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1 Introduction

Following the report of the Stiglitz Commission (Stiglitz et al., 2009), there has been

a recurrent interest in measuring and comparing well-being within and especially across

countries (e.g. Jones and Klenow, 2010). One main motivation of the report was to move

�beyond GDP� by recognizing the multi-dimensional character of well-being. Besides,

recent contributions in the theory of social choice and fair allocation shed new light on a

second concern - namely, how to reasonably measure and consistently compare well-being

when more than only one dimension is taken into account (see e.g. Fleurbaey, 2011).

In the context of labor supply, leisure time (implicitly including home production) is

typically the domain of interest besides income. However, while there has been substantial

progress in the development of positive models in order to predict labor supply behavior,

the development in normative welfare analysis lies somewhat behind. In this paper, we

suggest an international comparison based on pure orderings of individual well-being and

illustrate for the consumption-leisure space that the choice of how to treat heterogeneity

in preferences may substantially a¤ect the evaluation of welfare across di¤erent countries.

When assessing multi-dimensional welfare, cross-country studies so far commonly rely

on a representative agent approach to address the di¢culties related to interpersonal

comparability (e.g. Fleurbaey and Gaulier, 2009). In labor supply modeling, this is often

similarly done for the work-leisure space by using �xed reference preferences and prices

(e.g. Aaberge et al., 2004; Aaberge and Colombino, 2008). This obviously amounts to

removing estimated preference heterogeneity from that part of the analysis concerned

with welfare evaluations and implies a certain ethical choice, namely that of the reference

agent. We make this choice explicit by contrasting this approach to welfare measures that

fully account for di¤erent individual labor-leisure preferences (Fleurbaey, 2006, 2008). A

possible interpretation of these measures is in the way they di¤er in holding individuals

implicitly responsible for their distaste for work (taste for leisure).

The empirical application starts with the estimation of labor supply models for 11

European countries and the US. Focusing on married women, the group most studied

in the literature, we rely on 12 representative micro-datasets and an harmonized ap-

proach for all countries in order to obtain comparable estimates of consumption-leisure

preferences. We make use of a common structural discrete choice model, as used in well-

known contributions for Europe (e.g. van Soest, 1995) or the US (e.g. Eissa and Hoynes,

2004). We also account for the comprehensive e¤ect of tax-bene�t systems on household

budgets, which contributes to the identi�cation of the preference parameters. Then, we

obtain indi¤erence curves for all individuals of all countries - and take only this ordinal

(per se non-comparable) information on well-being to derive an international ranking of

individual situations for each of the alternative welfare metrics.
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The main results of our analysis go as follows. First, we contrast the standard ap-

proaches of using pure income or classic money metric utilities based on identical prefer-

ences to that of taking preference heterogeneity into account. Second, once heterogeneity

in tastes is accounted for, our �ndings suggest that the resulting ranking of individuals

across countries remarkably depends on the normative choice related to the metric at

use. Precisely, with a metric that shows little sensitivity to work aversion � implying

�minimal� responsibility for e¤ort distaste � households from countries where average

working hours are relatively high (as in the US and the Nordic countries) become bet-

ter o¤ on average compared to a ranking based on income only. Inversely, for countries

where average working hours are relatively low (as in most Continental European coun-

tries, Ireland and the UK), the same holds true with a metric showing high sensitivity to

work aversion � i.e., implying �maximal� responsibility for that distaste. This leads to

substantial reranking across nations when moving from the former to the latter type of

criteria � with remarkable changes in average percentiles of at least 15 percentage points

for 7 out of 12 countries. Third, we decompose marginal rates of substitution (MRS) to

extract the role of di¤erent sources of heterogeneity for this result. We �nd that di¤erent

rankings across welfare metrics are mainly due to heterogeneous work preferences across

countries � rather than demographic composition. Thus, the analysis shows very clearly

that respecting preference heterogeneity may have substantial in�uences when comparing

well-being in an international context. We believe that these concerns should precede any

attempts to compare countries on the basis of social welfare functions (SWF) or other

forms of aggregated indices.

The rest of the paper is structured as follows. Section 2 gives an overview of the related

literature. In Section 3 we review the welfare criteria and their normative interpretation.

Section 4 describes the empirical implementation, including the labor supply model, the

data and descriptive information. In Section 5 we present and discuss the main results

together with some robustness checks. Section 6 gives a concluding discussion.

2 Related literature

Related to the present paper, several studies have recently attempted to provide inter-

national comparisons of welfare levels relying on an equivalent income approach when

accounting for non-material aspects of well-being.1 Becker et al. (2005) correct growth

rates for life expectancy (as an indicator for quality of life). Fleurbaey and Gaulier (2009)

consider leisure, risk of unemployment, health and household composition besides GDP

1For a comprehensive overview on general attempts to construct measures of social welfare alternative
to GDP, see Fleurbaey (2009). Kassenboehmer and Schmidt (2011) critically assess the additional value
of taking into account alternative components to GDP.

2



in OECD countries. For a large set of 134 countries over time, Jones and Klenow (2010)

focus on consumption rather than income when accounting for several other dimensions of

well-being.2 Importantly, all these studies have in common that they compute equivalent

incomes at the country level assuming identical preferences across individuals (i.e. relying

on a representative agent approach). Aggregation and comparison across countries follows

by use of a SWF. However, as already pointed out by Fleurbaey and Gaulier (2009, p.

620), for �an accurate application of this methodology, one needs survey data on income

and on the additional dimensions of consumption [...], as well as on preferences [...], at

the individual level and for all the countries studied.� This is precisely the path we take

in the present paper.

As standard in the literature, we retrieve individual and cross-country speci�c prefer-

ence heterogeneity relying on a structural discrete choice labor supply model. Naturally,

such models respect individual di¤erences in the taste for leisure versus work when esti-

mating preference parameters. However, when it comes to welfare analyses, we typically

observe that preference heterogeneity is neglected. The main reason is the well-known

trade-o¤ between ensuring interpersonal comparability and respecting individual prefer-

ences (see e.g. Brun and Tungodden, 2004). In empirical labor supply modeling, two

main approaches emerged (besides the simple � but still prominent � use of income as

a welfare index). One is to simply mention, but de facto neglect the comparability and

aggregation problems in presence of preference heterogeneity and to report averages of

individual � uncomparable � equivalent or compensating variations (Aaberge et al., 1995,

2000) or to aggregate them using a certain SWF (Creedy et al., 2011; Creedy and Hérault,

forthcoming or Eissa et al., 2008).3 In contrast, a second approach explicitly addresses

the comparability issue using a reference household for welfare analyses. Following King

(1983) in particular, classic individual money-metric utilities are derived by means of a

�xed preference function at �xed reference prices (Aaberge et al., 2004; Aaberge and

Colombino, 2008 or Ericson and Flood, 2009). However, with this approach, preferences

of a certain reference household build the basis for comparing individual well-being, which

are no longer individual speci�c but uni�ed and determined by the social planner.4

2Assume an individual i with an indirect utility function vi(yi; xi) over income yi and a certain non-
income dimension xi. The income y

�

i
yielding the same level of indirect utility given a reference level x� of

the non-income dimension is called i�s �equivalent income� and implicitly de�ned as vi(y
�

i
(yi; xi); x

�) =
vi(yi; xi). In Section 3, utility is de�ned over income and leisure and equivalent incomes are derived by
use of reference levels for wages, e.g., instead of leisure.

3Indeed, reference prices (wages) for calculations of equivalent and compensating variations are nat-
urally individual and thus, variable. Aggregated indices based on equivalent or compensating variations
are therefore inconsistent as long as they are not based on a representative agent approach.

4Then, welfare changes are usually evaluated using a certain SWF over individual money-metric
utilities. This generated another stream of criticism, initiated by Blackorby and Donaldson (1988): a
SWF over equivalent incomes usually fails to be quasi-concave in commodity consumptions which is
incompatible with a minimal preference for equality.
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In the present paper we adopt a recently o¤ered approach from the theory of social

choice and fair allocation which explores the possibility of fully respecting individual pref-

erences in welfare analyses (Fleurbaey, 2006, 2008, 2011; Fleurbaey and Maniquet, 2006).

Characteristically, this approach solves the aforementioned dilemma by limiting compa-

rability to subsets of the consumption-leisure space which are tangent to the individual

indi¤erence sets. Choosing certain reference values (e.g. a certain net wage rate), di¤erent

metrics can be de�ned in terms of these subsets and will be clearly nested for di¤erent

preferences.5 Moreover, in this way, the normative priors, implicit in any interpersonal

comparison, come clearer to the surface.6 So far, measures of this kind have not been im-

plemented empirically except in Decoster and Haan (2010) and the present paper. While

these authors address preference heterogeneity within a country (Germany), we compute

equivalent incomes for individuals of 12 countries and analyze how international rankings

vary with the use of alternative welfare metrics. In particular, we focus on the extent

to which welfare evaluation is a¤ected by that part of heterogeneous work preferences

which is genuinely country-speci�c.7 In addition, we assess the role of di¤erent sources of

heterogeneity for the resulting di¤erences in welfare rankings.

3 Theoretical framework

In order to respect preference heterogeneity in the consumption-leisure space, we follow

Fleurbaey (2006) and look at individual welfare measures which speci�cally di¤er in the

way they treat heterogeneity in tastes. In the following, we introduce these measures and

their underlying normative rationales. We refer to Fleurbaey (2006) for the axiomatic

derivation and to Decoster and Haan (2010) for a more detailed illustration. However,

while both studies de�ne the metrics using the accordant social choice terminology (i.e.,

using means of budget sets), we �translate� them into the language of classical demand

theory (using indirect utility and expenditure functions).

5See Section 3 below. Fleurbaey (2011) therefore names this approach �Subset Dominance� in contrast
to the Dominance principle in the social choice literature. The latter ensures interpersonal comparability
by stating that in a multi-dimensional setting, an individual a is only better o¤ than an individual b if a
has more than b in all dimensions.

6This is also a general concern recently expressed by Atkinson (2011, pp. 158f): �Economists should
provide justi�cation for the ethical criteria underlying welfare statements, and these criteria require con-
stant reevaluation in the light of developments in economic analysis and in moral philosophy�, while
articles �reaching normative conclusions typically spend little time justifying the ethical basis for such
judgments.�

7This can also be motivated by a prominent debate in the literature about what determines di¤erences
in labor supply behavior across countries, particularly between Europe and the US. Prescott (2004) states
that di¤erent labor supply elasticities are almost only due to di¤erences in budget constraints (thus labor
market institutions). This view has been criticized by Blanchard (2004) who � in line with Alesina et al.
(2005) � argues that di¤erent preferences for leisure indeed play a role and are maybe due to cultural
di¤erences.
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The setup. Assume that individual preferences are de�ned in the (c; h)-space with

consumption c and labor time h. By ordering Ri, individual i weakly prefers bundle

(ci; hi) over bundle (c
0

i; h
0

i), with use of a preference representation function ui leading to

(ci; hi)Ri(c
0

i; h
0

i), ui(ci; hi) � ui(c
0

i; h
0

i). Observed preference heterogeneity is given by an

individual ordering being dependent on an individual speci�c characteristic vector zi, Ri =

R(zi), and thus ui(ci; hi) = ui(c; h; zi). The chosen bundle (ci; hi) results from a classic

individual utility maximization problem, (ci; hi) = max [u(c; h; zi)jc � f(Ii; wih); h � 1],

with a function f(:) representing the tax-bene�t system that transforms gross non-labour

income Ii and gross labor income wih (with wi denoting individual i�s gross wage) into

net income c (the total amount of time available is normalized to 1). Hence, the observed

bundle of consumption and leisure results from individual choices subject to preferences

and a budget constraint.

The welfare metrics. Assume the individual�s utility function ui(c; h; zi) = ui(ci; hi) to

be increasing in c and decreasing in h while quasiconcave in both arguments. Furthermore,

assume tax-transfer rules f(:) determining individual budget sets c � f(Ii; wih) to be non-

linear � as generally observed in reality. Then, for each chosen bundle (ci; hi) on a given

individual indi¤erence curve ICi, the budget constraint can be linearized to c � ~wih+ �i

with virtual non-labor income �i determined by virtual net wage ~wi - as illustrated for

bundles a and b in the upper-left panel of Figure 1.8 The associated individual indirect

utility function is de�ned as vi( ~wi; �i) = max[ui(ci; hi)jci� ~wihi � �i] and the expenditure

function is given by ei(u; ~wi) = min[ci � ~wihijui(ci; hi) � u] with a �xed level of utility u.

In this setting, the di¤erent metrics can be formulated by means of hypothetical, linear

budget constraints.

First, the �wage� metric9 is de�ned as the slope of the tangent through the origin at

the given indi¤erence curve, equaling the wage rate ~wi of individual i when the value of the

virtual non-labor income is set to a reference value of 0, i.e. �i = �
r = 0. This is illustrated

in the upper-right picture of Figure 1. By use of the metric �Wi (u; �
r), individuals can

be unambiguously ordered from better to worse o¤ even though preferences di¤er (for

comparison, the upper-left picture shows the initial situation where linearized budgets

are still non-nested):

8Note, that apart from this illustration, the virtual budget constraint c � ~wih + �i only applies to
the logic of the metrics, hence, only to hypothetical choices of the individuals which might be only by
accident consistent with observed choices. The latter are always determined by the budget constraint
c � f(Ii; wih) which follows from the tax-transfer rule.

9It corresponds to the �laisser-faire� metric in Fleurbaey and Maniquet (2006) which is conceptually
the same. From a technical point of view, it was �rst introduced by Pencavel (1977) and taken up
again by Preston and Walker (1999). Hodler (2009) uses the metric de�ned by Fleurbaey and Maniquet
(2006) to study the e¤ect of redistribution on inequality in a highly stylized setting when a population is
heterogeneous in abilities and work-leisure preferences. A variant of the metric is applied in Ooghe and
Peichl (2010) to derive optimal taxes when agents only have partial control over certain e¤ort variables.
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Figure 1: The di¤erent welfare metrics graphically

�Wi (u; �
r = 0) = min

~wi
[ ~wijvi( ~wi; �

r = 0) � u] (1)

Second, the �rent + reference wage� criterion compares individual situations de-

pending on a certain reference value for the virtual net wage, ~wi = w
r. Then, the result-

ing welfare metric �RWi (u;wr) is the value of the corresponding virtual non-labor income

(bottom-left panel of Figure 1):

�RWi (u;wr) = ei(u; ~wi) = min
ci;hi�0

[ci � w
rhijui(ci; hi) � u] (2)

Third, the �rent� metric directly emerges by setting ~wi = wr = 0. As far as we

assume �well-behaved� utility functions � in particular, preferences to be continuous,

(positively) monotonic in ci and also (negatively) monotonic in hi � this is equivalent to

hours worked being set to a reference value of hi = h
r = 0. The resulting metric �Ri (u; h

r)

hence is the value of the intersection of the indi¤erence curve with the ordinate, equaling

the corresponding virtual non-labor income (bottom-right panel of Figure 1):
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�Ri (u; h
r = 0) = min

ci
[cijui(ci; h

r = 0) � u] (3)

For the purpose of this paper, we keep the metrics on a purely individual basis and

compare well-being levels only grounded on ordinal preference information. This has

three advantages: First, all measures fully respect preference heterogeneity, i.e. they

increase when the individual moves to a higher indi¤erence curve. Second, individuals

with crossing preference pro�les can be unambiguously compared: individual hypothetical

budget constraints are clearly nested for a given criterion. Third, this comparison is

undertaken in terms of answering di¤erent hypothetical willingness-to-pay questions faced

by the individuals � while the reference values used to construct hypothetical situations

are based on speci�c fairness considerations. This is the actual novelty of the approach

adopted here and the main di¤erence to Preston and Walker (1999), who derive a similar

set of metrics, yet, only from a technical point of view � the choice of references remains

arbitrary.10 In the following, we provide the normative intuitions of the metrics adopted

in this paper.

Normative interpretation. Generally, allowing for preference heterogeneity creates

serious problems for interpersonal comparisons of well-being. It especially raises a ques-

tion of fairness, i.e., who is to be considered better and worse o¤ (and thus, who should

redistribute towards whom). To deal with this, the literature on responsibility-sensitive

egalitarianism11 keeps individuals responsible for their tastes, but not for endowed circum-

stances. In a consumption-leisure space, tastes are re�ected by preferences for work while

skill levels (as re�ected in gross wages) and non-labor income are assumed to be exogenous

to the individuals. The welfare measures de�ned above evaluate individual situations ac-

cording to hypothetical reference amounts of external resources (wages, non-labor income)

that would allow individuals to reach their current utility level � while individual respon-

sibility characteristics (preferences) are unchanged. When equalizing external resources

in this situation, individuals will work and earn at their convenience only. The direction

of redistribution, however, might depend on the choice of the reference, i.e. on the speci�c

welfare metric at use.

First, the �wage� criterion gives an answer to the hypothetical question which wage

rate would leave the individual indi¤erent from her current utility level if she had zero

10Choosing reference values based on normative considerations is generally the systematic di¤erence
of the fair allocation approach compared to classical demand theory when deriving equivalent incomes.
In contrast, the latter explored the alternative of performing reference price independent comparisons of
individual welfare (see e.g. Roberts, 1980, Slesnick, 1991 and Blackorby et al., 1993).

11For an extensive introduction to the topic and accordant axiomatics on basis of egalitarian-equivalent
allocation rules, see Fleurbaey (2008).
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Figure 2: Evaluation by use of the di¤erent metrics: overview
More likely to be evaluated More likely to be evaluated

Metric worse o¤: better o¤:

�Wage� work loving individual work averse individual

�Rent + The higher the reference wage the more likely:

reference wage� work averse individual evaluated better o¤

�Rent� work averse individual work loving individual

(hypothetical) non-labor income.12 As can be seen from the upper-right picture of Figure

1, person b with a relatively lower inclination to work13 is evaluated to be better o¤

compared to person a who is less work averse. As a consequence, redistribution (in

order to equalize hypothetical wage rates) would be justi�ed from b to a. Thus, due

to the speci�c reference situation with zero non-labor income, the �wage� metric can

be implicitly interpreted as holding individuals maximally responsible for their taste for

leisure versus consumption. Put in a cross-country perspective assuming country speci�c

preference heterogeneity, individuals from countries with a higher average preference for

leisure are more likely to be seen better o¤, as they would need a higher wage compensation

to remain on their given indi¤erence curve. In contrast, individuals from countries with

a lower average aversion to work will be considered less well o¤.

Second, the �rent� metric does not ask for a certain wage rate but for the amount of net

income which would be enough to remain equally well o¤ compared to the initial situation

if one did no longer have to earn it. The resulting metric is simply the level of consumption

when working zero hours, which hence can be seen as the maximal amount of non-labor

income theoretically possible given an individual indi¤erence curve. Figure 1 shows, that

in this case, we are more likely to judge the apparent lazy as worse o¤ compared to

hardworking individuals, and thereby, would grant redistribution towards them. Thus,

we might hold people with a strong aversion to work only minimally responsible for that

distaste. Again assuming that these preferences to some extent stem from cross-cultural

di¤erences, people from �work averse countries� are likely to be considered relatively

worse o¤.

Third, the �rent + reference wage� criterion asks which amount of (hypothetical)

non-labor income would make the individual equally well o¤ compared to her actual

situation when receiving a certain (hypothetical) reference wage equal to wr. The higher

12The underlying fairness criterion corresponds to the �laisser-faire� counterfactual de�ned in Fleur-
baey and Maniquet (2006): in an hypothetical world with equal wage rates and zero non-labor income,
di¤erences in consumption-leisure bundles would not call for redistribution as they can only be due to
di¤erences in preferences.

13Recall that person b with a steeper indi¤erence curve than a needs more compensation in terms of
net income for one additional hour of work in order to retain her level of utility.
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this reference wage is, the worse o¤ individuals with a higher inclination to work will be

evaluated. More precisely, in the bottom-left picture of Figure 1, the critical value for

the reference wage (i.e., where the evaluation of individuals a and b changes), is given for

w < wr , assuming that wr de�nes the tangent at the intersection point of ICb with the

ordinate. Figure 2 summarizes the intuitions given above.

Figure 3: Sketch of the current framework

Figure 3 puts in a nutshell what the di¤erent treatment of preference heterogeneity

by di¤erent measures implies for the empirical framework of the present paper. It shows

choices and indi¤erence curves of three individuals i, j and k in a stylized form. Individuals

di¤er in their characteristics but also their country of origin a, b and c. In the left

panel, this leads to di¤erent individual tastes for leisure and indi¤erence curves cross.

As could be seen from Figure 1, evaluation via use of the di¤erent welfare metrics will

yield quite di¤erent conclusions in terms of who is to be evaluated better and worse

o¤. These di¤erent conclusions, however, will disappear once identical preferences are

assumed, as illustrated in the right panel of Figure 3. Here, the preference pro�le of

individual i is assumed to be that of individuals j and k, too. Thereby, individual utilities

are unambiguously ordered and evaluation by di¤erent money metrics (as indicated by

the dashed lines) will always lead to the same ranking.14 This highlights the sensitivity of

the metrics de�ned above to the treatment of preference heterogeneity. The focus of this

paper is to identify, to which extent this heterogeneity might be due to country speci�c

work preferences and to illustrate the potential in�uence on how individual well-being is

ordered across countries.

14Technically, we assume homothetic preferences across individuals in the right panel of Figure 3.
Indeed, this stylizes nothing else than what has been proven by Roberts (1980): the reference price
independency of individual welfare orderings in that case.
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4 Empirical approach

Our empirical application bene�ts from a unique setting whereby household preferences

are estimated in an harmonized way for all countries. To do so, we use a common labor

supply model, tax-bene�t simulations for all countries and comparable datasets, as pre-

sented below. We focus on married women. Indeed, the labor supply of single individuals

or married men is more often contaminated by demand-side restrictions (Bargain et al.

(2009)). Married women also show lots of variation in work duration and is the group most

studied in the literature (see e.g. Blundell and MaCurdy, 1999). The empirical model

is directly compatible with the theoretical framework presented in the previous section.

The only di¤erence is that we consider �unitary� households rather than individuals, i.e.,

couples are assumed to behave as a single decision maker regarding the trade-o¤ between

consumption and female labor supply (male labor supply is kept �xed).

Speci�cation of preferences. In order to assess the welfare metrics described in the

theoretical part, we must retrieve indi¤erence curves for each household in our sample

and, hence, estimate utility functions. To do so, we opt for a structural model of labor

supply with discrete choices, which has become quite standard in the literature on tax

reforms (see e.g. Aaberge et al., 1995, van Soest, 1995 or Blundell et al., 2000).15 This

method requires the explicit parameterization of consumption-leisure preferences as it

assumes that labor supply decisions can be reduced to choosing among a discrete set of

possibilities (e.g., inactivity, part-time and full-time). A common speci�cation over all

countries is applied for reasons of comparability. We denote cij the disposable income (or

consumption, in a static framework) of household i and hij the wife�s working hours at

choice j = 1; :::; J where the household is assumed to obtain a utility level:

Vij = ui(cij; (T � hij)) + �ij; (4)

with (T �hi) the wife�s �leisure time� (which may include time for domestic production),

i.e., total time-endowment T minus formal hours of work. For the deterministic part of

the utility function, we rely on a Box-Cox speci�cation, that is

ui(cij; (T � hij)) = �c
c�cij � 1

�c
+ �li

(T � hij)
�l � 1

�l
: (5)

This speci�cation is frequently used for welfare assessments due to its convenient proper-

ties (see e.g. Aaberge et al., 1995, 2000, 2004; Aaberge and Colombino, 2008 as well as De-

coster and Haan, 2010). Importantly for our purpose, it is easy to check that monotonicity

15Relying on structural models is also the only way to obtain comparable preference estimates across
countries. It seems indeed di¢cult to �nd natural experiments that would allow performing this task.
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and concavity conditions on consumption and leisure are satis�ed (respectively �c > 0

and �li > 0 for monotonicity and �c < 1 and �l < 1 for concavity). Indeed, tangency

conditions are necessary for measuring and interpreting the welfare metrics in a straight-

forward way. We nonetheless check robustness with respect to di¤erent speci�cations in

Section 5.4. A crucial point for our analysis is the source of heterogeneity across house-

holds. The �rst obvious di¤erences is that � and � parameters are country-speci�c, i.e.,

they are estimated separately for each country. The second source is household-speci�c

heterogeneity through the leisure term, which is speci�ed as follows:

�li = �l0 + �lzzi; (6)

with zi a vector of taste shifters including the age of both spouses, education of the

women, presence of children younger than 3, between 3-6 or 7-12 years old and regional

information. The deterministic utility is completed by i.i.d. error terms �ij for each choice,

assumed to represent possible observational errors, optimization errors or transitory sit-

uations. Under the assumption that error terms follow an extreme value type I (EV-I)

distribution, the probability for each household of choosing a given alternative has an

explicit logistic form, which is a function of deterministic utilities at all choices. Then,

the likelihood of a sample of observed choices can be derived from these probabilities

as a function of the preference parameters whose estimates are obtained by maximum

likelihood techniques (see van Soest, 1995).

Note that we keep the labor supply model as simple as possible in order to ensure

a straightforward implementation and clear interpretation of the welfare metrics. This

particularly implies that we do not account for unobserved heterogeneity, nor do we model

potential demand side restrictions on the labor market nor �xed costs of work. This is

further discussed in Sections 5.4 and 6.

Data, selection and tax-bene�t simulation. For our empirical application, we focus

on a selection of 11 European countries and the US. For each country we use microdata

based on standard household surveys which provide information on incomes and demo-

graphics. For EU countries, we rely on datasets combined with the simulation of national

tax-bene�t systems for years 1998 or 2001 as described in Bargain et al. (2011). For the

US, we use 2006 IPUMS-CPS (Integrated Public Use Microdata Series; Current Popula-

tion Survey) data containing information for the year 2005. As mentioned above, we focus

on the subpopulation of married couples and estimate the labor supply of the women. To

keep the sample relatively homogeneous and avoid too much variation in household�s non-

labor income (especially including husbands� labor income), we select households where

husbands at least work 30 hours/week and exclude those with extreme amounts of capital
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income. Furthermore, we keep households where women are aged between 18 and 59 and

available for the labor market, i.e., neither disabled nor retired nor in education.

In order to maintain a comparable framework while respecting possible variation in

the hours distribution across countries, we adopt a discretization with J = 7 hours cate-

gories including non-participation, two part-time options, two full-time and two over-time

categories (0 to 60 hours/week with a step of 10 hours).16 Disposable income at each dis-

crete choice j = 1; :::; J is calculated as a function cij = f(wihij; Ii;xi) of female earnings

wihij and household non-labor income Ii (i.e., household capital income and husbands�

earnings). Female wages wi are predicted for all observations using calculated wage rates

of the workers and the usual correction for selection bias. The function f(:) represents

how gross income is transformed into disposable income, i.e., the impact of taxes and

bene�ts which also depends on certain household demographic characteristics xi.
17 It is

calculated numerically using microsimulation models EUROMOD for EU countries and

the NBER�s TAXSIM for the US.18

Empirical welfare metrics. We empirically compute welfare measures for each house-

hold in the sample. Given the nonlinear nature of the labor supply model, we must

calculate expected values. We do so by taking 300 draws from the EV-I distribution of

the error terms and searching for the individual optimal choice for each draw. Then,

averaged maximum utility �u is used to derive formulas for individual indi¤erence curves

IC�u. Equivalent incomes are computed as follows. For the �rent� metric, an analytical

solution is simply obtained by setting h to zero into the formula for IC�u and retrieving

the corresponding level of consumption (hence, the intersection level of IC�u with the ordi-

nate). For the �rent + reference wage� metric, we numerically search for the point (c; h)

on IC�u for which theMRSc;h equals the reference wage w
r. The virtual non-labor income

corresponding to this tangent is the value for the metric. Finally, the �wage� metric is

numerically searched as the slope of IC�u for which theMRSc;h equals
c
h
. For the two last

16Results are robust to choosing an even narrower choice set with 13 choices (0 to 60 hours/week with
a step of 5 hours), see Bargain et al. (2011).

17Using predicted wages for all observations helps to reduce some of the bias due to measurement
errors on wages if calculated on basis of yearly income information (division bias). Also, accounting fully
for existing tax-bene�t rules completes the identi�cation. Indeed, individuals face di¤erent e¤ective tax-
bene�t schedules because of their di¤erent circumstances and socio-demographic characteristics (e.g. age,
family compositions, region or levels of non-labor income). This creates variation in net wages between
people with the same gross wage. Using nonlinearities and discontinuities generated by the tax-bene�t
system in this way is a frequent identi�cation strategy in the empirical literature based on static discrete
models and cross-sectional data (e.g. van Soest, 1995, Blundell et al., 2000). See Bargain et al. (2011)
for a more thorough discussion on this point.

18For an introduction to EUROMOD, descriptive information of taxes and transfers in the EU and
robustness checks for tax-bene�t calculation, see Sutherland (2007). An introduction to TAXSIM is
provided by Feenberg and Coutts (1993). Both calculators have been already used in several empirical
studies (see e.g. Immervoll et al., 2007 for EUROMOD or Eissa et al., 2008 for TAXSIM).
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metrics, we rely on a precise iterative procedure by incrementing hours using very small

steps (0:01 hours/week). Note that this is di¤erent from moving across discrete categories

j = 1; :::; J as used for the labor supply estimation.

Table 1: Income and employment statistics

Country Disposable Non-labor Female Female Female
income income wages hours participation
per week per week per hour per week rates
(1) (2) (3) (4) (5)

AT 777 618 11.5 17.9 0.60
BE 823 618 13.9 25.1 0.77
DK 793 562 12.3 30.2 0.84
FI 627 427 9.6 32.3 0.85
FR 688 508 10.9 23.8 0.72
GE 696 545 13.3 19.7 0.64
IE 883 683 10.5 19.3 0.63
NL 804 635 12.4 18.2 0.71
PT 517 370 6.7 28.2 0.76
SW 708 489 11.2 31.3 0.92
UK 798 593 9.5 23.1 0.75
US 1158 857 18.4 27.2 0.71

Note: The whole sample consists of 42975 households with the husband at least working 30

hours/week. By speci�cation, household�s non-labor income includes husband�s earnings.

Income and hours are averages/week, wages are averages/hour. Income and wages in 2001

PPP-USD. Source: Own calculations based on EUROMOD and TAXSIM.

Descriptive information. In Table 1, we present summary statistics for the sample

under analysis. The �rst two columns show the average weekly household disposable and

non-labor income by countries (recall that household non-labor income essentially includes

husband�s earnings). Next, female average wage rates, weekly working hours as well as

participation rates are presented. Income and wages are de-/in�ated to the reference year

2001 and transferred into comparable Purchasing Power Parities (PPP)-USD.

Women from the US show the highest net wages per hour and clearly work more

than average weekly hours across countries (27:2 hours/week). Together with husband�s

earnings, this results in the highest household net income on average per week in the

sample (1158 PPP-USD). However, females from the Nordic countries (Denmark, Finland,

Sweden) show the highest inclination to work (all above 30 hours/week and participation

rates larger than 80%). Also, Portuguese married women, the well-known exception out

of the Southern European countries, tend to work more than US females - even though

their wages are by far the lowest across countries. In contrast, women from Germany,

Ireland, Austria and the Netherlands show relatively low participation rates and hours.
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5 Results

This section presents results of the empirical analysis in four steps. First, we outline

estimated household and country speci�c preference heterogeneity. Then, we present in-

formation on cross-country orderings for the di¤erent individual welfare measures. Next,

a decomposition of total heterogeneity into estimated preferences and demographic com-

position is performed. Finally, we present some robustness checks.

5.1 Estimated preference heterogeneity

We �rst present estimation results for the utility function, separately retrieved for each

country with the same empirical speci�cation. For lack of space and to summarize pref-

erence heterogeneity across countries (and demographic groups), we focus on average

marginal rates of substitution (MRS) between consumption and leisure.19 For all obser-

vations i,MRS are computed at a �xed consumption-labor bundle in order to exclusively

capture the shape of di¤erent preference structures rather than the impact of di¤erent

actual locations (c; h) along individual indi¤erence curves. As a preliminary check, we

have veri�ed that MRS are always positive and increasing as required from Section 3 �

i.e., for all countries, we �nd that �c > 0, �c < 1 and �l < 1; for the term �li which

incorporates heterogeneity, no more than 1% of the observations per country violates the

monotonicity condition on leisure � these observations are excluded from the sample.

In Table 2, MRS are reported for �xed (c; h)-bundles that correspond to the average

and to certain percentiles of the global c and h distributions (p10, median and p90 values).

MRS substantially di¤er across countries. They are particularly large in Ireland, Ger-

many, Austria and the Netherlands, countries known for low participation levels among

married women (see Table 1). Inversely, Nordic countries, Portugal, Belgium and the

US show the relatively lowest MRS on average. Given our focus on the role of hetero-

geneity in welfare evaluations, we shall decompose the variations of MRS with respect

to country demographics and country preferences in Section 5.3. Note that the extent of

cross-country variations in MRS is also partly due to the � intended � simple speci�ca-

tion of the labor supply model (especially with view to potential �xed costs of work, see

Section 6).

In Table A.1 in the Appendix, we additionally present MRS for speci�c types of

households in the pooled sample (i.e., all countries). We �nd that the compensation

needed in income to outweigh one additional hour of work is clearly higher for women

with young children or lowly educated females compared to the average. That is, MRS

are declining in age of children and level of education. For instance, the average MRS in

19Precise estimation tables are available from the authors upon request. The impact of taste shifters
(age, children etc.) can directly be seen from detailed MRS reported in Table A.1 in the Appendix.
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Table 2: Marginal rates of substitution (between consumption and leisure) by countries

MRS Standard MRS MRS MRS�
�c; �h
�

error (cp10; hp10) (cp50; hp50) (cp90; hp90)
(1) (2) (3) (4) (5)

Full sample 9.1 (5.5) 5.3 8.3 14.8
Country
AT 13.5 (5.4) 9.7 13.0 18.6
BE 7.3 (2.2) 4.5 6.8 11.4
DK 5.8 (0.6) 3.1 5.2 9.9
FI 4.0 (0.5) 2.0 3.6 7.1
FR 10.1 (3.2) 4.8 8.8 18.6
GE 13.8 (8.4) 7.6 12.4 22.7
IE 18.2 (7.7) 10.8 16.9 29.0
NL 13.9 (5.3) 7.3 12.4 24.1
PT 3.8 (1.0) 2.4 3.6 5.8
SW 5.7 (0.8) 2.1 4.7 13.0
UK 10.0 (4.7) 5.9 9.2 15.9
US 7.0 (3.3) 4.5 6.6 10.6

Note:
�
�c; �h
�
is the bundle with global means �c and �h, (cp10; hp10) contains p10-values for c

and h, (cp50; hp50) the median- and (cp90; hp90) p90-values accordingly. c-values in 2001
PPP-USD. Source: Own calculations based on EUROMOD and TAXSIM.

column (1) for women with children younger than 3 years old is about 5 PPP-USD higher

compared to the average MRS of the whole sample (14:2 versus 9:1 PPP-USD).

5.2 Cross-country welfare rankings

We �rst pool households from all countries into one sample and compare individual ranks

for the di¤erent metrics by use of correlation plots. Moving closer to country comparisons,

we then investigate how individual rankings across countries change by choice of the

metric.

Rank correlations. For the pooled country sample, Figure 4 shows empirical rank

correlations between individual positions in the percentile distribution of the di¤erent

metrics. For the sake of comparison, the two upper panels show correlations when identical

preferences are assumed (instead of allowing for full heterogeneity). This corresponds to

the prominent approach in empirical welfare analysis described above. Precisely, for all

households in the pooled sample, we �x their preferences to that of the global median

household (in terms ofMRS) while retaining their actual (c; h)-choices and non-preference

characteristics (net wages and non-labor income). The metrics are recalculated under

these conditions. The upper left panel of Figure 4 shows that there is some variation in

ranking positions when one of the metrics (in the two upper panels of Figure 4, simply

�metric�) is used instead of disposable income. Yet, overall reranking due to the account
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of leisure in the money metrics is fairly modest when agents do not di¤er in preferences.

This could of course vary with the choice of the reference household and is checked in

the robustness analysis in Section 5.4. Importantly, by construction and as illustrated

in Figure 3, any metric de�ned above shows exactly the same correlation with income

as long as reference preferences are assumed. This is further emphasized in the upper

right panel: for identical preferences (and independently of the choice of the reference

household), the orderings of individual situations under the di¤erent money metrics show

perfect correlation.

The next four panels of Figure 4 compare rank distributions for two measures at a time

when full heterogeneity in preferences is accounted for. As explained in Section 4, this het-

erogeneity in consumption-leisure preferences is due to both household di¤erences across

countries (country-speci�c parameters � and �) and across socio-demographic groups

(taste shifters in �li). We observe substantial reranking of individual positions between

the metrics. While the center-left panel of Figure 4 still reveals a quite strong correlation

between the individual positions under pure income and the �rent� metric (similar to

the upper-left picture), the correlation between the �rent� and the further metrics in the

following three panels sequentially decreases when taking distaste for leisure increasingly

into account. In the bottom-right panel, only a weak correlation remains between the

�rent� and the �wage� metric, showing the relatively largest reranking between individ-

ual situations. Note that the last three panels would have shown perfect correlation again

if identical preferences had been assumed. The next paragraph analyzes to which extent

these rerankings a¤ect cross-country orderings of individual welfare.

Welfare rankings. As a preliminary exercise, we compare cumulative distribution func-

tions (CDF) of the di¤erent metrics for two illustrative countries, namely the US and

Ireland. The upper-left panel of Figure A.1 in the Appendix shows that US households

are relatively best o¤ in terms of income or under the �rent� criterion. However, moving

to the �rent+reference wage� metric, CDFs start to cross and households from the US

become worse o¤. For the �wage� criterion, Irish households are now clearly best o¤. In

the following, we analyze for the pooled country sample how these di¤erences in (cardinal)

welfare metrics translate into di¤erent cross-country welfare rankings.

For each measure, we use the global distribution of individual ranks to compare coun-

tries on the basis of mean rankings. Our focus is on how the country ranking changes with

the de�nition of the metric, i.e. with di¤erent normative rationales about how to treat

heterogeneity in tastes. The �rst two columns of Table 3 show the average percentile of

households by country in the global distributions for pure (disposable) income and for the

di¤erent welfare metrics when identical preferences are assumed (reference household).

Recall that, corresponding to the previous paragraph, individual positions do not change
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Figure 4: Rank correlations of empirical welfare metrics using reference preferences vs.
full heterogeneity in preferences

by de�nition of the metric under these conditions. Again comparing Ireland with the

US, Irish (US) households rank relatively better (worse) on average under the metrics

than under pure income20 - simply, because a money metric accounts for leisure on top of

income while Irish (US) women work relatively less (more) than the average.21

Once heterogeneous work preferences are fully respected, the normative question of

how to treat di¤erences in tastes becomes relevant. This is re�ected by columns 3-7 in

Table 3. For instance, US households clearly rank �rst on average in terms of income

(63rd percentile on average), due to high average working hours and wage rates. This

position is retained and even slightly increased for the �rent� metric. That is, some US

households are replaced at the bottom of the distribution by households from countries

20Country rankings for disposable income are also broadly in line with respective GDP rankings.
21However, recall from the previous paragraph that this result is dependent on the speci�cation of the

reference household. �Extreme� reference preferences in terms of very large (small) MRS will lead to
rank reversals. See Section 5.4.
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Table 3: Average percentiles of households in the global welfare ranking - by country and
metrics

Ref. preferences Full heterogeneity in preferences �pp
Country Income Any metric Rent RW p25 RW p50 RW p75 Wage Rent-Wage

(1) (2) (3) (4) (5) (6) (7) (8)

AT 43.6 47.3 41.3 49.1 54.4 58.1 61.0 19.7
BE 49.2 48.6 49.9 47.9 45.4 43.3 42.1 - 7.9
DK 47.2 42.6 48.0 39.9 35.2 32.2 31.3 - 16.7
FI 29.7 24.0 34.3 18.6 15.5 13.7 13.9 - 20.4
FR 34.4 34.5 34.1 35.5 36.1 37.1 37.3 3.2
GE 36.3 38.9 35.9 40.4 43.8 46.7 50.4 14.5
IE 53.1 56.1 46.5 53.8 60.6 66.5 73.9 27.4
NL 47.6 51.3 47.4 53.0 57.1 60.4 64.6 17.2
PT 19.1 17.9 21.8 15.4 13.9 12.8 12.3 - 9.5
UK 45.0 45.7 44.2 46.2 47.1 47.7 48.4 4.2
SW 38.1 33.5 41.9 29.1 25.8 24.0 23.8 - 18.2
US 63.3 62.3 63.4 61.7 60.1 58.5 56.7 - 6.7

Note: For each metric, we compute the percentile of each household in the global ranking and

average them across all households from the respective country. Reference wages for the �rent

+ reference wage� metrics (RW) are p25-, p50- and p75-wages of the global distribution in

2001 PPP-USD. Source: Own calculations based on EUROMOD and TAXSIM.

like Ireland, where a higher preference for leisure is observed (percentile 47 on average for

the �rent� metric after 53 for income). The picture gradually changes when moving to the

�rent + reference wage� criteria and �nally, to the �wage� metric which shows the highest

sensitivity to work distaste. In the latter case, US households rank at the 57th percentile

on average versus Irish households at the 74th. Changes in the same direction as for the

US are even more pronounced among Nordic countries while changes in the opposite di-

rection are particularly strong for Austria, Germany and the Netherlands. The di¤erence

between average ranks under the �rent� and the �wage� metric is presented in the last

column, with remarkable changes of at least 15 percentage points for 7 out of 12 coun-

tries. The magnitude of rank reversals is all the more striking as our selection of countries

is quite homogeneous, focusing on the relatively wealthy EU countries (Continental and

Nordic Europe plus the two Anglo-Saxon countries) and the US.22 Yet, this result clearly

shows that heterogeneous consumption-leisure preferences are the driving factor for in-

dividual rerankings across countries. In addition, note that international rankings are

a¤acted by population size, which probably limits the extent of rank reversals for large

22The case of Portugal is an exception. It is di¤erent from other Southern countries in the sense that
female participation is very high. However, wage rates are extremely low (among the lowest in Europe).
As a result, we see that (average) vertical rank reversals hardly occur when initial income di¤erences
are dramatic. Ranking di¤erences between the metrics for Portuguese households themselves exist as
expected, but there are simply too few households changing their relative international position to push
Portuguese households out of the bottom of the global distribution.
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countries like the US. The same is true for natural di¤erences in household non-labor

income (husband�s earnings) and female wages (i.e., all non-preference related factors,

given individual choices).

Interpretation. As explained in Section 3, the society should redistribute towards the

apparent work-averse under normative views that hold the latter only minimally respon-

sible for work distaste. This is for instance the case for single mother households who

usually show lower participation rates due to high costs of work and thus bene�t, in many

EU countries as well as in the US, from substantial transfers.23 If we now attempt an

analogy to our results in terms of country comparisons, we may cluster households ac-

cording to certain groups of countries. For instance, apparently �work-loving countries�

(as Denmark and the US) are better o¤ than apparently �work-averse countries� (e.g.,

Austria and Ireland) under the �rent� criterion. Then, under normative views that assign

low responsibility for work aversion, international redistribution would be justi�ed from

the former group of countries to the latter. Inversely, under the �wage� metric, the lat-

ter are better ranked and should redistribute toward the hard-working nations (assuming

maximal responsibility for work distaste). These statements are far from provocative but

simply illustrate � by means of the normative rationales underlying the di¤erent metrics �

the consequences in terms of welfare comparisons across relatively similar countries when

accounting for a very basic source of heterogeneity in the economic literature, i.e., the

heterogeneity in terms of personal consumption-leisure trade-o¤.

5.3 Assessing the di¤erences in welfare rankings

Finally, we check what among the direct components of the labor supply model can

explain the di¤erences in the welfare rankings � namely, estimated preference parameters

or country di¤erences in socio-demographic composition (taste shifters in �li). Recall from

Section 4 that, by construction of the model, both factors determine overall heterogeneity

in consumption-leisure preferences � while Figure 3 showed, that a di¤erent treatment

of this heterogeneity is the only source of ranking di¤erences between the metrics (given

individual choices). In turn, we isolate each of these factors, recalculate metrics and check

each time how international rankings are a¤ected. Results reported in Table 4 �rst show

the coe¢cient of variation for MRS. Variation in MRS is taken as an indicator for the

extent to which a certain factor contributes to overall taste di¤erences. Columns 2 to 6

present how empirical rank correlations between income and the di¤erent metrics change

for the di¤erent scenarios.

23Fixed costs of work are usually not identi�ed in labor supply estimations, and simply not modeled
in our case. Hence, these groups would just show steeper indi¤erence curves. See also Section 6.
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Table 4: Variation in MRS and correlation between metrics by di¤erent sources of pref-
erence heterogeneity

Source of preference heterogeneity: Coe¤. var. Rank correlation of income with
Pref. parameters Socio-demographics in MRS Rent RW p25 RW p50 RW p75 Wage

(1) (2) (3) (4) (5) (6)

Identical Identical 0.00 0.98 0.98 0.98 0.98 0.98

Identical Age only 0.04 0.98 0.98 0.98 0.98 0.98
Identical Education only 0.21 0.97 0.96 0.95 0.93 0.91
Identical Children only 0.31 0.98 0.96 0.93 0.91 0.89
Identical All 0.35 0.98 0.95 0.91 0.86 0.82

Country-speci�c Identical 0.39 0.96 0.95 0.91 0.86 0.82
Country-speci�c Age only 0.37 0.96 0.95 0.92 0.88 0.83
Country-speci�c Education only 0.39 0.96 0.94 0.90 0.84 0.78
Country-speci�c Children only 0.58 0.98 0.95 0.88 0.79 0.69

Country-speci�c All 0.61 0.99 0.94 0.85 0.75 0.64

Note: MRS are calculated for a �xed bundle
�
�c; �h
�
and averaged where �c and �h are global

means and �c in 2001 PPP-USD. The median household in terms of this MRS serves as the
reference household. Source: Own calculations based on EUROMOD and TAXSIM.

In the baseline scenario (�rst row), we assume reference preferences, i.e. preference

parameters and characteristics are taken from the median MRS household as de�ned

above. The coe¢cient of variation for MRS equals zero by construction and the cor-

relation between income and any metric, 0:98, corresponds to the aforementioned result

in the top-left panel of Figure 4. More interesting, row 2-5 introduce heterogeneity in

socio-demographic characteristics. That is, all preference parameters are held constant

but some characteristics are allowed to change across countries. In row 2, age di¤erence

across countries is the only source of variation. Obviously, it cannot explain much of the

variation in MRS and leaves the empirical correlations across metrics barely unchanged.

Education levels and especially the presence of children seem to explain more of the vari-

ation in MRS (rows 3 and 4); as a result, rank correlations between income and the

metrics become weaker when moving towards the �wage� metric. These e¤ects cumulate

when heterogeneity in all three characteristics is allowed (row 5).

In rows 6-9, country-speci�c di¤erences in preferences are considered. First, all socio-

demographic characteristics are kept constant and only di¤erences in estimated preference

parameters determine heterogeneity in tastes. That is, � and � parameters are the only

source of variation across countries while characteristics zi are set according to the ref-

erence household. The magnitude of the e¤ect is very similar to that of accounting for

all socio-demographic characteristics in the case before. Thus, country-speci�c work pref-
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erences already explain a good deal of the observed variation in MRS and between the

metrics. Second, country di¤erences in socio-demographics are combined with variation

in di¤erent characteristics in rows 7-9. The presence of young children and the level of

education (to a lesser extent) have a substantial impact on the variation across countries.

When allowing for full heterogeneity in characteristics and estimated preference para-

meters (last row), results are close to that with heterogeneity in family size (children)

only.24

The intuition from the previous results is that the ranking of individuals across coun-

tries in Table 3 is primarily a¤ected by country-speci�c preferences (rather than by de-

mographic composition). We check this point by constructing welfare rankings, again

in terms of average percentiles, for two counterfactual situations re�ecting the di¤erent

types of heterogeneity. In the Appendix, Table A.2(a) only maintains the heterogene-

ity in preference parameters while in Table A.2(b), only di¤erences in socio-demographic

characteristics are allowed. The di¤erences between metrics and across countries in Table

A.2(a) are by and large similar to the orderings in Table 3. In contrast, Table A.2(b) only

reveals a very small in�uence of demographics on average ranking positions.25

5.4 Robustness checks

We perform necessary robustness checks with respect to the labor supply speci�cation, the

calculation of the empirical welfare metrics and the decomposition analysis. We provide

here the main �ndings (while detailed results are available from the authors upon request).

Labor supply model. For the illustrative purpose of this paper, an interpretationally

simple speci�cation for the labor supply model has been used. A Box-Cox speci�cation for

the deterministic part of the utility function � as often used in the normative literature

� seemed particularly suitable since monotonicity and concavity conditions are usually

ful�lled and can easily be checked ex-post. Using a more �exible functional form (e.g.

quadratic) is more frequent in the empirical literature on labor supply and taxation.

However, notice that the gains from �exibility are partly lost in the present context given

that tangency conditions must be imposed. This is easily done by adding monotonicity and

concavity requirements as constraints directly into the likelihood maximization. Given

the imposition of these constraints, a quadratic speci�cation essentially leads to the same

main conclusion as in our core �ndings.

24A standard variance decomposition (ANOVA) for MRS and di¤erences in individual ranks across
metrics support the above �ndings. That is, country-speci�c preferences as well as the correlation between
country-speci�c preferences and family size are most important and signi�cant factors of variation.

25There are few exceptions. For France, the trend in Table 3 is more similar to Table A 2(b), suggesting
that the demographic composition drives the result for this country. Also Belgium shows a reverse
in�uence of demographics, which, however, does not outweigh the impact of estimated preferences.
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Calculation of welfare metrics. We calculate welfare metrics by using indi¤erence

curves based on estimated preference parameters and corresponding to a certain level of

utility. This level of welfare is taken as the expected value over a large number of draws for

the EV-I errors (while calculating the optimal choice at each draw). However, alternative

ways of computation can be suggested. First, metrics for each optimal utility level at

each draw can be calculated and averaged over all draws. Second, we can compute the

metric for the utility level at the expected labor supply choice (according to predicted

probabilities). While these alternative procedures necessarily change cardinal measures,

we �nd that they do not a¤ect substantially the resulting orderings compared to the

results presented above.

Speci�cation of the reference household. For the decomposition analysis in Section

5.3, the reference household in the baseline scenario was speci�ed according to the median

MRS. However, variation in MRS and, hence, correlation between the metrics when

partly introducing preference heterogeneity, might be sensitive to that speci�cation. Thus,

as a robustness check, further speci�cations for the reference household have been set with

respect to p10 and p90 values in the global distribution ofMRS. The same has been done

for disposable income. Average MRS and the coe¢cient of variation for MRS of course

change quantitatively with the speci�cation. Yet, our core results do not change, i.e.

relative di¤erences in rank correlations between metrics and orderings across countries

are stable.

6 Concluding discussion

The aim of this paper was to contribute to the �beyond GDP� debate in terms of how

to compare well-being in several dimensions across countries. We have departed from

standard income rankings by the inclusion of leisure, hence, respecting one of the most

primary speci�cations of welfare in the normative literature. Our main focus was to il-

lustrate for the consumption-leisure space the use of welfare metrics that take preference

heterogeneity into account. Our results suggest that taste di¤erences � and their nor-

mative treatment � might matter substantially when evaluating individual welfare in an

international context. We �nd that di¤erences in welfare rankings greatly re�ect estimated

consumption-leisure preferences. Precisley, and pointed to the normative interpretation,

if households from apparently �work-loving countries� are on average better o¤ under cri-

teria that advise minimal responsibility for work aversion (as the US or Denmark), they

should redistribute towards more �work-averse nations� which are worse o¤ (e.g. Austria

or Ireland). Inversely, if the latter group is better o¤ under ethical views that hold in-

dividuals maximally responsible for high work distaste, the redistribution scheme would
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be reversed. The reranking between nations when moving from the former to the latter

types of welfare criteria is substantial, with changes in average percentiles of at least 15

percentage points for 7 out of 12 countries. This is most striking as we considered a rela-

tively homogenous set of countries and since the welfare measures only add one dimension

to income (�leisure�). A decomposition analysis showed that cross-country di¤erences in

estimated preferences are indeed driving this result.

For the sake of illustration and implementation of the welfare metrics, we intended to

keep the empirical framework of this paper simple. Our robustness checks show, among

other things, that the main conclusions are unchanged with alternative and notably,

with apparently more �exible preference forms. However, a lot remains to be done to

bring empirical estimations closer to the possibility of sound normative evaluations. In

particular, the �t of labor supply models is often improved by the introduction of a term

accounting for �xed costs of work. Thus it is possible to rationalize the non-participation

of some people in terms of �xed costs rather than through steep indi¤erence curves �

and introducing �xed costs would certainly reduce some of the apparent di¤erences in

MRS across household types and countries. However, �xed costs of work are usually not

identi�ed from preferences, as shown by Van Soest et al. (2002). Yet, in labor supply

models, they usually consist of a parameter to be estimated, just like preferences, and

may in fact contain some elements of work disutility (or even work utility, i.e., negative

�xed costs, if inactivity is a source of despair, as shown by Clark and Oswald, 1994).

Clearly, the construction and especially interpretation of welfare metrics as used in the

present paper is dramatically more complicated under these conditions, i.e., in presence of

non-regular and possibly discontinuous indi¤erence curves. We leave these considerations

for further research.

We have chosen to model married women�s labor supply since variability in work

hours of this group is more likely to re�ect true choices in the consumption-leisure space

(and responses to �nancial incentives) compared to other groups (married men or single

individuals who are more often involuntarily unemployed) as shown by Bargain et al.

(2009). Of course, a more complete welfare analysis across countries should �rst include

other subgroups as well and second, consider further dimensions of individual well-being

besides income and leisure.
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A Appendix:

Table A 1: Marginal rates of substitution (between consumption and leisure) by subgroups

MRS Standard MRS MRS MRS�
�c; �h
�

error (cp10; hp10) (cp50; hp50) (cp90; hp90)
(1) (2) (3) (4) (5)

Full sample 9.1 (5.5) 5.3 8.3 14.8
Socio-demographics
Children younger 3 14.2 (6.9) 8.3 13.1 23.0
Children between 3 and 6 14.0 (7.3) 8.2 12.9 22.7
Children between 7 and 12 11.2 (6.0) 6.5 10.3 18.1
No young children 6.5 (3.1) 3.7 6.0 10.6
Low education 13.1 (6.1) 7.3 11.9 21.7
Medium education 9.4 (5.3) 5.4 8.6 15.5
High education 7.6 (4.8) 4.5 7.0 12.1
Wife younger 25 7.6 (4.9) 4.5 7.1 12.3
Wife between 25 and 55 9.2 (5.6) 5.3 8.5 15.1
Wife older than 55 8.0 (4.5) 4.6 7.3 12.9
Husband younger 25 7.0 (4.0) 4.2 6.5 11.2
Husband between 25 and 55 9.3 (5.6) 5.4 8.5 15.1
Husband older than 55 8.0 (3.9) 4.7 7.4 13.0

Notes: See Table 2. Source: Own calculations based on EUROMOD and TAXSIM.

Figure A 1: Cumulative distribution functions (CDF) by metrics for 2 selected countries
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Table A 2: Average percentiles for di¤erent sources of preference heterogeneity

(a) Source of preference heterogeneity: di¤erences in estimated preference parameters

Country Income Rent RW p25 RW p50 RW p75 Wage
(1) (2) (3) (4) (5) (6)

AT 43.6 42.2 50.9 54.5 56.8 57.8
BE 49.2 50.8 47.1 44.1 41.6 40.6
DK 47.2 50.1 38.3 33.5 30.1 29.7
FI 29.7 35.2 18.2 15.1 13.1 13.6
FR 34.4 36.5 33.8 32.9 32.5 32.5
GE 36.3 31.8 41.6 47.3 51.9 54.7
IE 53.1 44.2 54.4 62.9 69.7 77.3
NL 47.6 45.1 53.3 58.3 62.6 66.8
PT 19.1 21.2 15.9 14.5 13.5 13.3
SW 38.1 42.0 29.5 26.7 25.1 25.2
UK 45.0 43.4 47.0 47.8 48.5 48.5
US 63.3 64.3 61.5 59.6 57.9 56.5

(b) Source of preference heterogeneity: di¤erences in socio-demographic composition

Country Income Rent RW p25 RW p50 RW p75 Wage
(1) (2) (3) (4) (5) (6)

AT 43.6 47.7 47.4 47.2 47.1 47.3
BE 49.2 45.9 48.7 49.8 50.7 51.4
DK 47.2 41.1 41.1 41.0 41.1 41.5
FI 29.7 24.1 22.6 22.5 22.6 22.6
FR 34.4 33.7 35.1 35.9 36.6 37.0
GE 36.3 39.7 39.3 39.3 39.5 40.1
IE 53.1 55.5 56.5 57.1 57.5 58.2
NL 47.6 51.0 52.5 53.1 53.6 54.4
PT 19.1 17.2 18.2 18.8 19.5 18.8
SW 38.1 33.5 32.0 31.5 31.3 31.3
UK 45.0 45.8 45.9 45.8 45.8 45.8
US 63.3 62.4 61.9 61.6 61.2 60.9

Notes: See Table 3. Source: Own calculations based on EUROMOD and TAXSIM.
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