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Abstract

Redistribution across individuals within the framework of a one-year period is an empirically
intensely studied question. However, a substantial share of annual redistribution might turn out to
serve individual insurance in a longer perspective, reducing the level of actual redistribution across
individuals. In this paper, we investigate to what extent long-run redistribution diverges from
annual redistribution in welfare states of different types. Exploiting panel data from the Cross-
National Equivalent File (CNEF) for Australia, Germany, South Korea, Switzerland, the United
Kingdom, and the United States, we find that welfare states such as Germany that are assumed
to engage in a high level of redistribution actually achieve relatively less redistribution between
individuals in the long run than the United Kingdom or the United States. Regression results show
that a higher share of elderly in a country is associated with more annual redistribution, but with
less long-run redistribution between individuals. The results suggest that, in welfare states with
aging populations, we might expect growing annual redistribution that, to a substantial extent, is
in fact income smoothing for the elderly.
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I. Introduction

Welfare states around the world engage in a high level of income
redistribution to reduce income inequality within the population. An
extensive body of literature documents the level of annual redistribution
in different welfare states. In addition to redistribution, however, welfare
states also insure their citizens against sickness, disability, longevity, and
unemployment risks, thus stabilizing people’s incomes over time. These
effects only become evident when extending the measurement period to
more than one year. If a welfare state smooths incomes over time, then the
widely used measures of annual redistribution will overstate redistribution
between individuals in the long run, and a substantial share of annual
redistribution will turn out to serve in individual income stabilization. For
instance, contributions to public pension systems reduce income differences
in a society in a given year, but are paid back in retirement, thus stabilizing
a person’s income stream.1 Progressive income taxation not only reduces
income differences between individuals, but also compresses individual or
household income streams over time.

This paper makes two distinct contributions to the research. First, using
panel data from the Cross-National Equivalent File (CNEF) for the years
1970–2013 (in total), we calculate the extent to which the standard measures
of annual redistribution, widely used in the scientific literature and in
public and policy debates, overstate the long-run impact of redistribution
in six welfare states. CNEF data cover Australia, Germany, South Korea,
Switzerland, the United Kingdom, and the United States. In the dataset, pre-
and post-government income concepts are harmonized, thus enabling us to
compare redistribution across countries. Table 1 gives a ranking of countries
by recent annual government expenditures or by the reduction of the Gini
coefficient through taxes and transfers, showing that Germany appears to be
the most redistributive country of those considered here. Germany’s welfare
state, classified as corporatist or Bismarckian, is financed largely by social
security contributions aimed at maintaining status differences. In contrast,
liberal or Beveridgean welfare states such as the United Kingdom and the
United States are mainly characterized by means-tested benefits providing
a minimum level of assistance to low-income groups, independent of the
person’s labor market status or earnings history (Esping-Andersen, 1990;
Bonoli, 1997). We investigate the extent to which a ranking based on annual
redistribution, as shown in Table 1, changes when long-run redistribution is
considered. Second, based on this assumption, we identify and examine the

1Of course, retirement benefits are not only calculated based on previous pensions contributions,
but also contain important redistributive elements, for example by upweighing benefits for periods
of low contributions or by granting additional benefits for child-raising periods.
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Table 1. Annual redistribution and welfare state types of CNEF countries
Rank Country Gov. expenditure Redistribution Type I Type II

in % of GDP

1 Germany 43.66 0.21 Corporatist Bismarckian
2 United Kingdom 42.39 0.16 Liberal Beveridgean
3 Australia 37.81 0.15 Liberal –
4 United States 37.61 0.11 Liberal Beveridgean
5 Switzerland 34.03 0.09 Liberal Mixed
6 South Korea 32.30 0.04 Productivist Bismarckian

Source: OECD.Stat.
Notes: Government expenditure for social security purposes in percentage of GDP in 2015. Redistribution is measured
as the difference between the Gini of market income and the Gini of disposable income in 2014. Type I refers to
the welfare state classifications of Esping-Andersen (1990). Kwon and Holliday (2007) introduce “productivist” as
a category for East Asian welfare states characterized by the subordination of social policy to economic growth
objectives. Type II refers to the welfare state classifications of Bonoli (1997).

determinants that are able to explain cross-country differences in annual
versus long-run redistribution; these include the share of the elderly and
migrants, openness of the economy, and societal beliefs about the role of
luck. As we are analyzing democratic welfare states, we interpret the derived
redistribution measures to be at least partly the result of the demand for
(long-run) redistribution within the respective population.

Methodically, we assess redistribution by comparing gross (pre-tax, pre-
transfer) and net (post-tax, post-transfer) income inequality. To distinguish
between annual and long-run redistribution, we first measure total inequality
when increasing the length of the period considered, and then we
decompose this measure into permanent inequality between individuals and
individual income variation over time, again before and after government
taxes and transfers. Technically, we compute subgroup-decomposable
inequality measures over varying period lengths, interpreting realized
individual income streams over time as a subgroup. Our measure for (long-
run) redistribution between individuals over varying period lengths is the
reduction of between-group inequality moving from pre- to post-government
household income. For a period of one year in length, the measure
collapses into the traditional index of annual redistribution. To compare
redistributive performance across countries, we construct a “redistribution
ratio”: a relative measure that shows the (long-run) redistribution between
individuals as a share of overall redistribution. We then investigate potential
determinants of annual versus long-run redistribution across the six welfare
states using a regression approach.

Our main findings are as follows. First, welfare states such as Germany,
with more earnings-related benefits and arguably a more status-preserving
character, turn out to achieve less redistribution between individuals in

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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the long run relative to overall redistribution. Second, ranking countries
by their redistributive impact when extending the period beyond one
year shows that Anglo-American countries such as the United Kingdom
and the United States are more redistributive between individuals in a
longer perspective than Germany, a corporatist welfare state. We show
that differences in long-run redistribution across countries are driven by
demographic differences (such as household composition and age structure)
to only a limited extent, providing support for the argument that welfare
state institutions play an important role. Third, regression results show that
a higher share of elderly people in the population is associated with more
annual but less long-run redistribution between individuals. We discuss
various explanations for this finding. One suggestion from the literature is
that the elderly vote for annually more redistributive systems, collecting
social security contributions and taxes to fund public pensions, which
insure the elderly against longevity risk.

The remainder of the paper is structured as follows. In Section II,
we give an overview of the literature on this topic. In Section III, we
introduce our conceptual framework and methodology for measuring long-
run redistribution, based on the Theil coefficient and the mean logarithmic
deviation. In Section IV, we describe the data, and in Section V we present
our results for long-run redistribution across countries. In Section VI, we
examine potential explanatory variables for cross-country differences using
a regression approach. We conclude in Section VII.

II. Literature Review

Our paper relates to various strands of the literature. As noted in
the introduction, while annual redistribution is still the predominant
concept considered when assessing how government policies reduce
income inequalities, there is also a substantial and growing literature that
analyzes income redistribution over the life cycle (Nelissen, 1995, 1998;
Björklund and Palme, 2002; Pettersson and Pettersson, 2007; Ter Rele,
2007; Bovenberg et al., 2008; Hoynes and Luttmer, 2011; Bartels, 2012;
Bengtsson et al., 2016; Haan et al., 2018; Roantree and Shaw, 2018; Levell
et al., 2021).

Some of these studies explicitly consider the stabilizing or income-
smoothing component of government redistribution, usually referred to as
insurance. In this literature, both components (i.e., annual redistribution
and insurance) are usually calculated as differences between pre- and post-
government income (inequalities).2 Bartels (2012), Haan et al. (2018),

2This approach is also found in the literature decomposing individual earnings dynamics into
a permanent component, which reflects the disparity of permanent incomes, and a transitory
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and Björklund and Palme (2002) decompose the Theil coefficient. Both
Bartels (2012) and Haan et al. (2018), using data from the German Socio-
Economic Panel (SOEP), find that the German welfare state offers more
insurance than redistribution. Furthermore, Haan et al. (2018) find that
taxes and unemployment insurance in Germany are much more effective
at redistributing lifetime income than insuring lifetime earnings risk,
whereas disability benefits are not redistributive. Social assistance turns
out to be the most important transfer program for both insurance and
redistribution. Roantree and Shaw (2018), using data from the British
Household Panel Survey (BHPS), find that the share of insurance in total
redistribution increases as the period length increases. Bovenberg et al.
(2008), using administrative data from Denmark, find that 74 percent of
total redistribution serves to reduce income differences between individuals
over the lifetime, while 26 percent serves income smoothing.

However, research on long-run redistribution in a cross-country
perspective, contrasting different types of welfare states, is scarce as the
data requirement is large; income smoothing can empirically only be
separated from redistribution if comparable longitudinal data on pre- and
post-government income streams can be observed over long time spans.
Examples also using CNEF data are Chen (2009), who compares Canada,
Germany, the United Kingdom, and the United States, and Bartels and
Bönke (2013), who compare Germany and the United Kingdom. This paper
attempts to fill this gap by extending the analysis to six welfare states
covered in CNEF and, for the first time, also investigating explanatory
factors for observed cross-country differences.

In interpreting our results, we connect to the literature on preferences
for, and the political economy of, redistribution by exploring different
channels through which the explanatory factors for cross-country
differences in redistribution in our analysis might work. Here, we comment
on the most widely discussed channels in the literature, which also play
an important role with regard to the explanatory variables in Section VI of
our paper. These are pre-tax inequality, share of elderly, openness of the
economy, migration, and the role of luck.3

On the one hand, the canonical model of Meltzer and Richard (1981)
implies that redistribution increases with pre-government income inequality.

component, which covers short-term income volatility. The traditional approach employed in
studies on earnings dynamics decomposes the total variance structure, following the influential
contribution of Moffitt and Gottschalk (2012). See, for example, Dynarski and Gruber (1997),
Haider (2001), Baker and Solon (2003), Dynan and Sichel (2012), Beach et al. (2010), Shin
and Solon (2011), Moffitt and Gottschalk (2012), and Cappellari and Jenkins (2014). In this
literature, the reduction of earnings shocks through the tax-benefit system is interpreted as
insurance (Blundell et al., 2015).
3See Alesina and Giuliano (2001) for an overview.
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Milanovic (2000) and Scervini (2012) provide empirical evidence of
this relationship. Buchanan (1976) shows that income uncertainty leads
taxpayers to support redistribution due to the element of insurance it
entails. On the other hand, the prospect of upward mobility (POUM)
might weaken support for redistributive schemes among today’s poor, while
sufficiently risk-averse individuals might support redistribution because of
social insurance (Ravallion and Lokshin, 2000; Benabou and Ok, 2001).

Razin et al. (2002) identify a redistribution trade-off in aging societies:
as the number of retirees increases, the demand for benefits increases, but
the willingness of the working-age population to support redistribution
falls, as they are net losers from the increased benefits to the elderly.
Analyzing data from the United States and 12 European countries, they
find a negative association between the share of retirees in the population
and the size of the welfare state: namely, the tax rate on labor income and
the generosity of social transfers. They argue that the decisive voter is of
working age in most western countries, and they hypothesize that continued
aging of societies, leading to a retired median voter, might very well flip the
result. Tabellini (2000) and Moene and Wallerstein (2001) find empirical
evidence of a positive association between the share of the elderly and
government spending on social insurance. All of the above studies focus on
annual redistribution. Our approach enables us to disentangle redistribution
(between individuals) and insurance (over an individual’s life cycle) and to
investigate potentially different directions of the elderly population’s impact
on annual and long-run redistribution.

Rodrik (1998) finds a positive correlation between government spending
and trade openness, hypothesizing that societies demand (and receive) an
expanded role of government and more social insurance and/or benefits at
the price of accepting larger doses of external risk.

Soroka et al. (2006) argue that migration reduces solidarity within
a community and thereby reduces support for redistribution. Empirically,
migration (Dahlberg et al., 2012) and racial heterogeneity (Luttmer, 2001)
are found to reduce the demand for redistribution.

Studies on preferences for redistribution generally stress the importance
of societal beliefs. If people believe that the unequal distribution of incomes
is due to luck, they are less willing to accept high inequality levels and
are more likely to support redistribution (Fong, 2001; Corneo and Grüner,
2002; Alesina and Angeletos, 2005).

Finally, we discuss some of the results of our paper in light of the
paradox of redistribution (PoR) formulated by Korpi and Palme (1998).
These authors argue that welfare states providing universal benefits are more
redistributive than welfare states providing targeted, means-tested benefits.
Policies aimed at maintaining the living standards of the entire population
will be widely supported by the population, which in turn increases the

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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size of the budget available for redistribution and is likely to result in
greater redistribution. Moene and Wallerstein (2001), analyzing inequality
of disposable income using Luxembourg Income Study (LIS) data, find
that income distributions in universal welfare states are more equal than in
welfare states with basic security and targeted support schemes, especially
in Australia, Switzerland, and the United States. Casamatta et al. (2000)
show that it might be appropriate to engage in less redistribution than is
otherwise optimal but to maintain adequate coverage of social insurance in
order to ensure political support. We contribute to the discussion of the PoR
by quantifying the share of individual insurance in overall redistribution
across welfare states.

III. Conceptual Framework

Our goal is to measure the long-run redistributive impact of welfare states.
In particular, we seek to examine how long-run income differences between
individuals (inter-individual inequality) and individual income variation over
time (intra-individual inequality) are reduced by the tax-transfer system,
and how this reduction varies across countries. The former is what we
refer to as “redistribution between individuals” in this paper; the latter
we call, in line with the literature, “insurance”. We split individual i’s
equivalized household income y in year t over period length p into two
components:

yi,t,p = ȳi,p + νi,t,p . (1)

Here, ȳi,p denotes the individual’s average income over period length p, and
νi,t,p is the transitory component, reflecting the annual deviation from the
individual’s permanent income path. Ideally, the term νi,t,p would capture
purely exogenous shocks. However, in practice, self-insuring behavioral
reactions to income shocks, such as increased working hours or increased
savings, potentially mitigate the effect of a shock in both the short and the
long run. We do not explicitly account for these behavioral reactions; rather,
we take them as given, as we aim to capture the redistributive and stabilizing
impact of the welfare state on realized income streams on top of what
households might have mitigated themselves beforehand.4 Furthermore,

4For instance, Hoynes and Luttmer (2011) and Haan et al. (2018) take an ex ante perspective
and estimate individual-level income trajectories. This enables them to identify elements of
government policies that act as insurance against unexpected shocks, which in turn requires
strong assumptions on the structure of earnings trajectories, as this requires a functional form to
be chosen to model individual income paths. Haan et al. (2018) restrict their analysis to earnings,
as simulating family income would require further assumptions on household formation and
fertility decisions.

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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most of the literature shows that behavioral responses to income shocks
are quite small because most workers hold fixed work contracts.5

Total income inequality I total over period length p is decomposed into
permanent income inequality and individual income variation over time.
Note that p denotes the period length and ranges from one year, where
our approach collapses to the traditional annual approach, to 13 years
(see also Section IV). The between-group component, Ibetween, measures
income differences between people (inter-individual inequality) and the
within-group component, Iwithin, measures individual income variation
over time (intra-individual inequality), while each individual income
stream is interpreted as a subgroup. We compute inequality measures
for different starting years in order to capture the relevant shifts over
time:

I(yi,t,p) = I total(yi,t,p) = Ibetween(ȳi,p) + Iwithin(νi,t,p). (2)

The standard time frame for inequality measurement is p = 1. If p =
1, then Iwithin = 0 and I total = Ibetween. The greater p is, the lower
Ibetween and the greater Iwithin. That is, by extending the measurement
period, individual income variation over time explains an increasing portion
of total inequality.

We measure and decompose total inequality I total employing the Theil
coefficient, denoted T total.6 Björklund and Palme (2002), Bartels (2012),
and Haan et al. (2018) use the Theil coefficient in the same context. As a
robustness check, we also employ the mean logarithmic deviation (MLD),
denoted M total. The decomposition of the Theil coefficient over period
length p is represented as

T total =
1
N

N∑
i=1

ȳi,p

ȳp
ln

ȳi,p

ȳp︸�����������������︷︷�����������������︸
between

+
1
N

N∑
i=1

ȳi,p

ȳp
Ti

︸����������︷︷����������︸
within

. (3)

Here, ȳp is the population average income over period length p, and

5Heathcote et al. (2014) find that 15.5 percent of wage fluctuations are smoothed through
individual labor supply. Zang (2014) finds that labor supply responses to a spouse’s adverse
wage shocks reduce earnings instability by about 2–9 percent.
6The maximum value that the Theil coefficient can take is log of the number of observations,
meaning that the Theil coefficient is not independent of the number of observations. Thus, we
might expect that our country rankings are influenced by the different population sizes of the
countries investigated. However, the country redistribution rankings we derive in Section V are
robust against scaling the population size up or down in a specific country. For example, increasing
the population in Switzerland even by a factor of 10 while keeping the population of the other
countries of comparison fixed leaves our results unchanged.
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Ti =
1
p

p∑
t=1

yi,t,p

ȳi,p
ln

yi,t,p

ȳi,p

is the Theil index of individual i.
The total MLD is defined as

M total =
1
N

N∑
i=1

ln
ȳp

ȳi,p︸����������︷︷����������︸
between

+
1
N

N∑
i=1

Mi,p

︸�������︷︷�������︸
within

, (4)

where Mi = (1/p)
∑p

t=1 ln(ȳi,p/yi,t,p) is the MLD of individual i.
As regularly done in the literature, we measure redistribution R as the

absolute difference between pre- and post-government income inequality,
I(y) and I(x), respectively, with equivalized pre-government household
income denoted y and equivalized post-government (total) household
income denoted x.7 We compute the redistribution index for period length
p and starting year t as

Rt,p = I(yi,t,p) − I(xi,t,p). (5)

Given that we base Rt,p on subgroup decomposable inequality measures,
Rt,p can be computed for total inequality as well as for between- and
within-group inequality. If Rbetween

t,p > Rbetween
t,p+1 , then redistribution between

individuals decreases with period length p, which indicates that we would
overestimate the redistributive impact of the welfare state if we applied
a traditional annual measurement framework in each year of period
p. The reduction of the between-group component is our measure of
interest.

To explicitly capture the decline of the redistributive effect when
extending the measurement period, we define a redistribution ratio RRt,p,
which is the share of redistribution between individuals in overall
redistribution:

RRt,p =
Ibetween(ȳi,t,p) − Ibetween(x̄i,t,p)

I(yi,t,p) − I(xi,t,p)
. (6)

If inequality is traditionally measured on a cross-section (i.e., p = 1),
then RRt,p = 1, while RRt,p < 1 if p increases. The higher (lower) RRt,p

is when p increases (for a given t), the more we would conclude that a
government favors (sacrifices) redistribution between individuals – relative
to “insurance”, as defined above – in the long run. Conceptually, this

7If there is no re-ranking between the pre- and post-government income distribution, then this
measure collapses to the Reynolds–Smolensky index (Reynolds and Smolensky, 1977).
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approach is similar to Shorrocks’ R (Shorrocks, 1978) measuring the ratio
of permanent to total inequality.

We conclude this section with a remark on the relative notion of
RRt,p. Note that a high RRt,p does not necessarily imply high (low) levels
of redistribution (insurance). Rather, the impact of levels is intentionally
canceled out in our redistribution ratio. Take, for instance, two countries
a and b, with the same levels of initial inequalities, I(yi,t,p) and
Ibetween(ȳi,t,p), of which a proves to be strongly redistributive overall
(in terms of a large denominator in RRt,p) while b does not. Both may
end up with an identical RRt,p: namely, if they reduce inequality between
individuals by the same proportion relative to overall inequality.8 In order
to compare the relative weight of redistribution versus insurance across
countries, this is what matters most to our view and what is meant when we
state that “a country a appears to be relatively more (or less) redistributive
in the long run than a country b”. This does not suggest that different
levels of redistribution between countries are not of interest, but it is not
the focus of our paper.

IV. Data

We use panel data from the CNEF 1970–2013 for Australia (AU),
Germany (DE), South Korea (KR), Switzerland (CH), the United Kingdom
(UK), and the United States (US). CNEF contains equivalently defined
variables, most importantly pre- and post-government income, from the
following representative household panel surveys: the Household Income
and Labour Dynamics in Australia (HILDA), the German Socio-Economic
Panel (SOEP), the Korea Labor and Income Panel Study (KLIPS), the
Swiss Household Panel (SHP), the British Household Panel Study (BHPS),
and the Panel Study of Income Dynamics (PSID) for the United States.9

In addition to producing their original panel data files, all panel study
teams produce a CNEF data file in which variable names and concepts
are harmonized for purposes of cross-country comparison. Pre-government
household income is commonly defined as the sum of household
labor earnings, household asset income, household private transfers, and
household private retirement income. Post-government household income

8Consider the following simplified example of two redistribution ratios (denoted RRcountr y ) for
the overall highly redistributive country a and the overall less redistributive country b: RRa =

(0.2 − 0.05)/(0.4 − 0.1) = 0.5 and RRb = (0.2 − 0.15)/(0.4 − 0.3) = 0.5. Although country a
also redistributes more between individuals than country b when considering levels, we would
still conclude that both countries are equally redistributive in terms of the redistribution ratio.
9Unfortunately, the Russian panel study RLMS–HSE, which is also included in CNEF, does not
include pre-government income and, therefore, cannot be included in our analysis.
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Table 2. CNEF panel data availability by country
Country Code Survey Period

Australia AU HILDA 2001–2013
Germany DE SOEP 1984–2013
South Korea KR KLIPS 2003–2008
Switzerland CH SHP 1999–2013
United Kingdom UK BHPS 1992–2006
United States US PSID 1970–2009

is commonly defined as pre-government household income plus household
public transfers minus household social security pensions and total
household taxes. Burkhauser et al. (2001) discuss the construction of
comparable variables and supply a list of supporting publications. Most
of the panel studies only started in the 1990s, such that data are available
only for a subset of years between 1970 and 2013 for most countries, as
outlined in Table 2.

Our income measure is annual pre- and post-government household
income equivalized using the modified OECD scale.10 We take an ex
post perspective and use income streams realized in the past as they are
documented in our panel data. Our period length is between 1 and 13 years,
because a maximum period length of 13 years is available for four of our
six countries (when starting in year 2001; see Section V), namely Australia,
Germany, Switzerland, and the United States, although CNEF data for
Germany and the United States would allow an even longer maximum
period length starting in 1984 and 1970, respectively. Whereas incomes are
converted to 2010 US dollar purchasing power parities (USD PPP) to adjust
for inflation and purchasing power differences between countries, we do not
discount incomes.11

10For South Korea, we recomputed pre- and post-government household income according to
CNEF definitions, as the definitions in the original data do not meet the CNEF standard. For
instance, public transfers and social security pensions were included in pre-government household
income. Additionally, we top-coded income taxes to a maximum of 20 percent of pre-government
household income for all countries as some of the imputed income taxes seemed unreasonably
high, sometimes even exceeding pre-government household income. We chose 20 percent as the
maximum rate because income taxes do not exceed 20 percent of pre-government income for 99
percent of the sample.
11When taking an ex ante perspective in predicting future income streams, one would discount
future income streams to a net present value (NPV). We refrain from discounting incomes for
three reasons. First, we do not take an ex ante but an ex post perspective, using income streams
observed in the past. Second, discounting incomes compresses observed individual income
streams and, thereby, reduces intra-individual inequality relative to inter-individual inequality.
Consequently, discounted incomes would produce less insurance but unchanged redistribution.
Third, the choice of the discount rate strongly influences time trends of intra-individual inequality.
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Table 3. From pre- to post-government income in the CNEF
Income component Included

Pre-government income Labor earnings, asset income, private transfers and pensions
− Social security contributions Contributions to pension insurance, health-care insurance,

unemployment insurance
− Income taxes All direct taxes on pre-government income
+ Social security pensions Payments from old age, disability, widowhood pension schemes
+ Public transfers Unemployment benefits, social assistance, housing allowances,

child and maternity benefits, government student assistance, etc.

= Post-government income

Table 3 lists the income components of pre- and post-government
income in the CNEF. Consumption taxes and in-kind benefits are not
documented in the data and, thus, not included. It is well known that
consumption taxes are often less redistributive, if not regressive.12 Verbist
and Matsaganis (2014) suggest that the redistributive impact of in-kind
benefits is as large as that of monetary benefits, and they note that their
relative importance in social spending appears to be increasing in European
countries.

Because we are interested in the empirically prevalent mix of
redistribution and income smoothing for the population as a whole in
the different welfare states, we compute all inequality and redistribution
measures based on the income distribution of the entire population and
refrain from distinguishing specific cohorts or age groups for our baseline
results.13 However, we study alternative sample specifications and also
consider the impact of socio-demographic differences by employing a
reweighting procedure. Reform effects are smoothed out to a certain
extent in our framework of extended period length. Moreover, we provide
results for different starting years to check the robustness of the patterns
observed in each country over time. Finally, we control for differences

Taking market interest rates introduces additional variability to both pre- and post-government
income streams, which would make our results less straightforward to interpret. Nevertheless,
results with discounted incomes using market interest rates or a constant discount factor of 3
percent are available from the authors upon request.
12CNEF data do not provide information on consumption and saving. Focusing on income streams
rather than consumption streams, we neglect the stabilizing effect of private saving and dissaving.
Changes in private saving behavior as a response to changes in welfare states’ provision of
insurance are of central importance for the optimal design of taxes and benefits that should
maximize social welfare but minimize disincentives and crowding-out effects. However, it is
beyond the scope of this paper to take this into account.
13Additionally, we are restricted by the rather small sample size of individuals observed
continuously over 13 years.
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in countries’ demographic composition and include time dummies when
explaining differences in the observed redistribution patterns in our
regression approach in Section VI.

V. Redistribution in the Long Run

Welfare states that aim at redistributing income, not only on an annual basis
but also in the long run, are likely to direct some of their policies toward
canceling out permanent income differences between individuals. Typical
means to achieve long-run redistribution are progressive income taxation
and means-tested benefits, but also to some extent social insurance schemes
that contain redistributive elements (see also footnote 1). In this respect, the
reduction of the between-group component of income inequality – which we
refer to as long-run redistribution – is our measure of interest. Accordingly,
the reduction of the within-component captures income smoothing by the
government, for example, through progressive income taxation, old-age
pensions, as well as unemployment, disability, and sickness benefits. Our
focus in this section and the next is on the former, i.e., the long-run
redistributive impact of welfare states and how this differs from annual
redistribution in a cross-country comparative context. By focusing on this,
we are also able to derive conclusions about the relative importance of
insurance.

We start by first showing how inter- and intra-individual (pre-
government) inequality evolve when extending the time period of interest
beyond one year. In a second step, we repeat this exercise for post-
government inequality, which enables us to provide initial insights into
the extent of the government’s reduction of both types of inequality. In
a third step, we compute our redistribution ratio for the different countries.
Finally, before turning to the regression exercise in the subsequent section,
we deepen the analysis and calculate the redistributive impact for alternative
specifications of interest.

Inter- and Intra-Individual Inequality in the Long Run

Figure 1 shows how the composition of total pre-government income
inequality changes when extending the traditional annual measurement
framework to a multiple-year framework. Income differences between
individuals decline in size when extending the period length, whereas the
importance of individual income variation increases. For each country, total
inequality of pre-government income is shown in the left-hand panel, inter-
individual inequality in the middle panel, and intra-individual inequality in
the right-hand panel. Each marker represents a separately computed Theil
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index for the respective period length, p, and a given starting year, t. For
instance, starting in the year 2001, the Theil for a period length of 1 (2,
. . . , 13) is thus the Theil in year 2001 (over years 2001–02, . . . , 2001–13).
To check the robustness of our results over time, Theil indices are displayed
for different selected starting years, t.

As Figure 1 shows, total inequality is about 0.4 in Australia, Germany,
Switzerland, and the United States, and about 0.3 in South Korea and
the United Kingdom. The decomposition shows that the majority of total
income inequality is explained by income differences between individuals
(inter-individual inequality). However, individual income variation over time
(intra-individual inequality) increases total inequality by a non-negligible
percentage. The longer the period, the more important individual income
variation becomes in explaining overall income differences. By construction,
the intra-individual component equals zero if the period length is 1.
Individual income variation reaches about 0.1 in most of the countries
when considering a period length of 10 years. In sum, the decline of inter-
individual inequality when extending the period length is approximately
compensated for by the increase of intra-individual inequality, such that
total inequality remains relatively stable with respect to period length. This
pattern is consistent overall across the different starting years selected.
Decomposing inequality measured by the MLD shows a similar pattern
(see Figure A1 in the Appendix).

Government Reduction of Inter- and Intra-Individual Inequality

Whereas Figure 1 compares the between- and within-group components
of pre-government inequality, we now turn to the question to what extent
welfare states reduce income inequality. We therefore also compute post-
government inequality components and calculate the difference between
the respective components before and after taxes and transfers. The extent
of redistribution using the traditional annual approach might change when
we extend the measurement period to take into account individual income
variation and the stabilization thereof by the welfare state. Figure 2 shows
the redistribution index for inter-individual and intra-individual inequality
reduction for varying period lengths and different starting years between
2001 and 2005, which are covered by all the countries in the CNEF data.
As a result, from the different time spans available, the number of plots
by country and their respective period length varies across countries. For
instance, KLIPS data from South Korea only cover 2003–2008, resulting in
relatively short period lengths and few plots, whereas German SOEP data
cover the period 1984–2016. Moreover, data on the United Kingdom from
the BHPS stop in 2008, meaning that the starting years 2001–2005 used in
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Fig. 2. Government reduction of the Theil between- and within-group component by period
length
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. Inequality reduction is measured by the
redistribution index R = I (y) − I (x), where y is equivalized pre-government household income
and x is equivalized post-government household income in 2010 USD PPP. Average values over
starting years 2001–2005.

Figure 2 only allow relatively short period lengths to be displayed for this
country.

We first comment on the redistributive effect measured by government
reduction of the between-group inequality component, shown in the left-
hand panel of Figure 2. In an annual perspective (i.e., taking a period
length equal to one), Germany clearly ranks first, followed by Australia,
Switzerland, the United Kingdom, the United States, and South Korea.
However, redistribution between individuals becomes less pronounced when
extending the period length, which changes the ranking of the countries,
as long-run redistribution turns out to be of differing importance across
each of the different welfare states. In a longer perspective, the United
Kingdom is less redistributive than the United States, while Australia is
less redistributive than Switzerland. All in all, long-run inequality between
individuals is reduced by about 0.3 Theil index points in Germany, 0.2 in
Australia, by 0.1–0.2 in Switzerland, the United Kingdom, and the United
States, and by only 0.04 points in South Korea. The reduction of within-
group inequality captures income smoothing by the welfare state, shown
in the right-hand panel of Figure 2. In contrast to redistribution between
individuals, the reduction of individual income variation increases quite
steadily with period length, while the extent of income smoothing by the
welfare state is much smaller than redistribution (0.02–0.07 as opposed to
0.1–0.3 index points) in absolute terms. Again, Germany ranks first and
South Korea last. Computing the MLD instead of the Theil coefficient
ranks Switzerland as both the most redistributive and most stabilizing
country, as seen in Figure A2 in the Appendix, whereas Germany ranks
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Fig. 3. Theil, redistribution ratio by period length
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. The redistribution ratio RR is defined as
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP. Average
values over starting years 2001–2005. Year-specific plots (for alternative starting years covering
a maximum period length of 15 years) are shown in the Appendix in Figure A3 for the Theil and
in Figure A4 for the MLD.

second. Apart from these two countries switching ranks, the picture remains
the same.

Redistribution Ratio

As mentioned, we are particularly interested in the relative importance of
long-run redistribution between individuals across countries, as opposed
to annual redistribution. In order to further investigate this question,
we present our redistribution ratio, defined in Section III as the share
of inter-individual inequality reduction in total inequality reduction, in
Figure 3. As shown in Figure 2, the German welfare state redistributes
to a large extent between individuals, but at the same time stabilizes
incomes to a large extent over time. Figure 3 shows how much of
overall inequality reduction over a given period length serves to reduce
long-run income differences between individuals. Two noteworthy patterns
emerge.

First, the redistribution ratio considerably decreases when extending the
period length beyond one year. For a four-year period length, 90 percent, if
not less, of overall inequality reduction serves long-run redistribution. For
a 13-year period length, the redistribution declines to roughly 80 percent.
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för utgivande av the SJE/The editors of The Scandinavian Journal of Economics.



C. Bartels and D. Neumann 1133

This finding is in line with Roantree and Shaw (2018), who find for the
United Kingdom that after 14 years, inter-personal redistribution amounts to
only 90 percent of total redistribution. Bovenberg et al. (2008) find that the
redistribution ratio is 74 percent in Denmark over a lifetime. Second, the US
government’s interventions seem to be proportionately more redistributive
between individuals than in all other welfare states considered, irrespective
of the period length. In contrast, Germany and Australia, which appeared
to be highly redistributive from an annual perspective (see the left-hand
panel of Figure 2 for p = 1), provide less redistribution between citizens
in the long run. This indicates support for the paradox of redistribution
(Korpi and Palme, 1998) mentioned in Section II: the population may
support the redistribution of resources in an annual context, as these welfare
states also offer comparably high insurance. Additionally, by comparison,
South Korea seems to devote more resources to income smoothing than to
redistribution. Both findings hold when computing the MLD instead of the
Theil coefficient (see Figure A4 in the Appendix).

Adjusted Country Rankings

Table 1 has illustrated how countries can be ranked in terms of their annual
redistributive performance, using annual government expenditure for social
security purposes or the reduction of the Gini coefficient through taxes
and transfers. Table 4 reproduces a similar ranking when using reductions
of the Theil coefficient as reported in Figure 2 (i.e., for a period length
of one year). Again, Germany turns out to be the most redistributive
country on an annual basis, followed by the Anglo-American countries
and Switzerland, respectively, as well as, finally, South Korea. However,
this ranking substantially changes when extending the measurement period.
For instance, when considering a five-year period, the United States turns
out to be the most redistributive country in relative terms (based on
our redistribution ratio as reported in Figure 3), followed by the United
Kingdom in second, and Germany in third. The United States keeps this
position also when considering a ten-year period.

The Impact of Age and Household Structure

To quantify the importance of cross-country differences in the demographic
structure of populations as well as household composition for our
redistribution ratio, we employ the DiNardo–Fortin–Lemieux (DFL)
reweighting method established by DiNardo et al. (1996). The goal is
to assess the extent to which long-run redistribution differences between
countries can be explained by differences in the country-specific household
type and age distributions. For example, Bönke et al. (2020) use the
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för utgivande av the SJE/The editors of The Scandinavian Journal of Economics.



1134 Redistribution and insurance in welfare states around the world

Table 4. Country rankings for annual and long-run redistribution
Rank Annual redistribution Long-run redistribution

R1 RR5 RR10

1 DE 0.33 US 0.93 US 0.85
2 AU 0.22 UK 0.90 DE 0.84
3 CH 0.21 DE 0.89 AU 0.82
4 UK 0.18 CH 0.89 CH 0.81
5 US 0.16 KR 0.89
6 KR 0.04 AU 0.87

Notes: Ranking of countries according to results presented in Figures 2 and 3, based on average values over starting
years 2001–2005.

DFL method to investigate the role of household and age distributions
for wealth inequality differences between Germany and the United States.
In the following, we explain how we adapt the DFL method to our
purposes.

Let each household be characterized by a vector (y, z, c) comprising
a continuous variable y (pre- or post-government income), a vector of
attributes z (i.e., age and household structure), and a country identifier
c. The joint distribution of income and attributes in a country is F(y, z, c),
while F(y, z |c) denotes the distribution of y conditional on the distribution
of z in c. Following DiNardo et al. (1996), the density of income in a given
country c, fc(y), can be written as

fc(y) ≡ f (y; cy = c, cz = c). (7)

The notation allows us to express the density of y in a given country
conditional on the distribution of attributes z in another country. For
example, while f (y; cy = DE, cz = DE) denotes the actual density of
income in Germany (DE), f (y; cy = DE, cz = US) is the counterfactual
density of income in Germany, applying the distribution of attributes in the
United States (US). The aim of the DFL reweighting method is to estimate
the counterfactual density, which (taking the example for DE and US) is
defined as

f (y; cy = DE, cz = US) =
∫

f (y |z, cy = DE)dF(z |cz = US)

=

∫
f (y |z, cy = DE)φz(z)dF(z |cz = DE), (8)

where φz(z) denotes the reweighting function

φz(z) =
dF(z |cz = US)
dF(z |cz = DE)

=
Pr(c = US|z)
Pr(c = DE|z)

Pr(c = DE)
Pr(c = US)

. (9)
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The probability of being a resident of country c, given individual
attributes z, can be estimated with a probit model:

Pr(cz = c|z) = Pr(ε > −β′H(z)) = 1 − φ(−β′H(z)). (10)

Here, φ(·) is the cumulative normal distribution and H(z) is a vector of
covariates.

We split the total population into 20 subcategories with four age
groups (<30, 30–49, 50–64, and 65 and older) and five household types
(single, lone parent, couple without/with children, and other households).
We construct two counterfactuals. First, populations of all countries are
reweighted for each available year according to the distribution of attributes
in the United States in 2001 (including the US itself for all other years
except 2001). Second, we repeat the reweighting procedure using the
population of Germany in 2001 as a baseline. We chose Germany and
the United States as baseline countries given their large population sizes
but relatively different socio-demographic structures and welfare state
typologies. Germany’s population is relatively old (see elderly share in
Table 5 in Section VI) and the welfare state is of the corporatist/Bismarckian
type, while the US population is relatively young and the welfare
state is of the liberal/Beveridgean type. We choose 2001 as the base
year as the redistribution ratios above are based on the starting years
2001–2005.

Figure 4 presents the results of our DFL reweighting exercise. The
top-right panel shows redistribution ratios applying the US age–household
structure in 2001. The bottom-right panel shows redistribution ratios
applying the German age–household structure in 2001. Both panels are
compared with the baseline redistribution ratios shown in Figure 3 and
repeated in the left-hand panels. Two findings are noteworthy. First,
Australia’s redistribution ratio moves upwards relative to the other countries,
such that, broadly speaking, reweighted redistribution ratios become more
similar across countries (at least when applying the US age–household
structure in 2001). This means that some of the cross-country variation is
indeed explained by socio-demographics, particularly for Australia, with its
comparably young population. Second, however, the United States remains
an outlier with a markedly higher redistribution ratio. This finding holds
when applying either the US or the German age–household structure
in 2001, thus indicating that differences in socio-demographics do not
account for much of the elevated US redistribution ratio. We conclude that
differences in the long-run redistribution across countries are only driven
to a limited extent by socio-demographic differences (such as household
composition or age structure), providing support for the importance of
welfare state institutions.

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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Fig. 4. Theil, reweighted redistribution ratio
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. The redistribution ratio RR is defined as
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP. Average
values over starting years 2001 to 2005.

The Impact of the Elderly and Public Pensions

In many welfare states, the elderly make up a growing share of the
population, and public pensions are often the largest spending item in
government budgets. As argued above, the impact of the elderly on the
redistributive character of welfare states is complex and, in some cases,
ambiguous. It is therefore important to assess the extent to which the
pattern observed in Figure 3 is driven by the share of the elderly in the
population, or by the share of social security pensions. This is done in
Figure 5, which reproduces Figure 3 when cancelling out the impact of
the elderly and public pensions on the redistributive character of welfare
states to some extent. The top-right panel shows the redistribution ratio
based on a sample restricted to the working-age population aged between
25 and 65. The bottom-right panel counts social security pensions as
pre-government income (i.e., interpreting pensions as deferred income).
Unfortunately, Australia does not provide information on public pensions
as a separate variable in the CNEF data, which means that we cannot add
public pensions to gross household income for Australia and cannot show
results for Australia in the bottom-right panel.
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Fig. 5. Theil, redistribution ratio excluding elderly and public pensions
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. The redistribution ratio RR is defined as
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP.Average values
over starting years 2001–2005. No information on public pensions is available for Australia.

Compared with the baseline redistribution ratio repeated from Figure 3
in the left-hand panels, both panels show that the pattern of the
redistribution ratio across countries is broadly confirmed. In the top-right
panel, the United States, with its relatively young population, turns out to
be more redistributive, whereas Germany with a relatively old population
turns out to be less redistributive by comparison. This can be expected,
as a higher share of transfers and benefits (other than pensions) will
serve as insurance over the life cycle in older populations. The bottom-
right panel counts social security pensions as pre-government income,
overall confirming the pattern in the left-hand panel, too. This means
that even without taking into account the income-smoothing function of
public pensions, most of the six welfare states under analysis appear to
be relatively less redistributive in the long run. South Korea is the only
exception as its redistribution ratio even exceeds one when counting social
security pensions as market income (not shown in the bottom-right panel).14

14This results from the fact that social security pensions in South Korea are much more income-
smoothing than income taxes and public transfers, whereas basic means-tested assistance for
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för utgivande av the SJE/The editors of The Scandinavian Journal of Economics.



1138 Redistribution and insurance in welfare states around the world

Intergenerational Redistribution

While in the previous exercise, public pensions did not turn out to
predominantly affect differences in the redistribution ratio across countries,
they might still play an important role in how welfare state types differ
in redistributing between different generations by means of their public
pension system. More precisely, in this subsection, we investigate to
what extent long-run income differences between two groups – pension
recipients and non-recipients, who are probably still paying social security
contributions to the pension system – are mitigated by the government.
In order to analyze this question, we have to further decompose the
between-group inequality component. That is, we only consider long-run
income inequality between individuals, and we define the income streams
of pensioners and non-pensioners as further subgroups. Hence, when
decomposing the between-group inequality component, the reduction of
between-group inequality now measures redistribution between individuals
across the groups of pensioners and non-pensioners, whereas the reduction
of the within-component measures redistribution between individuals within
both groups. We classify individuals as public pension recipients if they are
members of a household in which a public pension has been received for
at least one year within a given period length.

To evaluate the resulting pattern, we make use of the welfare state
classification presented in Table 1, now applied to the public pension system
only. Accordingly, retirement schemes can be classified into Bismarckian
systems, where earnings-related pensions are mainly financed by earnings-
related contributions, and Beveridgean systems, characterized by tax-
financed, flat-rate benefits providing an old-age income adequate to ensure
a minimum standard of living (Jensen et al., 2004). Germany, South
Korea, Switzerland, and the United States follow the Bismarckian tradition,
whereas Australia and the United Kingdom are known for their Beveridgean
pension systems. As mentioned, Australia does not provide information
on public pensions in the CNEF data, meaning that we must exclude it
from this exercise as well. On the one hand, we expect that Beveridgean
systems are more redistributive from an intergenerational perspective (i.e.,
between pensioners and non-pensioners), given that pension schemes are
less earnings-dependent in these welfare states and, thus, more equalizing
(Jensen et al., 2004). On the other hand, Bismarckian systems, which we

the elderly only amounts to about 6 percent of average earnings (OECD, 2017). Consequently,
within-group inequality is higher for post-government income than for pre-government income,
including social security pensions. Hence, the denominator of equation (6) is smaller than
the numerator, and the redistribution ratio exceeds one. As this result is only induced by the
construction of this exercise – which is provided for purposes of illustration – South Korea is
excluded from the figure.
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för utgivande av the SJE/The editors of The Scandinavian Journal of Economics.



C. Bartels and D. Neumann 1139

0.00

0.10

0.20

0.30

0.40

1 2 3 4 5 6 7 8 9 10 11 12 13

period length

DE US CH UK KR

between

0.10

0.20

0.30

0.40

0.50

1 2 3 4 5 6 7 8 9 10 11 12 13

period length

DE US CH UK KR

ratio

Fig. 6. Theil, intergenerational redistribution
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. The redistribution ratio RR is defined as
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP.Average values
over starting years 2001–2005. No information on public pensions is available for Australia.

would expect to be less intergenerationally redistributive given their more
pronounced dependence on individual earnings, often provide generous
means-tested minimum pensions and top-cap pensions for high-income
earners, so they might eventually turn out to be highly intergenerationally
redistributive as well.

The left-hand panel of Figure 6 is equivalent to the left-hand panel
of Figure 2 and shows the reduction of long-run income differences
between the two socio-demographic groups of pensioners and non-
pensioners (we only show the reduction of the between-group component
as we are interested in intergenerational redistribution). Germany reduces
intergenerational inequality by 0.1, Switzerland by 0.08, and the United
Kingdom and United States by about 0.02 index points. Germany
and Switzerland therefore engage in more intergenerational redistribution
between the groups of pensioners and non-pensioners than the other
countries. While pensions in both countries depend on previous earnings,
they also provide generous means-tested pensions (or equivalent basic
subsidies for the elderly) that amount to about 20 percent of average
earnings (OECD, 2017). The United States and the United Kingdom show
quite similarly sized intergenerational inequality reductions. The lowest
level of intergenerational redistribution occurs in South Korea (see also
footnote 14).15 This pattern remains roughly unchanged when extending
the period length over which long-run income is measured.

15Our findings might change if we could assess individual net present values (NPV) of future
pensions payments. We could then credit payments against contributions, thus assessing how
much individuals gain or lose over the life cycle. However, this would require a microsimulation
model that is harmonized for all CNEF countries, which, unfortunately, is not available.

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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To complete the picture presented in this exercise, we construct an
intergenerational redistribution ratio shown in the right-hand panel of
Figure 6. This ratio is different from the redistribution ratio in Figure 3,
because now it captures the share of population-wide long-run redistribution
(which is largely directed from non-pensioners to pensioners). The right-
hand panel of Figure 6 confirms that Germany and Switzerland also show
the highest level of intergenerational redistribution between non-pensioners
and pensioners in relative terms, with no significant difference across the
different period lengths considered.

In sum, neither the absolute (in terms of the difference between pre- and
post-government inequality) nor the relative (in terms of the redistribution
ratio) reduction of intergenerational inequality between individuals is
clearly higher for a specific welfare state type when considering public
pension systems. At best, we might conclude that Bismarckian types
with generous basic subsidies to the elderly tend to redistribute more in
relative terms between generations, given that Germany’s welfare state is
of the Bismarckian type and Switzerland exhibits both Bismarckian and
Beveridgean features.

VI. Explaining Cross-Country Differences

In the previous section, we analyzed to what extent long-run redistribution
between individuals differs from annual redistribution across countries. In
this section, we investigate potential explanatory factors for the observed
cross-country variation in annual and long-run redistribution. Given that
we are analyzing democratic welfare states, we interpret our estimated
redistribution measures to be – at least partly – the result of the demand
for redistribution and insurance within a population. Take the effect of the
share of elderly people, for example. Individuals in aging societies might
vote for higher taxes and social security contributions during working life
in anticipation of later retiring and enjoying higher benefits as a retiree.
Similarly, we expect retirees to vote in favor of higher taxes and social
security contributions in order to increase the retirement benefits they
are currently receiving (which might comprise increased contribution-based
pensions as well as additional means-tested benefits).

We address the role of explanatory factors by estimating the following
basic regression equation:

�ctp = X ′
ct β + αc + μt + εctp . (11)

Here, �ctp is a measure for redistribution in country c with starting
year t over period length p. Hence, �ct1 measures traditional annual
redistribution in year t. Xct is a vector of explanatory variables that are
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often used in the literature explaining cross-country differences in inequality
and redistribution. These are inequality of market income, the elderly
share, openness of the economy, migration, and the role of luck. As Xct

indicates, we regress on explanatory factors as measured in year t. When
considering long-run redistribution, year t is taken as the starting year of
the period considered. By doing so, we assume that the observed long-run
redistribution is – at least partly – the result of the role of explanatory
variables in the demand for (short- and long-run) redistribution expressed
in year t.

Market income inequality and the share of the elderly (defined as the
population above age 60) are derived from the CNEF data. Openness of
the economy is measured as the export share in GDP, which is taken from
the Penn World Tables 9.0. Migration per capita is available at the website
OECD.Stat. The role of luck is the average result from the World Value
Survey question asking respondents to choose a value between 1 and 10
according to their own belief that either “Hard work usually brings a better
life” (1) or “It is more a matter of luck and connections” (10), which is also
used in Alesina and Angeletos (2005). In equation (11), αc is a country
fixed effect, μt captures year effects (or rather period effects), and εctp is the
error term. When assessing annual redistribution, we take the redistribution
index defined in equation (5) as our measure for redistribution �ct1, and
estimate equation (11) using ordinary least squares (OLS). To assess long-
run redistribution in the next step, we take the redistribution ratio defined
in equation (6) as the dependent variable and estimate equation (11) for
varying period lengths using generalized least squares (GLS). In order to
address serial correlation in the error term εctp when increasing the period
length to more than one year, we directly allow for an autoregressive (AR)
process of an order equal to the period length p.

Average values of the explanatory variables by country are given in
Table 5. On average, market income inequality is lower in the United
Kingdom and Switzerland but higher in Germany and Australia. Germany
and the United Kingdom show the highest share of the elderly in the
population, with 40 percent of the population older than 60. In contrast, this
share is only 22 percent in South Korea and 28 percent in Australia and the
United States. The economies of Switzerland, Germany, and South Korea
are the most open as measured by the share of exports in GDP. Switzerland
had the largest inflow of migrants per capita during the period under
investigation. The belief that luck determines income is more prevalent in
Switzerland and Germany, whereas the belief that hard work brings success
is more prevalent in the United States. Table 5 also lists the expected impact
of the explanatory variables on annual and long-run redistribution: “+” for
a positive, “−” for a negative, and “?” for an ex ante unclear impact. We
further comment on this below when presenting the estimation results.
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Table 5. Descriptive statistics and expected impact of explanatory variables
Country Pre-gov. Gini Elderly share Openness Migration p.c. Luck

AU 0.511 0.278 0.227 0.008 4.207
CH 0.475 0.325 0.576 0.014 5.254
DE 0.534 0.392 0.365 0.009 5.362
KR 0.473 0.220 0.343 0.009 4.061
UK 0.462 0.392 0.237 0.003 4.550
US 0.489 0.279 0.076 0.003 3.636

Dependent variable Expected impact of explanatory variables
Annual redist. + + + − +

Long-run redist. ? − − − N/A

Notes: Averages by country across CNEF data years (see Table 2). Pre-government Gini and elderly share (population
above age 60) are own calculations from CNEF data. Exports in percentage of GDP are from Penn World Tables 9.0.
Migration per capita is from OECD.Stat. The role of luck is from the World Value Survey 1994, 2005, and 2010.

Explaining Annual Redistribution

Table 6 presents regression results estimated via OLS using the traditional
annual redistribution measure R1, the redistribution index, as a dependent
variable. Explanatory variables are added sequentially in Columns 1–5.
We start with the two explanatory factors that are most discussed in the
literature – pre-government income inequality and the share of the elderly –
then sequentially add further explanatory variables ordered by the number
of country–year observations. We expect higher market income inequality to
be associated with significantly higher annual redistribution, as the relatively
poor median voter in countries with high market income inequality is
likely to be in favor of redistribution (Meltzer and Richard, 1981). This is
indeed what we find,16 which is in line with results from previous studies,
such as Milanovic (2000), who also finds higher redistribution in countries
with greater market income inequality. As for the interpretation of results,
Column 1, for instance, states that a one-point increase in pre-government
Gini increases annual redistribution (measured as the difference between
pre- and post-government Theil) by 1.215 index points.

As suggested in the previous section, the share of the elderly might
play a particularly important role in explaining annual versus long-run
redistribution. However, the theoretical and empirical literature on the effect
of the elderly share on redistribution is ambiguous. Razin et al. (2002)
identify a trade-off due to aging: the greater number of retirees increases
the demand for benefits but reduces the willingness of the working-age
population to support redistribution, as they are net losers from increased

16The only exception is Column 5, which shows an insignificant effect. However, one should note
that regression (5) is based on a limited number of observations induced by the luck variable.
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Table 6. Explaining annual redistribution
Dependent variable: annual redistribution R1 based on Theil

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

Pre-gov. Gini 1.215∗∗∗ 0.802∗∗∗ 0.390∗∗∗ 0.386∗∗ 0.379
(0.128) (0.176) (0.141) (0.189) (0.248)

Elderly share 0.670∗∗∗ 0.581∗∗∗ 0.971∗∗∗

(0.090) (0.097) (0.123)
Exports % of GDP 0.080∗∗ 0.122

(0.034) (0.110)
Migrants p.c. −0.789 −1.858

(1.266) (1.170)
Luck 0.032∗

(0.017)

Country/year effects No Yes Yes Yes Yes
Adjusted R2 0.469 0.915 0.961 0.963 0.986
N 119 119 119 114 45

Notes: Regressions are based on data for all CNEF countries as listed inTable 5. Standard errors are heteroskedasticity-
robust and indicated in parentheses. Fewer observations in Columns 4 and 5 are due to fewer country-year observations
for the respective explanatory variables. ∗∗∗, ∗∗, and ∗ denote significance at the 1, 5, and 10 percent levels, respectively.

benefits for the elderly. However, we find that a higher share of the
elderly is associated with significantly more annual redistribution. This is
in line with the positive associations also found by Tabellini (2000) and
Moene and Wallerstein (2001). However, both studies aim to capture the
insurance rather than the redistributive effect, using annual expenditures
for social security and insurance programs as the dependent variable
to explain differences across welfare states. We will come back to this
point of contention when discussing the regression results for long-run
redistribution. Indeed, annual redistribution in a country with a high share
of the elderly might very well turn out to be income-smoothing over a
longer period.

For the openness of the economy, we expect a positive association with
annual redistribution. This assumption builds on Rodrik (1998), who reports
a positive correlation between government spending and trade openness,
hypothesizing that societies demand (and receive) an expanded role of
the government and more social insurance and/or benefits at the price of
larger doses of external risk. In our regressions, openness of the economy
shows a positive association with annual redistribution, which, however, is
insignificant in most specifications.

Soroka et al. (2006) argue that migration reduces solidarity within a
community and, thereby, reduces support for interpersonal redistribution,
which might hold in the short run as well as in the long run. In
our regressions, migration indeed shows a negative association with
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redistribution but, as for openness of the economy, effects are insignificant
in most specifications.

Finally, the belief that luck determines income (rather than hard work)
is associated with significantly more annual redistribution, which is in line
with Alesina and Angeletos (2005), who argue that the social desirability
of redistribution increases with the share of income that is due to luck (as
opposed to effort).

The inclusion of country fixed effects absorbs most of the cross-country
variation, as seen by the large increase in the adjusted R2 between Columns
1 and 2. This means that most of the differences in annual redistribution
across countries are due to country-specific features that remain constant
over time, such as welfare state types. In our long-run redistribution
regressions, we include interaction effects to further investigate the role of
welfare state types. Qualitatively, regressions based on the MLD show the
same results overall, except for the effect of luck, which turns insignificant
(see Table A1 in the Appendix). The coefficients are larger because the
MLD is larger, on average, than the Theil coefficient.

Explaining Long-Run Redistribution

We now turn to regression results explaining long-run redistribution, where
the redistribution ratio, RRp, across varying period lengths, p, is our
dependent variable. Unfortunately, we only have one or a maximum of three
(Germany) observations per country for the role of luck and therefore we
cannot include this variable in our long-run regressions. GLS regression
results for varying period lengths using both Theil and MLD are shown
in Table 7.17 As for the interpretation of results in this case, we would
conclude in the first column, for instance, that a one-point increase in
pre-government Gini reduces long-run redistribution (as measured by the
redistribution ratio) by 0.199 points.

The association between market income inequality and long-run
redistribution is ex ante less clear than for annual redistribution. In principle,
one could expect a negative as well as positive effect depending on whether
(the reduction of) inter- or intra-personal inequality turns out to be more
important on average across countries. In Table 7, the effect is negative
and significant for most period lengths, while it is significantly positive
only for p = 3 using the Theil. This suggests that higher market income
inequality tends to be associated with more income smoothing and less
long-run redistribution.

17We refrain from displaying a stepwise introduction of explanatory variables because this alters
neither sign nor significance of the estimated coefficients. The estimation for period lengths of
more than six years is not feasible due to limited data availability across countries.
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Table 7. Explaining long-run redistribution
RR2 RR3 RR4 RR5

Dependent variable: redistribution ratio RRp based on Theil
Pre-gov. Gini −0.199∗∗∗ 0.186∗∗ −0.090 0.043

(0.069) (0.094) (0.070) (0.050)
Elderly share −0.099∗∗∗ −0.322∗∗∗ 0.070∗ −0.074∗

(0.025) (0.035) (0.041) (0.041)
Exports % of GDP −0.031 0.026 −0.062∗∗ −0.049∗∗

(0.021) (0.018) (0.025) (0.020)
Migrants p.c. −0.879 −0.542∗∗ 0.878∗∗ −1.166∗∗∗

(0.633) (0.232) (0.344) (0.408)

Country/year effects Yes Yes Yes Yes
N 108 99 94 89

Dependent variable: redistribution ratio RRp based on MLD
Pre-gov. Gini −0.713∗∗ −0.609∗∗∗ −0.719∗∗∗ 0.042

(0.323) (0.192) (0.210) (0.122)
Elderly share −0.621∗∗∗ −0.684∗∗∗ −0.134 −0.585∗∗∗

(0.124) (0.148) (0.233) (0.114)
Exports % of GDP 0.048 0.050 −0.036 0.063∗

(0.046) (0.042) (0.073) (0.034)
Migrants p.c. −3.120 −3.168∗∗ −0.677 −0.013

(2.614) (1.458) (1.104) (0.809)

Country/year effects Yes Yes Yes Yes
N 108 99 94 89

Notes: Regressions are based on data for all CNEF countries as listed in Table 5; though, the role of luck is not included
because only a maximum of three observations per country are available. Standard errors are heteroskedasticity-robust
and indicated in parentheses. ∗∗∗, ∗∗, and ∗ denote significance at the 1, 5, and 10 percent levels, respectively.

As mentioned above, the sign of the coefficient for the share of the
elderly in the population might very well change when considering long-
run redistribution rather than annual redistribution (i.e., the sign might turn
negative). Reformulating the trade-off identified by Razin et al. (2002),
we hypothesize that a greater number of retirees increases the demand for
insurance (i.e., income smoothing rather than long-run redistribution). Our
findings are in line with this rationale, as the coefficient is negative and
highly significant using the long-run redistribution ratio for various period
lengths.18 This result is robust to an alternative setting, where we restrict our
sample to the working-age population (see Table A2 in the Appendix). The
negative association between long-run redistribution and the share of the
elderly – which implies a positive association between income smoothing
and elderly share – is supported by, for example, Tabellini (2000) and

18The only exception of a small positive effect arises for p = 4 using the Theil.
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Moene and Wallerstein (2001), who find a positive association between
government spending for insurance and the share of elderly. However, in
order to more neatly connect to studies such as Razin et al. (2002), which
explicitly address the intra- versus inter-generational effects of redistribution
and the political support for redistribution, we would need to analyze
detailed panel data on income and redistributive preferences or voting across
countries, which, unfortunately, is beyond the scope of this paper.

Trade openness largely shows a negative association with long-run
redistribution. This supports the “insurance” argument of Rodrik (1998)
mentioned above, according to which people demand more income
smoothing when facing higher external risk.

Migration is associated with significantly less long-run redistribution in
most specifications. This provides evidence for Soroka et al. (2006), cited
above. The result is also in line with Sandmo (2002), who argues that the
threat of emigration of top taxpayers in high-tax countries might induce
these welfare states to provide relatively more insurance.

Welfare State Types and Long-Run Redistribution

Finally, we test whether different welfare state types reveal a clear
association with long-run redistribution. One might hypothesize that
corporatist or Bismarckian welfare states are associated with lower
redistribution ratios, given the relative importance of social insurance
benefits. Therefore, in the Appendix, we repeat the regressions from Table 7,
separately incorporating a dummy for Bismarckian and corporatist welfare
states, while abandoning country fixed effects. Tables A3 and A4 in the
Appendix show that the hypothesis is confirmed for some period and
inequality specifications, while it is rejected for others. Similarly, interacting
welfare state type and the share of the elderly does not show a clear
relationship. Thus, we conclude that welfare state type does not suggest a
specific association with long-run redistribution apart from what is captured
by country fixed effects. On the one hand, this might indicate that welfare
states are more country-specific and depend on more unique design features
than what can be grasped using welfare state typologies. On the other hand,
and probably more importantly, our cross-country analysis rests on only six
different welfare states, for which we have long-run panel observations at
the moment, whose number also differs across countries (hence, countries
enter the regression analysis with different relative weights). Therefore, we
conclude that a proper investigation of the specific role of welfare state
types (based on general classifications) for long-run redistribution remains
a question for future research, when more long-run panel data will hopefully
be available for a wider range of welfare states in a harmonized way.

C© 2021 The Authors. The Scandinavian Journal of Economics published by John Wiley & Sons Ltd on behalf of Föreningen
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VII. Conclusion

An important feature of modern welfare states is that they do not just
redistribute income between individuals but also smooth individual income
over time. This paper investigates to what extent the measurement of
redistribution in an annual framework, as widely used in the scientific
literature and in policy debates, overstates actual redistribution between
individuals in the long run in six different welfare states. Using panel data
for Australia, Germany, South Korea, Switzerland, the United Kingdom,
and the United States from the CNEF, we decompose total income
inequality into income differences between individuals and individuals’
income variation over time, and compute a redistribution ratio based on
these inequality measures, capturing the long-run redistributive character of
welfare states.

We find that the majority of income inequality is indeed explained
by income differences between individuals. However, intra-individual
inequality (i.e., individual income variation over time) constitutes total
inequality by a non-negligible percentage in all countries and rises when
extending the measurement period. The share of reduction in interpersonal
inequality, as measured by a redistribution ratio that we define, decreases to
nearly 80 percent for the maximum period length considered in Germany,
Switzerland, the United Kingdom, and the United States.

Ranking countries by their relative redistributive impact in the long run
(as opposed to insurance) shows that Anglo-American countries such as the
United Kingdom and the United States are – relative to overall redistribution
– more redistributive between individuals over a longer perspective than the
corporatist welfare state of Germany. The finding for Germany suggests
support for the paradox of redistribution (Korpi and Palme, 1998), which
states that redistributing resources in an annual context might be supported
by the population if welfare states also offer high insurance.

We examine possible explanatory factors for cross-country differences in
observed annual versus (relative) long-run redistribution. Regression results
show that higher market income inequality is associated with more annual
redistribution, whereas the impact is less clear and mostly negative for long-
run redistribution. The latter finding suggests that higher market income
inequality tends to be associated more with income smoothing than with
long-run redistribution. Migration and trade openness are associated with
lower long-run redistribution. The share of the elderly turns out to be a
factor of particular interest, as a higher share of elderly in the population
is associated with more annual, but less long-run redistribution between
individuals. This can be explained by the growing share of elderly people,
who might vote for systems that redistribute more on an annual basis by
using social security contributions and taxes to fund public pensions. To
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reformulate the trade-off identified by Razin et al. (2002), we conclude
that a greater number of retirees seem to have increased the demand for
annual redistribution and insurance but decreased the demand for long-run
redistribution.

Appendix

Table A1. Explaining annual redistribution
(1) (2) (3) (4) (5)

Dependent variable: annual redistribution R1 based on MLD
Pre-gov. Gini 2.263∗∗ 4.748∗∗∗ 2.609∗∗ 2.705∗ −2.427

(0.905) (1.288) (1.114) (1.532) (2.263)
Elderly share 3.483∗∗∗ 2.757∗∗∗ 6.225∗∗∗

(0.609) (0.720) (1.092)
Exports % of GDP 0.631∗ −0.970

(0.338) (0.784)
Migrants p.c. −4.679 −4.261

(10.296) (10.399)
Luck −0.140

(0.135)

Country/year effects No Yes Yes Yes Yes
Adjusted R2 0.032 0.906 0.936 0.939 0.967
N 119 119 119 114 45

Notes: Regressions are based on data for all CNEF countries as listed inTable 5. Standard errors are heteroskedasticity-
robust and indicated in parentheses. Fewer observations in Columns 4 and 5 are due to fewer country–year observations
for the respective explanatory variables. ∗∗∗, ∗∗, and ∗ denote significance at the 1, 5, and 10 percent levels, respectively.
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Table A2. Explaining long-run redistribution, working-age population
RR2 RR3 RR4 RR5

Dependent variable: redistribution ratio RRp based on Theil
Pre-gov. Gini −0.155∗∗∗ 0.129 −0.152∗∗ 0.301∗∗∗

(0.055) (0.108) (0.070) (0.110)
Elderly share −0.122∗∗∗ −0.263∗∗∗ −0.193∗∗∗ −0.191∗∗∗

(0.018) (0.049) (0.060) (0.049)
Exports % of GDP 0.045∗∗ 0.127∗∗∗ 0.157∗∗∗ 0.094∗∗∗

(0.018) (0.017) (0.026) (0.035)
Migrants p.c. −1.171 −0.942 −0.297 −0.585

(1.202) (0.592) (0.353) (0.552)

Country/year effects Yes Yes Yes Yes
N 108 99 94 89

Dependent variable: redistribution ratio RRp based on MLD
Pre-gov. Gini −0.661∗∗ −0.366∗∗ −0.706∗∗∗ 0.240∗∗∗

(0.308) (0.166) (0.204) (0.073)
Elderly share −0.626∗∗∗ −0.711∗∗∗ −0.097 −0.629∗∗∗

(0.107) (0.126) (0.240) (0.106)
Exports % of GDP 0.052 0.089∗∗∗ −0.015 0.092∗∗∗

(0.039) (0.032) (0.071) (0.031)
Migrants p.c. −2.394 −1.664 −0.173 0.583

(2.405) (1.468) (0.765) (0.866)

Country/year effects Yes Yes Yes Yes
N 108 99 94 89

Notes: Regressions are based on data for all CNEF countries as listed in Table 5; though the role of luck is not
included because only a maximum of three observations per country are available. Only the working-age population
(aged 25–55) is considered. Standard errors are heteroskedasticity-robust and indicated in brackets. ∗∗∗, ∗∗, and ∗

denote significance at the 1, 5, and 10 percent levels, respectively.
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Table A3. Explaining long-run redistribution, welfare state type I
RR2 RR3 RR4 RR5

Dependent variable: redistribution ratio RRp based on Theil
Pre-gov. Gini −0.102∗ 0.175∗∗ −0.084 −0.084

(0.059) (0.082) (0.055) (0.078)
Elderly share 0.010 −0.037 0.045∗∗ −0.011

(0.048) (0.088) (0.022) (0.043)
Corporatist × elderly share 0.057 0.016 0.055 0.346∗∗∗

(0.058) (0.082) (0.072) (0.062)
Corporatist −0.018 −0.012 −0.017 −0.132∗∗∗

(0.021) (0.026) (0.030) (0.024)
Exports % of GDP −0.030 −0.003 −0.083∗∗ −0.046∗∗

(0.027) (0.017) (0.033) (0.018)
Migrants p.c. −0.169 −0.307 0.883∗∗ 0.104

(0.374) (0.367) (0.388) (0.414)

Year effects Yes Yes Yes Yes
N 108 99 94 89

Dependent variable: redistribution ratio RRp based on MLD
Pre-gov. Gini −0.760∗∗ −0.213∗∗ −0.010 0.616∗∗∗

(0.342) (0.096) (0.102) (0.110)
Elderly share −0.180 −0.155 0.125∗ −0.040

(0.116) (0.138) (0.072) (0.056)
Corporatist × elderly share 1.168∗∗∗ −0.377∗∗∗ −0.537∗∗∗ −0.765∗∗∗

(0.401) (0.070) (0.131) (0.090)
Corporatist −0.449∗∗∗ 0.178∗∗∗ 0.228∗∗∗ 0.300∗∗∗

(0.144) (0.032) (0.054) (0.033)
Exports % of GDP 0.013 0.087∗∗∗ 0.024 0.090∗∗∗

(0.068) (0.014) (0.042) (0.021)
Migrants p.c. −1.451 −3.985∗∗∗ −0.930 −2.721∗∗∗

(2.848) (1.515) (0.985) (0.411)

Year effects Yes Yes Yes Yes
N 108 99 94 89

Notes: Regressions are based on data for all CNEF countries as listed in Table 5; though the role of luck is not included
because only a maximum of three observations per country are available. Germany and South Korea are grouped as
corporatist welfare states. Standard errors are heteroscedasticity-robust and indicated in brackets. ∗∗∗, ∗∗, and ∗ denote
significance at the 1, 5, and 10 percent levels, respectively.
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Table A4. Explaining long-run redistribution, welfare state type II
RR2 RR3 RR4 RR5

Dependent variable: redistribution ratio RRp based on Theil
Pre-gov. Gini −0.105∗ 0.152∗ −0.089∗ 0.001

(0.060) (0.086) (0.047) (0.091)
Elderly share 0.027 −0.045 0.040∗∗ −0.023

(0.052) (0.095) (0.019) (0.038)
Bismarck × elderly share 0.032 −0.001 0.059 0.141

(0.071) (0.081) (0.044) (0.137)
Bismarck −0.001 −0.001 −0.015 −0.055

(0.028) (0.025) (0.022) (0.051)
Exports % of GDP −0.046 −0.005 −0.095∗∗ −0.012

(0.030) (0.022) (0.041) (0.029)
Migrants p.c. −0.342 −0.316 0.869∗ −0.424

(0.466) (0.353) (0.456) (0.622)

Year effects Yes Yes Yes Yes
N 108 99 94 89

Dependent variable: redistribution ratio RRp based on MLD
Pre-gov. Gini −0.752∗∗ −0.162 0.080 0.725∗∗∗

(0.352) (0.212) (0.192) (0.178)
Elderly share −0.157∗ −0.076 0.223∗∗∗ 0.098

(0.086) (0.144) (0.075) (0.067)
Bismarck × elderly share 0.992∗∗ −0.186 −0.350∗∗ −0.704∗∗∗

(0.428) (0.126) (0.173) (0.177)
Bismarck −0.387∗∗ 0.108∗∗∗ 0.167∗∗∗ 0.289∗∗∗

(0.162) (0.038) (0.054) (0.053)
Exports % of GDP 0.080 0.007 −0.103∗ −0.021

(0.192) (0.043) (0.062) (0.047)
Migrants p.c. −0.958 −4.302∗∗ −0.418 −3.279∗∗∗

(3.854) (1.877) (0.971) (0.631)

Year effects Yes Yes Yes Yes
N 108 99 94 89

Notes: Regressions are based on data for all CNEF countries as listed in Table 5; though the role of luck is not included
because only a maximum of three observations per country are available. Germany, Switzerland, and South Korea are
grouped as Bismarckian welfare states. Standard errors are heteroskedasticity-robust and indicated in parentheses.
∗∗∗, ∗∗, and ∗ denote significance at the 1, 5, and 10 percent levels, respectively.
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Fig.A2. MLD, government reduction of the between and within component by period length
Source: Own calculations, CNEF.
Notes: Inequality is measured by the MLD coefficient. Inequality reduction is measured by the
redistribution index R = I (y) − I (x), where y is equivalized pre-government household income
and x is equivalized post-government household income in 2010 USD PPP. Average values over
starting years 2001 to 2005.
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Fig. A3. Theil, redistribution ratio by period length and starting year
Source: CNEF.
Notes: Inequality is measured by the Theil coefficient. The redistribution ratio RR is defined as
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP. Each country
plot displays ratios by period length for four selected starting years. We use at least some starting
years around the millennium for all countries except the United Kingdom, where panel data
including post-government incomes are only available until 2006, such that the earliest starting
year for a 14-year period length is 1992.
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för utgivande av the SJE/The editors of The Scandinavian Journal of Economics.



C. Bartels and D. Neumann 1155

0.40

0.60

0.80

1.00

1 2 3 4 5 6 7 8 9 10 11 12 13

period length

2001 2002 2003 2004

AU

0.40

0.60

0.80

1.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14

period length

2000 2001 2002 2003

CH

0.40

0.60

0.80

1.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

period length

1990 1995 2000 2005

DE

0.40

0.60

0.80

1.00

1 2 3 4 5 6

period length

2003 2004 2005 2006

KR

0.20

0.40

0.60

0.80

1.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

period length

1992 1993 1994 1995

UK

0.40

0.60

0.80

1.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

period length

1990 1995 2000 2005

US

Fig. A4. MLD, redistribution ratio by period length and starting year
Source: CNEF.
Notes: Inequality is measured by the MLD coefficient. The redistribution ratio RR is
[Ibetween(y) − Ibetween(x)]/[I (y) − I (x)], where y is equivalized pre-government household
income and x is equivalized post-government household income in 2010 USD PPP. Each country
plot displays ratios by period length for four selected starting years. We use at least some starting
years around the millennium for all countries except the United Kingdom, where panel data
including post-government incomes are only available until 2006, such that the earliest starting
year for a 14-year period length is 1992.
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