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1. Introduction

The extent to which different sources of income influence overall income
inequality across households has interested economists for several decades.1 One
of the problems of this type of research is the fact that because income concepts
vary across national surveys, most existing studies deal with a single country. In
this paper, we exploit the data collected by the Luxemburg Income Study in order
to decompose income inequality into its factor components for six countries over
a 35-year period.

Note: This research was partly supported by the Institut d’Economie Publique in Marseille (IDEP)
and the Marie Curie Fellowship program at the Universidad Carlos III. We are greatly indebted to
Richard Breen for the discussions that gave rise to this paper. The paper has benefited from the
comments of participants at the “7th Journées Louis-André Gérard-Varet,” “Growing Inequalities’
Impacts” (Milan, February 2011), and “Equality in Crisis” (Rome, May 2012), as well as those by Tony
Atkinson, Daniele Checchi, Juan Dolado, Marc Gurgand, Stephen Jenkins, two referees, and the
editor, Conchita D’Ambrosio.

*Correspondence to: Cecilia García-Peñalosa, Aix Marseille School of Economics, Centre de la
Vieille Charite, 2 rue de la Charite, 13236 Marseille, France (cecilia.garcia-penalosa@univ-amu.fr).

1See, amongst others, Fei et al. (1978), Fields (1979), Pyatt et al. (1980), Lerman and Yitzhaki
(1985), Shorrocks (1983), Podder (1993), Jenkins (1995), and Jäntti and Jenkins (2010).
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A number of industrial countries have experienced an increase in household
income inequality in the last decades of the twentieth century. At the same time,
they have also witnessed an increase in earnings dispersion.2 By decomposing
inequality by factor sources we can assess whether increased earnings dispersion
has been the only culprit for observed income inequality trends, or whether other
factors have also contributed to the changing distribution of income. Gottschalk
and Smeeding (1997) find that in a number of countries increased earnings disper-
sion was not accompanied by increased household income inequality, and there
are indications in the literature that other factors have been important. Notably,
Jenkins (1995) finds that changes in both the distribution of capital income and
self-employment income contributed to the increase in income inequality in the
U.K. in the first half of the 1980s. The availability of new data allows us to examine
whether these trends have persisted or if they were only a temporary feature.
Moreover, by comparing six economies we address the question of whether such
patterns have been restricted to the U.K. or part of a more general phenomenon
present also in other countries.

The second aspect on which we focus is the age composition of the population
and the differences in inequality across age groups. There are two reasons why a
decomposition by age can help us understand the forces that drive inequality
changes. First, we want to understand the role of capital income inequality. High
inequality in this factor can be due to two effects. One possibility is that it is the
result of an unequal distribution of wealth for all age groups. Alternatively, it may
be caused by life-cycle savings, in which case the data should show that capital
income inequality is mainly due to differences across age groups and not within age
groups. Moreover, if life-cycle considerations were the main cause of wealth
inequality we should also observe important differences across countries. In coun-
tries with generous public pension systems, old individuals would tend to live off
state pensions rather than their own savings, and hence we would expect to observe
less inequality in the distribution of capital incomes. Second, a number of papers
examining the recent increase in earnings dispersion have shown that, at least
in the U.S. and the U.K., greater wage dispersion has been partly the result of
increased returns to experience.3 Our analysis can then help understand to what
extent the increase in overall earnings inequality across households is due to the
fact that older individuals now receive higher wages. Existing work—such as
Cowell and Jenkins (1995), Jenkins (1995), and Jäntti (1997)—has found that
inequality across age groups has little explanatory power, but this could be due to
the short time periods considered. Here we examine whether this result still holds
over the substantially longer period that we analyze.

The paper closest to our analysis is Jäntti (1997), who uses data from the
Luxembourg Income Study for five countries—Canada, the Netherlands, Sweden,
United Kingdom, and United States—and has two observations, one for the early
and one for the late 1980s. He concludes that the increase in household income
inequality that took place in Sweden, the U.K., and the U.S. during the period was

2See, for example, Atkinson (1997, 2007, 2008b), Gottschalk and Smeeding (1997), and Lemieux
(2008).

3See, for example, Gottschalk and Smeeding (1997), Machin (1996), and Machin and Van Reenen
(1998).
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mainly due to an increase in labor earnings inequality. We extend the work of
Jäntti in two dimensions. First, we consider a longer time period. The increase in
available data is significant: our sample includes six countries, and we have at best
eight observations per country, going from 1969/70 to 2004/05. This implies a
substantially longer period of study, and allows us to assess to what extent the
increases in inequality observed in the 1980s have continued or been reversed.
Second, although Jäntti performs decompositions both by factors and by house-
hold characteristics such as age, these decompositions are performed separately.
In contrast, we nest the decompositions by factors and by age. This allows us to
examine not only whether the incomes of the young are more or less unequal than
those of the old, but also which factors have generated the observed differences
across age groups. Brandolini and Smeeding (2009) also perform factor decompo-
sitions for a number of countries, but they focus on one year (2000 or thereabouts),
thus abstracting from the evolution over time. Their results, like ours, highlight
important cross-country differences in the contribution of the various factors to
overall household income inequality.

Methodologically, we follow a large literature that has performed decompo-
sitions of an inequality index into a within-group and between-group component;
see, for instance, Mookherjee and Shorrocks (1982), Karoly (1992), Parker (1999),
and Brandolini and D’Alessio (2003). However, there are only a few studies that
perform both decompositions across groups and factors. As well as Jenkins (1995)
and Jäntti (1997), this approach has been taken by Flückiger and Silber (1995),
Achdut (1996), and Drescher (1999), who focus, respectively, on Switzerland,
Israel, and Denmark, all of them countries that are not included in our sample.
These papers consider either the factor decomposition or the decomposition by
age (or other characteristics). In contrast, we decompose inequality using a nested
approach that allows us to differentiate the contribution of various factors to
inequality within each age group.4 Some recent work, such as Jenkins and van
Kerm (2005), proposes as an alternative density function decompositions that
allow a richer analysis of distributional changes at all points of the distribution.
This method has the advantage of being independent of the choice of inequality
index, but does not provide summary measures of the decomposition, making
cross-country comparisons cumbersome.

Our results indicate that the stability of the share of earnings in household
income in the U.S. is remarkable when compared to the experience of other
countries. The share of earnings fell sharply in the other Anglo-Saxon economies,
dropping by 5 percentage points in the U.K. and by 6 in Canada over the period
1974/75 to 2004, and fell by between 6 and 12 points in the continental economies.
As a result, although all countries in our sample experienced an increase in earn-
ings inequality, the contribution of this source of income to overall inequality
sometimes remained unchanged due to a reduction in the earnings share. The share
of different factors also fluctuates over time. Consider, for example, the U.K. over
the period 1979–2004: the share of earnings fell steadily, that of self-employment
income grew from 6 to 10 percent, while that of capital income first increased and

4See Mussard (2004) and Giammatteo (2007) for analyses of nested decompositions.
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then decreased. Our decompositions indicate that these movements in factor
shares have been a key determinant of the evolution of inequality amongst British
households.

The contribution of different factors to overall inequality varies sharply
across countries. That of earnings accounted, in 2004, for as much as 120 percent
in the U.S. and as little as 95 percent in Germany and Norway, where both capital
and self-employment income make large contributions.5 In the U.K. and Canada
the contribution of self-employment income to overall inequality has been on the
rise, while greater inequality in income from property is crucial in explaining the
experience of the Scandinavian economies. These results indicate the difficulty in
generalizing the causes of distributional changes even within a relatively homoge-
neous group of countries.

The paper is organized as follows. Section 2 presents an overview of the data
and discusses some of the explanations for observed changes in inequality. In
Section 3 we present the decomposition rule of our inequality measure, the half
squared coefficient of variation, into factor components and population groups.
Sections 4 and 5 present the results of the decomposition of the inequality index,
examining first decompositions by factor and subsequently the nested decompo-
sitions by age-groups and factor. We then turn to the decomposition of earnings in
Section 6, and conclude in Section 7.

2. Trends in Income Inequality

2.1. The Data

The source of our data is the Luxembourg Income Study (LIS). The LIS is a
project started in 1983 by researchers in several European and American countries
in order to collect income, demographic, labor market, and expenditure informa-
tion at the micro-economic level in a way that is consistent across countries.
Surveys are conducted every few years, and the number of member countries has
expanded over time, with the project now covering 32 countries. As is well known,
the data on income inequality are problematic and international comparisons
difficult (see Atkinson and Brandolini, 2001). Although some differences in meth-
odology remain, LIS provides the best existing data on inequality in terms of
cross-country consistency.6

Our choice of countries has been largely driven by data availability and
comparability. Our initial intention was to look at three groups: three Anglo-
Saxon countries (U.S., U.K., and Canada), the large continental European econo-
mies (France, Germany, and Italy), and the Scandinavian economies (Sweden and
Norway). Differences in the degree of inequality across these groups are well
documented (see, for example, Brandolini and Smeeding, 2008) and the aim of our

5Because we are decomposing disposable income, the tax–transfer component makes a negative
contribution to overall inequality and hence the contributions of the three market incomes adds up to
over 100 percent; see below.

6One problem of the LIS data is that since they are collected every few years, a particular year
could be an outlier. We compared the patterns that we obtain with LIS to annual time series reported
by Brandolini and Smeeding (2008) for all countries in our sample except Norway and found no reason
for concern.
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decomposition is to look at these differences from an alternative perspective.
Unfortunately, the only measure of earnings available for France and Italy is net
earnings, implying, on the one hand, that the results on the contribution of this
factor would capture both changes in the underlying distribution of earnings and
in taxes, and, on the other, that the results would not be directly comparable with
those on gross earnings obtained for other countries. We hence decided to remove
France and Italy from our sample and focus on the remaining six countries.

Details on the data are provided in the Appendix. The number of observa-
tions varies across countries, depending on the number and frequency of surveys,
with countries having between 5 and 9 observations spread over the period. The
data range between 1969 and 2005, starting in 1969/71 for the U.K. and Canada,
in the mid-70s for the U.S. and the Scandinavian economies, and in 1984 for
Germany.

Our income concept is household disposable income. We consider four
sources of income: earnings, capital income, self-employment income, and a
residual category that we term “taxes and transfers.” The fourth term consists
mainly of direct taxes, public pensions, and government transfers such as unem-
ployment benefit or child benefit, but includes also private transfers such as
alimony payments. We would have liked to separate public pensions from the
remaining sources of income, but for many countries they are not reported sepa-
rately. Hence, in order to make our results comparable across countries, we
grouped pensions with other income even when the information was available.

Cross-country comparisons of inequality use equivalence scales in order to
obtain a better proxy for the welfare of the household than that provided by
unadjusted household income. Because our main interest is the effect of changes in
aggregate factor shares, rather than obtaining welfare comparisons on which there
is a large literature, we have decided not to use equivalence scales. If we were to
adjust income by the size of the household, the resulting factor shares would have
no clear interpretation since they would not correspond to the factor shares
obtained by aggregating each income category. Without the adjustment, the result-
ing factor shares have a straightforward interpretation: they are simply the share
of each factor in average household income. It is important to note that, conse-
quently, our decompositions are not directly comparable with those that use
equivalence scales, such as Jenkins (1995).

2.2. Inequality Trends

Figure 1 presents the evolution of inequality of disposable income, measured
by the half squared coefficient of variation (SCV; defined as the variance of income
divided by twice the square of the mean of income, see below), in the six countries
we consider. The data show the well-documented pattern that inequality is highest
in the Anglo-Saxon economies and lowest in Scandinavian countries, with the
large European economies being somewhere in between. Note, nevertheless that
there have been large fluctuations. In the 1970s the SCV in the U.K. was roughly
the same as those observed in the Scandinavian economies. When we compare
Germany with the two Scandinavian economies, the data indicate that although
the latter exhibited lower inequality in the 1980s, by the end of the period this was
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no longer the case. We observe the trends that have been widely discussed by the
literature, such as the increase in household income inequality in the U.S. and
the U.K. In contrast, Canada exhibits a U-shaped pattern, with little change in
the 1980s and 1990s. An increase in income inequality is also apparent for the
Scandinavian countries, while the German data indicate a rather flat time trend.

The ranking of countries in terms of the Gini coefficient and observed time
trends reproduce those obtained with the SCV (see Appendix). The two measures
indicate, nevertheless, differences in the timing, notably for the U.S. where the
Gini coefficient peaked in the mid-1990s while the SCV kept increasing until 2000.
Because the Gini coefficient places less weight at the extremes of the distribution,
this difference is likely due to changes at the top or bottom of the distribution.

2.3. What May Drive Changes in Inequality?

There are three main reasons why the distribution of household income may
change: changes in market incomes, such as earnings or income from property; a
different demographic structure; and changes in tax and transfer policies. In what
follows, we have chosen to concentrate on the first two effects. The first question
we want to address is to what extent different sources of market income have
driven inequality changes. Market income may come from three sources: earnings,
self-employment income, and capital income. The increase in earnings inequality

Figure 1. Income Inequality: The Squared Coefficient of Variation
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has been well documented, although there has been little work examining to what
extent changes in the distribution of individual earnings drive changes in the
distribution of household income. A notable exception is Gottschalk and Danziger
(2005), who examine the evolution of hourly wage rates and household income
inequality in the U.S.7 One of our objectives is to quantify the extent to which
earnings inequality has been the culprit for the observed increase in household
income inequality.

Although earnings are the largest source of household income in all countries,
changes in income from self-employment and property can also play a major role.
Jenkins (1995) identified a substantial contribution of self-employment income to
the increase in inequality in the U.K. in the first half of the 1980s. Since we can use
data for a longer period, we will be able to assess whether the increased contribu-
tion of self-employment has continued, and whether this phenomenon also took
place in other countries. The early 1980s also witnessed a sharp rise in the contri-
bution of property income to overall inequality. There are three elements that may
have contributed to this: changes in the labor and capital shares in overall income;
changes in the rate of return; and changes in taxation that may have favored
property income. One possibility is that the changes in property income inequality
in the 1980s were the result of the high interest rates that prevailed at the time,
rather than of an increase in the concentration of wealth. If this were the case, we
would expect that the subsequent reduction in interest rates caused a reduction
both in the share of property income in total household income and in its disper-
sion. Moreover, if it were high interest rates that drove the increase in capital
income inequality in the U.K., we should observe a similar increase in the other
countries in our sample.

The second aspect on which we focus is the age composition of the population
and the differences in inequality across age groups. There are two main reasons
why a decomposition by age can help us understand the forces that drive inequality
changes. First, we want to understand the role of capital income inequality. High
inequality in this factor can be due to two reasons. One possibility is that it is the
result of an unequal distribution of wealth for any age group. Alternatively, it may
be caused by life-cycle savings, in which case the data should show that capital
income inequality is mainly due to differences across and not within age groups.
Moreover, if life-cycle considerations were the main cause of wealth inequality we
should also observe important differences across countries. In countries with
generous public pension systems, old individuals would tend to live off state
pensions rather than their own savings, and hence we should observe less inequal-
ity in the distribution of capital incomes across age groups. Second, the literature
on the increase in earnings dispersion has shown that, at least in the U.S. and the
U.K., greater wage dispersion has been partly the result of increased returns to
experience. This would imply that we should observe an increase in earnings
inequality across age groups. A further question concerns self-employment. There
is evidence that self-employment is more frequent amongst mature workers, and

7See also Gottschalk (1997) and Checchi and García-Peñalosa (2008, 2010) on the relationship
between wage inequality and household income inequality.

Review of Income and Wealth, Series 59, Number 4, December 2013

© 2013 International Association for Research in Income and Wealth

695



this too should be reflected in a greater contribution of self-employment income to
inequality for those age groups.

Both Jenkins (1995) and Jäntti (1997) find little role for demographic changes
in their inequality decompositions. However, their data spans a substantially
shorter period of time, with the former having data for a 15-year period and the
latter for just under a decade. In our case the data cover a longer period, particu-
larly for the U.K. and Canada, where we have information from 1969 to 2004. One
could hence expect that changes in the demographic composition are more pro-
nounced and play a greater role in explaining inequality.

Lastly, since earnings are the largest component of household incomes, we
also decompose this source according to two criteria. First, we consider what
share of earnings inequality is due to a fraction of the population having no
earnings and what is due to differences amongst households with positive
earnings. This would capture the effect that both unemployment and an aging
population (i.e.. an increase in the number of retired households) have. Such
decomposition is particularly important when looking at various countries since
they may be at different stages of the business cycle. Second, we look at inequal-
ity in earnings for households with positive earnings and assess how much of it is
due to greater inequality amongst household heads, to inequality amongst
spouses, or to the correlation between the two. This decomposition is intended to
capture the role of a higher participation of women in the labor market as well as
that of their improved access to high-paying jobs, both of which exhibited a
major upward trend over the period in most countries. It also captures the effect
of assortative matting, which Burtless (1999) finds had an important impact
on the increase in household income inequality in the U.S. during the 1980s and
early 90s.8

In order to address these questions, we decompose household disposable
income into four categories: earnings, self-employment, capital income, and tax
and transfers. The first three together sum up to market income, and our discus-
sion of changes in inequality will be mainly concerned with those. Although tax
and transfer changes are a crucial aspect when examining the evolution over time
of disposable income, we will only consider the overall impact of this rather broad
component. Discussing in detail changes in taxation and progressivity in the six
countries under consideration over three decades is a major task which is beyond
the scope of this paper. Note also that fiscal policy will have an indirect impact on
disposable incomes, as fiscal changes induce reactions in factor prices and shares
and through these affect market incomes.

3. Inequality Index Decompositions

3.1. Inequality Index Decompositions

A large theoretical literature has examined possible ways of decomposing
inequality indices by factor components, and illustrated the methodologies

8Breen and Salazar (2010, 2011) examine whether educational assortative matting was behind this
effect, using data for both the U.S. and the U.K. Their results indicate that the correlation in education
across household members was not a factor driving earnings inequality in either economy.
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proposed with some empirical evidence.9 As is well known, different inequality
indices have different merits and drawbacks. We have chosen to employ as our
measure of inequality the SCV, as is common in the empirical literature on
inequality decompositions. The SCV has two key features, as compared to other
inequality indices. The first one is that decompositions can be nested, allowing us
to examine the changes in factor contributions by population subgroups. The
second is that it is more sensitive to extreme values than the Gini coefficient.
Although this is an argument that is often used to prefer the use of the latter index,
it is useful when we perform decompositions by factor incomes. In those decom-
positions we find that there are many observations with zero values, notably in the
case of self-employment and property income, and we want to use an index that is
sensitive to such extreme values.

The sensitivity of the index to top incomes is, however, a concern. In order to
reduce this problem we have top-coded the data at 10 times median income (see
Appendix for the details). Although top-coding attenuates the problem, it does not
solve it completely. For example, Burkhauser et al. (2009, 2011) examine in detail
U.S. data to understand to what extent inequality indices are sensitive to censoring
and top-coding of the raw data and whether different indices imply the same trends
over time. Their results highlight the importance of the choice of inequality
measure. Burkhauser et al. (2011) find that the Gini coefficient and the SCV yield
similar inequality trends, although the SCV yields larger changes from one survey
to the next.

The choice of inequality index is hence not trivial for the results. The Gini
decompositions proposed by Lerman and Yitzhaki (1985) and used, for example,
by Garner (1993) and Podder (1993), could give somewhat different results. More-
over, we could have chosen alternative approaches that do not rely on a single
index. Some recent work, such as Jenkins and van Kerm (2005), proposes density
function decompositions that allow a richer analysis of distributional changes at
all points of the distribution. This method has the advantage of being independent
of the choice of inequality index. However, because it does not provide summary
measures of the decomposition, it would have made our cross-country compari-
sons cumbersome. We have hence opted for a more compact approach to analyz-
ing the data, which has the cost of relying on a particular index.

3.2. Decomposition by Factors

The half squared coefficient of variation is defined as

(1) I
n

yi

i

≡ ⎛
⎝⎜

⎞
⎠⎟ −

⎡
⎣
⎢

⎤
⎦
⎥ =∑1

2
1

2

2 2

2μ
σ
μ

,

where the population consists of n individuals indexed by i, with mean income
m and variance s2. The income of individual i is denoted by yi, and incomes are

received from various sources or factors, denoted by f, so that y yif i
f

=∑ . The

9See, for example, Fei et al. (1978), Bourguignon (1979), Pyatt et al. (1980), Shorrocks (1982),
Lerman and Yitzhaki (1985), and Fournier (2001).
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population can be partitioned in J mutually exclusive age groups, index by j =
1, . . . J. We can then define the inequality index for a particular factor and a
particular group as

(2) I f
f

f

=
σ
μ

2

22
,

(3) I j
j

j

=
σ
μ

2

22
.

A number of definitions will be useful for the subsequent decompositions:
cf ≡ mf /m: factor f ’s share;
rf : correlation between factor f and total income;
pj ≡ nj/n: population share of group j;
lj ≡ mj /m: group j’s mean income relative to population mean;
ljf ≡ mjf /mj: groups j’s mean factor-f income relative to population mean.

In order to analyze the impact of various income sources we follow Shorrocks
(1982) and Jenkins (1995). A decomposable inequality index can be expressed as

(4) I S f
f

= ∑

where Sf is the absolute contribution of factor f to overall inequality. Let sf ≡ Sf /I

be the relative factor contribution, such that s f
f

∑ = 1. Shorrocks makes the case

for using a decomposition based on the point estimate of a regression of income of
source f on total income, that is,

(5) s Cov y yf if i= ( ), .σ 2

It is then possible to express the absolute contributions in terms of the squared
coefficient of variation for aggregate and factor incomes,

(6) S s I I If f f f f= = ⋅ρ χ .

3.3. Age-Group Decompositions

There are two ways in which we can assess how the contribution of different
sources of income varies across age groups. First, we can simply compute inequal-
ity indices by age-groups and obtain the contribution of different sources for each
group. We can perform the factor decomposition described above for each age
group, with the factor shares being defined by

(7) S I Ijf jf jf j jf= ⋅ρ χ

and I Sj jf
f

= ∑ . The term Sjf then tells us how much of the overall inequality

within-group j is due to inequality in incomes from factor f.
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Alternatively we can use a group decomposition of the inequality index. It is
possible to express our inequality index I as

(8) I p I p wg bgj j j
j

j j
j

= ( ) + ( ) −⎡⎣ ⎤⎦ = +∑ ∑λ λ2 21
2

1

where the first term captures inequality within age groups, wg, and the second
term represents inequality between-groups, bg. For factor f we can express the
inequality index as

(9) I p I p wg bgf jf jf jf
j

jf jf
j

f f= ( ) + ( ) −⎡⎣ ⎤⎦ = +∑ ∑λ λ2 21
2

1 ,

and using this expression we can write overall inequality as

(10) I S wg bgf
f

f f f f
f

= = +( )∑ ∑ α α ,

with af ≡ Sf /If. The term wgf represents within-group inequality in factor f, while
afwgf captures the contribution of within-group inequality in factor f to overall
inequality. Similarly bgf represents between-group inequality in factor f, and af bgf

is the contribution of between-group inequality in factor f to overall inequality.
This decomposition allows us to first determine the contribution of inequality in
factor f to overall inequality, and then assess how much of it is due to within-group
and how much to between-group inequality.

3.4. Decomposing Earnings Inequality

As we will see below, earnings inequality is the largest factor component in
all countries. Because of their importance in determining inequality, we further
decompose them according to earner categories. Household earnings are the sum
of the earnings of the household head, those of his/her spouse, and those of other
household members. As a result, an increase in earnings inequality could be due to
a more unequal distribution of earnings across household heads, across spouses,
across other members, or to a higher correlation across members. Moreover, a
substantial fraction of households have no earnings (because its members are
unemployed, self-employed or retired, for example), and if this fraction changes
over time the increase in earnings inequality could reflect changes in employment
even if the distribution of earnings amongst the employed remains unchanged.

Let pe be the fraction of the population with positive earnings and Ie
+ be

earnings inequality amongst households with positive earnings. In order to
examine the role of the above aspects we decompose household earnings inequal-
ity, Ie, as follows:

(11) I
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2
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.

The first decomposition divides earnings inequality into a component due to
the absence of earners, given by (1 - pe)/2pe, and one due to inequality amongst
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households with positive earnings, given by I pe e
+ . Moreover, this second term

can be further decomposed by obtaining the absolute contribution to Ie
+ of

the earnings of the household head, the spouse, and other household
members. Defining these contributions as Sh, Ss, and So, respectively, we
have I S S Se h s o

+ = + + . As before, we define the absolute contributions as

S I Ih h h e he= ⋅ρ χ , where Ihe is inequality in household-head earnings, rh is the
correlation between household earnings and those of the household head, and ch

is the share of the household head’s earnings in total household earnings.
Equivalent expressions give the contributions of the two other groups.

We can further define the relative contributions of different types of earners
to overall earnings inequality, sk, as

(12) s s s s
p

I p
S

I p
S

I p
S

I pn h s o
e

e e

h

e e

s

e e

o

e e

+ + + =
−

+ + + =1
2

1
1

where the subscripts indicate non-earners, household head, spouse, and other
members, respectively. Obviously, the nature of these contributions is very
different to that of non-earners depending exclusively on their share in the
population (since there is no inequality within the group of non-earners).

4. Decomposition by Income Sources

4.1. Absolute Factor Contributions

We start by reporting the factor decomposition for the six countries in our
sample, for selected years in Tables 1, 2, and 3.10 The inequality index, the SCV, is
calculated both for total disposable income (first column) and for its four compo-
nents: earnings, self-employment income, capital income, and taxes–transfers. We
then report the absolute contribution of each of these factors to overall inequality,
that is, Sf as given by equation (6), so that the horizontal sum of factor contribu-
tions sums up to overall income inequality for each year. The third panel reports
the share of factor f in total household income, cf, as well as the share of the first
three components in market income. As we will see, factor shares have played an
important role in observed inequality changes. The bottom panel gives the per-
centage changes in inequality and the percentage changes in each source contri-
bution, where the latter are given by the expression sft · 100 · (sft+1/sft - 1)
and the sum of the four components adds up to the total percentage change in
inequality.

Throughout our analysis, we find that disposable income inequality is lower
than earnings inequality, which in turn is much lower than inequality in the other
three factors. High levels of self-employment and capital-income inequality are
both due to a large fraction of the population having no income from those
sources, but also to the large inequality that prevails for those with positive

10We have chosen not to report the decomposition for all available years for all countries and give
results (approximately) for each decade. Other country–year decompositions are available upon
request. Bootstrapped results find small confidence intervals for our estimates.
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incomes. The SCV for taxes–transfers is also large, in some cases surprisingly large
(see, for example, the observations for the U.K. for 1974 and 1979 in Table 1), and
fluctuates sharply over time. The reason for this is that we have grouped together
transfers and taxes, implying that a very large fraction of households have a
negative component, which, for the richest households can be extremely large.
Moreover, the mean varies sharply over time, being positive some years and
negative others, probably reflecting changes in the tax–transfer system. The result
is sharp fluctuations in the SCV of this component. Nevertheless, as we will see
below, the absolute contribution of taxes and transfers to inequality is relatively
stable over time, even in the years in which the SCV of taxes and transfers jumps
abruptly. The other feature of the data that needs to be noted is that because we are
looking at disposable income, the relative contribution of the first three compo-
nents (earnings, self-employment, and capital income) adds up to over one, while
that of the fourth factor is negative, capturing the redistributive effect of taxes and
transfers.

Table 1 reports the data for the U.S. and the U.K. for five dates: 1974, 1979,
1991, 1999/2000, and 2004. The U.S. experienced a reduction in inequality in the
first decade and an increase in latter ones, while the SCV dropped again at the
end of the period (from 0.352 to 0.319 between 2000 and 2004).11 The U.K. had
an initially lower degree of inequality than the U.S., which increased through to
1999, and exhibited little change between 1999 and 2004. The overall increase
over 30 years was of 0.064 points in the U.S. and 0.126 points in the U.K.,
increases of 25 and 63 percent, respectively, that led to similar levels of inequality
in both economies by the end of the period. The patterns for the two countries
are similar in some aspects, different in others. During the 1970s both countries
experienced a decline in the contribution of self-employment and capital income
inequality, while the contribution of earnings inequality fell in the U.S. and rose
in the U.K. As a result, overall inequality fell in the U.S. but remained constant
in the U.K. In the U.S., the SCV of earnings fell slightly between 1974 and 1979
(from 0.473 to 0.466), while in the U.K. it rose by 15 percent (it had already
started rising in 1969 with a cumulative increase of 30 percent over the 10 years
to 1979).

Over the next 25 years, inequality increased in both countries, by 46 percent
in the U.S. and by 60 percent in the U.K., with a peak in 1999/2000. As has been
well documented, both countries witnessed a large increase in wage inequality over
this period. Between 1979 and 2004, the SCV of earnings increased by 67 and 43
percent in the U.K. and in the U.S., respectively, and this change was clearly the
main force driving the increase in income inequality. It is important to note that we
are measuring the dispersion of household earnings, while most existing work on
this issue uses either hourly wages or individual earnings. It is hence possible that
some of the changes we capture are due to variations in the prevalence of house-
holds with no earnings or in the correlation of earnings across household
members. We will consider this question in Section 6.

11Similar trends appear when we look at gross income inequality. In this case we have data for the
U.S. in 1969, and we find that (gross income) inequality fell throughout the decade; see García-Peñalosa
and Orgiazzi (2011).
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There are some notable differences between the U.K. and the U.S. The first
concerns the timing: in the U.S., the largest increase in inequality took place in the
1990s, while in the U.K. it occurred during the 1980s. Second, self-employment
income plays a much more important role in the U.K. The contribution of self-
employment to the increase in inequality between 1979 and 2004 was of 0.065, i.e.
half of the total increase, while more dispersed earnings account for almost two
thirds of the increase (recall that, since the contribution of taxes–transfers is
negative, the contribution of factor incomes adds up to more than 1). The large
contribution of self-employment to rising inequality is due to the sharp rise of the
share of self-employment in total household income. During this period, the share
of earnings fell from 90 to 83 percent while that of self-employment income rose
from 6 to 10 percent. In contrast, in the U.S., the earnings share was stable while
that for self-employment income fell by two points, implying that it tended to
reduce inequality. In fact, increased earnings inequality accounts for virtually the
entire change in the SCV of income, whether we look at the period 1979–2004
or 1991–2004. During the latter period we also observe a small reduction in the
contribution of capital income and an offsetting increase in (the absolute value of)
the contribution of taxes–transfers, both of which partly offset the increase in the
contribution of earnings.

Two remarks are in order concerning capital income. In both countries the
capital share is well below those obtained from national accounts, which attribute
about 60–70 percent of national income to labor and the rest to capital, and we will
obtain the same pattern for the other economies in our study. Part of the answer
lies in that standard estimates from national accounts define the labor share as the
ratio of payments to employees to output and attribute the remainder to capital.
This method of accounting ignores self-employment income, thus overstating
the share of capital. When self-employment income is accounted for properly, the
capital share falls substantially: from 40 to 23 percent in the U.S. and from 43
to 19 percent in the U.K.12 This adjustment still leaves a substantial discrepancy
between our capital shares and those obtained from aggregate data. There are
various likely causes. First, a substantial fraction of the capital income generated
by a firm is retained in order to finance future investments and hence not distri-
buted as interest and dividends to households. Second, capital gains are not
included in the LIS definition of capital income and hence not accounted for.
Lastly, some under-reporting is likely given that capital incomes tend not to be
paid on the same regular basis as wages and salaries, leading to imprecise recall.
These aspects imply that our measures probably understate the share of capital in
household incomes.

The second comment concerns the returns to capital. As argued by van den
Noord and Heady (2001), capital income is defined as the nominal return on
capital rather than the real one, which should be adjusted for inflation. As a result,
periods of high inflation that are accompanied by high nominal interest rates
would yield large shares of capital income even if the real incomes generated by
those assets were no different from those obtained in periods of low inflation and

12See Gollin (2002, table 2); the figures refer to the 1990s. Similar changes are reported for Norway
and Sweden, the data for Canada and Germany not being available.
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nominal interest rates. Unfortunately, it is not possible to correct for this problem
with the available data.

The contribution of taxes–transfers is of similar magnitude in the U.S. and the
U.K., oscillating between -0.06 and -0.15. Note the substantial increase in the
reduction of inequality due to this factor in the U.S., which peaked in 2000 and
then started declining. In the U.K., this term is also of greater magnitude in the
1990s and 2000s than at the start of the period, indicating that in both countries
public policy played a significant role in containing the increase in household
income inequality. However, given the wide range of income sources included in
this term, these patterns could reflect either changes in the extent of redistribution,
or an increase in the share of pensions in household income associated with an
aging population. In the U.K., the share of this income source in household
income rose substantially (from -3.8 percent in 1991 to 3 percent in 2004), indi-
cating that earlier in the period households were, on average, paying taxes while
later on they were, on average, receiving benefits or pensions.

The first panel of Table 2 performs the factor decomposition for Canada. As
we saw earlier, it presents a very different pattern than the other two Anglo-
Saxon economies. After a decline during the 1970s, inequality rose slightly after
1981, and remained stable until it experienced a sharp increase in 2000 (from
0.217 to 0.252). The initial decline was largely driven by changes in the absolute
contribution of earnings, which in turn was the result of lower earnings inequality
and a reduction in their share. After 1981 earnings dispersion started increasing,
reaching roughly the same level as in the U.S. by the end of the period. However,
the increase in the contribution of this factor was smaller than in the U.S. due to
a reduction in the share of earnings in household income. The contribution
of self-employment income increased by two thirds over the entire period, and
accounted for 40 percent of the increase in inequality. In contrast, the contribu-
tion of capital income fluctuated over the period, increasing in the 1980s, falling
in the next decade, and rising again at the end of the period, with these changes
being the result of an increase in dispersion of this factor and a reduction in its
share. As is the case in the U.K., the share of taxes–transfers became positive by
the end of the period.

The results for Germany, reported in the second panel of Table 2, are unfor-
tunately for a shorter period due to data availability, going from 1984 to 2004. The
SCV of disposable income was stable over the first 15 years and increased mode-
rately between 2000 and 2004, being 5 percent higher in the latter year than in
1984. This stability hides substantial changes in factor income inequality. Earnings
dispersion increased by more than in the U.S.: in Germany the SCV of earnings
went from 0.565 in 1984 to 0.706 in 2004, while in the U.S. it increased from 0.551
to 0.668 over the period 1986–2004. As is the case for Canada, the share of
earnings in household income is lower in Germany than in the U.S. and, further-
more, it declined by 6 percentage points over the period, resulting in a small
increase in their contribution to overall inequality of 4 percent (as compared to an
increase of 31 percent for the U.S. over the same period). A reduction in the
absolute value of the contribution of taxes–transfers accounted for the other
percentage point increase in overall inequality, while a decrease in the contribution
of self-employment was offset by an increase in that of capital incomes.
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Decompositions for Norway and Sweden are reported in Table 3. As dis-
cussed above, these two economies experienced increases in disposable income
inequality, although of smaller magnitude than those observed in the U.K. and
the U.S., with the SCV increasing by 0.038 points in Norway and by 0.025 points
in Sweden between the mid/late 1970s and 2004/05. These changes were largely
the result of a more dispersed distribution of earnings. Starting in 1979/81, the
SCV of earnings rose by 18 and 19 percent in Norway and Sweden, respectively.
Although this was a smaller increase than that experienced by the U.S. and the
U.K., by the end of the period earnings inequality was similar to that observed in
the Anglo-Saxon economies, notably in Sweden. For example, in 2004 the SCV
of earnings was 0.668 in the U.S. and 0.660 in Sweden. Its contribution to overall
inequality is, however, much smaller in the Scandinavian economies because the
share of earnings is about 5 percentage points lower than in the Anglo-Saxon
ones.13

There are two important differences between the two Scandinavian econo-
mies. In Sweden, the increase in overall inequality that started in 1981 was mainly
due to greater earnings dispersion, and the impact on overall inequality of this
increased dispersion was partly offset by a reduction in the contribution of capital
income. The Swedish data illustrate the importance of factor shares. Recall that
the contribution of factor f depends both on the SCV of that factor and on the
share of the factor in total household income (see equation (6)). We can see from
Table 3 that the contribution of earnings was roughly the same in 1975 as in 2004,
0.251 and 0.255, respectively. However, in 1975 this was the result of a moderate
degree of earnings dispersion (0.508) and a high earnings share (1.021) while in
2004 the same contribution was due to substantially higher inequality (0.660) but
a lower earnings share (0.875).

In Norway two factors played a role in the increase in inequality observed
between 1979 and 2004—a more dispersed distribution of earnings and a greater
contribution of capital income inequality—which were partly offset by a reduction
in the contribution of self-employment incomes (their contribution fell from 0.114
to 0.039). The increase in the contribution of capital income was particularly large:
it rose by 0.067 points while the SCV of overall income increased by 0.037, and this
was the result of both a more dispersed distribution of capital income (the SCV
of capital income rose from 5 to almost 17) and a greater share of this factor in
household incomes (3.6 percent in 1979 and 6.2 percent by 2004). As has been
documented,14 the increase in the contribution of capital income inequality was
largely due to fiscal reforms that took place in the early 1990s. These reforms
increased the incentives of households to realize capital gains on financial assets
and those of firms to pay dividends. Note, however, that the LIS data do not
include capital gains; hence our measure of inequality captures only the impact of
the tax reforms through increased dividend payments. We are hence probably
underestimating the increase in the actual contribution of capital income caused by
the reform.

13See Gustavsson (2008) on the evolution of the distribution of earnings in Sweden, and Aaberge
and Atkinson (2010).

14See Aaberge et al. (2000) and Fjærli and Aaberge (2000).
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If we compare these two economies with the U.S. and the U.K., we see that,
by the end of the period, earnings inequality was of similar magnitude (the SCV of
earnings is almost identical in the U.S. and Sweden), while the two Scandinavian
countries exhibit greater dispersion of capital incomes and, in the case of Sweden,
much more dispersed self-employment incomes. The major difference is that the
share of earnings in household income is lower in the Scandinavian than in the
Anglo-Saxon economies. A surprising feature is that Norway and Sweden do not
exhibit a much more redistributive tax–transfer component. Its contribution to
overall inequality oscillates between -0.06 and -0.11, in line with those observed
for the U.K. and the U.S.

4.2. Relative Factor Contributions

A convenient way of examining the sources of changes in inequality is to
consider the evolution of relative factor contributions. These are captured by the
term sf, as given by equation (5), which measures the share of inequality that is due
to inequality in factor f.

Figure 2 depicts the relative factor contributions for all six countries in our
sample. We can see that in the U.S. earnings are by far the most important source
of inequality, and that their relative contribution has increased over time, while
that of other factors has diminished. Canada presents a similar pattern to that
observed in the U.S.: a high relative contribution of earnings and moderate
contributions of capital and self-employment incomes. In the U.K., there is
greater variability in factor contributions over time. The contribution of earnings
increased over the first decade, fell in the 1980s, and increased again in the 1990s,
but never reached its peak in 1979. The role of capital income also exhibits
fluctuations over the period. We can observe the increase in its contribution to
overall inequality between 1979 and 1991, consistent with the result obtained by
Jenkins (1995) of a rising contribution of investment income over the period
1981–86, but its relative contribution fell subsequently. The contribution of self-
employment also presents substantial variation over the sample period, and
has been particularly high since 1991, well above those observed in the U.S. and
Canada. Jenkins (1995) argues that the “increasing incidence of self-employment
in the 1980s may also have led to a greater accumulation of assets and hence
investment income.” Although the data for 1979, 1986, and 1991 seem to support
this hypothesis, it is not consistent with those for latter years. The data for 1994,
1999, and 2004 exhibit an even higher relative contribution of self-employment
inequality, accompanied by a reduction in the contribution of capital income
inequality. An alternative explanation, which would also be consistent with the
movements of the capital share reported in Table 1, is that the pattern in capital
income is due to the high interest rates of the 1980s and early 1990s. Indeed,
between 1979 and 1992 the interest rate on 3-month Treasury bills was between 9
and 15 percent, and declined afterwards, lying between 3.5 and 6.8 percent in the
period 1993–2004.

The last three panels of Figure 2 depict the factor decompositions for the
three continental European countries. In the case of Germany and Norway we can
observe the smaller contribution that earnings inequality has compared to the
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Anglo-Saxon economies. For example, in Norway in 1979 and in 2004, earnings
accounted for 89 and 93 percent of overall inequality, while in the U.S. their
contribution was 114 and 117 percent, respectively. Both Norway and Sweden
experienced a reduction in the contribution of self-employment income (since
the 1990s in Sweden but throughout the period in Norway), but differ in that the
former experienced a large increase in the contribution of capital income inequal-
ity that we do not observe in Sweden.

Figure 3 depicts the relative factor contributions for all countries, and illus-
trates the differences across them in the most recent year available, 2004/05. We
observe large differences across countries. Earnings inequality is most important in
the U.S. and Sweden (117 and 134 percent, respectively) and lowest in Germany
and Norway (95 and 93 percent, respectively). The first two countries also exhibit
a particularly low contribution of self-employment income (9 and 5 percent), while
for the other countries it ranges between 15 and 33 percent. The contribution of
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capital income ranges from 9 to 30 percent (the U.K. and Norway, respectively).
A striking feature of the data is that there do not seem to be patterns common to
the countries within each of the two groups—Anglo-Saxon, versus “European.”
The contribution of earnings is high in the Anglo-Saxon economies, but also in
Sweden. The two Scandinavian countries exhibit very different decompositions,
with capital and self-employment income playing a much more important role
in Norway than in Sweden. Lastly, note that the role of taxes and transfers does
not conform with common priors: it is strongest in Germany and Sweden (44 and
50 percent), while the contribution in Norway (39 percent) is closer to those
observed in the Anglo-Saxon countries than to those found in the other continen-
tal economies.

5. Decomposition by Age Group

5.1. The Anglo-Saxon Economies

5.1.1. Trends in Inequality by Age

As we have argued, there are two main reasons why a decomposition by age
can help us understand the forces that drive inequality changes. First, we have seen
that capital income inequality has played an important role, and in some cases,
such as for Norway, a crucial one in changes in inequality. If differences in
wealth—and hence in capital income—are mainly due to life-cycle considerations,
then the data should show that capital income inequality is largely due to differ-
ences across age groups and not within age groups. Second, the increase in earn-
ings dispersion has also played a central role in inequality changes. A number of
authors have shown that, at least in the U.S. and the U.K., greater wage dispersion
has been partly the result of increased returns to experience. This would imply that
we should observe an increase in earnings inequality across age groups. A further
question concerns self-employment. There is evidence that self-employment is
more frequent amongst mature workers, and this too should be reflected in pattern
across age groups.15

15See, for example, Evans and Leighton (1989).
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In order to examine these questions, we decompose the population in each
country–year in subgroups by age of the household head. We consider seven
subgroups: <25, 25–34, 35–44, 45–54, 55–64, 65–74, and >74 years. Figure 4
depicts the evolution of total disposable income inequality, measured by the SCV,
for each age subgroup in each of the six countries (to make the figures easier to
read, we do not depict the two end groups, <25 and >74).

In general, although not always, inequality is lower for young (25–34) and
prime-age households (35–54) and higher for older households (55–74). This
pattern is clearly present for the U.S. and Canada, as can be seen in the three left
panels of Figure 4. In both countries, the decline in inequality in the 1970s was
largely driven by lower inequality for older households, while all age groups

Figure 4. Income Inequality by Age Group
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experienced an increase in inequality in the last two decades of the century. As a
result, differences in within-group inequality were smaller in 2004 than at the start
of our sample period. For example, in the U.S. in 1979 inequality in the 65–74 age
group was 2.1 times that in the 25–34 age group, while this ratio had fallen to 1.6
by 2004 (see Table A.2 in the Appendix). Note also that in Canada inequality fell
substantially for older households (those between 65 and 74 years) in the late
1990s, so that all groups except the 55–64 age group, had similar degrees of
inequality by the end of the period. As we discussed earlier, our observation for
2004 indicates a reduction in overall inequality in the U.S. (see Table 1). We can
see that all groups except for the oldest cohorts experienced such a reduction, and
it was particularly sharp for those in the 55–64 age group. This age group seems to
have been affected by a large reduction in inequality in self-employment income,
for which the absolute contribution was over 0.050 in the 1990s but had dropped
to 0.026 by 2004, a change that could be related to the burst of the dot-com bubble.
In Canada, overall inequality increased slightly in the first years of the twenty-first
century, but different groups had different experiences, with inequality falling for
the young and the old and increasing for prime-age workers (35–54).

The U.K. also exhibits higher inequality for older households. With the
exception of the oldest cohort, all age groups experienced an increase in inequality
from 1979 onwards. Inequality for the oldest age-group fluctuates substantially,
and the data indicate large changes in the role played by the various factors. For
example, the contribution of capital income inequality doubled between 1979 and
1991 and fell again to its initial value by 2004 (not reported), consistent with the
hypothesis that interest rates affect the income of this group substantially.

5.1.2. Factor Contributions

We further decompose inequality for each age group by income source (see
Table A.2 in the Appendix, which reports the absolute contributions of the four
factors for the U.S. and the U.K. in the years 1979 and 2004). In the U.S. we
observe the increase in income inequality for all age groups (except the under
25s and over 74s) depicted in Figure 4, with inequality increasing by between 11
percent (for the over 75s) and 91 percent (for those 35–44). The same pattern is
observed for almost all age groups: the increase in overall inequality was the
result of a large increase in earnings inequality and a moderate increase in
inequality in capital income. For the oldest cohort there was also a significant
increase in the contribution of taxes–transfers, probably due to a less progressive
pension system.

In the U.K. there is much greater variation across age groups. Inequality
increased more than twofold for those aged 25–34, almost doubled for the 35–54
age group, but barely changed for households above 75. The contribution of
earnings inequality rose for all groups except those above 65. The contributions of
both capital income and self-employment inequality increased for all groups. The
increase in the contribution of self-employment is particularly large, and is im-
portant for all age groups. For example, for the 35–44 age group the percentage
contribution of this source of income to the overall increase was 34 percent, and it
accounted for 59 percent and 48 percent of the overall increase for the 45–54 and
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55–64 age groups, respectively. A possible explanation is that the development of
IT technologies increased entrepreneurship in the U.K.

Absolute factor contributions by age groups for Canada indicate that the
increase in inequality for those between 25 and 64 reported in Figure 4 is driven by
an increase in earnings and, to a lesser extent, by an increase in self-employment
income inequality (see Table A.3 in the Appendix). Meanwhile, the reduction in
inequality for older households (over 65 years) was driven by reductions in
inequality in all three markets incomes, with the contribution of capital income
being particularly important.

5.2. The Continental Economies

5.2.1. Trends in Inequality by Age

The evolution of inequality in the continental economies is depicted in the
three right-hand panels of Figure 4. A common pattern for all three countries is
that differences across age groups are smaller than in the Anglo-Saxon economies,
especially in the Scandinavian economies. Germany exhibits an age-group pattern
with some fluctuations but no clear trends. A notable difference with other coun-
tries is that although inequality increased markedly for the older cohorts (those
above 45), it rose much less for the younger ones.

In both Norway and Sweden, differences across age groups have remained
relatively stable over time, and they are much smaller than in the Anglo-Saxon
economies. For example, by the end of the period the SCV by age group in Sweden
ranged between 0.125 and 0.194, implying a much smaller gap than that observed
in the U.S. (in 2004, the difference between the SVC of the least and the most
unequal age-groups was 0.136). In Norway, inequality increased for all groups
except the youngest and the oldest, for which there are substantial fluctuations
over the period. Note, nevertheless that the two oldest groups experienced a
particularly large increase in inequality between 1995 and 2004. In Sweden we
observe a small increase in inequality for all groups starting in 1981. The increase
was particularly marked for the eldest cohort over the period 1995–2005.

5.2.2. Factor Contributions

The decomposition across age groups for inequality in Germany (Table A.3)
indicates a marked increase in inequality for the 45–64 group and a much smaller
one for those under 45, with inequality falling only for those over 65. An increase
in the contribution of earnings inequality is the driving force for the youngest
cohorts. In contrast, those between 45 and 64 experienced an increase in the
contribution of all three sources of market income. For example, for those in the
55–64 group, inequality increased by 23 percent, and the contributions of earnings,
self-employment income, and capital income were, respectively, 16, 13, and 12
percent, with the increase in market income inequality being partially offset by
greater redistribution coming from taxes and transfers.

When we decompose inequality by factor in each group, both Sweden
and Norway exhibit the same main feature: the increase in inequality observed
for (virtually) all groups was largely due to a higher contribution of earnings
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inequality for all groups except the oldest two cohorts in Norway (see Table A.4 in
the Appendix). The contribution of self-employment income fell substantially in
Norway while it rose in Sweden. Both countries experienced an increase in the
contribution of capital incomes for all age groups (except for the 25–34 age group
in Sweden). As we saw earlier, the increase in the contribution of capital income
inequality was large in Norway, and our decomposition by groups indicates that
this occurred for all age groups, including the young. The contribution of capital
income increased about tenfold for those between 35 and 64, and between fourfold
and sixfold for older households (not reported). The increase in the contribution of
capital income for young and prime-age households, for whom this source of
income was a minor or even negative contribution in 1979, can be due to either an
increased ability of younger households to accumulate assets or to transfers across
generations that result in a perpetuation of wealth inequality. For older house-
holds the increase in the importance of this source of income is striking. The
percentage changes in source contribution were 50 percent for the 65–74 group and
79 percent for the oldest cohort, being the main source of the increase in inequality,
which was then offset by reductions in the contributions of other market incomes.

5.3. Within-Group and Between-Group Inequality

In order to understand the importance of differences across age groups,
we compute measures of within and between age groups inequality. Recall that
we can express the inequality index as the sum of the within and between
components, either for the aggregate index, i.e. I = wg + bg, or for each of the
factor components, If = wgf + bgf. Alternatively, we can compute the contribu-
tion of within-group and between-group inequality, according to the expression
I S wg bgf

f
f f f f

f

= = +( )∑ ∑ α α . The term wgf represents within-group inequality

in factor f, while afwgf captures the contribution of within-group inequality in
factor f to overall inequality. Similarly bgf represents between-group inequality in
factor f, and afbgf is the contribution of between-group inequality in factor f to
overall inequality.

Table 4 presents a decomposition of within-group and between-group
inequality for the U.S., the U.K., Norway, and Sweden, with the top four lines
of each panel reporting within- and between-group inequalities, wgf and bgf, and
the four bottom lines reporting their contributions to overall inequality, that is,
afwgf /I · 100 and af bgf /I · 100.

Table 4 shows that in the U.S., within-group inequality accounts for between
86 and 93 percent of overall inequality, while inequality between age groups
explains at most 14 percent. Throughout the entire period, the fraction of inequal-
ity due to between-group differences has declined steadily from 13 percent in 1979
to 7 percent in 2004. Moreover, the absolute contribution of between-group
inequality fell (from 0.035 to 0.024), implying that all the increase in inequality has
been due to greater within-group inequality. There are, however, important dif-
ferences depending on the source of income. Between-group inequality accounts
for a larger fraction of inequality in earnings (between 14 and 22 percent) than it
does for self-employment and capital income (about 1 percent for self-employment
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income and between 2 and 4 percent for capital income). Moreover, between-
group earnings inequality rose slightly up to 2000, and this could well be the
consequence of the increase in the returns to experience observed in the U.S. labor
market. In contrast, the small magnitude of between-group inequality in capital
income and the fact that its contribution to overall inequality is virtually zero
(see bottom panel) implies that life-cycle patterns of saving play a minor role in
explaining the contribution of wealth inequality to household inequality.

The next panel in Table 4 presents the decomposition for Norway, which we
compare to that for the U.S. since we have observations for both 1979 and 2004 for
the two countries, allowing us to compare them over the same period. In Norway,
the SCV rose from 0.195 to 0.232, a much smaller increase than that observed in
the U.S. (from 0.218 to 0.319). A salient difference between the two countries is
that although the levels of between-group inequality are of similar magnitude,
within-group inequality is much larger in the U.S. For example, in 2004, between-
group inequality was slightly higher in Norway (0.039 versus 0.024), while within-
group inequality was 50 percent higher in the U.S. (0.295 versus 0.194). As a result,
between-group inequality accounts for a much larger fraction of overall inequality
in Norway than in the U.S., amounting to between 16 and 20 percent. Similarly,
when we consider earnings inequality, the between-group component is about one
third of total earnings inequality in Norway and as low as 15 percent in the U.S.
for 2000 and 2004.

Table 4 also shows that, as is the case for the U.S., the cause of the increase in
inequality in Norway was higher within-group inequality, with inequality between
age groups experiencing virtually no change. We find increases in within-group
inequality for all market incomes. When we consider inequality in capital income,
both countries exhibit much greater within-group than between-group inequality
in capital incomes. The latter accounts for at most 4 percent of the SCV of capital
incomes, indicating that life-cycle savings are not an important cause of the dis-
persion in this source of income. Moreover, there seem to be no marked differences
between the two countries in the role of between-age group inequality in capital
income despite the fact that Norway has a generous public pension system while
the U.S. does not.

The decomposition for the U.K. is reported in the third panel of Table 4.
Between-group inequality was more important than in the U.S. at the beginning of
the period. It accounted for 22 percent of overall inequality in 1979, and declined
slightly over the period from 0.045 to 0.033. In contrast, within-group inequality
almost doubled between 1979 and 2004, implying that all the increase in inequality
observed in the U.K. is attributable to within-group inequality. The within-group
component of earnings inequality rose during the period, in line with what we
observe in the U.S., and the between-group component experienced a moderate
increase, rising from 0.122 in 1974 to 0.174 by 2004.

Lastly, the bottom panel of Table 4 reports the decomposition for Sweden. As
is the case for Norway, the between-group component of inequality accounts for
a larger fraction of overall and of earnings inequality than in the Anglo-Saxon
economies. In the case of overall inequality, it was 18 percent in both 1981 and
2005. This stability of the share hides substantial fluctuations over time (not
reported), with the between-group component ranging between 18 and 31 percent
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for the years in our sample. The within- and between-groups contributions exhibit
very different patterns depending on the factor we consider. For earnings and
self-employment income the former increased and the latter fell, while capital
income exhibits a reduction in both within- and between-group inequality.

6. Decomposing Earnings Inequality

Tables 5 to 7 report the decomposition of earnings for selected years. As
we discussed earlier there are three key elements that affect earnings inequality
across households: the fraction of households with no earnings, the number of
earners in a household, and earnings inequality for a particular type of earner. We
will hence first compute the relative contribution to earnings inequality of non-
earners and earners, and then divide this second term in the share of inequality
due to inequality amongst household-heads, amongst spouses, and amongst other
earners in the household.

The first panel of each table gives population proportions. Columns 2 and
3 report the proportion of households with no earners and with at least one
earner, while the next three columns report those that have positive household-
head earning, positive spouse earnings, and earnings by other household
members. The second panel reports earnings inequality measures (the SCV) by
group: the first three columns give inequality amongst all households, amongst
non-earners (obviously zero), and amongst households with at least one earner,
while the next three report for each subgroup (head, spouse, and other) inequal-
ity amongst individuals in that category with positive earnings. The last column
reports the correlation between the head’s and the spouse’s earnings. The bottom
panel gives the relative contribution of each group to household earnings
inequality. It can be read in two ways. On the one hand, columns 2 and 3, which
add up to one, give the contributions of households with earnings and those
without. On the other hand, columns 2, 4, 5, and 6 decompose earnings inequal-
ity into that due to non-earners, and that due to each type of earner; it hence
corresponds to decomposing earning inequality into the terms sn, sh, ss, so given
in equation (12).

We start with the decomposition for the U.S., reported in Table 5. For the
first year we have data on the earnings of the head but not those of the spouse,
hence we have grouped the last two components together. The data show a relative
stability in the share of households not receiving any earnings and an upwards
trend in the share with spousal earnings, capturing well-established trends in
female labor force participation. In contrast, the fraction of households where
the head had positive earnings declined, a trend that could be caused either by an
aging population or by shifts towards either self-employment or unemployment.16

Inequality measures, whether for earners, heads, or spouses, follow the same trend
as overall earnings inequality, increasing up to 2000 and falling in 2004. Up to 2000
inequality is substantially higher for spouses than for heads, probably reflect-
ing the greater prevalence of part-time employment of women. Inequality is

16See Autor and Wasserman (2013) on the deteriorating labor market performance of American
men.
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even higher for other earners, and again is likely due to part-time or occasional
employment for many individuals in this category such as teenagers or university
students with summer jobs. When we look at the decomposition of earnings, we
find a substantial increase in the contribution of earners (from 69 to 79 percent
between 1979 and 2000), which follows closely the patterns in the distribution
amongst households with positive earnings. The contribution of household heads
has fallen and that of spouses increased over time, reflecting movements in the
shares of individuals in each group that has positive earnings. The correlation
between heads’ and spouses’ earnings presents a rather puzzling pattern: the
correlation is positive and increasing in the earlier years, and negative and increas-
ing in magnitude in the latter ones. The evidence is consistent with Burtless (1999),
who finds an impact on inequality of the increased correlation between the
earnings of husband and spouse over the period 1979–96. Our decompositions
(not reported) indicate that this correlation was high between the mid-80s and the
mid-90s (with a value of 0.14 for both 1986 and 1994) but started to decline
thereafter (with a value of 0.09 in 1997). Again, a possible interpretation is that
there was a move of household heads towards self-employment, which was facili-
tated by higher female participation and earnings.

The lower part of Table 5 presents the decomposition for the U.K. In this case
we observe a sharp increase in the fraction of non-earners, which increased from
27.6 percent in 1974 to 39.9 percent by the end of the period, and which was
accompanied by a reduction in the fraction of households with positive earnings
for both the head and the spouse. As is the case for the U.S., inequality amongst
households with positive earnings and amongst the three earners categories went
up. We had previously seen that by the end of the period earnings inequality was
higher in the U.K. than in the U.S. In contrast, when we consider only households
with positive earnings, inequality is substantially lower in the U.K. (0.291 in 2004
compared to 0.382 in the U.S.). The reason for this difference is the higher and
increasing fraction of households without earnings that we observe in the U.K.
Despite the increase in the fraction of non-earners, the relative contribution of this
group fell over the period as higher inequality amongst earners resulted in a more
pronounced increase in the contribution of the latter (however, the absolute con-
tribution increased for both). The relative contribution of both head and spouse
grew over the period at the expense of that of other earners. Note also that, after
a decline between 1974 and 1979, the correlation between head’s and spouse’s
earnings increased steadily during the period.

Canada (see Table 6) presents patterns close to those in the U.S. The fraction
of non-earners is moderate (between 20 and 26 percent) and relatively stable, while
there is an upward trend in the fraction of spouses with positive earnings. Earnings
inequality rose both for households with positive earnings and for each category
of earners. The increase is similar in magnitude across the two countries (e.g.,
inequality amongst heads doubled between 1979/81 and 2004) but Canada had
lower initial, and hence end-of period, inequality. Another similarity is that the
relative contribution shifted away from non-earners and towards earners. The
main difference between the two countries is the moderate increase in spousal
inequality, which rose by 12 percent in Canada and by 41 percent in the U.S.
between 1979/81 and 2004. As a result the increase in inequality in the former was
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mainly driven by a more dispersed distribution amongst household heads, with
their relative contribution going from 37 to 52 percent.

The German data exhibit a large fraction of non-earning households,
although their share has been relatively stable over the period. This, combined
with greater dispersion amongst earners, resulted in a reduction in the relative
contribution of this group. Note, however, that the relative contribution of non-
earners was throughout the period much higher than those observed in the U.S. or
Canada: in Germany it accounted for between 40 and 50 percent of the overall
dispersion, while in the north American economies it varied between 20 and 34
percent. This explains the high degree of household earnings inequality observed in
Germany despite a moderate dispersion of earnings amongst earners. The propor-
tional increase in inequality amongst earners is of similar magnitude to that
observed in the U.S. (around 50 percent in both cases) but the level of inequality is
much lower. The gap is particularly large for household heads, and at the peak of
U.S. inequality (in 2000) the SCV for heads was twice as high in that country as in
Germany. Patterns for spouses differ from those observed in other countries, with
inequality amongst spouses falling from 1989 onwards and head and spouse
earnings being systematically negatively correlated.

Table 7 reports the results for the Scandinavian economies. Both countries
present similar patterns and are characterized by greater stability in factor contri-
butions than the other four economies. Earnings inequality amongst households
is mainly due to inequality amongst earners, which accounts for between 60 and
75 percent of inequality throughout the period, in line with what we observe in
Canada and the U.S. Population proportions changed little over the period,
although in Norway the fraction of spouses with earnings grew by 4 percentage
points over the period. Inequality amongst earners grew by 22 percent in Sweden
and by 40 percent in Norway (between 1979/81 and 2004/05), and in both countries
it was driven by a greater dispersion of household head earnings, with the contri-
bution of spousal earnings playing a moderate role. Note also that both countries
have a positive and large correlation between the head’s and spouse’s earnings,
going up to 0.39 in the case of Sweden, a correlation well above those observed in
the Anglo-Saxon economies. This is clearly an important factor in generating
substantial dispersion amongst households with positive earnings despite moder-
ate degrees of inequality for heads and spouses.

7. Conclusions

This paper has examined the contribution of various factors and population
subgroups to changes in inequality in six industrial countries in the late twentieth
century and first years of the twenty-first century. A central question in our
analysis has been to examine to what extent a more dispersed distribution of
earnings has been responsible for the increase in household income inequality.
As has been well documented by a large literature, during the 1980s and 1990s
inequality in individual earnings rose in a number of countries, and it is natural to
ask how this higher dispersion affected the distribution of household earnings and
income. We find that household earnings inequality rose in all countries in our
sample. Nevertheless, the impact of this increase on household income inequality
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varied. In the U.K. and the U.S. it was associated with a sharp increase in the
contribution of earnings inequality to overall inequality, while in Germany and
Sweden this contribution barely rose. The reason for this was that the continental
Europe economies experienced a reduction in the share of earnings in total income
that offset the impact of increased earnings dispersion. For example, in the U.S.,
an increase of the SCV of earnings of 41 percent between 1974 and 2004 and a
stable earnings share resulted in an increase in the contribution of this factor of 40
percent. In contrast, in Sweden earnings inequality rose by 30 percent between
1975 and 2005, but a sharp decline in the share of earnings in household incomes
implied no change in their contribution to overall inequality. It is interesting to
note that in the 1950s it was the U.S. that experienced an increase in earnings
dispersion that did not result in higher income inequality (see Atkinson, 2008a,
2008b).

The increase in earnings inequality was by far the most important contri-
bution to greater income inequality in the U.S., but this was not the case in all
countries. Canada and, especially, the U.K. experienced increases in earnings
dispersion but also declines in the share of earnings that dampened the contri-
bution of this factor to the increase in inequality. In both countries a higher
share of self-employment income seems to have been an important force, while
the contribution of capital income is also important in the U.K., particularly up
to the mid-1990s. The experience of the U.K. indicates that the forces driving
inequality may vary over time, even in the medium term. Jenkins (1995) showed
that, in the early 1980s, the increase in income dispersion was partly driven by an
increase in the contributions of self-employment income and income from prop-
erty, a result that we also obtain over the period 1979–91. However, over the
subsequent 13 years the contribution of inequality in property incomes fell
(probably due to lower interest rates), and by 2004 was half of what it had been
in 1991. Meanwhile the contribution of inequality in self-employment income
kept growing, and rose from 2 percent to almost 9 percent during the period
1979–2004.

Germany exhibits little change in overall inequality, yet this stability hides
substantial changes. Earnings dispersion increased while capital income inequality
fell sharply, but since the share of the former fell and that of the latter rose, their
contributions barely changed. Earnings exhibit a similar pattern in Norway and
Sweden, with dispersion increasing but their share falling, resulting in a moderate
impact on overall inequality. In contrast, increased capital income inequality was
a major force, particularly in Norway. The time pattern contrasts with our findings
for the U.K., where the contribution of capital income inequality increased and
then decreased, roughly in line with changes in interest rates. We do not observe
such behavior in the Scandinavian economies, where the increase in capital income
inequality is likely to have been related to tax changes concerning this source of
income.

When we decompose earnings inequality amongst non-earners, household
heads, and spouses, we obtain some surprising results. All countries experienced
an increase in household earnings inequality but the causes differed. In the U.S.,
Canada, and the U.K. it was the result of an increase in inequality for all types of
earners. The latter country witnessed the largest increase in household earnings
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dispersion, as greater inequality for heads and spouses was accompanied by a
sharp increase in the number of non-earner households. Germany also witnessed a
large increase in inequality for all types of earners, but the negative correlation
between heads’ and spouses’ earnings moderated the rise in household earnings
dispersion. In contrast, earnings dispersion in the two Scandinavian economies
rose moderately for heads and spouses (and fell for the latter in Norway), but
a positive, large, and rising correlation between the earnings of the two groups
implied a substantial increase in household earnings inequality.

Our decompositions by age groups yield two main conclusions. First, as
found in previous work, within-group inequality is much greater than inequality
between age groups, with the latter accounting for between 7 and 28 percent of
overall inequality (these figures are for the U.S. in 2000 and Sweden in 1975,
respectively). When we compare the U.K. and the U.S. with Norway and Sweden,
we find that the main difference lies in the degree of within-group inequality, which
is much higher in the former, while differences in between-group inequality are
small. Nevertheless, all countries have in common that the increase in inequality
was driven almost exclusively by an increase in within-group inequality.

Second, we observe different patterns depending on the income source. There
is evidence of an increase in between-group inequality in earnings, probably
reflecting the increase in the returns to experience. In contrast, age differences play
virtually no role in explaining capital income inequality, indicating that life-cycle
savings are not the main cause for differences in this source of income. Self-
employment is in general the most dispersed factor and between-group inequality
represents a very small fraction of inequality for this type of income. We can,
nevertheless, observe some changes over the period. In the earlier observations in
our sample, self-employment income is particularly important amongst middle-
aged households; by the end of the period, it made a contribution to inequality
amongst young households too. This could be capturing the fact that the so-called
“IT revolution” has been largely driven by small firms set up by young individuals,
many of which have been phenomenally profitable.

Our results raise a number of questions for future work. One is to try to
understand why in several countries the increase in earnings dispersion was asso-
ciated with a reduction in the share of this factor in total household income. It is
possible that there is a causal relation between the two that would be worth
investigating. The second is a better understanding of the role of self-employment,
which seems to have been a factor of growing importance in the last two decades
of the century. In particular, we would like to understand whether high inequality
in this factor is due to dispersion across individuals or to fluctuations over time for
a given individual, an analysis that requires the use of panel data. From a theo-
retical point of view, our understanding of the determinants of self-employment is
limited. Obviously, the decision to be self-employed or work as an employee is
endogenous and depends both on the return and the variance of income from
self-employment as compared to the wage rate and its variability. If increased
dispersion in earnings is the result of greater wage uncertainty, it is possible that
the increase in dispersion also induced a flow of labor from employment into
self-employment, leading to the changes in the shares of these two factors that we
have observed in a number of countries.
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Additional Supporting Information may be found in the online version of this article at the
publisher’s web-site:

Appendix: Data source and descriptive statistics
Figure A.1: Income inequality: Gini coefficient of disposable income
Table A.1: Luxemburg Income Study surveys
Table A.2: Inequality by age: US and UK
Table A.3: Inequality by age: Canada and Germany
Table A.4: Inequality by age: Norway and Sweden
Table A.5: Inequality within and between age groups: US
Table A.6: Inequality within and between age groups: UK
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