for a more complex political model; see, e.g., Coughlin (1992),

who shows equivalence between a planner with a weighted social welfare function and a probabilistic voting model with two
candidates competing for votes.
6The remaining part is either unexplained (12%) or due to covariances between the observed characteristics (4%).
"Types can thus also be interpreted as representing good or bad luck for which individuals ought to be compensated.
8We define e; — —oo for all tax levels t; > ;.



with

A fair and efficient planner. The planner observes the multivariate type distribution F' which is
assumed to be independent from the multivariate taste distribution G.° For analytical tractability, we use
normal distributions, or

0~N(p,2%) and v~ N (u,x7), (9)

with p = (’uj)jEJ a vector of means and ¥ = (0;);.. ;> a variance-covariance matrix with o;; > 0 for all

ije
j in J and (aij)z < 040j; for all 4, j in J (excluding perfect correlation). The social planner sets taxes g

and t to maximize welfare—to be introduced next—subject to a budget constraint, denoted by

to+ [ [ (Xjestin)) dF (0)dG (1) = R, (10)

with Ry an exogenous (per-capita) revenue requirement, z; defined in equation (6), and the distributions
F and G defined in equation (9). In order to define aggregate welfare, we assume that the planner balances
efficiency and fairness. Efficiency is operationalized via the Pareto principle, while fairness is defined as
selective egalitarianism: individuals are held responsible for their tastes, but not for their type. We discuss
efficiency and fairness in an informal way in the next paragraph; see Fleurbaey and Maniquet (2006) for

a formal discussion.!?

A Pareto efficient planner defines welfare as an increasing function of individual well-being, and well-
being is a specific cardinalization of utility defined in (3). But which cardinalization is normatively in-
teresting? Fairness considerations can guide us. A selective egalitarian planner is egalitarian, but only
with respect to those outcome differences that are caused by differences in type for which individuals
are not (held) responsible. We select two plausible principles, compensation and responsibility. If two
individuals have the same tastes and make exactly the same effort choices, then any remaining outcome
differences can be traced back to differences in type, which are deemed relevant for redistribution. In
this case the compensation principle approves of progressive Pigou-Dalton transfers, i.e., mean-preserving
transfers from the richer to the poorer individual. If all individuals have the same type, then outcome
differences in the laisser-faire allocation—i.e., the allocation which would be chosen by individuals in the
absence of taxation—are only due to differences in tastes, which are deemed irrelevant for redistribution.
So, if all individuals have the same type, there is no reason to redistribute and the responsibility principle
requires that the laisser-faire allocation should result.

We define the social planner’s objective first, and link it back to efficiency and fairness afterwards.
The social planner maximizes a Kolm-Pollak welfare function, i.e., welfare is a sum of increasing and
concave exponential functions of well-being. Well-being is defined as a specific cardinalization of utility.
More precisely, the (direct) well-being in a given bundle (¢, e), denoted u (¢, ; o, By, B, 8; 7, 8), is implicitly
defined as the hypothetical type 8% = (u,u, ..., u) which makes an individual indifferent between (1) the
actual received bundle (¢, e) and (2) the bundle the individual would choose—with her own tastes, but
with this hypothetical type 7—in the laisser-faire, here defined as (to,t) = (Ro,0). Figure 1 illustrates

9Independence avoids the philosophical problem of whether we can hold individuals responsible for their tastes, if the

latter correlate with type.
10A similar proposal has been made by Atkinson and Stiglitz (1976).



Figure 1: direct well-being u in the additive ‘Mirrlees’-case

(1—a1)u—Ro

the construction of direct well-being for the Mirrlees-case (with y = 21 = aje; + (1 — 1) 01), obtained
by changing the intercept of the laisser-faire budget set (a budget line with intercept (1 — 1) u — Ry and
slope a1) such that it is tangent to the indifference curve through the bundle (¢, e1); Lemma 2 derives the

corresponding direct well-being index formally.

LEMMA 2. Given a bundle (¢, e), direct well-being w is implicitly defined by

U(Cae;’)/a(s) = V(R070;aa607675;77 (U,U,,...,’U,))

with V' the indirect utility function defined in Lemma 1. This results in u (¢, €; «, B, 5, d; ) equal to

Cc— ZjeJ exp(;(i/j) €xXp (%) — R (R07 0; v, By, B, 5) - ZjeJ ajﬁj6j’yj
ZjEJ (1*%’)@' .

(11)

A social planner who maximizes a sum of increasing and concave exponential functions of well-being—
with well-being defined in Lemma 2—is both Pareto efficient and selective egalitarian. Pareto efficiency
follows from the observation that welfare is increasing in well-being and well-being is a specific cardinal-
ization of utility. For the compensation principle, note that direct well-being does not depend on type 6
such that well-being differences between individuals with the same tastes and the same effort can only be
due to differences in their net outcome c. Since welfare is a concave function of well-being and well-being
is linear in net outcome c, Pigou-Dalton transfers increase welfare. To see why the responsibility principle
holds, it is more convenient to work with the corresponding indirect well-being function, i.e., well-being
measured at the bundle chosen by an individual for a given tax-benefit scheme (tg,t). Lemma 3 provides

us with the indirect well-being formula.

LEMMA 3. Given a tax-benefit scheme (¢, t), indirect well-being v is implicitly defined by

V(tht;a760a676;’Ya9) = V<R050;a7607676;7a (’U,’U,...,’U))



with V' the indirect utility function defined in Lemma 1. This results in v (¢o, ¢; o, 8, 57, 0) equal to

K (to, t; a, By, 8,9) — K (Ro, 05, By, 8,0) — Zjethozjchvj + ZjeJ (Bj — tj) (1—aj)0;
Yjes (L—ay)B; -

(12)

From lemma 3 it follows that if all individuals have the same type, then they all obtain the same well-being
level in the laisser faire defined by (g, t) = (R, 0). As a consequence, deviating from ¢ = 0 would decrease
welfare, since both average well-being would decrease due to the efficiency cost of taxation and well-being

inequality would increase.

2.2 Results
2.2.1 General result

The program of the social planner is to choose a tax-benefit scheme (tg,t) in order to maximize welfare, a
sum of increasing and concave exponential transformations of (indirect) well-beings, subject to a budget
constraint; formally:
1
max — —In [ [ exp [=rv (to,t; @, 8,0;7,0)] dF (0) dG (v), (13)
0, r
subject to the budget constraint (10), with » > 0 the inequality aversion parameter, Ry the exogenous
(per-capita) revenue requirement, indirect well-being v (to,t; o, 8,0;7,0) defined in lemma 3, and the

distributions F' and G defined in equation (9). Proposition 1 characterizes the general solution.

PROPOSITION 1. The solution to the social planner’s problem is characterized as follows:

1. the budget constraint (and efficiency) leads to

to = Ro— X ey tiasdn ((B; — ;) o) = e tioi0,0] =505t (1= aj)

which can be plugged in in the welfare function to obtain welfare as a function of (t; a,B,8;7, Ro; u?, %9, E“’)

as defined in the appendix;

2. maximizing the previous welfare function w.r.t. ¢ leads to a system of first-order conditions (one for
each j in J) defined as
Gty
—aj(sjﬁ — 7065 Y ey trandioy; +1 (1= ;) Yoy (By — t) (1 — o) oy = 0,
j Tl

with ¢ =37, ; (1 —a;)8; > 0. The solution ¢* satisfies t* < 3 and is a global maximum.

Proof. See appendix.

There is little we can say in general. If the planner does not care about compensation (r — 0) or if
compensation is an empty requirement due to type homogeneity (3 — 0), then the laisser-faire results,
e, (¢5,t*) = (Rp,0), in the optimum. In the sequel we discuss two specific cases: the ‘Mirrlees’-case,
in which the outcome is defined by one endogenous characteristic (income), and the ‘Akerlof’-case with
an endogenous and an exogenous (non-controllable) characteristic (a tag). Especially the second case will
provide us with testable hypotheses that do not depend on the (perceived) degree of control « or the

inequality aversion r. This makes it particularly suitable for cross-country comparisons.



2.2.2 The ‘Mirrlees’-case

To set the stage, we start with the simplest case possible. Suppose the outcome y is defined by one
characteristic only, say earnings x1, with y = 1 = a1e1 + (1 — 1) 61. The system of first-order conditions

in proposition 1 reduces to

—r(a161)’ o]y +r(1—a)* (1 —t1)of, =0.

t
— Q7 (1 —Oé1)511 !

We sum up the different theoretical results here; formal derivations can be found in the appendix. The

tax rate t] on earnings z:
1. lies in between the extremes of no taxation and complete taxation, i.e., 0 < t] < 1;

2. decreases with the elasticity d;, ranging from complete Taxation, in the case of perfect inelastic

effort (¢5 — 1 if 61 — 0), to no taxation, in the case of perfect elastic effort (¢7 — 0 if §; — +00);

3. increases with the inequality aversion r, ranging from no taxation if the planner is inequality

neutral (¢ — 0 if » — 0) to partial taxation if the planner only cares about inequality (¢} —
(1—a1)?ef)
((1151)2‘71{1‘5‘(1—(11)2‘7?1

if r — +00);

4. increases with type heterogeneity ¢f;, ranging from no taxation if everyone has the same type (t; — 0

if ¢, — 0) to complete taxation if types become very heterogeneous (t; — 1 if 0¢; — +00);

5. decreases with taste heterogeneity o7, ranging from partial taxation if everyone has the same taste

(0 < 3 < 1if 0], — 0) to zero taxation if tastes become very heterogeneous (ti — 0 if 0], — +00);

6. decreases with the degree of control «aj, ranging from complete taxation if earnings cannot be

controlled (¢5 — 1 if @; — 0) to no taxation if earnings is fully controlled (t7 — 0 if ay — 1).

The first four results are standard in the optimal tax literature (see e.g., Mankiw et al., 2009, for a
recent overview). The fifth result appears in Su and Judd (2006) and Weinzier]l (2009), while the sixth is
new in optimal income tax models. To compare with the results in political economy models, note that
the fourth and fifth result can be combined to obtain a tax rate that increases with the signal-to-noise
ratio (09, /07;) (see Alesina and Angeletos, 2005). The sixth result, which is new in optimal tax models,
mirrors the political economy equilibria of Piketty (1995), Alesina and Angeletos (2005) and Bénabou and

Tirole (2006) where a higher belief in control coincides with a lower tax rate.

2.2.3 The ‘Akerlof’-case

Suppose that there exist two characteristics, earnings 1 = aje; + (1 — ay)6; and an exogenous tag
x9 = Oy and suppose output can be written as y = x7 + By22.'t The system of first-order conditions
reduces to

(ty

T—¢ —r (b)) tio]y +r(L—ar) (L—t1) (1 — 1) o, + (By —t2) %) = 0,
— l1

(17t1)(17a1)0§2+(52—t2)032 = 0,

1 Besides Akerlof (1978), the theoretical use of tags in optimal taxation schemes has been analyzed by, among others,

-0y

Immonen et al. (1998) and Salanié (2002, 2003). While the previous authors do not have a specific tag in mind, for instance,
Blomquist and Micheletto (2008) and Weinzierl (2010) consider age tags, Mankiw and Weinzierl (2008) study height, and
Alesina et al. (2008) and Cremer et al. (2010) focus on gender.



with ¢ = (1 — a1) + 5 here. The complete comparative statics results can be found in the appendix.
Here we highlight that the tax rate on earnings t7 also satisfies points 1-6 as described in the previous
Mirrlees-case.'? In addition, in the limiting case of perfect type correlation ((0?2)2 — 09,09,) the tax
rate on earnings ¢] reduces to zero and all taxation can be done via the tax ¢5 on the tag, since the latter

is a perfect signal of earnings ability and it can be taxed at no cost.

More interesting for our purposes is that the second of the first-order conditions can be rewritten as
(By = t2) + (012/055) x (1 = t1) (1 — o) = 0. (14)

Two special cases are immediately clear from equation (14). In the absence of a needs effect of the
tag (3, — 0), the optimal tax on the tag reduces to to = (095/0%,) (1 —#1) (1 — ay), which is positive
(negative) if the tag signals a higher (lower) ability to earn. In the absence of a signal (095 = 0), the
optimal tax on tag ty equals (3, i.e., the gross effect of the tag should be taxed away. More generally,
equation (14) tells us that the total marginal effect of the tag 62 on the net outcome ¢ should be equal to
zero in a fair tax-benefit system. To see this, note that the total net marginal effect consists of two parts.
The first part (84 — t2) is the direct marginal effect of §5 on the net outcome c¢. The second part can be
interpreted as the indirect marginal effect of 65 on ¢: it is equal to 09y/09,, the marginal effect of 65 on

61,'% multiplied by (1 — ;) (1 — 1), the marginal effect of 61 on c.

To test equation (14), we must be able to rewrite it in terms of empirically observable quantities.

Fortunately, we can use lemma 1 to see that

i = a6 (In((By —t1) ar) + 1) + (1 — 1) by,

*
Ty = 92a

which implies that 0%, = (1 —ay)ofy and 0%, = 0,. Using these formulas, we obtain the empirical

counterpart of the theoretical formula (14):
(By = t2) + (072 /05,) X (1 —t1) = 0. (15)

Note that neither the degree of control a; nor the inequality aversion r have to be observed to test it.

3 Evidence

3.1 Model

Before setting up the empirical model, we start with two remarks. First, we make a distinction between
covariates and characteristics: a characteristic can consist of several covariates, but not vice-versa. We
provide two examples. The covariates for the characteristic ‘education’ are the different education dummies.
The covariates for the characteristic ‘no control’ will consist of all covariates of the characteristics which
are deemed beyond individual control (we use age, sex and disability later on). The last example illustrates
that it is possible to create two composite characteristics, ‘partial control’ and ‘no control’, out of a finite
set of covariates. Such a partitioning will allow us to test the theoretical predictions of the ‘Akerlof’-case

in equation (15) later on. Second, an error term is inevitable in empirical work. It will play the role of an

2Except for a different limit if the inequality aversion r becomes large (r — +o0)
13Note that a(fQ/ng is the OLS-estimate when regressing 62 on 67.
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additional ‘unobserved’ characteristic in the sequel. Since the error term is by assumption independent of
the other covariates, adding it in the theoretical model as a third independent characteristic would not

have changed the theoretical results.

Let z denote a vector of covariates, which can be decomposed as z = (z;) with z; the covariates

jer
for characteristic j in J. Let ¢’ denotes a vector product; the gross output regression can be written as
y = wotw-z+e (16)
= Wo+ D e Wiz tE

60+6'x7

which brings us back to the theoretical model, defining 8, = wp, 8 = 1 (a vector of ones) and z =
((wj - zj)jes, €) the vector of characteristics, including the unobserved one. The tax (or subsidy, if negative)
equals

T=y—c=ty+t-x. (17)

Equations (16)-(17) directly suggest a simple two-step approach to estimate the tax rates o and ¢. First,
estimate equation (16) by OLS, which provides us with a prediction ¥ = ((w; - 2;) e, €). Second, estimate
equation (17) by OLS, replacing by T and correcting the standard errors for these added regressors
(Maddala, 2001, p360).

3.2 Data

We use the 2007 EU-SILC data (European Union - Statistics on Income and Living Conditions), whose
aim is to collect harmonized and comparable multidimensional micro data on income poverty and social
exclusion for 24 EU member states (all 2006 EU member states, except Malta) as well as Norway and
Iceland. Our analysis is based on the 2007 EU-SILC wave, which is the first to include gross income
information for all countries. The sample size varies from 3,505 households in Cyprus to 20,982 households
in Italy.'* In the remainder we sometimes classify countries in groups and talk about the Continental,'®

the Northern,'® the Southern,'” the Anglo-Saxon,'® the Central Eastern,'® and the Baltic? countries.

In addition to the EU-SILC, we use data from IPUMS-CPS (King et al., 2010) which is an integrated
dataset of the March Current Population Survey (CPS). The CPS is a monthly US household survey
conducted jointly by the US Census Bureau and the Bureau of Labor Statistics. Our analysis is based on
the 2007 wave and the variable values and definitions are adapted to follow the EU-SILC standard. We

provide a definition of the income components and summary statistics in the data appendix.?!

We select single and couple households with or without children. In our preferred specification we
estimate a joint model on the pooled data. As a robustness check, we will conduct separate estimations
for singles and couples; see appendix. We also trim the top and bottom 1% of the income distribution

in order to avoid estimation problems due to extreme outliers. Since needs (e.g., the number of children)

14 The survey is representative for the whole population in each country due to the construction of population weights.
15 Austria (AT), Belgium (BE), Germany (DE), France (FR), Luxembourg (LU) and the Netherlands (NL).
16Denmark (DK), Finland (FI), Iceland (IS), Sweden (SE), and Norway (NO).

17Cyprus (CY), Spain (ES), Greece (GR), Italy (IT) and Portugal (PT).

8Treland (IE), the United Kingdom (UK) and the United States (US).

19The Czech Republic (CZ), Hungary (HU), Poland (PL), Slovenia (SI) and the Slovak Republic (SK).

20Estonia (EE), Lithuania (LT) and Latvia (LV).

21See also Fuest et al. (2010) for more details.
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are a crucial determinant of existing tax-benefit systems, we use equivalent gross household income as our
preferred outcome measure; again, robustness checks will be provided in the appendix. To make incomes
comparable across countries, we adjust national income amounts by the multilateral current purchasing
power parities provided by Eurostat. The analysis only allocates those taxes and benefits that can be
reasonably attributed to households. Therefore, corporate taxes as well as some types of government
expenditures, such as expenditure on defense, are not considered. Due to data limitations, indirect taxes
and in-kind benefits cannot be taken into account either. Thus, in the remainder we merely focus on cash

benefits when speaking of social benefits and on personal income taxes in the case of taxes.

We construct the following characteristics. The characteristic ‘sex’ contains a gender dummy, ‘age’
contains several dummies for different age classes, ‘disability’ is constructed using information on disability
status and the receipt of certain disability benefits, ‘foreign’ contains two dummies for born outside of
the country but within the EU and born outside the EU. The covariates for the characteristic ‘education’
simply consist of different education dummies (4 levels according to the ISCED definition), ‘needs’ contains
information about the number of children (in three age groups) together with the number of additional
adults, ‘couple’ is a dummy for living as a couple, and ‘unemployed’ contains a dummy for not working. In
our preferred specification, we use individual level covariates and characteristics, but again, as a robustness
check, we will also perform and report the estimations on the household level in the appendix (using

averages of the individual covariates of the head of the household and, eventually, his or her partner).

3.3 Results

We start with estimating the implicit tax rates for the different determinants of outcomes. Although our
theory reveals little about the levels of compensation, the answer to the question how much countries
compensate for the effect of different characteristics is, we believe, interesting in its own right. Afterwards,
we return to the theory and derive and test two hypotheses: do countries compensate more for non-
controllable characteristics compared to (partially) controllable ones and is the total effect of the non-

controllable characteristics equal to zero?

3.3.1 How much do we compensate for different characteristics?

¢ 9’

age’, ‘sex’

We estimate the implicit tax rates for each characteristic (i.e., , ‘disability’, ‘couple’, ‘needs’,
“foreign’, ‘unemployed’, and ‘education’) separately.?? Recall that we use a two-step estimation procedure
based on (16)-(17) to estimate the implicit tax rates. The implicit tax rate for a characteristic that consists
of a single dummy only is equal to 3,/3,, with 3, the effect of the dummy on the tax paid (or subsidy
received) in the second step and B, the effect of the dummy on the gross outcome in the first step. As
a consequence, the implicit tax rate can become very unstable if the first step estimate of 3, is close to
zero. Therefore, Table (1) only reports estimates for the implicit tax rates of those characteristics which
were significantly different from zero in the first step of the estimation procedure; the complete first- and
second-step regression results are reported in the appendix.

We order characteristics (the columns of Table 1) on the basis of the average implicit tax rate over the
different countries (reported in the last row), while we order countries (the rows of Table 1) on the basis of

their average implicit tax rate over the different characteristics (reported in the last column). First, we see

22Note that we do not include the implicit tax rate for the unobserved part. Since the unobserved part is independent of

the other characteristics by assumption, its implicit tax rate is always close to the overall tax rate.
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Table 1: Implicit tax rates for different characteristics in different countries

AGE DIS UNEMP NEEDS IMMI EDUC SEX COUPLE | Mean
CY 0.71 0.63 0.41 0.05 0.29 0.10 0.16 -0.01 0.31
Us 0.70 0.54 0.60 0.14 -0.10 0.24 0.41 0.15 0.34
GR 0.83 0.87 0.38 0.05 0.27 0.46 0.54 -0.60 0.38
PT 0.97 0.56 0.63 0.20 -0.88 0.54 0.38
PL 0.98 0.58 0.43 0.14 0.27 0.24 -0.04 0.39
Lv 0.65 0.62 0.35 0.55 0.29 0.40 0.20 0.12 0.40
IT 0.89 0.89 0.40 0.32 0.32 0.27 -0.40 0.38 0.40
LT 0.74 0.70 0.35 0.49 0.38 -0.04 0.12 0.41
IE 0.71 0.57 0.51 0.44 0.36 0.30 0.26 0.35 0.45
EE 0.73 0.57 0.39 0.56 0.27 0.44 0.50 0.12 0.45
ES 0.79 0.82 0.47 0.21 0.24 0.19 0.53 0.47
AT 0.92 0.78 0.62 0.53 0.16 0.21 0.51 0.30 0.51
LU 0.99 0.82 0.53 0.54 0.05 0.37 0.31 0.52
SI 0.90 0.78 0.53 0.47 0.50 0.41 0.71 -0.31 0.52
UK 0.74 0.75 0.53 0.49 0.41 0.31 0.51 0.45 0.52
SK 0.80 0.73 0.46 0.44 0.89 0.35 -0.01 0.53
NO 0.76 0.86 0.54 0.43 0.42 0.43 0.54 0.21 0.53
DE 0.84 0.76 0.64 0.54 0.77 0.30 0.08 0.32 0.54
IS 0.74 0.86 0.75 0.37 0.36 0.48 0.29 0.54
FR 1.01 0.90 0.67 0.51 0.26 0.34 0.16 0.39 0.54
CZ 0.80 0.82 0.58 0.53 0.44 0.53 0.06 0.54
HU 0.93 0.73 0.50 0.65 0.40 0.13 0.57
FI 0.79 0.86 0.65 0.46 0.49 0.48 0.61 0.31 0.58
BE 0.85 0.79 0.75 0.58 0.48 0.39 0.52 0.37 0.60
SE 0.79 0.85 0.66 0.45 0.56 0.58 0.30 0.61
DK 0.78 0.95 0.74 0.40 0.57 0.50 0.58 0.40 0.62
NL 0.88 0.80 0.75 0.51 0.47 0.53 0.66
Mean 0.82 0.76 0.55 0.42 0.38 0.36 0.29 0.21 0.49

Source: Own calculations based on EU-SILC and IPUMS-CPS and IPUMS-CPS.

that some countries tend to compensate at a higher level compared to others. Generally speaking, we find
the Southern and Anglo-Saxon countries as well as the Baltic states at lower levels of compensation and
the Continental, Central Eastern and Northern countries at higher levels. Second, we find the following
order of compensation for the different characteristics: there is most support for the elderly, followed by
the disabled, the unemployed and families with children, less support towards foreigners and the educated,
and finally, least to women and singles.?? This revealed order of compensation is, generally speaking, in
line with sociological research on attitudes on social spending, where the typical order of deservingness is
old people, the sick and disabled, needy families with children, and the unemployed; see the seminal work
of Coughlin (1980).

23In the appendix we discuss the robustness of this order of solidarity w.r.t. the empirical specification.
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3.3.2 Back to theory

The novelty of the theoretical part is the introduction of partial control. Although we do not observe the
precise degree of control in reality, the least we can say is whether some characteristics are beyond control
or not. To proceed, we partition the set of observable characteristics J into a set of characteristics with
no control (N) and a set with partial control (P). For the ‘no control’ composite we choose the covariates

underlying the characteristics ‘age’, ‘sex’, and ‘disability’, whereas the ‘partial control’ composite contains

‘couple’, ‘needs’, ‘foreign’, ‘unemployed’, and ‘education’.?* We keep the residual error term, labelled

‘unobserved’, as a separate independent characteristic.?> We can use equation (16) again, with x now
decomposed as (zy,zp,Ty) = (ZjeN w; - Zj,zjepwj ~zj,e).
In the current setting equation (15) reduces to

(1 —tn) + (opn/on) x (L= tp) =0. (18)

We derive two hypotheses from it. A first weak hypothesis deals with the order of taxation, more precisely,
under what condition should the non-controllable characteristics be taxed more compared to the partially

controllable ones?
WEAK HYPOTHESIS: if 0%y /0%y = —1, then ty = ¢
N PN NN < ) N < P-
The if-condition can be tested in a straightforward way: the OLS-estimate of b in the regression
zp=a-+bry +n (19)
is equal to oj‘;*N / of\,*N. Next, we define
FM = (1—ty) + (05 /0%n) X (1~ tp) (20)

as a fairness measure: it is the total marginal effect of the non-controllable characteristics on the net
outcome. The closer to zero, the fairer the tax-benefit system is. The following stronger hypothesis deals

with the fairness of tax-benefit systems in different countries and follows directly from (18):
STRONG HYPOTHESIS: F'M = 0.

But how can we estimate F'M? The net outcome ¢ equals
C:(60—t0)+(1—tp)l‘13+(1—tN)JIN—‘r(l—tU)xU. (21)

Plugging (19) into (21), and replacing by b by U%*N/Uﬂf\:N, we get

c = (Bo—to)+(I—tp)(at+bry+n)+(1—tn)ay+(1—tv)ry
= (Bo—to) + (L=tr)a+[(1—tr)ohn /oy + (1 —tw)|aw + (1= to)au + (1 —tp)n. (22)
constant FM

24The assignment of ’foreigner’ and ’disability’ to either category can be disputed. Our choice can be justified in the
following way: We do not observe whether it was an individual’s choice to move to a foreign country or not. Hence, we
consider this characteristic as (potentially) partial controllable. For disability status, we try to focus on inborn handicaps

which are beyond individual control. However, our main results remain unaffected when altering these choices.
25Neither the theoretical results nor the empirics change. First, if we add a third characteristic to our theoretical model

with an underlying taste and type distribution which is pairwise independent of the underlying tastes and types of the other
characteristics, then the theoretical relation between the first two remains unchanged. Second, one could think of adding the
error term to either the ‘no control’ or ‘partial control’ composite, but, again due to its independence, this does not change

the empirical results.
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Equation (22) provides us with a two-step procedure: first, estimate equation (16) as before by OLS, which
provides us with ¥ = (Zx,Zp, Ty ); second, estimate equation (22) by plugging in the estimated (Zx,Zy),
which provides us with an estimate FM as well as a confidence interval (again we correct standard errors

for the added regressors).

3.3.3 Does compensation depend on the degree of control?

We want to test the weak hypothesis here. Table (7) in the appendix reports O-%*N / U']{,* N as well as the
p-value of testing aj.”;N / af]”\;N < —1. The null is rejected for each country. As a consequence, hypothesis 1
predicts that ¢t > tp should hold, or the implicit tax rate for the no-control composite should be larger

than the one for the partial control composite in each country.

To check whether this prediction is true, Figure 2 shows the implicit tax rates for all countries for the
‘no control’ and the ‘partial control’ composite along with the 95% confidence bands. Countries are ordered
on the basis of the overall tax rate.?® Countries with higher overall tax rates also tend to compensate more
for both composites, but the link is far from perfect: Luxembourg, Portugal and Poland have moderate

overall tax rates, but among the highest implicit tax rates for characteristics beyond control.

Figure 2: Implicit tax rates for the different composite characteristics

Tax rate
[
L]

T T T T T T T 1 T T T T T T T T T T T T T T T
US LV EE ES LT PT H IT SK Cz SE AT HU FR
Cy IE IS UK LU PL NO GR DE DK SI BE NL

A Owerall e Partial ® No Control

Source: Own calculations based on EU-SILC and IPUMS-CPS

26Note that the overall tax rate is an imperfect indicator of the degree of redistribution in a country. In a regression of
taxes on gross incomes, the constant plays a role as well. For example, Luxembourg has a moderate overall tax rate, but a

large (negative) constant such that it probably belongs to the group of highly redistributive countries.
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In line with the theoretical part, the implicit tax rate on (partially) controllable factors is always
significantly below the tax rate for non-controllable factors in all countries. On average, we obtain a tax
rate equal to 0.80 and 0.40 for non-controllable and partially controllable characteristics, respectively. We
show in the appendix that this result is very robust with respect to the chosen empirical specification.
As can be seen in Table (1), this result also holds if we compare the non-controllable characteristics
age and disability separately with each of the partially controllable ones. Still, it would not hold for
the characteristic sex in some countries. If we look at the dispersion in the implicit tax rates for the

characteristic sex in the different countries, it turns out to be the most disputed characteristic.

In order to better understand the role played by taxes, contributions and benefits separately, we

decompose the total tax amount in equation (17) as
T:y_CZTy+Tss_ba (23)

with 7, (equivalized) income taxes, 7. (equivalized) social security contributions and b (equivalized) ben-

efits (and tax credits). We can do the second step estimation separately for each component, i.e.,
Ty =tyo+ty & ,Tes=1tss0+tss -z ,and —b=1t,0+1 -z, (24)
again with = (zy, zp,zy). We obtain
T = (ty,0 +tss0 +to0) + (ty +tss + ) 7,

with t = ¢, +tss + 5 a vector of tax rates, one rate for each composite characteristic in z = (xn, zp, zv),
which can now be decomposed over income taxes, social security contributions and benefits. The estimated
tax rates for ¢y, tss and ¢,, expressed as shares of the overall tax rate ¢, are reported in Figure 3 for ‘no
control’ (upper panel) and ‘partial control’ (lower panel); countries are again sorted on the basis of their
overall tax rate.

Not surprisingly, benefits tend to be relatively more important compared to taxes in the compensation
for non-controllable characteristics. Still, half of the compensation for non-controllable characteristics is
due to taxes, e.g., because earnings, and thus also taxes in a progressive tax scheme, tend to increase
with age. In the ‘partial control’-case, taxes have the highest relative importance in all countries. Both
cases together indicate that benefits are mainly used to compensate for non-controllable factors whereas
taxes are mainly used for compensating the non-controllable part in partially controllable characteristics.
In the appendix we provide the same decomposition for each characteristic separately. If we look at the
non-controllable factors (age, disability and sex), this figure confirms that pensions and disability benefits
play a big role in compensating the income effect of age and disability, while progressive taxes tend to

compensate for sex.

3.3.4 How fair are tax-benefit systems?

To test the stronger hypothesis, the point estimates and confidence intervals for the fairness measure F'M
defined in (20) are plotted in Figure 4 for each country. A value of this ‘fairness measure’ greater than
zero implies that the compensation for the ‘no control’ characteristics is too low relative to the ‘partial
control’ composite and vice-versa. The greater the distance from zero, the less fair a country.

Generally speaking, the figure shows three chains of countries: a first group with a fair tax-benefit system

(or close to it), with values for the fairness measure between 0 and 0.1, a large intermediate group around
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Figure 3: Decomposition implicit tax rates on composite characteristics
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Source: Own calculations based on EU-SILC and IPUMS-CPS

0.1 and 0.3, and a group of four countries which is further away from the fairness ideal, roughly in between
0.35 and 0.45. In the appendix we show that the empirical specification does not matter for the ranking of

the countries (although the numbers can be different, especially when using income rather than equivalent

income).

In contrast with the weak hypothesis, the strong hypothesis can be rejected for all countries except
France and Luxembourg. France and Luxembourg have a high implicit tax rate for non-controllable char-
acteristics in common, but clearly note that their overall tax rate is not necessarily high compared to other

countries. Note also that some other Continental countries (Austria, Germany and the Netherlands) as

17



Figure 4: Fairness measure (Akerlof case)
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Source: Own calculations based on EU-SILC and IPUMS-CPS.

well as Hungary and Poland come close to being fair. If we only look at the countries with a good perfor-
mance, the degree of compensation for the non-controllable characteristics seems to be the crucial factor.
We also know that age is by far the most important factor among the non-controllable ones; note, for in-
stance, that the variation of the non-controllable composite due to age accounts on average for more than
80% of the explained variation. This might also explain why the Northern countries (Sweden, Denmark,
Norway, Finland and Iceland), with a moderate to low public spending on public Pensions, can be found
among the worst performers in the intermediate group (see OECD, 2009). More generally, it begs the
question whether the second- and third-pillar contributions and benefits should also be taken up in the

output definition.?”

The way to improve fairness can be rather different in different countries. Recall equation (20) and
Figure (4). To improve fairness, all countries must lower F'M, the total effect that the non-controllable
characteristics have on net outcome. According to the decomposition in Figure (3) they can do so by
changing the benefits (which mainly impacts ty) and by changing (the progressivity of) income taxes
(which changes tp and ty). For the worst performing countries (Ireland, Cyprus, Latvia and the United
States), the ratio J?J*N /0?\:]\, is positive and, as a consequence, ty and/or tp should be lowered. The
fairness gains of increasing (the progressivity of) income taxes are triple. It directly increases ty and tp,

and, if additional tax revenues result, benefits can also be raised to further increase ty. The positive

27The second-pillar variables are missing for all countries. The third-pillar data are present but difficult to introduce, since

benefits are typically paid lump sum in most countries.
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sign of U”},*N / Uf\; ~ 1s also true for some of the Southern countries (Spain, Greece and Portugal), but the
margins for increasing taxes could be more limited. For most of the other countries, the sign of 0% /0%
is negative. Figure 3 suggests that changing (the progressivity of) income taxes has a bigger impact on
tp compared to ty. Therefore, lowering (the progressivity of) income taxes could be helpful to improve

fairness in these countries.

4 Conclusion

There is ample evidence from surveys and experiments that fairness plays a role in redistributive issues.
Individuals want to compensate others for their misfortune, while they allow them to enjoy the fruits of
their effort. Such fairness considerations have been introduced in political economy and optimal income
tax models. We introduce fairness as a device to select among efficient tax-benefit schemes that are based
on several characteristics. In addition, we introduce partial control: characteristics differ in the degree of
control, i.e., the extent to which they can be changed by exerting effort. We derive two testable predictions.
The tax rate on partially controllable characteristics should be lower compared to the tax rate on non-
controllable characteristics, and the total effect of non-controllable characteristics on the post-tax outcome

should be equal to zero.

We estimate implicit tax rates for a set of characteristics in 26 European countries (using the 2007
EU-SILC data) and the US (using the CPS data). We find a robust tendency in all countries to com-
pensate more for the uncontrollable composite characteristic (based on sex, age and disability) compared
to the partially controllable one (based on family composition, immigration status, unemployment and
education level). We also estimate the total effect of the non-controllable composite on the post-tax out-
come and test whether it is equal to zero. Only France and Luxembourg pass the fairness test. Although
this result is sensitive to the empirical specification, the ranking of countries in terms of fairness tends
to be robust. The way in which countries can improve fairness depends on the variance-covariance struc-
ture of the characteristics. For the worst performing countries (Ireland, Cyprus, Latvia and the United
States), the analysis suggests that increasing (the progressivity of) income taxes could increase fairness
considerably. For most of the other countries, the opposite is probably true. One caveat applies. Age is
an important factor in the non-controllable composite. Since we can only include first-pillar pensions, the
fairness measure is biased to the advantage of the (continental) countries with a generous public pension

scheme.

19



References

[1]

Akerlof, G., 1978, The economics of “tagging” as applied to the optimal income tax, welfare programs,

and manpower planning, American Economic Review 68(1), 8-19.

Alesina, A.; Glaeser, E., and Sacerdote, B., 2001, Why doesn’t the United States have a Furopean-
style welfare state? Brookings Papers on Economic Activity 2, 187-277.

Alesina, A., and Angeletos, G.-M., 2005, Fairness and redistribution, American Economic Review
95(4), 960-980.

Alesina, A., Ichino, A., and Karabarbounis, L., 2008, Gender based taxation and the division of
family chores, NBER working paper 13638.

Alesina, A., and Giuliano, P., 2010, Preferences for redistribution, in, Benhabib, J., Jackson, M., and
Bisin, A.; eds, Handbook of Social Economics, North-Holland: Elsevier.

Atkinson, A.B., and Stiglitz, J.E., 1976, The design of tax structure: Direct versus indirect taxation,
Journal of Public Economics 6(1-2), 55-75.

Bénabou, R., and Tirole, J., 2006, Belief in a just world and redistributive politics, The Quarterly
Journal of Economics 121(2), 699-746.

Blomquist, S., and Micheletto, L., 2008, Age-related optimal income taxation, Scandinavian Journal
of Economics 110(1), 45-71.

Boskin, M., and Sheshinsky, E.; 1983, Optimal tax treatment of the family: Married couples, Journal
of Public Economics 20(3), 281-297.

Coughlin, R., 1980, Ideology, Public Opinion and Welfare Policy: Attitudes towards taxes and welfare

spending in industrial societies, Institute of International Studies: UC Berkeley.
Coughlin, P.J., 1992, Probabilistic Voting Theory, Cambridge: Cambridge University Press.

Cremer, H., Gahvari, F., and Lozachmeur, J.-M., 2010, Tagging and income taxation: Theory and

an application, American Economic Journal: Economic Policy 2(1), 31-50.

Diamond, P., 1998, Optimal income taxation: An example with a U-shaped pattern of optimal

marginal tax rates, American Economic Review 88 (1), 83-95.

Fehr, E., and Schmidt, K.M., 2006, The economics of fairness, reciprocity and altruism: experimental
evidence, in, Kolm, S. and Ythier, J.M., eds, Handbook of the Economics of Giving, Reciprocity and

Altruism , volume 1, Foundations, North-Holland: Elsevier.
Fleurbaey, M., and Maniquet, F., 2006, Fair income tax, Review of Economic Studies 73(1), 55-83.

Fleurbaey, M., and Maniquet, F., 2007, Help the low skilled or let the hardworking thrive? A study

of fairness in optimal income taxation, Journal of Public Economic Theory 9(3), 467-500.

Fuest, C., Niehues, J., and Peichl, A.; 2010, The redistributive effects of tax benefit systems in the
enlarged EU, Public Finance Review 38 (4), 473-500.

20



28]

[29]

[30]

Gaertner, W., and Schokkaert, E., 2010, Empirical Social Choice, Cambridge: Cambridge University

Press, forthcoming.

Immonen, R., Kanbur, R., Keen, M. and Tuomala, M., 1998, Tagging and taxing: The optimal use of

categorical and income information in designing tax/transfer schemes, Economica 65(258), 179-192.

Jacquet, L., and Van de gaer, D., 2010, A comparison of optimal tax policies when compensation or

responsibility matter, Journal of Public Economics, forthcoming.

King, M., Ruggles, S., Alexander, J.T., Flood, S., Genadek, K., Schroeder, M., Trampe, B., Vick, R.,
2010, Integrated Public Use Microdata Series, Current Population Survey: Version 3.0, Minneapolis,
MN: Minnesota Population Center [producer and distributor].

Konow, J., 2003, Which is the fairest one of all? A positive analysis of justice theories, Journal of
Economic Literature 41(4), 1188-1239.

Kymlicka, W., 2002, Contemporary Political Philosophy: An introduction, Oxford: Oxford University

Press.
Luttens, R.I., and Ooghe, E., 2007, Is it fair to ‘make work pay’?, Economica 74(296), 599-626.
Maddala, G.S., 2001, Introduction to Econometrics, Chichester: John Wiley and Sons.

Mankiw, N.G., Weinzierl, M., and Yagan, D., 2009, Optimal taxation in theory and practice, Journal
of Economic Perspectives 23(4), 147-174.

Mankiw, N.G., and Weinzierl, M., 2010, The optimal taxation of height: A case study of utilitarian

income redistribution, American Economic Journal: Economic Policy 2(1), 155-176

Meltzer, A.H., and Richard, S.F., 1981, A rational theory of the size of government, Journal of
Political Economy 89(5), 914-927.

Mirrlees, J., 1971, An exploration in the theory of optimum income taxation, Review of Economic
Studies 38(114), 175-208.

Mirrlees J., 1972, Population policy and the taxation of family size, Journal of Public Economics
1(2), 169-198.

OECD, 2009, Pensions at a Glance 2009: Retirement-income systems in OECD countries, Paris:
OECD.

Pigou, A.C., 1920, The Economics of Welfare, London: Macmillan and Co.

Piketty, T., 1995, Social mobility and redistributive politics, The Quarterly Journal of Economics
110(3), 551-584.

Rawls, J., 1971, A Theory of Justice, Oxford: Oxford University Press.

Roemer, J., Aaberge, R., Colombino, U., Fritzell, J., Jenkins, S.P., Lefranc, A., Marx, 1., Page, M.,
Pommer, E.; Ruiz-Castillo, J., San Segundo, M.J., Tranaes, T., Trannoy, A., Wagner, G., Zubiri, 1.,
2003, To what extent do fiscal regimes equalize opportunities for income acquisition among citizens?
Journal of Public Economics 87(3-4), 539-565.

21



Salanié, B., 2002, Optimal demogrants with imperfect tagging, Fconomics Letters 75(3), 319-324.
Salanié, B., 2003, The Economics of Tazxation, Cambridge: MIT Press.

Schokkaert, E., Van de gaer, D., Vandenbroucke, F., and Luttens, R., 2004, Responsibility sensitive

egalitarianism and optimal linear income taxation, Mathematical Social Sciences 48(2), 151-182.

Su, C.-L., and Judd, K.L., 2006, Optimal income taxation with multidimensional taxpayer types,

Computing in Economics and Finance 471, Society for Computational Economics.

Weinzierl, M., 2009, Incorporating preference heterogeneity into optimal tax models: De gustibus

non est taxandum, mimeo, Harvard.

Weinzierl, M., 2010, The surprising power of age-dependent taxes, Mimeo, Harvard, forthcoming in

Review of Economic Studies.

22



Proof of proposition 1
The planner solves

max W =—Z lnffexp —rv (to, t; v, 3,0;,0)] dF (0) dG (v),

to,t

subject to the budget constraint

to+ [ [ (Xjestin)) dF (0)dG (1) = R,
and well-being of an individual v (¢, t; @, 8,9;,0) is defined as

K(t(Jvt;avﬁOuBaé) - K'(R070;a7507ﬂ75) - Zjethaj(SjPYj + ZjeJ (/Bj - tj) (1 - aj) 6]
djes (1—0a5)B; ’

with & (to, t; @, By, 5,0) — k (Ro, 0; a, By, 8, 9) equal to

Ro—to+ e (85 —t) a;d; [In ((8; —t) aj) — 1] = 358,05 [In (e;8;) — 1],

while
af =a;6; (In((8; — t5) oy) +,) + (1 — a;) 6;.

Before analyzing the solution, notice that the optimal tax rates t* must satisfy t* < 3. As defined before,
zj remains the same for all tax levels t; > §;, so it suffices for the planner to look at tax rates ¢; < 3,
and t; = ;. In addition, a solution with ¢ = j;

is better for everyone), leaving us with ¢; < B; for each j in J, as required.

(and tg — 400) can never be efficient (the laisser faire

First, efficiency requires that the budget constraint is satisfied with equality. Given independent

(multivariate normal) distributions for 6 and ~y, we simply get

to=Ro— e tia;0;m ((B; —t5) aj) = D ic tjodn) =35 b (1 — ) .
We can plug in this equation in the expression & (to,t; a, By, 58,0) — & (Ro, 0; @, By, 3,9), to get
64 _
2 jes@jfB;d;n < ‘75

J

t;
>+236Jt%6 ( +Mj)+2j€J i (1 aj)M?
and we can rewrite welfare W = A 4+ B 4+ C with

> jes @iB;; ln(

> Jrz:j'EJt ;0 (1+MJ)+ZJEJ (1 - aj)ﬂ?
ZkeJ (1— o

rt; ozj

) B
B - —ilnfeXp(ZjEJZk (1—ag) 5k > et
)

—%lnfeXp (ZjeJ _Z;(i = )( o) B % 9;) F(0).

A

9

k

C

Given a multivariate normal distribution for an arbitrary vector, say z with 2" N (u*, X%), we can use

the following result

z 1 z
1n/eXP (EjeJ %'Zj) dF (2) = 2 jeq aim; + 5 20 225 44505,
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to rewrite W = A+ B + C with

S e 0385050 (B ) + e s tjagds (14 ) + Sty (1 - ag)

A =
ZkeJ( —ax) By,
B — 72 théj(Sj/L;l B TZi Zj tiaiéitjajéjojj
a TET Y ke (L= ax) By 2 (Y hes (1—ak)ﬂk)2
c - ¥ (B —t;) A —ay)pd 73555, (B —ti) (=) (B, — 1) (1 — o) o

€SS ves (L= ax) By 2 (Shey (1—ar) Br)’

Maximizing welfare leads to a system of equations, one for each j in J, defined as %‘;V = ng?JrngJrgT? =
0. Using the fact that

o (S5m0 07) =275 5 0
we get
DA *%’;%Zj +a;d; (1+p]) + (1 —aj)uf
aTj N ZkeJ (1 —ax) By, 7
oB o] Tj0; Yyt
A Tees U= B (Yie, (1 —an) )’
oc _ (—ay)p Jr7'(1_aj)Zk(/Bk_tk)(l_ak)Uzj
0t 2res (=) By (Xhes (1= )Bk)

Putting everything together (and multiplying by ¢? := Y e, (1 — o) ,Bk.]z > 0), we get

t.
—aj(sjﬂiit_g TO(J5 Ektkak(SkUkJ—FT( )Zk( —tk) (1—ak)azj =0,
J J

for each j in J.
Finally, to establish concavity, we directly focus on the case of two characteristics; the case of one

characteristic can be seen from it as well:

t
—011516 ! th —rondr Y trawdro), +r(1—aoa) > (B —te) (1 — ak)azl = 0
L —
t
—agégﬁ 2 tQC —rads > teadro)y + 1 (1 —a2) > (B —tr) (1 — ozk)022 = 0.
Y —
The Hessian matrix H = (1 / Cz) T, and T has the following entries:
_ /8 2 v 2 6
TH = —04151 QC (06151) 011 —T (1 — (11) 011,
(By —t1)
Tlg = Tgl = —7“0[1(510[2(520"{2 -Tr (1 — 051) (1 — 052) 0’?2,
Yoo = —asds G sC—T (a252)2 o3e —1(1— a2)2 a5y

(By —t2)

To show that the Hessian matrix is negative semi-definite, we must have T1; < 0, Tos < 0 (which are
true) and Y] = Y11 o2 — (T12)2 > 0. To show that || = Y11 s — (T12)2 > 0, note that the term
Y11 Y95 does not depend on the covariances and that Y15 does not depend on 3; therefore the worst-case
(read: smallest || possible) is obtained for 07y = \/07,099, 045 = \/0{,03, (maximal (T12)%) and 8 — 0
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(minimal (YT11Y92)). Plugging in these values and manipulating the expression, we get a lower bound L
for |T|, with

L = (r (a161) 07, +7 (1 —)” a?l) (7‘ (a982)? 03y + 7 (1 — a)? 032)

2
— (ralélozg(;guoha;Q +r (]. — oq) (]. — Ckz) A/ U§1082>
2
= 72 (a151 (1 —ag)y/o],055 — a0z (1 —aq) \/0?1032>

which is non-negative, as required.

A multiplicative model

We outline a multiplicative (i.e., log-linear) variant of our model and show that the resulting optimal tax
formula remains the same. We stick to the same notation as in the main text.

Production technology. The pre-intervention or gross outcome is denoted y and is assumed to be a

log-linear function of the different characteristics of the individual; formally:

Iny =1Ing, —|—Zj€(}6j Inz;,

with By, > 0 and S = (ﬂj)jeJ > 0. Characteristics are a combination of effort e € R’ and type # € R’ in

a multiplicative Cobb-Douglas way, i.e., for each j in J we assume
Inz; =ajlne; + (1 — ;) Inb;.

The weights of effort—one weight for each characteristic—define the ’degree of control’ for each character-
istic. The multiplicative Mirrlees model can be obtained by choosing |J| =1, 5, =1, 8, =2 and oy = 1/2
which leads to y = 61e;. Choosing |J| = 2, B, = 1, 1 = 2, a1 = 1/2 and as = 0, the multiplicative
version of Akerlof’s model equals y = (61e1) / (02)”2 where (65)° is a relative equivalence scale factor

that adjusts income 6;e; for needs (in case 85 # 0).
Preference technology. We assume quasi-loglinear preferences, or:

d; L
InU (c,e;7,0) = lnc—zjeJ’?J (ej);j ,
J

with v € Ri 4 a vector of taste parameters which defines the disutility of effort, and ¢ € R_J; 4 a vector

controlling the degree of convexity of the cost of effort.
Net outcomes and behaviour. The instruments of the social planner are restricted to log-linear schemes:
net outcome c satisfies

lnc<lny—tyg—>,

jEth IHCCJ',

with ¢y controlling the overall level of the net outcome, and ¢t € R” the tax rates applied to the different

(logarithmic) characteristics. The optimal effort equals
5 = (aj (B; — t;) 'yj)éj for all j in J,

or, equivalently,
lne;f =d0;lna; +4d;In (ﬂj — tj) +9d;ln~y; for all jin J.
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This results in characteristics
Inz} =a; (6;Ine; +d;In (8; —t;) +6;Inv;) + (1 — a;) Ind;, (25)
and the (logarithm of the) corresponding indirect utility V (to,¢; , 8y, 8, 6;7,0) equals

IV = & (to, t; @, By, 8,0) + e 5 (B; = t5) ajdjny; + 3.5 (B — t5) (1 — a;) Indy,
with
K (to, t; @, By, B,6) = In By — to + ZjEJ (ﬂg - tj) ;0 [ln ((ﬁj - tj) aj) - 1] :

A fair and efficient planner. For analytical tractability, we use log-normal distributions here, or
Inf~ N (pm?, 5% and Iny~ N (p™7,507),

with p = ('uj)jeJ a vector of means and ¥ = (Jij)ijng a variance-covariance matrix with o;; > 0 for
all j in J. The social planner sets taxes to and ¢t to maximize an iso-elastic (Kolm-Atkinson-Sen) concave
welfare function subject to the budget constraint; formally, for a given r > 0:

1

r

max [ff[v (to, t; v, 8,837,0)] " dF (0) dG (7)]

to,t

subject to a (logarithmic) budget constraint?®
J [(ny* —Inc*)dF (6) dG (v) > Ro.
Indirect well-being v is again defined as a specific cardinalization of indirect utility, i.e.,
V (to,t;a, By, B8,0;7,0) =V (Ro,0; a0, By, B, 577, (v,0,...,0)),

which leads to Inw (to, t; o, 8, 65, 8) being equal to

K (to, t;a, By, 8,0) — K (Ro, 0; v, By, B,9) — Zjethaj(Sj Invy; + Eje] (,Bj — tj) (1—a;)Ino,
ZjeJ/Bj (17041') .

Givne efficiency, the budget constraint must hold with equality, which allows us to derive ¢y as

to = RO — ZjEJ tj (Oéj (5J lnaj + (Sj In (ﬂ] — tj) + 5]_M;H’Y) + (]. — aj)uz-ne)
We can define Ak = k& (to, t; @, By, 8,0) — k (Ro, 0; a, By, B, 6), and rewrite it, given the formula for ¢, as

(8 —tj)_

In n
Ak =3 e 05 (1 + 1 7) + 2 jesty (1= ay) '’ + 37, B0 In 3.
J

The government’s maximand can be equivalently written as
r?agcln [ [exp (—rInv (to, t; v, 8,57, 6)) dF (0) dG ()] -
05

and using the expression for Ak in Inv the problem reduces to

m;:xxA#—B—l—C’,

28 Although somewhat artificial —Rgp does not have a money interpretation—, higher values for Ry still corresponds to a
higher government requirement. In addition, note that Iny* — Inc* =~ (y* — ¢*) /¢*, so Ro can be interpreted as a minimal

requirement on the mean average tax rate in society.
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with

Bi—t;
2 jes tiid; + 2 ey B 05 1n %

A =
> jes B (1 —aj)
B — T Zz Zj tiaiéitjaﬁja;ir;v
2 (ZjEJ B (1— aj))
o ey By (1 —ay) p? LT D22 (B =) (1 =) (B — t5) (1 — ) U%‘}O'

2jes B (1= aj) 2 (Zje] Pyt = aj))2

Taking partial derivatives (and defining ¢ := >, _; (1 — ax) B;), we get

0A _ajéjﬁ

atj - <

oB _Taj‘sj Dk tkak%UIkI}W

8tj - <2

oc r(l-a)d (B — i) (1 — ) op?

adding up and multiplying with ¢ > 0 brings us back to the same system of first-order conditions

t; n n
—a;0; R - G ragliy, trandropy” +1 (1= ;) Xy (B — ) (1 — i) oy = 0,
J J

for each j in J, as in Proposition 1.

The Mirrlees-case

In case of one characteristic and g, = 0 and 5, = 1, we get

1—
—a1517t1 ( al)

" (101)t10%; +7(1— 1) (1 —t1) 0}, = 0. (26)

PoINT 1. The optimal tax rate ¢ on earnings x; lies in between the extremes of no taxation and complete

taxation, i.e., 0 <7 < 1.

We know from proposition 1 that t; < 1. In addition, also ¢] > 0 must hold, since ¢; < 0 cannot satisfy

the first-order condition.

PoINT 2. The optimal tax rate ] on earnings x; decreases with the elasticity d; from complete taxation if
the elasticity approaches zero (t§ — 1if 67 — 0) to no taxation if the elasticity becomes very high (¢ — 0

If §;1 — 0, the first-order condition reduces to
r(l—o)’(1—t)o?, =0,

which is satisfied for #; — 1. If §; — 400, the first-order condition reduces to (divide by (61)> > 0 and
consider the limiting case §; — +00)

—r (a1)2 ti0]; =0,
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which is satisfied for t; — 0. The comparative statics show that taxes decrease with §;, since

dti E’gﬁf) _ —ay 1ilt1 (1—ay) —2rd; (a1)* tyo7, <0
d61 6{(26) 1 2 2 v 2 9 ’
ot —a101 (1 — o) (ﬁ) —r(a161) 0], —r(1—aq)" ol

given 0 < 1 < 1.

PoiNT 3. The optimal tax rate tj on earnings x; increases with the inequality aversion parameter r from

no taxation if the planner is inequality neutral (¢ — 0 if » — 0) to partial taxation if income is fully
(1—051)2‘7i01
(a181)%07 1 +(1~a1)?0f,

controlled (¢ — if r — 400).

If there is no inequality aversion (r — 0), then the first-order condition equals

—041(51 (1 —Oq) ZO7

1

1-1%

which is satisfied for t; — 0. The other case (r — +00) leads to (divide by 7 > 0 and take the limit)
— (041(51)2 t10’1y1 + (]. — Oé1)2 (1 — tl) J?l = 0,

which can be solved to get
(1- 041)2 g ?1

ty = .
(@161)* 07, + (1 — 1) o8,
The comparative statics are
a(26
dn _ 5P —(181) ol + (L —a)* (1= t) oy
dr  9(26) 2 :
oty —C)é151 (1 —061) (ﬁ) —T(a151)2 a'Yl —r(l —a1)2 O'?l

Using the first order condition, we can replace the numerator, to get

dt, s (1 —ar)

= 2
—a101 (1 — 041) (ﬁ) —-Tr (0[1(51)2 01/1 —-r (]. — a1)2 0'?1

dr
which is positive, given 0 < t; < 1.
POINT 4. The optimal tax rate ¢ on earnings x1 increases with type heterogeneity o¢; from no taxation if

everyone has the same type (¢; — 0 if ¢, — 0) to complete taxation if types become very heterogeneous

(tr — 1if 0§, — +00).

If 09, — 0, the first-order condition reduces to

t1
1—1t

—05151 (1 — 041) -Tr (041(51)2 tlaiyl = 0,

which is satisfied for ¢; — 0. If 0§, — +oc, the first-order condition reduces to (divide by ¢f; > 0 and

consider the limiting case o¢; — +00)
r(l—a1)*(1—t)=0,

which is satisfied for t; — 1. The comparative statics are

8(26) )
dtq _ ool r(l—ay)” (1-t) -

0 — 926 p) )
do{; dt1 —a101 (1 —aq) (ﬁ) —r (a151)2 a"lyl —r(l— 051)2 0?1
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given 0 < t; < 1.

POINT 5. The optimal tax rate ¢} on earnings z; decreases with taste heterogeneity ¢, from some taxation
if everyone has the same taste (0 < ¢t} < 1if 6]; — 0) to zero taxation if tastes become very heterogeneous

(t3 — 0 if 0]} — +00).

If there is no taste heterogeneity (¢]; — 0), then

ty

—a10
Qg 117t1

(1-a)+r(1—a)’(1-t)of) =0,

which can lead to any tax rate satisfying 0 < tj < 1. The other case (0]; — +00) leads to (divide by

0]; > 0 and consider the limiting case ]; — +00)
24 57—
- (a151) t1011 = 0,

which holds for ¢; — 0. Taxes decrease with o7, since

dty 9oy, —r (a161)* ty
dot. @6 N2 2 . > <0
ot —a101 (1 — o) (1—7&) —r(md) o)y —r(l—a1) oy

given 0 < t; < 1.

PoINT 6. The optimal tax rate t7 on earnings x; decreases with the degree of control o; from complete
taxation if earnings cannot be controlled (¢ — 1 if @3 — 0) to no taxation if income is fully controlled
(t1 = 0if a; — 1).

If oy — 0, the first-order condition reduces to
r(1—a1)’(1—t)af, =0,
which is satisfied for t; — 1. If a; — 1, the first-order condition reduces to
2 vy
-Tr ((51) tlan = O7

which is satisfied for t; — 0. The comparative statics are

iy ma. C hiE Qa1 =2y (61)2 t1o), —2r (1 — ay) (1 — t1) 0,
day — 0(26) 2 :
a ot —a101 (1 — 1) (ﬁ) —r(a161) 0], —r (1 — )’ o?,

Dividing both sides by (1 — a1) a1 > 0 and using the first-order condition to replace (511£—1t1, we get

2 7 r(l—a —t1)o?
it (1= ) o { [ -raeihohs o HUeenlCotioh | 90y — 1) — 2ray (81)° tiol, — 2r (1— ) (1 =) of |

dOll

1 \? 2 v 2 0
(1-—a1)ag | —a101 (1 —aq) (ﬁ) —r(a161) 0], —r(1 —aq)” of,
~ (r@a)* tiofy +r (1 —ar) (1= 1)t

2
— (1 — 051) aq <a161 (1 — 041) (ﬁ) +r (011(51)2 UYI +r (1 - a1)2 0’?1>

)

which is negative, given point 1 (0 < ¢; < 1).
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The Akerlof-case

Suppose there are two variables, earnings z; and an exogenous tag zo (thus, as — 0). The first-order

conditions reduce to

— 7 (a161) t1o7 +7 (1 —a1) (1 —t1) (1 —a1) oy + (B, —t2) 05,) = 0,

(I—t1)(1—a)oly+ (By—t2) a3y = 0,

1
—a10
1 11_t1

with ¢ = (1 — a1) + B5. The second of the first-order conditions can be rewritten as

to

o
Bot+(1—t1)(1—an) =42 (27)
022

0
g

= Bat sl (-t (1 - ),
22

6
with pf, = % the type correlation. This can be plugged in in the other first-order condition to get

11922

2
by —r (a6 ol +r (1 — )’ (1 —t1) o, (1 — (p%) ) =0, (28)

131
1—t
The latter equation does not depend on ¢y and therefore completely describes the solution for ¢;, which

can afterwards be plugged in in (27) to obtain a solution for ¢5. Before proceeding, note that we consider

0
09,05, and pf, = % as primitives of the model and ofy = pfy1/0¥,09, adjusts.?’
11% 22

PoIiNT 1. From proposition 1, we already know that ¢; < 1 in the optimum, and it is easy to verify that
t1 < 0 cannot satisfy equation (28). To summarize, we must have 0 < t; < 1. As a consequence, we also

have ¢y % By if pfs % 0.

PoINT 2. The tax rate on earnings ¢ decreases with the degree of control a;, ranging from full taxation
if earnings cannot be controlled (¢ — 1 if &y — 0) to no taxation if income is fully controlled (¢t — 0
if a3 — 1); the tag is fully taxed, both if there is no control over earnings and if there is full control
over earnings (t5 — [, if either @3 — 0 or @y — 1), but the change is undefined in general. We only
know that, at c; — 0, the tax rate ¢} increases (resp. decreases) with ay if the type correlation is positive

(resp. negative) and vice-versa at a; — 1.

If oy — 0, condition (28) reduces to

(1=t (1= (h)") =0,

which implies t; — 1 and, using ¢t; — 1 in in (27), we get to — (5. If @y — 1, condition (28) reduces to

t
—51 C ! —T (51)2 tl(f’lyl = 0,
11—t
which is satisfied for ¢; — 0 and this leads to to — S5 + (1 —aq) 0—22 The comparative statics for ¢y
922
w.r.t. ap are
2
dtik %ﬁjg) —61 1£1t1 (1—2&1 —1—52)—27”041 ((51)21510’1\/1 —2r (]. —0[1)(].—151)0?1 (1— (p?2) )
= T Teq28 T o o 2
doq or, _W —r(a161) 0], — 7 (1 — )’ 0?, (1 — (pf,) )

29The constraints on ofl (—1 /a?log2 < on < ,/0%032) depend on (and thus move with) changes in ofl and 082, which
could complicate the comparative statics. This is not true for the constraints on pfz (ie., -1< pf2 <1).
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We can divide both sides by a1¢ = a1 (1 — a1 + ;) > 0 and using the first-order condition to replace

—a101 f_til, we get (after some manipulation) that
2
g = (14 Bo) 7 (0180) ol = [(1 = 1) (1+ By) + 201 8] (1= ) (1= t1) of (1= (pf)”)
- 161 (1« 2
den —aq (1 —ag + 8,) (15((11#1)12%32) +7r(a181)° 0], +7(1—ay)?0?, (1 — (py) ))

which is negative, given 0 < ¢; < 1. The comparative statics for to w.r.t. a7 are

dt 0eq(27) n 0eq(27) dtq o (1—t1 11—y dty

—_ = —_ = —0 [ _ R

dOél 80&1 8t1 dal 12 022 0’32 dal
which is not defined in general. At a; — 0 (& thus, t; — ), the derivative % equals —o{, (7}292 %11),
S0 % is positive (resp. negative) if the type covariance/correlation is positive (resp. negative), while at

a1 — 1 (& thus, t; — 0), % equals —cf, (%) which leads to the opposite sign.
22

PoOINT 3. The tax rate on earnings t decreases with the cost of taxation §;, ranging from ¢; — 1 (if
01 — 0) tot; — 0 (if 64 — +o00). The tax rate t5 on the tag increases (resp. decreases) with the

earnings elasticity d;if the type correlation is positive (resp. negative), ranging from to = 85 (if 61 — 0)
0
to By + p?m / % (1 —ay) (if 61 — +00).
22
If 6; — 0, condition (28) reduces to
0 \2
(1—t1) (1 - (P12) ) =0,

which implies ¢1 — 1 and t; — t2 = §5. If 61 — 400, we get

—r (a1)2 ti0], =0,

which implies t; — 0 and this leads to to = 85 —|—p‘f2 Z—Zl (1 — a1). The comparative statics for t; w.r.t. d;
22
are , )
ey —aq 14_;;1 —2rdy (on)  tio7;
= — — o
R (aadn) oy~ (- o) ofy (1 (o))
which is negative, i.e., the more elastic the lower the tax. The comparative statics for ¢t w.r.t. J; are
dts  0eq(27) = 0Oeq(27) dt} 9 1—aq dty
= = —0 e
doy 961 oty do, 2 68, doy’

the sign of which corresponds with the sign of the correlation.

POINT 4. The tax rate on earnings ¢} increases with the type heterogeneity o¢, for earnings, from t; — 0
to t; — 1; the tax rate on the tag t equals 3, if there is no type heterogeneity o, for earnings, while the

comparative statics are undefined.

If 0, — 0 (and recall that 0¥y = pfy1/09,05, adjusts to 0, leaving p{, unchanged) then condition (28)

reduces to
Gt
1—1t;

which leads to t; — 0 and to — (5. If 0§, — 400, then condition (28) reduces to

r(- )’ (1= t) (1= (of)") =0,

-T (04151)2 tlaiyl = O,

—101
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which implies #; — 1 and ¢, undefined (since both ¢; — +00 and 1 —t; — 0). The comparative statics

for ¢ w.r.t. ¢¥, are equal to

u: rl=an’ (-t (1= (o1)°)

dofy el oy (a16,)2 07— (1- 1) ofy (1 (o)°)

)

which is positive. The comparative statics for to w.r.t. §; are

dt; _ 0eq(27) N 0eq(27) dt; — 0 (1 —an) L‘fl (1—t1) B af‘fl dty
dof, 9ot Ot1  dof, 2 % 209, 0%y doty )

the sign of which is not defined.

PoINT 5. The tax rate on earnings ¢; does not change with o9,. The tax rate on the tag t; increases
(resp. decreases) with o9, if the type correlation is negative (resp. positive).

dt;
da'gl2 0.
The tax rate on the tag increases (resp. decreases) with ¢, if the correlation is negative (resp. positive),

Condition (28) does not change with ¢5,, indicating that ¢} remains unchanged as well, thus

which can be seen from

dts  Oeq(27)  Oeq(27) dt; ¢ §
2 0eulT) | 0edl?n) U _ P2 [Ty gy (1 - an),
dob, do%, oty do$, 2055\ 055

the sign of which is the opposite to the sign of the type correlation pf,.

POINT 6. The tax rate on earnings ¢} increases with pf, if pf, is negative, and ¢} decreases with pf if pf,

is positive. At the extremes ((p?2)2 = 1) the same tax rate tJ = 0 on earnings applies; the tax rate on the
[ [
tag ¢ increases from [, — ,/Z—é; (1 —ay) to By + /2 (1 —ay);

4
T22

At the extremes (p{, = 41), condition (28) reduces to

t
—Oé151 C ! —r(a151)2 t101/1 = 0,
1—-1%
which implies ¢; — 0. Note that
dty —2r (1—a1)* (1 —t1) o9, ply
0 - §51(1— 2\’
dpis et L St o2 1((11_5?52) — 7 (a161)’ ol —r(l-— o)’ af, (1 — (p,) )

the sign of which is inversely related to p{,. The comparative statics for the tax rate on the tag equals

* * 6 *
dts  Oeq(27)  0eq(27) dt} oy (1—ay) ((1 )= dty ) ’

= = —_ p —
dpis 9ps Ot dpf, % dpf,

* 6 6
which is positive (since p{, dd:; < 0), increasing from B, — (/2 (1 — aq) to By + 4/ 25 (1 — ).
12 22 022

POINT 7. The tax rate on earnings ¢; and the tax rate on the tag ¢5 do not depend on o3, and pJ,, but

decreases with taste heterogeneity for earnings o7;; the tax rate for the tag t3 increases (resp. decreases

6
in case pf, < 0) with o7, to reach 3, + p%, Z—é; (1— o) if o] — 4o0.
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If 0], — 0, then condition (28) reduces to

2
—101 - +7r(1-— a1)2 (1- tl)(f?l (1 — (pﬁg) ) =0,

which does not give a clear prescription. If 0]; — +o00, then condition (28) reduces to
2
T (05151) tl = 0,
which implies ¢; — 0 and to — B4 + p{y = U“ (1 — a1). Comparative statics are

dty -r (04151)2 tq

T T aii(i-a )’
don - 151((11—t1;2+ﬁ2) -r (a161)2 ofy —r(1— a1)2 J11 (1 - (pﬁ)z) )

which is negative, as required, and

dts  0eq(27)  Oeq(27) dt} 0 ol dty
v = o - = P2y =g (1— 1)
do, 0oy oty doiy 059 do?y

the sign of which is the same as the sign of pf,.

PoIiNT 8. The tax rate on earnings ¢j increases with the inequality aversion r, from ¢; — 0 to t; —
(1—a)?o?, (1-(52,)°)
(a181)?0];+(1—01)?0, (1_(9‘1)2

of 2 v
1— 911 (a181)%0; if th lati . s ) _
pu\/i( a1) to By + plgw N (a151)2011+(17041)20{f1(17(/)61)2)2) if the correlation is positive (resp. neg

)2>; the tax rate on the tag increases (resp. decreases) with r from 5, +

ative).

If r — 0, then condition (28) reduces to

(t1 _
11—t

70&151
which implies ¢; — 0 and t2 — B4 + p{, [ (1 —aq). If r — 400, then condition (28) directly implies

(1- 041) o (1 - (9?2)2)

1= 2 2 912\’
(0161 oy + (1 = )0ty (1 (p)°)
and to equals
2
ﬁ2+p12 ‘7?1 (a101)” o1y
o
2 (@161)? 0}, + (1 — ) oty (1 — (nf2) )
Comparative statics are
2
dt —(a161)* tr0]y + (1 — a1)® (1 —t1) 0, (1 — (pf2) )
- a181(l—aq 2 2\’
dr o)y (a160) o 1 (1 - an) ofy (1= (o02))

and using condition (28), we get

dt? 017

1
[e3% — 2 )
dr bl (a61) 0 — 7 (L-an) oy (1 (o))



which is positive, as required, and

dt; _ 0eq(27) | Oeq(27)dt; 4 ril (1—ay) dti
dr — or Aty dr P12 ab, Yo dr

the sign of which is the same as the sign of pf,.
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Data

1. Pre-tax household income is the sum (at household level) of the remuneration of labour (earnings)

and capital (rents), more precisely, the sum of

(a) (gross) employee cash or near cash income,

(b) (gross) non-cash employee income,*’

c 31

)

)
(¢) employer’s social insurance contributions,
(d) (gross) cash benefits or losses from self-employment,
(e) (gross) rental income,
(1) (

gross) interest, dividends and profit from capital investments in unincorporated business;

2. Post-tax household income is the pre-tax household income + the sum of (gross) benefits - taxes

and social insurance contributions, more precisely, pre-tax household income

PLUS

(a
(b
(¢
(d

gross) unemployment benefits,

gross) old-age and survivor benefits,
gross) sickness and disability benefits,
gross) education-related allowances,

e) (gross) child allowances,

) (
) (
) (
) (
(e) (
(f) (

)
gross) other benefits (e.g., guaranteed minimum income),

MINUS

(a) employer’s social insurance contributions,

(b) tax on income (including taxes on holdings and tax reimbursements) and (employee’s) social

security contributions.

3. To obtain equivalent (pre- or post-tax) income, we divide (pre- or post-tax) income by the (modified)
OECD scale, i.e., 1 + 0.5 x (# of additional adults (age > 14)) + 0.3 x (# of children (age < 14)).

30Imputed for the Netherlands on the basis of EU-SILC 2006 data.
31Imputed for Germany, Latvia and the UK.
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Table 2: Income concepts

Concept Definition / Imputation
Wages and | Gross employee cash or near cash income (including e.g. holiday payments,
Salaries pay for overtime, bonuses etc.) plus non-cash employee income (e.g. company

car, free or subsidized meals etc.).

Self-employment

Income

Net operating profit or loss accruing to working owners of, or partners in,
an unincorporated enterprise less interest on business loans; royalities earned
on writing and inventions as well as rentals from business buildings, vehicles,

equipment etc.

Capital Income

Imputed rent; income from rental of a property or land; interest, dividends,
profits from capital investment in an unicorporated business; regular inter-

household cash transfers received.

Social Insurance
Contributions

Employer

Payments made by the employers for the benefits of their employees to in-
surers (social security funds and private funded schemes) covering statutory,
convential or contractual contributions in respect of insurance against social
risks. Information on the amount of social insurance contributions paid by
the employer is not reported for DE, LT and the UK. In these cases, we use
country-specific legal rules to impute the SIC paid by the employer based on

the corresponding employee income.

Public Pensions

Old-age benefits (any replacement income when the aged person retires from the
labor market, care allowances etc.) and survivor ‘s benefits (such as survivor s

pension and death grants).

Cash Benefits

Unemployment benefits, sickness benefits, disability benefits, education-related
allowances; family/children related allowances, housing allowances, benefits for
social exclusion not elsewhere classified (periodic income support for people

with insufficient resources and other related cash benefits).

Income taxes

Taxes on income, profits and capital gains, assessed on the actual or presumed
income of individuals, households or tax-units. EU-SILC only reports income
taxes and employee SIC as an aggregated value. We subtract imputed SIC to

isolate income tax payments as a single variable.

Total Social In-
surance Contri-

butions

Employer ‘s SIC (see above) and employees’ SIC (any contributions to either
mandatory government or employer-based social insurance schemes. EU-SILC
does not report SIC paid by the employee as a separate variable, therefore
values are imputed (see above) applying the appropriate legal rules of each

country.
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Table 3: Mean statistics for different income-related concepts

number | eq. scale gross  eq. gross net eq. net tax  eq. tax
AT 8318 1.6 | 34655.3 20082.0 | 32686.0 20071.6 1969.3 10.4
BE 8307 1.7 | 43194.0 24444.0 | 31959.1 18994.8 | 11234.8 5449.2
CYy 4191 1.9 | 30744.1 15526.3 | 31246.0 16608.3 -502.0 -1082.0
CZ 12459 1.6 9913.8 5633.0 9199.8 5618.1 714.0 14.9
DE 19444 1.6 | 34776.2 20584.8 | 31769.7 19744.8 3006.5 840.1
DK 8527 1.7 | 69006.7  38351.4 | 48043.6 27608.0 | 20963.1 10743.5
EE 6029 1.7 | 9756.8 59291.7 | 8086.0  4592.2 1670.8 699.5
ES 13464 1.7 | 25064.6 13767.1 | 22414.1 13011.6 2650.4 755.5
FI 14432 1.7 | 49408.9 27486.2 | 38015.5 21884.7 | 11393.4 5601.4
FR 14213 1.7 | 37253.7  20769.3 | 32729.7 19363.9 | 4524.1 1405.3
GR 5348 1.7 | 24753.0 13443.0 | 19924.7 11647.9 | 4828.3 1795.1
HU 10162 1.7 | 6783.4 3809.9 6841.2 4155.9 -57.8 -345.9
IE 6536 1.6 | 37483.5 20709.8 | 40664.2 24115.0 | -3180.8 -3405.2
IS 3838 1.8 | 83562.0  44325.9 | 60503.3 32887.2 | 23058.7 11438.7
IT 21976 1.7 | 31537.4 17788.4 | 27959.3 16886.4 3578.1 902.0
LT 5995 1.6 7197.7 4063.6 6105.5 3637.9 1092.2 425.7
LU 5297 1.7 | 62378.3  35747.7 | 57040.1 33279.6 5338.1 2468.0
LvV 4721 1.6 5788.6 3386.9 5361.1 3294.6 427.5 92.3
NL 15263 1.7 | 54028.7  30428.4 | 37355.5 22039.3 | 16673.2 8389.1
NO 8534 1.7 | 66752.0  37481.4 | 55744.7 32251.8 | 11007.4 5229.7
PL 14184 1.7 7094.8 3769.7 7128.9  4165.5 -34.1 -395.8
PT 4345 1.7 | 17657.4 9640.8 | 16194.9 9546.4 1462.5 94.4
SE 10380 1.7 | 45325.4 25836.6 | 34950.6 20595.9 | 10374.8 5240.8
ST 8702 1.9 | 23314.9 11552.2 | 20117.4 10741.3 3197.5 810.8
SK 5153 1.8 7687.1 3975.4 7119.0  4024.9 568.2 -49.5
UK 12108 1.6 | 43820.4  25788.2 | 38768.2 23902.0 5052.2 1886.2
Us 115650 1.8 | 59663.1 32526.2 | 52771.2 29425.9 6892.0 3100.3
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Testing the if-condition of hypothesis 1

Table 7: Testing the WEAK HYPOTHESIS: if 0%, /0%y > —1, then ty > tp.

z* z*
obhn/o% N p-value

AT -0.14 0.00
BE -0.07 0.00
CY 0.05 0.00
CZ -0.14 0.00
DE -0.19 0.00
DK -0.02 0.00
EE -0.04 0.00
ES 0.05 0.00
FI -0.02 0.00
FR -0.05 0.00
GR 0.09 0.00
HU -0.13 0.00
1IE 0.02 0.00
IS -0.02 0.00
IT 0.00 0.00
LT -0.05 0.00
LU -0.08 0.00
Lv 0.01 0.00
NL -0.09 0.00
NO -0.05 0.00
PL -0.04 0.00
PT 0.17 0.00
SE -0.06 0.00
SI -0.01 0.00
SK -0.10 0.00
UK -0.09 0.00
Us 0.11 0.00

Source: Own calculations based on EU-SILC and IPUMS-CPS.
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Decomposition for the different implicit tax rates

Decomposition Tax Rates
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Figure 5: Decomposition implicit tax rates on characteristics
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Robustness checks

The benchmark results are based on equivalent incomes, estimated at the individual level for singles and
couples together (while including a couple dummy). We think this is a good specification: needs are crucial
in all tax-benefit systems and individual estimations are standard practice. Still, it is possible to come up
with other specifications, leading to 8 different combinations (our preferred specification is highlighted in

italics):
e 2 output definitions: income versus equivalent income,
e 2 estimation levels: purely individual versus household averages,

e 2 estimation methods: singles and couples separately versus joint estimation.

We look at the sensitivity of our results for these alternative specifications. First, the order of solidarity
found in Table 1 is more or less robust. Table 8 reports the average tax rate for the different characteristics
for the preferred specification (first column) and three other possible specifications.?? The estimation level
(individual or household level) does not induce big changes. However, if we change from equivalent income
(first two columns) to income (last two columns), then the tax rate for needs goes down. And somewhat
more surprisingly, the compensation rate for sex increases. To summarize, only the outcome specification
could change the order of compensation, and only for the characteristics needs and sex. Next, Figure 7
shows that the different specifications do affect the implicit tax rates for the ‘partial control’ and the
‘no control’” composite both in the upper panel (joint estimation) and lower panel (separate estimation).
However, more important for our purposes is the fact that the tax rates for the ‘no control’ composite
(the squares and triangles) always remain significantly higher than for the ‘partial control’ characteristics
(the dots and diamonds) in each alternative specification. Finally, when looking at the fairness measure in
Figure 6, the main difference is again due to the choice of output definition. When using income instead
of equivalent income, the value of the fairness measure is on average about 0.25 higher. As a consequence,
if we do not account for economies of scale within households, we must reject the hypothesis that there
exist countries with a fair tax benefit system. Still, the ranking of countries in terms of fairness turns out

to be robust, irrespective of the choices made.

32Note that separate estimation for singles and couples does not allow to estimate the tax rate for couple and is therefore

discarded here.
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Table 8: Mean implicit tax rates for different characteristics and different methods

eq. income income

ind hh ind hh
age 0.82 0.83 | 0.78 0.78
disability 0.76 0.77 | 0.76 0.74
unemployed | 0.55 0.55 | 0.55 0.55
needs 042 0.43 | 0.20 0.23
immigration | 0.38 0.34 | 0.41 0.41
education 0.36 0.36 | 0.39 0.39
sex 0.29 0.34 | 0.53 0.40
couple 0.21 0.09 | 0.11 0.15

Source: Own calculations based on EU-SILC and IPUMS-CPS.

Figure 6: Fairness measure: robustness check
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Figure 7: Implicit tax rates: robustness check
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