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[ntroduction

In this study we ask: To what extent do the tax-and-transfer regimesin ten
advanced countries equalize opportunities, among their citizens, for income acquisition?
We intend to subject an ideain contemporary political philosophy to economic analysis,
and thereby to evaluate the performance of fiscal systems with respect to one arguably
important ethical measure.

Many scholars have pondered, over the years, the justness or fairness of taxation.
A well-known tradition views taxation as an instrument to maximize average utility in a
society —thisisthe ‘utilitarian’ objective. A more recent tradition captures social welfare
with a Rawlsian objective function: here, just taxation is that which maximizes the
welfare of the least well-off individual. More recently, political philosophers of an
egalitarian stripe have criticized the Rawlsian view as ignoring the issue of personal
responsibility. These writers (Dworkin [1981a,b], Arneson [1989, 1990], Cohen [1989],
and Roemer [ 1993, 1998], to name several) have argued that equality of outcomes,
which the Rawlsian objective considers the ideal, is not ethically desirable, for it failsto

recognize that differencesin outcomes due to differential efforts or ambitions by



individuals are ethically acceptable.! What these writers propose is that egalitarians
should seek not to equalize outcomes, but only seek to equalize that part of outcomes
which are due, in Dworkin’s phrase, to “brute luck,” which, roughly speaking, meansto
factors for which the individual in question should not be held responsible, because they
were utterly beyond his control. In the terminology we adopt below, it isdesirableto
equalize outcomes in so far as they are different because of the influence of differential
circumstances, but not in so far asthey are due to differential effort. We call these
theories, generically, equal-opportunity theories.

Utilitarianism is awelfarist theory: to order two social aternatives (say, the
outcomes citizens enjoy under two different tax regimes), the utilitarian requires

knowledge only of the utilities of individuals under the two social aternatives. Similarly,

tWe are here being, perhaps importantly, unfair to Rawls. For Rawls advocated the
equality of primary goods, not outcomes. Nevertheless, in economic applications, most
researchers have substituted * utility’ or ‘income’ for Rawls' s ‘primary goods.” Inthe
former case, this move can be made consistent with Rawls by arguing that the utility
function adopted by the researcher isreally an index of primary goods (say, income and

leisure).



the Rawlsian objective, asit is commonly used by economists, is welfarist — one need
only know the welfare (or some other outcome) of the worst-off individual under two
alternatives to render a judgment of which alternative is better. In contrast, equal-
opportunity theories are non-welfarist: for to render a judgment about which social
alternative is better, one need know the efforts expended by the individuals in the two
alternatives, not simply the outcomes they enjoy under them.

Most citizens of western democracies are not welfarist: for example, they
generally support transfers to poor compatriotsif the latter are poor due to no fault of
their own; many fewer, however, support generous transfersiif the recipients
impecunious position is due to irresponsible behavior —in our terminology, to low effort.
Thus, not only the outcome, but how it came about, matters. If we are correct in
conjecturing that most people in many countries do have this non-welfarist ethic, then it
isunlikely that they will assent to the recommendation of awelfarist optimal taxation
exercise. In contrast, we think that the theory of equal opportunity that we employ here
is closer to the ethics of many, if not most, western democrats, and therefore the non-
welfarist optimal taxation exercise of this article is more in tune with popular sentiments.

We do not exclude the possibility, however, that in some of the more egalitarian



European countries, where there is an explicit political focus on equality of outcome,
citizens may endorse the welfarist view.

We formalize the posing of our title's question with Roemer’s (1998) theory of
equality of opportunity. The vocabulary of that theory consists principally in five words:
objective, circumstances, type, effort, and instrument. The objective is the condition of
individuals whose acquisition we desire to equalize opportunities for — in the present
case, income acquisition. Circumstances are attributes of the environment of the
individual (which may be social, genetic, or biological) that influence the extent to which
he will achieve the objective, and which are *beyond his control,” or, more generally,
attributes for which society deems him not to be responsible. Effort isthat constellation
of behaviors, on the individual’ s part, which together with circumstances will determine
the value of the objective for him. (Where does luck belong? Asthe reader shall see, we
will arguethat it ‘averagesout.” Nevertheless, at the level of the individual, it will appear
aseffort.) We use the instrument — often the provision of resources—to compensate
individuals with disadvantageous circumstances, in order to improve their chances of
realizing an acceptably high value of the objective. The purpose of equal-opportunity
policy isto ‘level the playing field” among individuals, who compete for an objective, in

the following sense: After that leveling, aperson’sacquisition of the objective should be



afunction only of his effort and not of his circumstances. Thus, the instrument is used to
compensate those with poor circumstances so that, in expectation, after the compensation,
aperson’s achievement of the objective will be sensitive only to his effort.2 Finaly, a
type isthe set of individuals all of whom have the same circumstances. Circumstances
partition the set of individuals into types.

Itis, of course, adeep philosophical question, with psychological and
neurophysiological components, to determine exactly what constitutes the complete set
of circumstances for any given social problem. In practice, we choose some
circumstances for the purpose of the computation, and define the partition of typeswith
respect to those. We then arbitrarily attribute the variation in the acquisition of the
objective among those within atype entirely to differential effort. Thus, in applying the
theory, we always view effort as the residual that explains differential outcomes (in
values of the objective), once circumstances have been delineated. (Thus, the effects of
luck, aswe said earlier, will be accounted for as‘effort.’)  Because of this procedure,

the equal-opportunity policy we compute in fact undercompensates disadvantaged

2Thus, the troughs in the playing field are the disadvantages some face due to unfortunate
circumstances.



individuals, for some of what we will call *effort’” should (if we had the data and
knowledge) be ascribed to a more inclusive set of circumstances.

To summarize the ethic behind equality of opportunity (EOp): Inequality of
outcome due to the differential application of effort ismorally all right, but if it isdueto
differential circumstances, then it is not morally all right, and is compensable by society.
The EOp view holds a person responsible for his effort, but not for his circumstances.

Let us now formalize this approach (here we review, very briefly, the presentation
of Roemer (1998)). Let the circumstances and objective be given, let the set of types
defined by these circumstances be T, with generic element tT T. Suppose the value of
the instrument or policy (say, some resource alocation or tax policy) isj , chosen from
some set of feasible policies, F.  Then there will ensue some distribution of the value of
the objective within each type. Think of there being a continuum of individuals of each

type. Let v'(r,¢) bethe value of the objective® at the p™ quantile (wherep T [0,1]) of

* The approach is somewhat unconventional in eclipsing the role of individual choice.
We do not represent the utility functions of individuals that lead them to choose different
outcomes when facing apolicy. Of course, those may be introduced (see Roemer

(1998)).



the distribution of the objectiveintypet, at thepolicy j .  Our desireisto choose that
value of theinstrument j which equalizes the value of the objective acrosstypes at any
given degree of effort. Our next moveisto identify all those who sit at the p™ quantiles
of their type distributions of the objective as having expended effort in the same degree,
for any fixed p.

Suppose we could measure effort directly, and observe an effort distribution in
each type.” Those distributions would be characteristics of the types. Some types
would have ‘better’ distributions of effort than others, and this must be due to their type,
that is, their circumstances. Since our aim isto not hold persons responsible for
characteristics of their type, we should not hold them responsible for characteristics of
their effort which are due to their being in a disadvantaged type. We require an inter-type
-comparabl e effort measure which factors out the goodness or badness of the effort
distribution per se. This suggests that we measure a person’ s effort by the quantile at

which he or she sits on the effort-distribution of his or her type, for the quantile measure

*The reader should recall that effort hereisnot ‘labor’ or ‘intensity of labor,” asis
commonly its meaning in economic analysis. Our ‘effort’ isamulti-dimensional set of
behaviors, including principally the acquisition of skill, which engender the potential for

income acquisition.



ranks a person’s effort by comparing him only to others of histype. Since that measureis
relative, rather than absolute, it is as well a compelling inter-type comparable measure of
effort.

We thus declare: two individuals in different types have expended the same
degree of effort if they sit at the same rank of the effort distribution of their types. We
next note that outcomes are a function of circumstances, effort, and policy, afunction
which is monotone increasing in effort (ex hypothesis). (Assume that luck averages out
for large samples.) We now consider policiesthat treat all members of a given type
identically. Then two individualsin different types who are at the same quantiles of their
respective effort distributions, at a given policy, also sit at the same quantile of the
outcome distribution of their types. Thisfollows from the monotonicity property just
mentioned. It isessential to underscore that, for this monotonicity argument to hold, the
instrument / policy must treat all members of a given type identically.

Thus, our goal becomes: To choose that policy j which makesit the case that the
type distributions of the objective are as close as possible to being equal. More precisely,
we do not want to ‘equalize’ these distributions, but to *‘maximin’ them: ‘equalizing’

could be achieved by driving the objective value to zero for everyone. The formalization



of the objective proposed in Roemer (1998) isto ‘maximin’ these distributions in the

precise sense of solving this program:

1

N . t
I\q{%an od\/ltln Vv (st,)dm . (1.2

Program (1.1) chooses that policy that maximizes the area under the lower envel ope of
the functions { v'(x¢)}.

Program (1.1) is motivated as follows. Suppose we fix, for the moment, a
particular quantile of effort, p. The policy which maximins the value of the objective,
across types, for all those who sit at the p™ quantile of their effort distributionsis

j P = ArgMaxMinv'(p,j ) .
jTF tT

Here we have used the fact, deduced above, that those at a given quantile p of their type
distributions of the objective have expended the same degree of effort, which we may
also index ordinally asthe p" degree. In general, thereis a continuum of such policies,
{j "}, onefor each p. Thefirst-best solution to our problem is achievable only when all
these policies areidentical. More generally, when thisis not so, we require some second-

best compromise. Program (1.1), our second-best approach, uses an additive social
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objective function in which the objective function of the citizens in each quantile p,

namely I\/TIiTnvt (p,j ), receives the same weight.
t

Social-choice enthusiasts will note that the program (1.1) is “Rawlsian” with
respect to outcomes attributable to differential circumstances, but “utilitarian” with
respect to outcomes attributable to differential effort. It puts great value on reducing
differences due to differential circumstances, but no particular value on reducing

differences due to differential effort.

2. Income taxation and transfers and the characterization of EOp policy

The income tax regime of a country, by which we mean the set of income taxes
and transfers which exists, is a device both for raising revenue for the government
budget, and for redistributing income. We can ask: To what extent does the income tax
regime of a country equalize opportunities among its citizens for the acquisition of
income? We shall render this question precise as follows. We shall first partition the set
of citizensinto several (indeed, three) types, based on a single circumstance: the level of
education of their parents. We shall characterize apolicy asamapping from pre- to
post- fisc income. We shall restrict ourselvesto affine policies, and represent the generic

policy by an ordered pair (a, ): if xis pre-tax income, then (1-a)x+c is post-fisc income
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under policy (a, ¢). We shall define a set of feasible policies, F, for acountry. We shall
define, and indeed compute, v'(p; a,c) to be the post-fisc income of citizens at the p'"
quantile of the post-fisc income’ distribution in typet (for t= 1,2,3) at the policy (a, ¢);
we shall then compute the solution to program (1.1). Thiswill be the policy that
equalizes opportunities for income. We shall finally compare this policy with the actual
tax-and-transfer policy in the country.

In words, we will have computed the fiscal policy that makes it the case that the
distributions of post-fisc income across the three types are ‘ as close as possible to being
equal’ in the sense of our objective (1.1). Program (1.1) makes no effort per se to shrink
the variation in incomes across effort levels, but only across types, which reflects the
view that differences in outcomes due to differential effort are ethically acceptable.

Our computation in fact corresponds to a familiar conception of equality of
opportunity, one based on mobility matrices. Think of a mobility matrix whose rows are
labeled *socio-economic status of the family a person comes from’ (here captured as his
parents' level of education), and whose columns are various income levels. Element ij of
the matrix is the fraction of persons from families whose parents were of socio-economic

status i and who end up earning income level j.  Equality of opportunity holdsif the

* Post-fisc income is defined as income minus income taxes plus transfer payments.
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rows of thismatrix areidentical: that isthedistributions of income should be the same
for types who come from different social backgrounds. Our computation will find the tax
policy (a, c) that makes the rows of this matrix as close as possible to being equal (in the
maximin sense).

Let us continue interpreting (1.1). Let GJt (y) bethe (cumulative) distribution

function of post-fiscincome, y, intypet, at policy j . Then by definition:
P=G(V(pij))- (21)
Now GJt , being a distribution function, is monotonic, and possesses an inverse, which we
denote (GJt y'*. Applying this inverse to (2.1), we have:
G)(p)=V(p.J) (2.2)

Substituting from (2.2) into (1.1), our objective becomes

1
by . ty-1
l}anxocj\/{ln(Q) (p)dp. (2.3)
Now there is a simple geometric interpretation of (2.3). For ssmplicity let there be

two types, and suppose that their two distribution functions for a particular j , Gf and

GJ2 , areaspictured in Figure 1. Then the integral in (2.3) issimply the area bounded by

the vertical axis, the horizonta axis, the line at the ordinate value one, and the left-hand

envelope of thegraphsof G™ and G .



13

In Figure 1, we have drawn the graphs of these two distribution functions as
intersecting in several places, for purposes of generality. But in our particular application, the
distribution functions of pre-fisc income, for the various types, will (usually) not cross, and
since the tax regime (a, ¢) ismonotonic (a < 1), the post-fisc income distributions of
different typeswill also not cross. Therefore, in our application, (2.3) says to choose ¢ to
maximize the area to the left of the post-fisc distribution function of the most disadvantaged
type, bounded by the axes and line y=1. But it iswell-known (and easy to see) that thisis
just the average post-fisc income of the most disadvantaged type. Hence our equal-
opportunity program reduces, in this case, to a simple prescription:

Find that policy that maximizes the average post-fisc income of the most
disadvantaged type.®

We must emphasi ze that this simple prescription, which does not generally hold in
equal-opportunity calculations, is due to a particular feature of the present set-up: that the
policies we consider are monotonic across al individuals. That is, if the pre-fisc income of

individual A islessthan that of individual B, then so will be the order of their post-fisc

¢ This prescription contrasts with the Rawlsian difference principle, which would be to
maximize the post-fisc income of the worst-off individual. Rawls, thus interpreted,

would not hold individuals responsible for their effort levels, while the EOp view does.
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incomes. Thiswould not be the case if, for instance, we allowed policies which taxed
different types at different rates. Such policies would, in general, cause the post-fisc
distributions of income of different typesto cross, and the ‘ simple prescription’ would be an
incorrect characterization of the equal-opportunity policy.

We now proceed to the optimal-tax calculation. We shall observe, for each of the
countriesin our sample, the pre-fisc and post-fisc distributions of income, in aggregate, and
by type. We shall compute the best-fitting affine policy which explains the aggregate data,
which we denote (a,¢). (Werefer to aparticular country throughout this explanation.) As
we shall observe, these affine tax policies fit extremely well: despite statutory progressivity
in marginal tax rates, the observed tax-and-transfer policy is, for al practical purposes,
affine, in almost all countries of our study.” We now attribute a uniform, quasi-linear utility
function

u(x,L) =x - a X"

"In an earlier paper ( Page and Roemer (in press)), we worked with alarger class of tax
policies, the set of quadratic income taxes. This complicated the optimal-tax analysis
substantially, without adding anything important to the results. Because of the ubiquity
of virtually affine effective income taxation in the countriesin our study, we restrict

ourselves here to affine policies.
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to each citizen in the country, where x is post-fiscincome and L islabor. Recall that, for
this utility function, h isthe elasticity of labor supply with respect to the wage. For acitizen

who earns awage of w, and faces atax policy (a, c), the optimal labor supply is
oy = L awd
L(w;a,c) _STH ,

where a.© o(1+ —1), and hence the individual’ s pre-fisc incomeis
n

. _ él B agh +h
x(w,a,c) —STH W1 .

If gisthe value of government services (non-transfer payments) per capita, and if F

is the probability measure of wages, then it follows that the government budget constraint is:
N 1- a h +h
ad?) w " dF(w) =c+g.
Letting g be given, we may express ¢ as afunction of a:
c= a(l_—Aa)h B- g, (2.4
a

where B = (‘)vvl*"dF. Thus, for g and F given, our policy spaceis now unidimensional. To

be precise, we let the set of policies F for a country be the set of all pairs (a, ¢), where a
1 [0, 1], gisthe observed value of government revenues from income taxation per capita,

net of transfer payments, and cis given by (2.4). That isto say, we shall restrict our search
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(for the equal opportunity tax policy) to those policies which are revenue neutral, inthe
sense of holding constant the government revenue used for non-transfer-payment purposes.
We number types in ascending order of circumstantial advantage. Let F* be

the probability measure of wagesin the most disadvantaged type, and let A = (‘)W”"dFl(w).
Then the average post-fisc income of the worst-off type at policy ais:
1- a, 1-a,
1- a)(—) A+a(——) B- g;
(1- a)(—=")"A+a(~z-)"B- g
Assuming that the post-fisc distributions of income do not cross, EOp requires usto
maximize this expression over all feasible policiesainF. (Aswe said, we are holding g

constant.) Setting the derivative of this expression with respect to a equal to zero and

solving gives us the optimal tax policy:

hB

a™ = Max[l- ——,
(1+h)(B- A)

0. (2.5)

Theintuition for thisformulais asfollows. Typically, B will be significantly larger
than A. Inthiscase, af > 0. But if the distribution of wages of the worst-off type is not
very different from the distribution of wages of the whole society, then B-A will be small,
and , according to (2.5), a® = 0. This means that there should be no redistributive taxation

to equalize opportunities for income: any taxation would be counter-productive, given the
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deadweight losses incurred, since there is so little inequality of opportunity, pre-fisc. The
EOp policy, in this case, is simply to tax every citizen the lumpsum g. &

We shall compare the actual tax regime to the EOp regime asfollows.  Wefirst
choose a‘benchmark’ policy in F, namely the policy with c = 0. Thisisthetax policy that
would tax all incomes at a proportional rate a*™" that would just suffice to raise government
expenditures of g per capita, and make no inter-citizen transfers. Welet V, equal the average
post-fisc income of the worst-off type at this policy. We let V, be the average post-fisc
income of the worst-off type at the observed policy a, and we let V;, be the average post-fisc

income of the worst-off type at the policy af%*. We now define

Vz'Vl
V3'V1.

v =

If n =0, then the observed policy isthe benchmark policy, andif n =1, thenthe
observed policy isthe EOp policy. Thus, n can be thought of as the extent to which the
observed policy achieves EOp, relative to the benchmark of ‘no transfers.” Finally, it should
be mentioned that the observed policy might overtax in the sense that it redistributes more

than EOp requires. In this case, we shall simply write* n=OT,” for ‘overtaxation.’

® For simplicity of exposition, we ignore the fact that persons of very low income cannot

pay the lump sum tax.
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We next inquire into the ‘ efficiency cost’ of achieving equality of opportunity — but
here “efficiency” isused in the traditional sense of “the size of the pie’. We can ask: how
much would national income shrink (expand) if we were to pass from the present policy to

the EOp policy? We define the efficiency, e, of EOp asfollows:

_ Owip )F (w)
O )R (w)

which isjust the ratio of average pre-fisc incomes at the EOp and observed policies. If e< 1,
then there is some cost, in loss of average incomes, in moving from the observed policy to
the EOp policy, and if e > 1, then thereis an increase in average incomes in that move.

From the last two paragraphs, the reader must note that “the efficiency of present
policy with regard to the EOp objective” and “the efficiency cost of implementing EOp” are
two quite different ideas — although they are related: for if the first number (n) is close to one
then the second number (€) will also be close to one.

We next explain how we compute the distribution of wages for a country, for it was
the wage distributions that we used in the deduction of the optimal tax, above. We shall
observe incomes, pre- and post- tax and transfer, not ‘wages.” We shall assume that pre-fisc

income is produced by an individual who maximizes utility, and has a certain wage-earning
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capacity. We shall assume a given value for the elasticity h. (Indeed, our method will be
the perform the whole calculation for three values of h, for each country. It is clear that the
smaller is h, the smaller is the deadweight loss of taxation, and hence the larger will be the
marginal tax rate, a“°, inthe EOp regime.) We calibrate a by assuming that the individual
with median income works one unit of time. By hypothesis, at the observed policy a,

incomes must be related to wages by the relation:
5. au

X(WAE) = B2 W (2.6)
€a U

Thus, having the observed distribution of pre-tax income, we can invert equation (2.6) and
find the distribution of wages, what we have denoted F. In like manner, we compute the

distribution of wages in the most disadvantaged type, F*. These are the only distributions

that we need.

A final conceptual remark isin order. Some will object that the ethics of our equal-
opportunity formulation are marred, because we (the ethical observers) take income as the
opportunity equalisandum, but the citizens in the societies we study, by hypothesis,
maximize something else, their ‘ utility’, as measure by the function u. Non-paternalism
would seem to require that we, as well, take that utility as the opportunity equalisandum. We

do not wish to make a principle of our choice: we could as well have carried out the exercise
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with “utility” in the place of “income,” and our results would differ little from what we
report below. Our choice of income is dictated by a desire to work with a concept which
most people intuitively use when thinking about inequality — namely, income distribution.
Talking about how income distributions would change under the equal-opportunity policy is

less abstract than talking about how utility distributions would change’.

3. The data sets
Our empirical analysis uses household survey and administrative micro-data
form ten different countries, which allow us to calculate the pre and post-fisc income of
individuals, and also contain information on their family background.
Tables 1 and 2 describe the main characteristics of the data sets. Samples
refer to individuals who are male heads of household 25 to 40 years old (30 to 40 years

old for Denmark, 25 to 50 years old for Germany). The average age ranges from 32.3 to

37.6. Most samples contain between 1,000 and 2,000 observations.

° A critic could still say that we should have used utility as the opportunity objective, and
then looked at changes in income distributions associated with the optimum of our socia

welfare function. We decided not to do so.
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Income is expressed in per annum terms in thousands of units of local
currency. Two definitions of income are used. In the first specification (ST-income) pre-
fiscincomeis calculated by adding to the individual's labor income, the household capital
income divided by the number of adults in the household. (For Belgium, calculations do
not include the self-employed, or data on capital income.) Starting with our measure of
pre-fisc income we add transfers and then subtract income and social security taxes, in
order to obtain a measure of post-fisc income. For the Nordic countriesin our study we
have data on actual taxes paid by individualsin the sample. In al other cases, taxes were
simulated using available information on income and household characteristics and
applying tax laws.

We do aswell aseries of calculations based on a second income definition
(EQ-income). We start by defining pre-fisc income as household total (Iabor plus capital)
income which is then equivalized to take account of differencesin household size. The
equivalence scale is the square root of household size (see Atkinson, Rainwater and
Smeeding (1995)). Large household sizes are generally due to older children’sliving at
home, and the prevalence of this practice differs across countries in our sample. Post-fisc

income is calculated by adding benefits to and subtracting taxes from household pre-fisc
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income; the result is then divided by the square root of household size. Table 2 shows
that the mean household size in our samples ranges from 2.6 in Sweden to 3.8 in Spain.

In most countries, income tax payments of households are simulated. The
simulation formulae tend to overestimate the taxes paid by high income groups, who can
practice sophisticated tax avoidance. Thus, the extent to which actual tax systems
achieve equalization of opportunities for income acquisition is probably less than what
our estimates below indicate, based, as they are, on the simulations.

In order to obtain estimates of the actual mapping of pre-fisc into post-fisc
income, we regressed individuals' post-fisc income on their pre-fisc income. Table 1
shows the r? statistics of the linear and quadratic regressions for each country, using the
ST definition of income. Affineness of the effective tax regime appears to be a very good
assumption in all cases.

Table 3 shows the differencesin the level and composition of tax revenuesin
the countries of the sample. Our measure of post-fisc income is obtained by subtracting
from the pre-tax income the personal income tax and the social security contributions of
workers (which includes both the contributions of employees and, except for Belgium,
self-employed). To the extent that some (or all) of the other contributions are borne by

workers, the redistributive impact of the tax system may be underestimated. This could
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be particularly important in countries like Sweden, Italy or Spain where more than 70%
of the contributions are paid by employers.

Our next step consists in partitioning the samples into types based on
circumstances. We define two different typologies of individuals. one characterizes the
individual by his parents' level of education, and the second characterizes the individual
by his parents occupation. In thefirst case we identify three educational levels (ED1 to
ED3) that create three sizeable groups. In the second case we define three (sometimes
four) occupational groups: farmers, unskilled manual workers, skilled manual, and
professionals and self-employed. Furthermore, for some countries we shall further refine
these typologies into a typology with six types, by partitioning each of the above-
described types into two elements, characterized by whether the individual received an
above or below average score on an |1Q test taken during youth.

Tables 1 and 2 present descriptive statistics associated with the first typology,
based on parental education, for all countries except for Great Britain where we use the
occupational typology. For each survey we partition the sample into three types (ED1 to
ED3) according to the level of education of the more highly educated parent. Table 1
shows the mean pre-fisc income of these groups. According to these basic statistics, the

mean income of the three typesis very different in Spain and Italy. At the other extreme,
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we find Norway and Sweden with quite similar pre-fisc income levels across types.
Intra-type inequality (judging by the coefficient of variation) appears to be larger for type
ED3 than for the other types, in al countries except Germany-west and the Netherlands™.

Table 2 also shows that individualsin ED3 have, on average, between two and
five more years of education than thosein ED1. The largest differences appear in Italy
and Spain, and may be partly responsible for the large degree of inter-type income
inequality (see below) observed in these countries. Note, aswell, that ED3 is younger
than ED1 in al countries, and so the higher income of the former group cannot be due to
more labor market experience. Because of this age discrepancy, our sample also
underestimates the degree of unequal opportunities among the three ED types (that is,
were our sample to contain ED3 individuals of the same age as ED1 individuals,

observed income differences would be greater)*.

4. Results
Tables 4-7 present the results of four calculations, where type is defined as ED

(parental education) or OC (parental occupation), and where income is defined in either the

1 The coefficient of variation is very sensitive to outliers. If three observations are removed from the
Dutch data set, then the coefficient of variation islargest for the ED3 type there, as well.
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ST or EQ manner. These four tables present the results for the assumption h = 0.06. We
also ran the calculations for h = 0.03 and 0.09, but do not report all those results. We
concentrate our discussion on Table 4.

From the a® and a" columns of table 4, we see that the EOp marginal tax rate is
smaller than the observed marginal rate in Denmark, Norway, Sweden, the Netherlands, and
Germany-west; in Germany-east, there is no unambiguous inequality of opportunity, pre-
fisc, in the sense that the income distribution functions of the supposedly most disadvantaged
and middle types, cross severely . Thisfact corresponds to the notation, in the n column,
that these five countries are classified as ‘ overtaxing': they tax more than equality of
opportunity , with respect to the ED definition of circumstance, requires. It is particularly
notable that four of these five countries (excepting the Netherlands) have an EOp tax rate of
zero. Thismeansthat, at the EOp optimum, government spending would be financed by
equal lump sum taxation of al citizens. Thereis, with our utility function, no deadweight
loss with lump sum taxation. The way to interpret this result is that the pre-fisc inequality

between types in these countries is so small that, even with a (fairly small) labor-supply

1 Along the same lines, the permanent income of ED3 individuals may be substantially higher than that of
ED1 individuals, afact that is not captured in our analysis.
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elasticity of h = 0.06, any proportional income taxation would produce a deadweight |oss
more than counteracting the benefit of increased opportunity equalization.

Belgium is essentially taxing at the EOp optimum: its efficiency n is hardly below
unity. Of the four remaining countries, Italy clearly has the least effective taxation, from the
EOp viewpoint: its efficiency is0.16. The USisnot far behind, with an efficiency of 0.200.
Notably, although the observed tax rate in Spain is not terribly high ( 0. 376), its EOp
efficiency is quite good, at 0.748. Thisisdue to the large degree of pre-fisc inequality in
Spain. Figures 2a, 2b, and 2c present the pre-fisc income distribution functions of the three
typesin the US, Spain, and Denmark, respectively, from which this claim is evident.

It isworth recalling that our exercise defines the feasible set of policies as affine
taxation which are revenue neutral, with respect to the funding of non-transfer-payment
government spending (g). Of course, much of that spending will also have an equal-
opportunity effect, such as monies spent on education and health, but we have not attempted
to estimate that effect. We can, however, observe the relative magnitudes of this component

of spending in the a8 column of the table. Belgium, Netherlands, Denmark, Norway,
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Sweden, and west Germany all spend more than 20% of national income on government
services.?

Ther column of these tables reports a measure of pre-fisc inequality. Inltaly and
Spain, the average pre-fisc income of the least advantaged type is barely more than half of
the average pre-fisc income of the most advantaged type. In Sweden, Denmark, Netherlands,
and the two Germanies, thisratio isover 80%. An interesting question would be to partition
the causes of this high pre-fisc ratio in the northern Europe among the following three:
population homogeneity, role of education, and role of the ‘solidaristic wage' policy (that is,
small wage differentials).

The last column of the table reports the ratio of the size of the income pie at the EOp
tax regime to its size at the observed regime. It isof course the case that countries that are
‘overtaxing’ havee> 1. Inltaly, we estimate that the cost of enacting an EOp tax policy
would be about 8% of national income; in the US, dlightly less than 5%; in Great Britain (see

Table 6), also dightly less than 5%.

2To be more precise, the 8" column tells us the fraction of national income spent on
these services, which is funded by theincometax. In addition, government services are

funded by other taxes.
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Table 8 reports the results of three calculations with different typologies. The first
row takes the population sample as the immigrant population in Germany, and partitions
members according to the OC.ST typology. There is no unambiguous pre-fisc inequality of
opportunity. The second row uses the British sample, and types individuals as white or non-
white. Again, there is no unambiguous pre-fisc inequality of opportunity. We attribute this
to the fact that Asians and Blacks are not distinguished in this typology. (Thus, Asians have
incomes that are not lower than whites, and so the distribution functions of the ‘white’ and
‘non-white’ types cross.) The obvious move would be to do so, but there are too few
observations in some of the type cells with afurther refinement of type to do this. Thelast
row of the table partitions the Netherlands sample into two types, defined by whether the
individual was born in Netherlands or abroad. Interestingly, the Netherlands overtaxes with
respect to eliminating inequality of opportunity between these types.

Table 9 reports various calculations for the elasticity h= 0.03. With this assumption,
thereis very little deadweight loss to taxation, so EOp will generally require higher taxation
than when h=0.06. We observe, remarkably, that east Germany, Denmark, Norway and
Sweden continue to be classified as overtaxing. Italy and the US now have efficiency

ratings of just above 0.12.
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How should one interpret the result that the northern European countries are all taxing
either at or above the EOp optimum? We suggest two alternative interpretations. Thefirstis
that, indeed, these countries are moving beyond an equal-opportunity ethic towards an ‘equal
outcome’ ethic.

We believe thisistoo hasty a conclusion. Recall that our method implicitly treats all
intra-type income differences not ascribable to the explicit circumstances we name as due to
‘effort.” In the results thus far reported, we have characterized the individual’ s circumstances
by one characteristic, the education or occupation of his parent. This single characteristic
captures much of what inequality of opportunity consistsin. But it surely does not capture
the influence of all factors beyond a person’s control on hisincome earning capacity.

The second interpretation is that other characteristics that we have ignored contribute
aswell to inequality of opportunity. Prominent among these is the natural ability of
individuals.

In four countries — the US, Denmark, Sweden, and the Netherlands® — we have

secondary data sets which contain data on 1Q tests taken during youth. (The tests were

% We thank J. Hartog for providing us with the Brabant data set for the Netherlands. See

Hartog (1992) for hiswork based on this data set. We thank Erik Jorgen Hansen for
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administered at age 14 in Denmark, at age 13 in Sweden, at age 12 in the Netherlands, and in
theinterval 15 -23 yearsin the US.) Regardless whether the grade on these tests reflects
genetic endowment or family culture (nature or nurture), it is ameasure of the person’s
circumstances. And even if thereisa‘hard work’ component to what 1Q measures, since
these tests were taken in childhood, arguably before the ‘age of consent’ at which we should
view individuals responsible for their acts, we should as well consider it a measure of
circumstances. Our next exercise refines the ED typology, in these four countries, into a six-
type classification, where each ED type is partitioned into two elements, corresponding to
‘above’ and ‘below’ average Q.

Because the | Q datain each of these countries were not in our main sample, we
simulated these six types, in the main sample, asfollows. In each country our secondary
data set contains the 1Q data, information on parental education, and information on the
respondent’ s income as ayoung adult. We partitioned the samples in the secondary data sets

into the three ED types, and then cal culated the numbers p(i,t), the fraction of individualsin

providing us with the data for Denmark from the SFI study
“Ungdomsforlobsundersogel sen”; see Hansen (1995) for his work using this data set. We

thank Carl-Gunnar Janson for access to his data for Sweden.
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thei™ income quintile group of the t" ED type who scored above average on the | Q test.
(Thus, t ranges from oneto three, and i from oneto five.) We then returned to the primary
data set, partitioned each of the three ED types into five income quintiles, and then randomly
assigned each individual in the (i,t) cell an IQ of ‘above average’ with probability p(i,t), and
an 1Q of ‘below average’ with a probability of 1- p(i,t). We then partitioned the primary
data set into six types, accordingly. The panels of Table 10 present the matrix p for the four
countries. We see that above-average |Q is generally associated with higher income, and
with more advantaged type.

Table 11 reports the results of the EOp calculation, for these four countries, for the
six-type typology, and compares it to the corresponding calculations for the ED.ST typology.
We see that, when 1Q is accounted for, the Netherlands is no longer overtaxing . To equalize
opportunities would now require amarginal tax rate of 70% in the Netherlands. Denmark
and Sweden continue to overtax, although the EOp tax rate in Sweden is no longer zero, but
25%. Most remarkably, even accounting for 1Q, the EOp taxation in Denmark should be
strictly lump sum. Note that thisis not explained simply by the degree of pre-fisc inequality.
Denmark has somewhat more pre-fisc inequality than Sweden: the below-average-1Q, low-
parental -education type in Denmark has an average pre-fisc income of 71% of the average

pre-fisc income of the above-average — high-parental - education type , whereas the
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corresponding figureis 78% in Sweden. The EOp calculation uses facts about the entire
distribution of incomes of the various types, which are only imperfectly reflected in this

single statistic.

5. Conclusion

We have asked to what extent income taxation, in ten countries, equalizes
opportunities among young men for the acquisition of income. The novelty of the equal-
opportunity approach isits partitioning of income differentials into two categories, the first
due to differential circumstances beyond the control of individuals, the second due to
individual variation in voluntary effort. The equal-opportunity ideal uses the instrument at
hand (here, income taxation) to annihilate differentials of the first kind but not of the second
kind. The corresponding ethic is that differencesin outcomes due to circumstance should,
from amoral viewpoint, be compensable at the bar of justice, while differences due to effort
should not be.

Our method proceeds by singling out certain obvious circumstances, and attributing
al remaining variation in incomesto differential effort. When we choose the level of
parental education as the single circumstance, we find that in northern Europe, income-

taxation regimes are either optimal from the EOp viewpoint, or go too far —in the Nordic
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countries, thereis so little pre-fisc inequality of incomes across types that only lump sum
taxation isjustified from the EOp viewpoint. We then introduce native ability as a second
circumstance, and find that, remarkably, Sweden and Denmark continue to tax more than
equality of opportunity requires.

Were we to introduce finer variations in the delineation of circumstance —for
instance, by partitioning 1Q into four intervals, instead of two —we might well find that
Sweden and Denmark do not continue to overtax from the EOp viewpoint. Nevertheless, it
seems fair to say that these countries perform very well with regard to the EOp ethic.

Further work would be required to explain the low degree of pre-fisc inequality among types
in these countries, that accounts for their good performance with respect to the EOp criterion.
We remark on an efficiency issue that we have not thus far discussed: What is the
best instrument for equalizing opportunities for income acquisition? Another possibly
effective instrument would be education. We could, in principle, calculate how increasing
expenditures on education would effect the type distributions of income, and then evaluate
whether educational finance was a more efficient way of equalizing opportunities for income
acquisition than redistributive taxation. While such an investigation is clearly beyond the
scope of the present paper, it should be remarked that the educational finance instrument

would not necessarily come out ahead. For example, despite efforts of many countriesto
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reduce educational barriers to members of disadvantaged types, those barriers remain
effectively quite high (see Shavit and Blossfeld (1993)). In fact, sociological researchers of
stratification have suggested that alow degree of income inequality fosters equalization of
educational and occupational opportunities, rather than the other way around. (For athorough
discussion, see Erikson and Goldthorpe (1992) and Jonsson, Mills and Mller (1996).)
Income taxation, blunt instrument though it may be for our purpose, may be one of the best
available.

Indeed, the difficulty of increasing the proportion of members of disadvantaged
types who pursue tertiary education is surely, to some unknown extent, due to their
preferences, and not to what we might think of as hard barriers (like imperfect credit
markets). We might rightly consider those preferences, even if they arein large part
determined by circumstances, to be the responsibility of the individuals who hold them™, and
if so, the lower incomes that follow from their lower educational levels would not be
compensable at the bar of equal opportunity. For further discussion of this philosophical

issue, the reader isreferred to the last footnote, and to the appropriate references below.

* Dworkin (1981b) considers preferences with which the individual identifies, whether or
not they were induced by circumstances, to be within the ambit of personal responsibility.
Roemer (1998), however, does not, for preferences might have been adopted to make life
manageable in an environment with bad circumstances (cognitive dissonance).
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