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ABSTRACT

This paper provides comprehensive cross-country evidence on the relationship between earnings
inequality and intra-generational mobility by simulating individual earnings and employment trajectories in
the long-term using short panel data for 24 OECD countries. On average across countries, about 25% of
earnings inequality in a given year evens out over the life cycle as a result of mobility. Moreover, mobility
is not systematically higher in countries with more earnings inequality in general. However, a positive and
statistically significant relationship is found only in the bottom of the distribution. This reflects the role of
mobility between employment and unemployment and not that of mobility up and down the earnings
ladder.

RESUME

Ce document fournit une analyse approfondie de la relation entre 1’inégalité des revenus d’activité et
la mobilité intra-générationnelle en simulant les trajectoires professionnelles a 1’aide de données de panel
sur une courte période pour 24 pays de I’OCDE. En moyenne et pour 1’ensemble des pays, environ 25% de
l'inégalité des revenus observée une année donnée s’égalise au cours du cycle de vie du fait de la mobilité.
De plus, la mobilité n’est pas systématiquement plus élevée dans les pays généralement plus inégalitaires
en termes de revenus. Toutefois, on observe une relation positive et statistiquement significative entre
inégalité et mobilité dans la partie inférieure de la distribution. Cela reflete le réle de la mobilité entre
emploi et chdmage, et non celui de la mobilité ascendante et descendante sur I'échelle des salaires.
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1. Introduction

1. In many countries the perception that inequality has deepened and upward mobility has stalled
has become a prominent issue in the political debate. A particular contentious issue is whether there is any
connection between earnings inequality and earnings mobility across the working life or even across
generations. If inequality and mobility are closely related, cross-country comparisons of inequality within a
given year give a poor indication of the true depth of economic inequalities because mobility has a
tendency to even out earnings differences in the long-term. Given the importance of mobility in
determining the nature and depth of economic inequalities, perceptions of mobility play an important role
in shaping attitudes to inequality and redistribution. Indeed, De Tocqueville (1835) first proposed the idea
that the difference in attitudes towards redistribution between Europe and the United States can be
explained by differences in mobility rates. More recently, Piketty (1995) and Benabou and Ok (2001) have
shown how perceived mobility can affect preferences for redistribution across countries. Surprisingly,
little is known about the actual degree of earnings mobility in different countries.

2. This paper contributes to the debate by focusing on the relationship between earnings inequality
and intra-generational mobility.> Despite its importance, there is no comprehensive cross-country
evidence, with previous studies typically focusing on comparisons between the United States and one or a
few European countries (never more than five). Burkhauser and Poupore (1997), OECD (1997), Aaberge
et al. (2002), Aaberge and Mogstad (2012) find that mobility in the United States is either lower or similar
in Continental European countries. By contrast, Flinn (2002), Bayaz-Ozturk et al. (2012) and Bowlus and
Robin (2012) suggest that mobility is more equalising in the United States.® In sum, the expectation that
mobility is substantially higher in high inequality countries such as the United States has only received
mixed support.* Moreover, the small number of countries considered in previous studies makes it hard to
draw strong conclusions about the relationship between inequality and intra-generational mobility.

3. The lack of more comprehensive evidence on the relationship between inequality and
intra-generational mobility largely reflects data limitations. Measuring mobility requires comparable data
that allow individuals to be followed over a substantial part of their working lives. In principle, this can be
done by mobilising data that are collected for administrative purposes such as social security records or by
making use of cohort surveys that are specifically designed to follow individuals over long periods of time.

1. Apart from affecting social welfare through its impact on inequality, mobility also affects welfare though
its impact on risk. This is especially important when mobility takes the form of large unanticipated
earnings changes and the ability to insure against earnings volatility is limited. While important, this aspect
of mobility is not considered in this paper.

2. Krueger (2012) shows that the relationship between income inequality and inter-generational mobility,
described by the so-called “Great Gatsby curve” (a reference to the character who rises “from the rags to
riches” in F. Scott Fitzgerald's novel), is negative: countries with higher levels of income inequality exhibit
lower levels of inter-generational mobility.

3. Studies using administrative records to analyse intra-generational mobility within countries include
Aaberge and Mogstad (2012) for Norway, Bjorklund (1993) for Sweden, Bonke et al. (2015) for Germany,
Kopczuk et al. (2010) and Guvenen et al. (2015) for the United States and Waaijers and Lever (2013) for
the Netherlands. These studies typically suggest that the bulk of earnings differences at a point in time is
permanent, but that earnings mobility also plays a significant role in smoothing out temporary fluctuations
in earnings.

4, These mixed findings reflect the sensitivity of the results with regards to: i) numerous comparability issues
across datasets and samples; ii) the choice between labour earnings or household incomes; iii) differences
in the concepts of mobility and inequality; and iv) the extent to which they isolate positional mobility in a
stable distribution of earnings from structural mobility (i.e. movements in the entire distribution), due to
structural changes or changes in macro-economic conditions.
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Unfortunately, such data are only available for a limited number of countries and tend to be difficult to
compare internationally. While in most OECD countries high-quality household or labour force panel
datasets exist, these typically do not allow individuals to be followed for more than a few years. This is
because they either have a rotating panel design or suffer from substantial attrition as it tends to be difficult
to keep subjects in panel surveys for extended periods of time.

4. The main contribution of this paper is to provide for the first time comprehensive evidence across
a large number of advanced economies on the relationship between inequality and intra-generational
mobility. In order to overcome the data limitations that have prevented previous studies from doing so, this
paper makes use of simulation techniques to generate individual earnings and employment trajectories in
the longer term using short panel data for 24 OECD countries. The simulation methodology builds on
previous work by Buchinsky and Hunt (1999) and Bowlus and Robin (2004, 2012). Buchinsky and Hunt
(1999) employ flexible statistical methods based on the estimation of transition matrices to analyse how
mobility has changed during the 1980s in the United States. Building on this work, Bowlus and Robin
(2004, 2012) propose a simulation model of individual employment and earnings trajectories. Bowlus and
Robin (2004) use the simulation approach to document how life-time inequality has evolved in the United
States, while Bowlus and Robin (2012) compare the equalising effect of mobility over the life course
across five advanced economies. The present paper adapts the simulation approach used in Bowlus and
Robin (2012) while refining the model of earnings dynamics and unemployment benefit recipiency.

5. Considerable effort is made to ensure that the simulation approach captures the actual degree of
earnings mobility well. This is primarily done by using an unique database for Italy drawn from
social-security records that allows following individuals for over 25 years. The validation exercise shows
that the statistical model of long-term earnings captures the actual evolution of earnings, including the
degree of earnings mobility, very well. As both the value of adding an additional year and the fit of the
model decline as the time horizon is extended, the paper focuses on long-term earnings (defined over ten or
twenty years), rather than earnings over entire working careers as was the case in Bowlus and Robin
(2004, 2012).

6. Since inequality and mobility can be defined in many ways (see Jantti and Jenkins, 2015, for a
comprehensive survey of the literature on intra-generational and inter-generational mobility), it is
important to be clear at the outset what is meant with those terms in the present paper. Inequality refers
here, unless specified otherwise, to the distribution of monthly earnings across all active individual in the
labour force, including both the employed and the unemployed, after taking account of all unemployment
benefits recipiency.”> Earnings mobility refers to movements up and down the earnings ladder and
movements in and out of employment, more formally, to changes in the earnings position of individuals in
an otherwise stable distribution (“positional mobility™). It is measured in terms of the percentage reduction
in short-term earnings inequality as a result of mobility (Shorrocks, 1978). The concept of mobility used in
this paper has a number of important implications. First, we abstract from macro-economic dynamics that
affect the level and distribution of earnings (e.g. economic growth, business cycle effects). Second,
mobility is defined in terms of relative earnings changes and hence non-directional. An improvement in the
relative earnings position of one person is necessarily associated with a deterioration in that of at least one
other person. Third, mobility is zero when the earnings position of individuals remains unchanged from
one year to the next and one when the position of all persons is exactly reversed.

5. This means that the concept of inequality is quite different from that used in the literature on wage
inequality which has tended to focus on hourly wages of the employed. While this is reasonable in the
context of studies that focus on inequality in a given year we believe a broader concept of inequality is
more appropriate when focusing on inequality in the long-term.
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7. The analysis in this paper provides three main insights. First, the results show that on average
across the countries analysed, mobility, i.e. movements up and down the wage ladder and in and out
employment, reduces inequality, as measured by the Gini index, by about 25% over the first 20 years of
careers. This implies that approximately 75% of inequality within a year is permanent. Second, the
cross-country correlation between mobility and inequality at a point in time tends to be weak and depends
on the measure of inequality used. This means that the belief that higher inequality is compensated by
higher mobility is not validated in general. Only when using inequality indices that focus on the tails of the
distribution (e.g. P90/P10, P80/P20 ratios) is the relationship between inequality and mobility positive and
statistically significant, while no statistically significant relationship exists using indices that make use of
the entire distribution (e.g. Gini, Theil). Third, looking at the relationship between mobility and inequality
along the entire earnings distribution, we find that the positive relationship between inequality and mobility
that is observed when using the P90/P10 or the P80/P20 percentile ratios is driven by the relationship
between inequality in the bottom of the distribution and movements between unemployment and
employment. These results are robust to a series of sensitivity tests.

8. This remainder of the paper is structured as follows. Section 2 presents the simulation
methodology in detail. Section 3 conducts a validation exercise of the simulation method using social
security data for Italy. Section 4 describes the data for the cross-country analysis. Section 5 discusses the
estimates of short-term inequality, long-term inequality and mobility across countries and socio-economic
groups. Section 6 analyses the relationship between inequality and mobility across countries. Section 7
presents a comprehensive sensitivity analysis. Section 8 concludes.

2. A simulation methodology for calculating the distribution of long-term earnings

9. The simulation methodology used in this paper draws heavily on previous work by Bowlus and
Robin (2012), while refining it further in a number of important ways. First, as explained in more detail
below, the present approach allows for somewhat more elaborate earnings dynamics. It is shown using
social-security data for Italy that this substantially improves the ability of the simulation model to capture
the actual degree of mobility in the data over long periods. Second, we allow for a more detailed
characterisation of unemployment insurance. While Bowlus and Robin (2012) assume that all the
unemployed receive unemployment insurance according to a uniform replacement rate for each country,
the present analysis focuses on effective insurance which takes account of the coverage rate of
unemployment insurance and the generosity of unemployment benefits (insurance and assistance).
Moreover, both the probability of being covered and the replacement rate vary across individuals based on
their observed characteristics.

10. The remainder of this section is structured as follows. It starts by discussing why and how
structural mobility is removed from the data to isolate positional mobility within a stable distribution of
earnings. It then sets out how the different parameters for the simulations are estimated. It concludes by
describing how individual earning and employment trajectories are simulated based on the estimated
parameters.

2.1 Removing structural mobility

11. When comparing mobility across countries it is important to isolate positional from structural
mobility (MaCurdy, 2007). Structural mobility relates to changes in the distribution itself over time due to
macro-economic developments, policy reforms or structural change. Positional mobility refers to changes
in the position of individuals within an otherwise stable distribution of earnings. Since the present interest
is in understanding the equalising effect of positional mobility on inequality in the long-term we seek to
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abstract from structural mobility.® In much of the previous literature structural mobility has been controlled
for through the use of time dummies (MaCurdy, 2007). We go slightly further and follow Bowlus and
Robin (2012) by removing any structural variation of earnings by regressing log earnings on time dummies
interacted with education dummies with 2010 as the reference year.” In addition to controlling for changes
in macro-economic conditions (e.g. growth, business cycle) this also controls for changes in the
educational structure of earnings. Bowlus and Robin (2012) argue that this is likely to be sufficient in the
present case given the short nature of the data. All remaining dynamics in earnings are interpreted as
positional mobility.®

2.2 Estimating the simulation parameters

12. The simulation of individual earnings and employment dynamics requires estimating parameters
to characterise earnings-experience profiles, earnings mobility within groups, employment mobility and the
probability of being covered by unemployment benefits when unemployed.

13. Using adjusted earnings from the previous stage, w;,, fully flexible earnings-experience profiles
by sex and education are estimated using the following Mincerian model:

(2.1) Wy = zjy + fi + €3t

where z;; is a vector that includes the constant, a gender dummy, a set of education dummies, a cubic in
potential experience and the full set of interaction terms composed of the cubic in potential experience, the
education dummies and the gender dummy. The resulting earnings-experience profiles by sex and
education are completely unrestricted.” They effectively allow characterising the degree of positional
mobility between experience, education and gender groups.’® A individual-specific fixed effect, f;, is
allowed for in the fixed-effects specification (FE) but not in the specification based on ordinary least
squares (OLS). The estimations explicitly allow for conditional heteroskedasticity using the feasible GLS
procedure. This is implemented by regressing the squared residuals of equation (2) on z;; with parameter

vector w and re-estimating equation (2.1) with weights proportional to 1/./z;; @.

14. The next step is to model earnings mobility within groups, i.e. movements in the distribution of
earnings relative to the predicted earnings trajectories, as well as employment mobility, i.e. movements
between employment and unemployment. To model earnings mobility within groups, we use the
normalised residuals from the previous stage #@;; = €;;/+/z;+@ , which capture the variation in earnings
within groups, and use these to allocate all employed individuals to residual earnings deciles. In a
somewhat ad hoc way, unemployment is treated as an additional state, giving eleven possible origin and

6. Taking account of structural mobility would require a fully-fledged structural model of macro-economic
dynamics over the life-course which is well beyond the scope of this paper.

7. The year 2010 is also used as the base year for the simulations. This means that the data used for the
simulations are unaffected by this adjustment and that this is only relevant for the purposes of the
estimations.

8. Where appropriate, the analysis abstracts from temporary changes in unemployment benefit systems in
response to the crisis (e.g. the extension of the maximum duration of unemployment benefits in the United
States).

9. The data do not allow controlling for additional variables that have been shown to be important for
explaining earnings-experience profiles such as tenure and foreign-born status.

10. Since this component of mobility does not entail any uncertainty, it does not contribute to risk but reduces
long-term inequalities when expected earnings-experience profiles differ across socio-economic groups.
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destination states. In order to characterise the transition matrix using relatively small samples, we
parametrically estimate the transition probabilities using multinomial logit models. To avoid having
excessively small destination cell sizes that prevent the model from converging, far away cells are
regrouped by restricting the maximum distances between wage deciles, as in Bowlus and Robin (2012).
The maximum distance is restricted to three in the baseline results whereas results based on maximum
distances of four and two are reported in the sensitivity analysis."* We estimate the following multinominal
logit model for each origin state, m:

(2.2) P(m,nlhy) = exp[hi8(mn)]

~ IM=10 explhi 8 (m,n)]

where P(m,n) is the probability of moving from state g;; = m at time t to state q;;;; = n at time t+1 with
Y.jP(m,n|h;) = 1and hy is a vector including a constant, a gender dummy, education dummies, a cubic
in potential experience. In our preferred specification (referred to as DYN), we also include a set of
dummies for the previous state q;;_, = [ at time t-1. This dynamic specification is only used when
estimating (2.1) with OLS and not when allowing for a person fixed effect in the first stage (FE). The
reason for this is that the person fixed effects are estimated over just three years but are kept constant for
the simulation of earnings and employment trajectories in the long-term. This means that the simulations
based on the fixed-effects specification are likely to already imply too much persistence in earnings
dynamics and, hence, to underestimate the degree of mobility. However, as will become clear when
discussing the results from the validation exercise, OLS has a tendency to overstate the actual degree of
mobility in the data.’® To avoid estimating transition paths associated with very few individuals, the lagged
states are regrouped in the same way as the destination states.

15. As explained below, the expected wage growth and transition parameters obtained from
estimating equations (2.1) and (2.2) are sufficient to simulate the earnings trajectories of those employed.
To also take account of replacement earnings when unemployed in the form of unemployment benefits one
has to determine whether or not they receive unemployment benefits and if so how much. The probability
of being covered by unemployment benefits is modelled using the following logistic regression:

1
1+exp(—1;9)

(23) P(c=1ry) =

where P(c = 1|r;) refers to the probability of receiving unemployment benefits (c = 1), conditional on a
vector r that includes a constant, education dummies, a quadratic of potential experience, a dummy for
having previous work experience, and two unemployment-duration dummies (12-24 months and
24+ months) and a set of interaction terms between gender with the other variables in the model.*®

16. The parameters for the unemployment replacement rate come directly from the
OECD Taxes-and-Benefits model. For the present purposes, the replacement rate is allowed to vary by
decile of the previous wage and takes account of non-linearities in the replacement rate with respect to the
previous wage. This is important because in most OECD countries unemployment benefits are capped at a

11. For example, using a maximum distance of 3, all destinations of persons in the first decile who transition to
the fourth decile or a higher one are treated as the same state.

12. Bowlus and Robin (2012) use the OLS and FE to obtain respectively upper and lower bound estimates of
mobility.

13. The probability of being covered not only captures eligibility to unemployment benefits among the
unemployed, but also the extent to which eligible unemployed persons claim the benefits to which they are
entitled.

10
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given ceiling. Moreover, to capture the fact that in many OECD countries replacement rates decline with
the duration of unemployment, replacement rates are calculated separately for the first year of
unemployment, the second year and the third year onward.

2.3 Simulating individual earnings and employment trajectories

17. The estimated parameters are used to simulate the employment and earnings trajectories for
individuals present in the reference year (2010). Rather than simulating the remaining working lives of
each individual until retirement as do Bowlus and Robin (2012), the present analysis simulates the
employment and earnings histories for all active individuals in the reference year aged 15 to 54 for a period
of ten years (or, in another setting, active individuals aged 15 to 34 for a period of twenty years). This
means that we simulate on average shorter working trajectories than Bowlus and Robin (2012). Since the
information content of the simulations is likely to decline for further away years, this choice was made to
remain as close to the actual data as possible. Simulating equal length trajectories of ten years for all
individuals rather than estimating the remaining working lives until retirement for individuals of different
ages also avoids having to make assumptions on discount factors for calculating present values.**

18. To simulate the ten year employment and earnings trajectories for all individuals in the reference
year we proceed as follows. First, based on equation (2.1), we calculate the predicted expected wage for
each individual based on its gender, education and potential experience and for each year, z;;7 . Second,
when using the FE-based model, we also retrieve the individual’s fixed effect, f;. Third, based on a
sequence of random draws for each year and the individual-specific predicted transition probabilities from
(2.2), we assign individuals to an employment state and, if employed, an earnings decile in each year.

19. For those employed, we need to determine the precise rank of each individual within deciles.
Previous studies typically assume that the rank within deciles is preserved, even if individuals change
deciles, or that rank is assigned randomly within deciles. We follow Bowlus and Robin (2012) who
propose a nearest-neighbour procedure which entails predicting the rank at t+1 that yields the closest
match to its original rank in the overall earnings distribution and is also consistent with the predicted decile
at t+1. This means that individuals that move to higher deciles will be placed in the bottom of these
deciles, individuals who move down will be placed in the top of these deciles and individuals who stay in
the same decile will retain a similar rank as in the original distribution at t. Having determined the rank
distribution, it is straightforward to obtain the empirical cumulative density function. Assuming that
residual wages are log-normally distributed, one can generate the standard normal distribution of residual
log wages by inverting the cumulative density function. Multiplying the normalised wages by ./z;;®
yields the residual log wage for each employed individual.

20. For those who are employed, we can now calculate their wage in each year t to t+s as follows:
(2.48) Wf; = exp(zyP + f; + Uit/ 2t )

where z;,y refers to the predicted expected log wage for each individual based on its gender, education and
potential experience at time t, f; the individual-specific fixed effects (only used in the FE-based model) and
1.4/ z;;@ the residual log wage based on the random allocation of individuals across potential destination
deciles conditional on their origin state, gender, experience and potential experience.

21. For those unemployed in the reference year or at any point during the simulation period, we need
to calculate replacement earnings. First, we determine whether an unemployed person is covered by

14. Bonke et al. (2015) show that this can have large implications for the measured degree of mobility.

11
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unemployment benefits. This is done by randomly assigning coverage to unemployed persons conditional
on their predicted probability of being covered (2.3) based on their gender, education, potential experience
and time spent in unemployment. Second, given coverage status, we impute replacement earnings. Those
who do not receive unemployment benefits are given zero replacement earnings. For those who receive
unemployment benefits, we need the last wage before becoming unemployed which is calculated as z;;_,, 7
in the reference year or w;._, during the years of the simulation period. We then use the applicable
replacement rate given the last wage and the time spent in unemployment, as obtained from the
OECD Taxes-and-Benefits model. Replacement earnings of the unemployed are thus calculated as follows:

(24b) Wllg = piv’\?it_u if C; = 1 or V,l\/llg =0if C; = 0

Equations (2.4a) and (2.4b) jointly allow simulating the employment and earnings trajectories for all active
persons aged 15 to 55 in the actual data in the reference year.™

22. Having defined individual earnings trajectories, it is now possible to compute measures of
inequality in the short and the longer-term.'® Short-term inequality is defined as inequality within a given
year averaged over time. Long-term inequality is defined as inequality of average earnings. The percentage
reduction in short-term inequality that is obtained by averaging earnings over time is referred to as
mobility (Shorrocks, 1978). Formally, it is defined as one minus the ratio of long-term to short-term
inequality:

(73t we)

@M =1- G

where I(.) represents the inequality metric (Gini, Theil, MLD, P90/P10 or P80/P20 in this paper), w;
represents the vector of individual earnings in year t, and 7, indicates the share of total earnings in year t in
the sum of total earnings over the T year period (10 or 20 in this paper). M ranges from 0 (no equalising
mobility) to 1 (fully equalising mobility) as long as the inequality measure used satisfies the transfer
principle (i.e. inequality falls if a transfer from a richer to a poorer person is made and vice versa). Since
this is not the case for percentile ratios (e.g. a transfer from P70 to P30 does not affect the P90/P10 ratio),
these are arguably less appropriate for measuring the overall degree of mobility. However, as will become
clear in the results section, their “local” nature is helpful for assessing how the relationship between
inequality and mobility varies along the distribution of earnings.

WE+wU
15. The present value of earnings v in year t in the reference year for person i is given by: v;, = % where
6 refers to time preferences in the form of a discount factor. A larger discount factor tends to increase the
present value of earnings of persons with steep earnings-experience profiles compared with individuals
with more shallow or even declining earnings-experience profiles. As a result, the choice of the discount
factor can have important implications for comparisons of mobility across different age groups. To avoid

influencing interpersonal comparisons in this way the baseline results do not discount the future.

16. As in Bowlus and Robin (2012), measurement error is not modelled. Previous studies have found that
measurement error in wage and earnings data is non-classical and mean reverting (Gottschalk and Huynh,
2010). Non-classical measurement error leads to a reduction in measured inequality, while classical
measurement error increases it. The effect of measurement error on mobility is less clear. In order to
examine the role of measurement error in household surveys such as those used in the present paper,
Gottschalk and Huynh (2010) match the US Survey of Income and Program Participation with US tax
records (which may be considered free of measurement error) for the same individuals. They find that the
effects of non-classical measurement error are largely offset when estimating mobility, as measured by the
inter-temporal correlation in earnings. To the extent that their results carry over in the present context the
bias as a result of measurement error may be minor.
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3. Validation of the simulation methodology using Italian Social Security data
3.1 Data

23. The simulation procedure is validated using longitudinal data from Italy’s National Social
Security Institute (Istituto Nazionale della Previdenza Sociale — INPS). The data represent a random
sample of individuals working in the private sector during the period 1985 to 2012. This corresponds to
around 6% of the workforce or 1.1 million persons on average per year."’

24. The data record all job spells in a year for each individual in the sample, including their start and
stop dates, total gross earnings (before taxes and transfers and including bonuses, performance pay,
overtime payments), age, gender, contract type, industry, region, working time, number of days and weeks
worked. In the case of multiple job spells per individual per year, wages are summed across all job spells in
that year. The analysis focuses on gross annual earnings. While the earnings data are of very high quality,
the data were trimmed by removing individuals in the bottom and top percentiles of the earnings
distribution in each gender and potential experience group (0-10 years, 10-20 years, 20-30 years, 30-40
years, 40 years or more) in a given year. Since information on educational attainment is not available,
skills are measured on the basis of occupations in terms of blue and white collar jobs. The measure of skills
is kept constant over time using the highest level recorded during the period 2002 to 2012.

25. For the purposes of the validation exercise, the analysis focuses on individuals who are
continuously employed during the period 2002 to 2012. It does not take account of employment mobility,
i.e. movements between employment and unemployment, since the data only provide information on
employed workers in the private sector.® To allow for consistent comparisons between the actual and
simulated data, the former are adjusted for changes in the level and skill structure of earnings since 2002,
in the same way as in the simulated data.

3.2 Rank correlations

26. To validate the simulation methodology we compare the degree of earning mobility in the actual
and the simulated data. The most direct way of doing this is by means of Spearman’s rank correlations
between individual earnings across different years. In order to assess the ability of the simulations to
replicate the pattern of earnings mobility along different segments of the distribution of earnings, Table 1
documents the actual and predicted rank correlations between individual earnings in 2003 and 2004
conditional on their position in the distribution of earnings in 2003.

217. The rank correlations in the actual data suggest that positional mobility is concentrated in the
bottom half of the distribution of initial earnings and declines with initial earnings for earnings above the
median. The rank correlation is very low in the first decile (i.e. showing high mobility), then is stable in
deciles from 2 to 6 before gradually rising to 85 in the highest decile.'® The significance of differences in

17. Individuals are selected on the basis of their date of birth (all persons born the 1st or the 9th of every month
are included).

18. Workers who are not employed in the private sector may be employed in the public sector, be unemployed
or inactive.

19. For men, the rank correlation is similar across the first six deciles of initial earnings at around 0.3 and

increases then gradually to over 0.8 in the highest decile. For women, the overall pattern is similar except
in the lowest decile of initial earnings where positional mobility is considerably higher than for men. This
may reflect the importance of changes in working hours for earnings mobility among women with low
initial earnings.

13
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positional mobility across the earnings distribution is an important reason for adopting the flexible method
used here instead of parametric approaches that impose uniform wage dynamics.

28. The extent to which the simulated data capture the varying importance of earnings dynamics
across the distribution of initial earnings differs across specifications. All three specifications have a
tendency to underestimate the degree of positional mobility in the bottom of the distribution and
overestimate it in the centre and top of the distribution. However, the OLS and DYN specifications
perform much better than that based on FE. The average absolute difference between the predicted and
actual rank correlation across deciles is about 50% higher in the FE specification (38% instead of 28/29%).
Moreover, while the pattern of mobility based on the FE specification is broadly symmetric with about the
same amount of positional mobility in the bottom and top of the initial distribution of earnings, the OLS
and DYN specifications suggest considerably more positional mobility in the bottom of the distribution of
initial earnings than in the top, consistent with the pattern in the actual rank correlations.

Table 1. Rank correlations of year-to-year earnings immobility in the actual and simulated data

Spearman’s rank correlation between individual earnings in 2003 and 2004 conditional on initial earnings decile

Deciles Actual OLS simulation Fixed effects Dynamic
simulation simulation

D1 0.23 0.35 0.71 0.40

D2 0.35 0.26 0.42 0.32

D3 0.32 0.21 0.18 0.27

D4 0.33 0.21 0.13 0.26

D5 0.29 0.21 0.14 0.28

D6 0.35 0.20 0.15 0.30

D7 0.39 0.24 0.15 0.23

D8 0.47 0.33 0.19 0.30

D9 0.61 0.42 0.36 0.46

D10 0.85 0.69 0.71 0.67

Average correlation 0.42 0.31 0.32 0.35
Average absolute deviation

. 0.12 0.16 0.12

from actual correlation

Average deviation over the

. 0.29 0.38 0.28
actual average correlation
Source: Authors’ estimates based on INPS data.

29. In order to assess the ability of the simulations to capture long-term earnings dynamics in

addition to those in the short-term, Table 2 shows rank correlations between individual earnings in the first
year of the simulations and those, respectively, three, six and nine years later. As before, the rank
correlations are shown by decile of the initial distribution of earnings. Extending the observation period
reduces actual rank correlations and increases mobility. The average rank correlation across deciles
declines from 0.42 for one-year differences (Table 1) to 0.29 for three-year differences, to 0.20 for six-year
differences and 0.16 for nine-year differences. The qualitative pattern of the rank correlations across
deciles remains similar when increasing the time differences, with mobility being concentrated in the
bottom the distribution and declining rapidly when approaching the top of the distribution. The
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performance of the simulations across specifications also remains broadly similar, with OLS and DYN
doing significantly better than the FE specification. DYN performs best across durations with the average
normalised deviation increasing to 0.38 over three years, 0.47 over six years and 0.52 over nine years as
compared with 0.39 for OLS after three years, 0.48 after six years and 0.53 after nine years and 0.54 for FE
after three years, 0.74 after six years and 0.82 after nine years. The decline in precision over time provides
an argument for restricting the simulation period to ten years.

Table 2. Rank correlations of long-term earnings immobility in the actual and simulated data
Spearman’s rank correlation between individual earnings in Period 1 and Period 2 conditional on initial earnings decile

A. Three-year window (2003-06)

Average absolute  Average deviation
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 |Average correlation  deviation from over the actual
actual correlation  average correlation
Actual 0.08 020 021 019 021 023 023 033 045 0.76 0.29 -
OLS simulation 0.13 0.10 0.08 0.07 0.14 013 0.13 0.17 0.23 0.48 0.17 0.11 0.39
Fixed effects simulaton | 0.67 0.37 0.15 0.10 0.08 0.13 0.13 0.14 0.31 0.65 0.27 0.16 0.54
Dynamic simulation 021 0.18 013 012 015 017 0.11 0.17 0.30 0.48 0.20 0.11 0.38
B. Six-year window (2003-09)
Average absolute  Average deviation
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 |Average correlation  deviation from over the actual
actual correlation  average correlation
Actual 0.06 0.09 011 012 013 016 0.15 0.21 0.32 0.65 0.20 -
OLS simulation 0.08 0.05 0.03 0.04 008 007 008 011 014 0.39 0.11 0.10 0.48
Fixed effects simulaton | 0.62 0.32 0.13 0.09 008 0.09 0.11 0.11 0.28 0.61 0.24 0.15 0.74
Dynamic simulation 0.09 0.10 0.07 0.06 008 0.12 0.09 0.13 0.21 0.38 0.13 0.09 0.47
C. Nine-year window (2003-12)
Average absolute  Average deviation
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 |Average correlation  deviation from over the actual
actual correlation  average correlation
Actual 0.04 0.07 0.10 0.09 0.08 0.13 0.13 0.17 0.27 0.57 0.16 -
OLS simulation 0.08 0.05 0.02 0.04 004 004 005 0.08 0.08 0.34 0.08 0.09 0.53
Fixed effects simulaton [ 0.60 0.29 0.10 0.07 0.07 0.11 0.10 0.09 0.23 0.56 0.22 0.14 0.82
Dynamic simulation 0.07 0.07 0.06 0.04 007 009 006 0.09 017 0.34 0.11 0.08 0.52

Source: Authors’ estimates based on Italian INPS data for 2003-12.

3.3 The equalising effect of mobility

30. The final step of the validation exercise involves comparing the degree of earnings mobility in
the simulated data over the period 2003 to 2012 with the degree of mobility observed in the actual data
during the same period as measured by the Shorrock’s index which is the main mobility measure used in
this paper. Figure 1 shows the Shorrocks mobility index which measures the percentage reduction in
earnings inequality, in terms of the Gini index, when individual earnings are averaged over time Panel A
shows that mobility reduces earnings inequality by 7% over the ten years from 2003 to 2012 in the actual
data. Panel B shows that the effects of earnings mobility over ten years vary considerably across birth
cohorts, with mobility reducing within-cohort inequality by almost 30% among young cohorts born after
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1980 but by only around 5% for older cohorts born before 1960.% In both cases, the simulated data based
on the OLS model overestimate mobility, while the model based on fixed-effects underestimates mobility.
By contrast, the model where transitions are estimated using a dynamic multinomial logit matches the
actual degree of mobility rather well. This is the case over time as well as across cohorts.

Figure 1. Shorrocks’ mobility index in the actual and simulated data

Percentage reduction in earnings inequality when averaging earnings over time

OLS eeceeenes Fixed effects — — Dynamic Actual
A. Mobility over two to ten years, 2003-12 B. Ten-year mobility by birth cohort, 1948-84
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Source: Authors’ estimates based on Italian INPS data for 2003-12.

31. Overall the comparison of earnings mobility in the simulated and the actual data shows that the
simulation methodology is able to predict the main features of positional mobility over up to ten years
reasonably well. Since the dynamic specification performs best overall this will be the main focus of the
results section, while the results based on the other specifications will be discussed in the sensitivity
analysis.

4. Data
4.1 Panel data on individual earnings and employment status

32. For the purposes of the simulations of employment and earnings trajectories, we make use of
short household panel surveys from 24 different countries. Table A2 in the Annex describes in detail the
data sources used, the sample periods and any adjustments made to the data for each country in the sample.
All datasets except Japan are nationally representative and allow following individuals for at least three
years.

33. For European countries except Germany, Switzerland and the United Kingdom, we make use of
the longitudinal data of the European Survey of Income and Living Conditions (EU-SILC) for the period
2004-2011. Since there are no data available for Germany and Switzerland in the longitudinal version of
EU SILC, we make use of national sources in the form of, respectively, the German Socio-Economic Panel
(GSOEP) and Swiss Household Panel (SHP) for the period and the British Household Panel Survey

20. These results reflect a mix of cohort and age effects, with the latter likely to prevail since mobility, as we
will see, is much stronger for young workers than for prime age or older workers.
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(BHPS) for the same period. While the United Kingdom is included in the EU SILC longitudinal data, we
make use of the British Household Panel Survey (BHPS) instead as the sample is much larger. A drawback
of the British Household Panel Survey (BHPS) is that it has been replaced by the UK Household
Longitudinal Study (UKHLS) in 2009, which means that the latest year available for the United Kingdom
is 2008 instead of 2011 as for the other countries. Data for the Slovak Republic end in 2010 and data for
Sweden end in 2009. For the four non-European countries, we make use of national sources in the form of
the Household, Income and Labour Dynamics in Australia (HILDA) survey for Australia, the Survey of
Income and Program Participation (SIPP) for the United States, the Korean Labor and Income Panel Study
and the Keio Household Panel for Japan.

34. In all cases, the period for the estimation of the simulation parameters is 2004-2011 and the
reference year used for the simulations is 2010 except in the cases of Slovak Republic, Sweden and the
United Kingdom as discussed above.

35. Since these household panels are not necessarily designed for the purposes of making
cross-country comparisons of inequality and unemployment, an external validation is conducted to assess
how well the data used can re-produce standardised indicators of inequality and unemployment that have
been constructed by the OECD. The results from the external validation exercise are reported in Table A4
and suggest that the data used in this paper can reproduce the OECD measures of unemployment and
inequality well. Having established that the information content of the actual data used is indeed
meaningful for the purposes of making cross-country comparisons, the next step is to assess the internal
validity of the simulated data by comparing the simulated values for inequality, unemployment and benefit
coverage with those in the same year in the actual data. The results are reported in Table A5 and generally
suggest a very good fit between the actual and the simulated data.

36. The analysis makes use of the following information: monthly earnings in the previous year if
employed (annual labour earnings divided by the number of months worked), education, potential
experience (current age minus school-leaving age with the latter defined as in OECD, 2014) and gender.
All information relates to the time of the interview unless specified otherwise. Individuals with missing
information are dropped. The estimations focus on individuals aged 15-64 at any point in the sample
(20-64 for Denmark and Japan). Students, apprentices, employees in armed forces, self-employed and
inactive are dropped. Because of outliers with implausibly high or low earnings values, data are trimmed at
the bottom and top 1% within each gender, education and potential experience group. Finally, only
individuals with complete information for at least three consecutive observations are kept.

4.2 Data on unemployment benefit coverage and generosity

37. Individual data on unemployment benefit (UB) coverage among the unemployed are obtained
from the European Union Labour Force Survey (EU-LFS) for the European countries, Household, Income
and Labour Dynamics (HILDA) for Australia, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, National labour force survey for Turkey and the
Current Population Survey March supplement (CPS March) for the United States.

38. Table A2 in the Annex summarises average UB coverage rates by country and workforce group
for the period 2004-2011. It shows that coverage rates are higher for men than for women in the majority
of countries (21/24), presumably reflecting higher labour market attachment. UB coverage also tends to
increase with age except in countries that rely heavily or exclusively on unemployment assistance
(e.g. Australia, United Kingdom). In all countries except Australia and Japan, coverage rates are much
lower for workers without any actual work experience. There is no consistent pattern across education
groups. In countries such as Korea and the United States, it increases with the level of education as a result
of higher labour market attachment, while it decreases in countries that rely exclusively on UA.
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A somewhat similar pattern is observed for the coverage rate by duration of unemployed. On average
across countries, coverage rates decline slightly with the duration of unemployment. This reflects the role
of social assistance in many OECD countries for unemployed persons who exhaust their unemployment
insurance benefits.

39. Data on unemployment benefit generosity are derived from the OECD’s database on tax-benefit
policies, which describes redistribution policies for working-age people and their families and allows for
comparisons of income adequacy and work incentives over time and across countries. For the present
purposes, the replacement rate is allowed to vary by decile of the previous wage and, hence, takes account
of non-linearities in the replacement rate with respect to the previous wage. This is important because in
most OECD countries unemployment benefits are capped at a given ceiling. Moreover, many countries
apply declining replacement rates schedules to preserve work incentives over the duration of the
unemployment spell.

40. In order to give an indication of the variation in replacement rates across unemployed persons,
Table A3 reports average replacement rate by level of previous earnings as a percentage of the average
wage (50%, 100% and 200%) and for different periods of the unemployment spell (first year, second year
and third to fifth year). As one would expect, replacement rates are lower or constant the higher the last
monthly wage and the longer the duration of unemployment. On average across countries, the average
gross replacement rate is 52% for an individual with previous earnings at 50% of the average monthly
earnings in the first year of unemployment, and drops to 15% for those unemployed for more than two
years. For an individual with previous earnings at 200% of the average wage the replacement rate goes
from 27% in the first year to 5% after two years.

5. Results
5.1 Results by country

41. Table 3 provides a comprehensive picture of short-term earnings inequality, long-term earnings
inequality and earnings mobility across 24 OECD countries based on a consistent methodology and
comparable data. Earnings inequality is measured in terms of the Gini, Theil, Mean Logarithmic Deviation,
and the P80/P20 and P90/P10 percentile ratios.”* Earnings mobility is defined as the percentage reduction
in short-term earnings inequality over time as a result of mobility (Shorrocks’s mobility index). The
measures over ten years relate to individuals aged 15 to 54 years old (20 to 54 for Denmark and Japan) in
the reference year while the measures over 20 years focus on young persons aged 15-24 in the reference
year (20-29 for Denmark and Japan). Since the latter focus on young people and cover the most important
part of their career, at least in terms of mobility, these are used to provide a lower-bound estimate of the
role of mobility for life-time inequality. Annex Table A7 provides similar results that focus on
continuously employed persons and hence abstracts from movements between unemployment and
employment.?

21. A minimum income floor of 10% is imposed for those individuals who are unemployed and do not qualify
for an unemployment benefit is imposed when computing the Theil index, the Mean Logarithmic
Deviation, and the percentile ratios. This is necessary because these indices cannot be calculated in the
presence of zero earnings. We run a sensitivity analysis to test that this choice does not affect our results
(see Section 7).

22. Rather than re-estimating the simulation parameters using a highly selected sample of persons who are
continuously employed during the sample period this is done ex post by assuming that persons who are
predicted to become unemployed remain in the current employment state. In terms of the transition matrix,
this means that transitions in and out of unemployment are added to the diagonal elements of the matrix.
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42. The results show that on average across the countries analysed mobility reduces earnings
inequality by around 25% over the working life. This can be seen from the Gini index over 20 years which
provides a crude indication of the role of mobility for inequality over the working life since it follows
young persons during the first twenty years of their careers when mobility is most important. Results
focusing only on continuously employed individuals, which abstract from movements in and out of
employment, suggest that short-term and long-term earnings inequality are considerably lower than those
for active individuals and that the proportional inequality-reducing effect of mobility is also substantially
lower (about 15%) (Table A7).

43. While these results indicate that short-term earnings inequality contains a sizeable transitory
component, it also implies that the bulk of earnings inequality is permanent in nature. Long-term earnings
inequality reflects structural differences in earnings which are determined by the structure of labour
demand and supply, and the nature of policies and institutions.

44, The ranking of countries differs somewhat across the different concepts of earnings inequality
used. Denmark, Finland, the Netherlands and the Slovak Republic rank consistently among the group of
countries with the lowest levels of long-term earnings inequality, while the United States, Japan, Greece,
Italy and Estonia consistently rank among the top third of countries with the highest levels of long-term
earnings inequality.
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Table 3. Short-term earnings inequality, long-term earnings inequality and earnings mobility across countries

Based on simulations over ten or twenty years®

Gini coefficient Theil index Mean Logarithmic Ratio P80/P20 Ratio P90/P10 Ratio P90/P50 Ratio P50/P10
Over 20 years Over 10 years over 10 years Deviation (MLD) over 10 over 10 years over 10 years over 10 years over 10 years
Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilly Short-  Long- Mobilly Short-  Long- Mobilly
term term term term term term term term term term term term term term term term
Average 0.31 0.23 23.7 0.33 0.30 10.5 0.19 0.23 14.3 0.23 0.16 30.3 3.00 2.54 10.3 7.88 4.45 29.3 1.97 1.91 34 3.94 2.32 26.8
Australia 0.34 0.24 28.7 0.35 0.30 15.2 0.21 0.25 14.6 0.30 0.15 39.4 2.85 2.48 13.1 5.95 4.16 30.1 2.06 1.97 4.6 2.89 2.12 26.8
Austria 0.33 0.25 24.6 0.35 0.30 121 0.20 0.24 14.6 0.25 0.16 32.0 3.06 2.69 12.0 7.10 4.60 35.1 2.03 1.97 29 3.49 2.34 33.1
Belgium 0.24 0.18 23.1 0.27 0.25 8.0 0.13 0.14 10.5 0.17 0.11 20.7 2.12 2.04 3.9 4.03 3.34 17.2 1.73 1.65 4.8 2.33 2.03 13.1
Czech Republic 0.25 0.20 20.7 0.27 0.24 11.0 0.13 0.17 9.7 0.24 0.11 345 2.12 2.04 3.7 3.49 3.05 12.6 1.67 1.60 43 2.09 1.91 8.7
Denmark 0.20 0.18 12.2 0.21 0.19 8.7 0.08 0.10 6.0 0.23 0.07 33.9 1.73 1.66 4.2 2.45 2.38 3.0 1.53 1.51 1.1 1.61 1.58 1.9
Estonia 0.45 0.30 337 0.42 0.35 15.2 0.28 0.36 19.6 0.30 0.22 39.7 3.46 2.80 19.0 | 2095 518 75.3 2.21 2.10 5.0 9.48 247 74.0
Finland 0.20 0.14 30.2 0.26 0.24 9.9 0.12 0.14 9.3 0.21 0.10 29.0 213 2.04 4.2 3.22 2.92 9.4 1.76 1.75 0.7 1.83 1.67 8.8
France 0.30 0.24 20.2 0.32 0.30 8.3 0.18 0.21 14.4 0.18 0.15 28.1 2.42 2.29 5.5 4.97 4.10 17.5 1.95 1.91 2.0 2.54 2.15 15.7
Germany 0.29 0.22 23.8 0.36 0.34 6.0 0.22 0.24 18.9 0.13 0.21 15.7 3.20 2.98 6.8 7.77 5.76 25.8 2.1 2.05 3.2 3.67 2.82 23.2
Greece 0.55 0.40 26.4 0.39 0.35 1.7 0.25 0.40 18.2 0.27 0.24 39.3 8.91 3.46 61.2 | 17.22 762 55.8 1.77 1.70 3.8 9.75 4.49 54.0
Italy 0.43 0.36 15.7 0.35 0.32 7.7 0.20 0.28 16.1 0.19 0.21 26.6 2.64 2.59 21 17.94 573 68.0 1.86 1.85 0.9 9.63 3.10 67.8
Japan 0.36 0.31 12.2 0.41 0.38 7.8 0.27 0.34 22.7 0.16 0.27 20.6 5.17 4.47 13.5 9.67 7.87 18.6 2.21 2.14 2.7 4.39 3.67 16.4
Korea 0.24 0.18 23.8 0.32 0.29 10.0 0.16 0.18 12.8 0.21 0.13 24.9 2.78 2.57 7.5 4.70 4.06 13.6 2.07 1.98 4.2 2.27 2.05 9.8
Netherlands 0.16 0.14 10.1 0.26 0.24 6.1 0.11 0.12 9.4 0.14 0.10 19.2 2.12 2.08 2.0 3.28 3.07 6.4 1.71 1.66 2.8 1.92 1.85 3.7
Poland 0.33 0.24 26.5 0.34 0.30 12.9 0.19 0.25 13.6 0.28 0.16 37.0 2.64 2.43 7.9 6.01 3.90 35.1 2.00 1.91 4.4 3.00 2.04 32.0
Portugal 0.28 0.22 20.5 0.40 0.36 9.1 0.27 0.31 21.6 0.19 0.22 28.7 2.96 2.60 121 7.05 5.39 23.5 2.61 2.56 1.7 2.7 2.10 22.3
Slovak Republic 0.26 0.18 30.6 0.26 0.22 14.4 0.12 0.17 8.2 0.31 0.10 38.8 2.00 1.88 5.8 3.32 2.67 19.5 1.60 1.52 4.8 2.07 1.76 15.4
Slovenia 0.29 0.20 30.6 0.36 0.32 9.4 0.20 0.28 16.0 0.22 0.19 32.3 2.68 2.56 4.6 18.31 4.76 74.0 2.06 2.02 1.8 8.89 2.35 73.5
Spain 0.43 0.27 36.2 0.37 0.32 13.8 0.22 0.30 15.3 0.29 0.18 39.8 3.28 2.80 147 | 1493  5.07 66.0 2.00 1.88 5.9 7.48 2.70 63.9
Sweden” 0.27 0.20 272 0.27 0.24 11.6 0.13 0.14 9.7 0.24 0.10 325 2.05 1.88 8.5 3.39 2.98 12.2 1.84 1.79 25 1.85 1.66 10.0
Switzerland 0.21 0.17 22.2 0.27 0.24 9.6 0.12 0.15 9.4 0.20 0.11 243 2.31 2.16 6.5 4.25 3.81 10.2 1.61 1.55 4.0 2.64 2.47 6.5
Turkey 0.27 0.19 28.3 0.33 0.29 12.8 0.18 0.22 12.9 0.28 0.14 38.0 2.70 2.50 7.3 5.01 3.71 25.9 2.14 2.06 3.4 2.34 1.80 231
United Kingdom 0.36 0.30 16.1 0.35 0.32 8.2 0.20 0.23 16.5 0.17 0.18 21.3 2.90 2.68 7.8 5.67 4.66 17.8 2.12 2.03 46 2.67 2.30 13.9
United States 0.39 0.29 25.0 0.43 0.38 1.5 0.31 0.34 23.8 0.24 0.24 30.4 3.77 3.26 13.6 8.44 5.97 29.3 2.1 2.58 45 3.12 2.31 26.0
Correlation short-
. . 0.29 0.20 0.12 0.27 0.93*** 0.95*+* 0.10 0.94*+*
term inequality-

*rk k% statistically significant at 1%, 5% and 10% levels, respectively.
a) Simulations are based on individuals aged 15 to 54 in the reference year and aged 15-24 for active persons over 20 years (aged 20-54 and 20-29 for Denmark and Japan).
b) Results based on annual earnings.
Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European countries and Turkey, Household, Income and Labour
Dynamics (HILDA) for Australia, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean Labor and Income Panel Study

(KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program Participation (SIPP) for the United States.
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5.2 Results by socio-economic group

45, Figure 2 documents how the importance of earnings mobility evolves over the life course by
focusing on the Spearman rank correlation between earnings in a given year and long-term earnings across
individuals. This correlation strengthens rapidly with age and peaks around 0.85 when people are in their
early forties and then remains persistently high until their late fifties. This implies that mobility is
concentrated during the first decade of worker careers and that the relative earnings position for prime-age
workers can be considered representative of their position in the distribution of life-time earnings. The
concentration of mobility in the first decade of worker careers partly reflects the sorting of workers across
high or low paying jobs.?

46. The same analysis by level of gender and education suggests that mobility for women is slightly
higher than for men all at all ages. This is likely to reflect differences in labour market attachment and the
importance of non-standard work among women, particularly part-time work. In terms of education,
workers with low levels of education show relatively more mobility across the entire working life than
workers with intermediate and high levels of educational attainment. This reflects the higher risk of
becoming unemployed at each stage of their career.

Figure 2. Rank correlations between short-term and long-term earnings by gender and education

On average across countries

A. Gender B. Educational attainment
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Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

6. The relationship between inequality and mobility
6.1 Cross-country evidence
47. In order to provide a first indication of the relationship between inequality and mobility across

countries, Table 3 also reports the correlation coefficients between earnings mobility and short-term
inequality across countries (bottom row). It shows that the cross-country correlation depends on the

23. Similar results are found by Guvenen et al. (2015) using data on millions of US workers over nearly
40 years and by Bonke et al. (2015) who study lifetime earnings of men in Western Germany.
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measure of earnings inequality used, as was also suggested by Jantti and Jenkins (2015). It tends to be
weak and insignificant when focusing on measures of earnings inequality that consider the entire
distribution such as the Gini, the Theil index or the Mean Logarithmic Deviation, but positive and
statistically significant when focusing on percentile ratios that consider only the tails of the distribution.?*
If mobility is more positively correlated with indices focusing on the tails than with indices focusing on the
middle of the distribution, this means that in countries with higher mobility there tends to be more earnings
inequality in the bottom or the top of the distribution.

48. There is some indication that the positive relationship between inequality and mobility in the tails
is mainly driven by employment mobility in the lower tail. This is based on two observations. First, Table
3 shows that the relationship between inequality and mobility is positive and statistically significant using
P50/P10 but not when using P90/P50. Second, Table A7 in the Annex shows that when one abstracts from
movements in and out of employment, the relationship between earnings mobility and inequality becomes
negative or insignificant. Somewhat similar results are found when focusing on cohorts aged 15-24 in 2010
over 20 years (Tables A9 and A10 in the Annex). However, in this case, the positive relationship is also
found in the top half of the distribution. This reflects the fact that employment mobility is important for
young workers in general and not just those with low earnings.

49, In order to analyse the relationship between earnings inequality and mobility in more detail, it is
important to look not just at the global level of mobility and inequality but also at their relationship along
the entire earnings distribution.® A straightforward way of doing this is to use the percentile ratios
P20/P10, P30/P20, ... , P90/P10 to characterise the relationship between short-term inequality and mobility
along different segments of the distribution. Figure 3 shows respectively the short-term decile ratios on
average across countries (Panel A), the corresponding mobility rates for each percentile ratio on average
across countries (Panel B) and the correlation coefficients between the percentile ratios and the
corresponding mobility measures across countries (Panel C).

50. On average across countries, short-term earnings inequality as measured by these percentiles
ratios is broadly constant along the distribution on earnings, except for the first percentile ratio P20/P10
where it is somewhat higher (Panel A). Thus, earnings increase more or less proportionally along the
distribution, consistent with the commonly used assumption that the distribution of earnings is log normal.
This means that positional mobility requires increasingly large absolute changes in earnings the higher the
level of earnings.

51. The equalising effect of mobility is strongly concentrated in the bottom of the distribution due to
the importance of movements in and out of employment for long-term earnings inequality (Panel B). In
part, this pattern is mechanical. The equalising effect of employment mobility would still be concentrated
in the bottom of the distribution if the risk of unemployment were to be uniformly distributed among
employed persons. The reason for this is that all such movements matter for long-term earnings in the
bottom of the distribution but only those involving high-wage earnings have an equalising impact in the
top of the distribution. However, the equalising effect of employment mobility also depends on many
country-specific factors such as the level of unemployment, the degree of unemployment turnover and the
effectiveness of unemployment insurance systems in sustaining incomes during periods of unemployment.

24. The results are unchanged when excluding countries one or two countries at a time.

25. In a similar spirit, Schluter and Trede (2003) find that income mobility is larger in Germany than in the
United States, because higher mobility in the bottom of the distribution in Germany is combined with an
implicitly higher weighting by the mobility index at the bottom (inequality indices by construction do not
give the same weight to the entire income spectrum).
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52. The correlation between earnings mobility and short-term inequality across countries is positive
and statistically significant in the bottom of the earnings distribution, and not significantly different from
zero in the rest of the distribution (Panel C). The positive correlation in the bottom of the distribution
reflects the greater importance of employment mobility in countries with more inequality in the bottom of
the earnings distribution. If we exclude employment mobility, as is done in Figure A2 in the Annex, the
positive relationship at the bottom disappears while the correlations in the upper parts of the distribution
remain largely the same. Qualitatively similar results are again found when focusing only on young cohorts
aged 15-24 over 20 years. The relationship between inequality and mobility becomes less positive when
moving to the right along the earnings distribution and this declining pattern disappears when employment
mobility is excluded (Figures A3 and A4 in the Annex).

Figure 3. Earnings inequality, mobility and the correlation between inequality and mobility across the

distribution
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Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

53. These results provide two important insights. First, earnings mobility and inequality do not
always go hand-in-hand as is often suggested in the popular discourse. Second, higher employment
mobility, i.e. movements in and out of employment, in the bottom of the distribution is associated with
more earnings inequality. Since individuals in the 10" or particularly the 20™ percentile of the earnings
distribution are employed in the large majority of countries, this tends to reflect more inequality in earnings
among employed workers.?®

6.2 Accounting for group effects
54. This sub-section analyses to what extent the relationship between earnings mobility and

inequality is driven by particular workforce groups. Earnings mobility consists both of between-group
mobility, which is largely related to expected changes in earnings based on one’s group-specific

26. For the same reason, this finding is unlikely to be driven by the negative relationship between the
generosity of unemployment benefits and unemployment turnover.
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earnings-experience profile, and within-group mobility, which relates largely to the unpredictable
components of earning mobility. How much of earnings mobility is predictable and occurs between groups
and how much is unpredictable and occurs within groups?

55. Table 4 decomposes earnings inequality and mobility within and between groups on average
across countries. The decomposition considers 24 groups according to gender, age (four 10-year groups)
and education (three groups). Inequality is measured using the Theil index and the Mean Logarithmic
Deviation since, unlike the Gini and percentiles ratios, these belong to the class of generalised entropy
indices which are additively decomposable across sub-groups. Since the Theil index and Mean
Logarithmic Deviation require positive earnings, zero earnings for unemployed persons without benefits
are replaced by a value of 10% of the country median (as shown in the sensitivity analysis, this has no
impact on the qualitative results).

56. The results show that between-group earnings inequality is not very important in the short-term:
around two thirds of cross-sectional inequality is due to differences in earnings within groups (70% with
Theil and 75% with Mean Logarithmic Deviation). However, it also shows that between-group earnings
inequality gains in relevance in the long-term, increasing from 25-30% to around 34-37% on average
across countries. The reason for this is that mobility is largely concentrated within groups (around 90% on
average) and hence reduces within-group earnings inequality more than inequality between groups. The
predominance of within-group mobility means that much of the year-to-year change in workers’ earnings
does not reflect smooth and predictable increments in their earnings as they acquire more experience and
get older but, in part, are derived from unpredictable fluctuations, related to job loss or job finding. The
cross-country correlation between short-term earnings inequality and mobility within and between groups
is mostly insignificant. If anything, the positive relationship is driven by the within-group component,
i.e. the part that relates largely to the unpredictable components of earning mobility.

Table 4. Within and between short and long term earnings inequality and within and between mobility

On average across countries

Theil index Mean Logarithmic Deviation (MLD)
Total Within Between Total Within Between

Short term inequality 0.19 70.1% 29.9% 0.23 75.2% 24.8%
Long term inequality 0.14 62.6% 37.4% 0.16 65.6% 34.4%
Mobility 0.22 79.9% 20.1% 0.30 80.9% 19.1%
Correlation short-term
. . . 0.12 0.34 0.21 0.27 0.48** -0.33
inequality-mobility

xxx k% statistically significant at 1%, 5% and 10% levels, respectively.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

57. Finally, repeating the same analysis of the relationship between earnings inequality and mobility
across countries (cf. Figure 3) for different groups of workers suggests that the monotonic decline over the
distribution carries through within individual groups. Table 5 shows that differences by gender and age
groups are very small while the differences by education groups are larger, but still reveal a weak declining
pattern (see Table A8 in the Annex for employed only). The correlation between earnings inequality and
mobility in the bottom of the distribution is positive and statistically significant for all groups. In the case
of low skilled workers, the positive correlation can be found also higher in the distribution, reflecting to the
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more pervasive risk of unemployment among low-skilled workers at each stage of their career. In
conclusion, there is little indication that the relationship between earnings inequality and mobility differs
strongly across groups. %

Table 5. Correlations between short-term earnings inequality and earnings mobility across the distribution by
groups

On average across countries

P il Pri I Low- Medi High-
ercer.1t| e Total Men Women Youth rime Older f)w ec.hum !g
ratio Age workers skilled -skilled skilled

P20/P10 [ 0.96 *** 0.95 *** 083 ***| 0.70 *** 097 ** 095 ***[ 070 **>* 087 *** 068 ***

P30/P20 | 0.99 *** 0.97 ** 099 ***[ 0.84 ** 09 ** 095 **| 076 *** 097 * 081 **

P40/P30 | 0.29 0.64 ** 0.29 0.96 ** 0.26 065 **| 096 ** 078 * 0.02
P50/P40 | 0.57 *** 0.11 03 * |09 = 053 ** 064 **| 062 ** 036 * -026
P60/P50 | 0.23 0.12 0.29 0.91 ** 0.06 046 ** | 096 ** 0.08 0.28
P70/P60 [-0.16 0.15 -0.19 0.07 -0.04 0.19 0.87 ** 054 ** -0.21
P80/P70 | 0.31 0.01 037  * | -0.06 0.21 0.05 -0.05 044 ™  -0.05
P90/P80 |-0.22 -0.03 0.07 0.05 -0.16 -0.15 0.27 039 *  -0.04

wk xx % statistically significant at 1%, 5% and 10% levels, respectively.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

7. Sensitivity analysis

58. Table 6 provides a detailed assessment of the sensitivity of the baseline results to changes in the
simulation procedure. This is done by comparing the baseline results with those that are obtained by
changing one feature of the simulation procedure at a time. The sensitivity analysis focuses on the
country-level estimates of short-term earnings inequality, long-term earnings inequality, earnings mobility
and the correlation between short-term inequality and mobility. Each outcome is measured in terms of the
Gini coefficient and the P90/P10 ratio over ten years. The results from the sensitivity analysis are
summarised by means of three statistics: i) the R-squared of a regression of the country-level estimates
obtained in the baseline procedure with the corresponding estimates using the alternative procedure
(without a constant); ii) the slope coefficient of the same regression; and iii) the p-value of a two-sided
t-test that assesses whether the slope coefficient is equal to one.

o  Coefficient restrictions on large earnings transitions. Panel A compares the baseline results that
were obtained by restricting the estimated probabilities of making transitions of three or more
earnings deciles to be the same with results that respectively allow for more flexibility, by
allowing explicitly for transitions between four deciles, or less flexibility, by restricting
transitions between two or more earnings deciles to be the same. The price of flexibility in the

217. However, the welfare implications of employment mobility are likely to differ across workforce groups.
Being in the bottom of the distribution is likely to be a temporary status for many young people who will
rapidly move up to better jobs in the first years of their careers. Higher mobility at the bottom tail of the
distribution therefore represents higher hopes of upward mobility for young people. The same may not
apply to unskilled workers who experience high employment mobility, i.e. in and out of employment, but
little mobility up the earnings ladder. In this case, mobility will still have an equalising effect but just
among those in the bottom of the distribution.
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59.

present context is that the multinomial estimates of employment and earnings dynamics fail to
achieve convergence for some countries where the sample size is relatively smaller while more
restrictive specifications yield convergence in the large majority of cases. The results indicate
that coefficient restrictions have only small effects on estimates of short-term and long-term
earnings inequality and hence mobility. For both the Gini index and the P90/P10 ratio the
regression coefficients are not significantly different from one.

Monthly earnings versus hourly wages. Panel B compares results based on monthly earnings and
hourly wages. They indicate that using hourly wages instead yields lower estimates of short-term
earnings inequality, long-term inequality and earnings mobility. This reflects the fact that
differences in working time amplify earnings inequalities. The underestimation of mobility
implies that mobility is not only driven by changes in hourly wages and changes in and out of
employment but also by changes in working time.

The choice of the reference year. Panel C compares the baseline results obtained with using 2010
as the reference year with those using the earliest available year, i.e. 2006, and those using the
latest available year, i.e. 2011. The reference year determines the initial values that are used for
the simulations but does not affect the estimation of the simulation parameters. The results
indicate that the choice of the reference year does not affect the results: the slope coefficient is
not statistically different from one in any of the specifications.

Discounting future earnings. Panel D compares the baseline results which do not discount the
future with results that adopt a discount rate of 2.5 and 5% respectively. Using strictly positive
discount rates does not affect the estimates.

Imposing a minimum income floor. Panel E compares the baseline results with those that are
obtained imposing a minimum income for unemployed persons of respectively 5 and 10% of the
median. This test is motivated by both conceptual and technical arguments. First, the present
analysis does take not account of social assistance as a source of income support to unemployed
persons even though this tends to be important in many OECD countries. Second, not all
inequality indices can be calculated in the presence of zero earnings (e.g. Theil index, the MLD,
percentile ratios), and, if they can, they tend to be very sensitive to small values in some cases.
While imposing a minimum income floor is arbitrary, it does help to address these issues, at least
to some extent. The results show that, in line with expectations, imposing a minimum income
floor slightly reduces short-term inequality, long-term inequality as well as mobility when using
the Gini. By contrast, imposing income floor of 5% of the median instead of 10% for the P90/P10
ratio compared slightly increases mobility. However, since the R-Squared is essentially equal to
one, this choice does not affect country rankings to a significant extent.

Finally, and most importantly, the correlation between short-term earnings inequality and

mobility does not depend on the specific way the simulation procedure was implemented. The correlation
coefficient between inequality and mobility with the Gini index is statistically insignificant in all cases.
The correlation coefficient with the P90/P10 ratio is positive and statistically significant in all cases except
when hourly earnings are used.
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Table 6. Sensitivity analysis

Active persons (ten years)

A. Coefficient restrictions on large earnings B. Earnings concept: C. Reference year: 2010 versus:
transitions: Monthly earnings versus:
Less flexibility (k=2) More flexibility (k=4) Hourly earings 2006 2011
Gini Ratio Gini Ratio Gini Ratio . . Ratio Gini Ratio
) . Gini coefficient )
coefficient ~ P90/P10 coefficient ~ P90/P10 coefficient P90/P10 P90/P10 coefficient ~ P90/P10

Short-term inequality R? 0.999 0.965 0.999 0.977 0.984 0.684 0.998 0.968 0.999 0.995

Coeff. 0.995 0.925 0.991 0.935 1.296 2.395 1.005 0.998 1.004 0.983

P-value | 0.508 0.191 0.074 0.131 0.000 0.001 0.618 0.977 0.574 0.164
Long-term inequality R? 0.999 0.996 1.000 0.997 0.984 0.932 0.998 0.978 0.999 0.993

Coeff. 1.003 1.002 0.990 0.962 1.269 1.494 1.003 0.968 1.002 0.964

P-value | 0.589 0.919 0.032 0.022 0.000 0.000 0.734 0.525 0.817 0.093
Earnings mobility ~ R? 0.986 0.941 0.993 0.953 0.967 0.655 0.995 0.942 0.996 0.968

Coeff. 0.927 0.906 0.996 0.960 1.155 3.136 1.000 0.910 1.010 0.986

P-value | 0.005 0.186 0.832 0.502 0.003 0.000 0.998 0.153 0.428 0.742
Correlation coefficient
short-term inequality- 0.177 0.950 *** 0.177 0.953 *** -0.194 0.553 0.198 0.865 ** 0.7 0.905 ***
earnings mobility

. . E. Imposing minimum income floor for
D. Discount rates: no discount rate versus:
unemployed:
2.5% 5.0% 5% of median earnings 10% of median earnings
G|n! Rafo Gm! Rato Gini coefficient Rafo Gini coefficient
coefficient ~ P90/P10 coefficient P90/P10 P90/P10

Short-term inequality R? 1.000 1.000 1.000 1.000 1.000 0.930 1.000

Coeff. 1.000 1.000 1.000 1.000 1.010 0.565 1.021

P-value | 0.902 0.720 0.902 0.720 0.000 0.000 0.000
Long-term inequality R? 1.000 1.000 1.000 1.000 1.000 0.997 1.000

Coeff. 0.999 0.998 1.000 0.998 1.009 0.957 1.019

P-value | 0.530 0.262 0.844 0.262 0.000 0.013 0.000
Earnings mobility ~ R? 0.998 1.000 0.997 1.000 1.000 0.989 1.000

Coeff. 1.009 1.003 1.007 1.003 1.007 0.885 1.014

P-value | 0.341 0.180 0.535 0.180 0.000 0.000 0.000
Correlation coefficient
short-term inequality- 0.256 0.950 *** 0.270 0.950 *** 0.178 0.949 ***  0.153
earnings mobility

*xx kk % statistically significant at 1%, 5% and 10% levels, respectively.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.
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8. Conclusions

60. Over the past years the perception that inequality is rising and upward mobility stalling has come
under the spotlight in many OECD countries and has become the subject of fierce political discussions.
A specific debate has focused on the link between inequality and mobility across the working life and
across generations. A widespread belief states that a more unequal distribution of earnings is the price to
pay for more opportunities across the working life and across generations. Existing empirical studies have
tended to focus on comparisons between the United States and a handful of European countries, notably
because of the lack of comparable data, and have provided only mixed support for this belief.

61. The main contribution of this paper is to provide for the first time comprehensive evidence across
a large number of advanced economies on the importance of intra-generational mobility and its
relationship with earnings inequality. It does so by adapting and extending the simulation methodology
proposed by Bowlus and Robin (2012) to generate individual earnings and employment trajectories in the
longer term using short panel data for 24 OECD countries. A validation exercise using social security data
for Italy shows that this approach captures the observed evolution of earnings and, particularly, the degree
of mobility rather well. The evidence provided in this paper provides two key insights:

e Taking account of intra-generational mobility does not have major implications for assessing the
depth of earnings inequalities. This means that countries with high inequalities at a point in time
most often also tend to have high inequalities in terms of life-time earnings. This conclusion is
based on two important findings. The first is that intra-generational mobility is not sufficiently
important to equalise earnings differences that exist across individuals within a given year over
the life-time. The bulk of earnings inequality at a given time is permanent. The second is that the
results offer only mild and qualified support for the belief that higher earnings inequality is
consistently associated with higher intra-generational mobility. While some countries, such as the
United States, exhibit both relatively high inequality and mobility levels, other countries combine
high inequality with low levels of mobility (e.g. Japan) or vice versa. The absence of a clear-cut
relationship between earnings inequality and mobility across countries suggests that policies and
institutions can give rise to different combinations of inequality and mobility.

e To the extent that there is a positive relationship between inequality and intra-generational
mobility this tends to be driven by employment mobility (movements between employment and
unemployment) and inequality in the bottom of the distribution. This most likely reflects the role
of policies and institutions for wage compression in the bottom of the distribution and
employment mobility.”® Policies and institutions such as unemployment benefits, statutory
minimum wages and collective wage agreements effectively impose wage floors and, as a result,
have a tendency to lead to a more compressed wage distribution. In doing so, these institutions
also make it harder for individuals to escape unemployment and hence reduce employment
mobility. In countries where such institutions are weak, unemployed workers may find jobs more
easily but these jobs tend to be less well paid and less secure since due to the weaker bargaining
position of unemployed persons.”

28. Previous research has found that institutions play a particularly important role in shaping inequalities in the
bottom of the distribution (see among others Autor et al., 2014; Firpo et al., 2011; Machin, 1997; Nickell
and Layard, 1999) as well as for unemployment turnover, particularly through their impact on the
unemployment outflow rate (Murtin et al., 2014).

29. An alternative explanation could be that in countries with more dispersion in the bottom of the distribution
workers face stronger incentives for moving between jobs. To the extent that such job-to-job flows tend to
be associated with intermediate spells of unemployment (as contracts may not always connect exactly),
higher job mobility in the bottom could be associated with more employment mobility. However, since this
explanation assumes that job mobility is driven by differences in wages, one would expect observing a
similar relationship between earnings inequality and mobility when focusing exclusively on continuously
employed workers. Since this is not the case we do not view this as a good explanation.

28



DELSA/ELSA/WD/SEM(2016)3

62. The present results qualify previous findings by Bowlus and Robin (2012) who find, using a
sample of five countries, that earnings mobility is positively correlated with base-year inequality when
earnings inequality. The analysis presented here suggest that these results hinge to an important extent on
the measure of inequality used and, specifically, the use of measures that focus on the tails of the
distribution. Moreover, the positive relationship between earnings inequality and mobility, which is found
when focusing on the tails of the distribution, is driven by the relationship between inequality in the bottom
of the distribution and movements between employment and unemployment.
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ANNEX I: FURTHER INFORMATION ON DATA USED

Al.1 Data sources and descriptive statistics

Table Al. Detailed description of the data used

Survey description Estimations Annual earnings
Transitions Simulations Wage Number of months Monthly earnings | Hourly earnings
Country . - Hours worked R R
Name Sample Period &  Ref. year & Description Freq.  supplements worked calculation calculation
Sample size Sample size (bonus, tips,
Household, Income ’ ) - Annual earnings Monthly earnings
Persons aged Imputed financial year gross wages and salary Per cent ime spent in jobs . : . y :
Australia and Labour 15-54 in the 200411 2010 (includes incorporated business wages and Annual Yes in last financial y ear, Hours per week usually dvided by the dvided by the usual
Dynamics in 83,463 5,579 = g . e worked in main job number of months  [weekly hours worked
) reference year| salary) derived from the calendar. L
Australia (HILDA) worked (multiplied by 52/12)
Agreed weekly working ) )
! Sum of the gross amount of wages and salary ) Annual earnings Monthly eamings
German Socio-  Persons aged . ) Months of worked inthe [ hours. L .
) ) 2004-11 2010 (main and second job), 13th and 14th month . ) L . divided by the divided by the usual
Germany Economic Panel 15-54 in the ) ) . Annual Yes main and second job last | This variable is designed to
70,989 5171 pay, Christmas, vacation, profit-sharing and number of months weekly hours worked
Study (SOEP)  reference year ) year offer annual data on agreed o
other bonuses received last year X worked (multiplied by 52/12)
weekly working hours.
’ Months worked last years Annual earnings Monthly earnings
Keio Household  Persons aged . ) . - .
. 2004-11 2010 Annual labor income, last year (ten thousand derived from the status in ~ |Usual hours worked per divided by the divided by the usual
Japan Panel Survey 20-54 in the Annual Yes
21,168 1,346 yen) employ ment each year week number of months  [weekly hours worked
(KHPS) reference year ) .
during last year worked (multiplied by 52/12)
Average weekly work
9 y Monthly eamings
Korean Labor and ~ Persons aged hours for employees o
) 2004-11 2010 : o ) ) ) divided by the usual
Korea Income Panel Study ~ 15-54 in the Nominal monthly earnings (incl. overtime) Monthly Yes - working on an irregular -
49,878 3,272 o weekly hours worked
(KLIPS) reference year| working-ime schedule and o
(multiplied by 52/12)
regular weekly work hours
Imputed gross monthly eamings. Missing
Persons aged values have been replaced by the imputed net Monthly eamings
. Swiss Household . d 2004-11 2010 monthly eamings (if available) converted in Hours usually worked at divided by the usual
Switzerland 15-54 in the ) . ) Monthly Yes - .
Panel (SHP) reference vear 23,493 1,880 gross earnings using the average % difference main job weekly hours worked
Y between the gross and net imputed eamings for (multiplied by 52/12)
every 500 CHF of net monthly earnings.
o Annual earnings Monthly eamings
United Brish Household - Persons aged 2004-08 2008 Gross annual eamings (excl. bonuses) and Total usual hours worked in  [divided by the divided by the usual
) Panel Survey 15-54 in the ) 9 ' Annual Yes Number of weeks worked L ) ) Y Y
Kingdom 37,266 3,947 bonuses received last year main job (including overtime) |number of months ~ |weekly hours worked
(BHPS) reference year| o
worked (multiplied by 52/12)
Monthly earnings
) Persons aged . .
. Current Population . 2004-11 2010 Average over 12 months of the total person's Total usual hours worked in divided by the usual
United States 15-54 in the ) Monthly Yes - ) -
Survey (CPS) reference vear 87,222 16,832 eamed income for the reference month all jobs weekly hours worked
Y (muliplied by 52112)
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Survey description Estimations Annual earnings
Transitions _Simulations Wage Number of months Monthly earnings | Hourly earnings
Country " - Hours worked R R
Name Sample Period & Ref. year & Description Freq.  supplements worked calculation calculation
Sample size Sample size (bonus, tips,
. 2004-11 2010
Austria
15,489 1,809
Belgium 2004-11 2010
9 14,517 1,535
Czech Re 2004-11 2010
Z .
. 25473 1,653
2004-11 201
Denmark 004 010
8,067 861
Estonia 2004-11 2010
17,052 1,827
Finland 2004-11 2010
' 9,360 o74
2004-11 2010
France .
64,089 9,065 Annual earings .
200411 2010 divided by te Monfly eamings
Greece European Union  Persons aged - Y divided by the usual
- . 8,436 1,462 Number of months worked [Number of hours usually number of months
Sefisics on Income. 1554 n the 2004-11 2010 during the income reference |worked per week in main orked during the weekly hours worked
- u i w week in mai w uri
Italy and Living reference Employee cash or near cash income Annual Yes ) 9 ) ) ) e ) 9 (multiplied by 52/12).
" 26,067 4,085 period (derived from the job during the month of income reference
Condions (EU- — year (2054 2004-11 2010 calendar of activity) interview eriod. For Sweden For Sweden only
Netherlands SILC) for Denmark) ) ' penoc. ) annual eamings are
13,080 1,750 only annual earings )
) considered.
2004-11 2010 are considered.
Poland
30,747 3,735
Portucal 2004-11 2010
9 9,246 1,683
2004-10 2009
Slovak Rep.
15,165 2,718
’ 2004-11 2010
Slovenia
27,480 3,927
Snain 2004-11 2010
. 35,682 4,333
2004-09 2008
Sweden
13,578 2,360
2004-11 2010
Turkey
7,563 1,376
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Table A2. Unemployment benefit coverage rate by country and socio-demographic group, 2004-2011

Percentage of total unemployment in the corresponding group

Gender Age groups Education Potential work ex perience Unemploy ment duration
Youth Prime-age old-age Less than Upper ) ) N?
Overall upper Tertiary Less than Fivetoten Tento20 More than | previous  less than 12-24 More than
Men Women (aged 15-  (aged 25-  (aged 55- secondary ;
21 54) 64) secondéry education education | five years years years 20 years wolrk 12 months ~ months two years
education experience
Average 36.7 39.4 33.7 19.4 41.0 48.7 32.0 38.1 371 22.5 34.9 41.3 44.5 14.1 45.8 45.1 31.0
Australia 36.9 45.5 21.7 44.1 32.5 42.7 42.6 39.6 21.5 42.7 39.6 21.7 36.5 42.2 19.3 21.7 36.9
Austria 58.2 63.8 52.0 38.1 65.8 70.1 52.0 63.2 52.6 35.9 55.4 65.0 70.1 13.0 68.1 71.1 56.9
Belgium 68.9 68.5 69.3 48.4 74.6 83.0 71.2 71.6 58.4 45.7 73.1 74.2 79.0 40.4 71.4 76.9 79.4
Czech Republic 25.4 27.3 23.7 243 24.9 30.9 15.3 28.6 28.9 19.0 27.1 24.5 24.6 14.2 57.3 8588 6.4
Denmark 50.5 51.3 49.5 13.2 62.9 77.6 36.8 56.1 63.3 37.2 50.5 63.6 67.8 15.7 55.0 60.2 51.8
Estonia 22.1 18.5 26.7 13.7 24.0 21.5 15.3 22.2 29.6 16.5 19.1 23.7 24.6 11.0 45.3 30.6 6.0
Finland 56.7 58.9 54.3 18.6 74.9 86.0 42.6 62.3 70.0 28.0 50.2 76.0 84.2 19.3 59.1 58.5 69.5
France 40.7 41.4 40.0 21.3 46.5 53.9 37.2 43.1 42.5 22.2 40.2 44.9 50.0 7.3 48.3 59.1 374
Germany 75.7 81.2 68.9 54.5 79.5 81.1 72.3 78.8 69.5 59.0 77.4 81.1 79.5 38.9 82.5 83.1 771
Greece 18.7 22.4 16.2 6.6 21.7 23.5 21.7 19.0 13.5 5.7 16.8 22.0 25.2 1.0 45.2 41.1 6.6
ltaly 5.4 6.4 4.4 0.9 6.7 9.5 6.0 5.3 3.0 0.8 27 6.3 8.9 0.0 13.0 1.1 1.8
Japan 42.5 43.0 42.0 9.1 40.5 52.7 245 42.2 50.0 13.6 36.0 38.9 46.7 50.0 53.8 29.8 23.7
Korea 52.0 55.8 46.0 23.7 54.3 58.2 32.1 47.3 63.4 29.9 38.2 64.7 53.1 . 52.3 48.1 0.0
Netherlands 55.3 62.2 47.8 21.7 68.9 73.7 48.8 59.2 61.8 8888 59.4 69.5 66.9 24.2 65.9 73.1 63.6
Poland 9.9 11.5 8.2 6.0 11.2 10.8 6.7 10.7 9.6 6.7 10.5 11.0 11.2 21 29.7 22.2 1.7
Portugal 37.0 37.8 36.4 12.3 39.8 65.0 39.9 334 24.9 20.0 27.2 36.2 49.4 0.0 441 53.2 325
Slovak Republic 7.8 8.1 7.6 3.6 9.0 9.6 3.0 9.4 9.4 3.6 7.6 8.6 9.4 1.3 32.6 18.1 1.6
Slovenia 31.0 32.5 29.5 11.8 35.0 53.1 33.0 31.1 21.5 14.6 22.1 32.6 46.4 0.0 45.6 44.8 35.6
Spain 34.7 4.7 27.4 11.5 39.5 52.9 36.1 324 33.3 9.5 27.8 40.5 44.4 1.0 43.0 42.9 25.2
Sweden 33.6 35.5 31.5 9.1 45.2 57.5 22.8 40.3 37.2 13.7 38.1 51.6 53.4 4.8 42.9 47.6 8815
Switzerland 38.3 43.8 33.2 20.7 41.9 60.6 31.0 41.0 43.3 30.8 40.7 44.2 49.5 8.8 41.4 58.3 29.0
Turkey 4.4 44 4.4 0.9 6.4 3.0 4.2 3.7 5.9 1.0 4.6 71 5.5 1.6 6.4 8.5 22
United Kingdom 36.0 44.4 24.6 30.7 39.9 37.5 42.4 33.1 29.3 28.7 39.9 39.9 37.3 24.9 35.8 43.6 38.6
United States 38.4 39.3 37.2 20.6 39.5 48.4 29.9 41.7 42.5 20.9 32.9 37.2 441 22 41.3 43.8 27.6

Source: Authors' estimates based on the European Union Labour Force Survey (EU-LFS) for the European countries, Household, Income and Labour Dynamics (HILDA) for Australia,
Keio Household Panel Survey (KHPS) for Japan, Korean Labor and Income Panel Study (KLIPS) for Korea, National labour force survey for Turkey and the Current Population Survey

March supplement (CPS March) for the United States.
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Table A3. Unemployment benefit gross replacement rate by unemployment duration and previous real
earnings

Percentage of previous earnings

50% of AW 100% of AW 200% of AW
Less than 12-24 24+ months Less than 12-24 24+ months Less than 12-24 24+ months
12 months months 12 months months 12 months months
Average 52.0 29.5 15.2 40.5 22.3 9.5 271 14.6 5.1
Australia 23.7 23.7 23.7 11.9 11.9 11.9 5.9 5.9 5.9
Austria 47.2 32.3 32.3 37.3 25.9 25.9 22.5 16.0 16.0
Belgium 63.5 57.0 57.0 42.6 33.5 33.5 21.3 16.7 16.7
Czech Republic 21.2 0.0 0.0 19.1 0.0 0.0 13.0 0.0 0.0
Denmark 85.3 85.3 0.0 52.0 52.0 0.0 26.0 26.0 0.0
Estonia 42.5 0.0 0.0 42.5 0.0 0.0 42.5 0.0 0.0
Finland 65.9 63.1 33.6 52.0 48.6 16.8 35.9 32.8 8.4
France 69.0 68.7 26.6 57.4 57.4 13.3 57.4 57.4 6.7
Germany 53.0 44.3 37.3 41.2 221 18.7 36.3 11.1 9.3
Greece 61.6 5.1 0.0 30.8 2.6 0.0 15.4 1.3 0.0
Italy 38.3 0.0 0.0 31.0 0.0 0.0 15.5 0.0 0.0
Japan 47.8 0.0 0.0 37.3 0.0 0.0 24.2 0.0 0.0
Korea 34.2 0.0 0.0 29.2 0.0 0.0 16.0 0.0 0.0
Netherlands 85.1 70.7 0.0 70.8 58.3 0.0 43.4 35.7 0.0
Poland 51.7 0.0 0.0 25.9 0.0 0.0 12.9 0.0 0.0
Portugal 66.8 66.8 50.5 61.5 61.5 34.6 50.1 50.1 23.8
Slovak Republic 25.0 0.0 0.0 25.0 0.0 0.0 25.0 0.0 0.0
Slovenia 475 0.0 0.0 453 0.0 0.0 23.0 0.0 0.0
Spain 68.3 65.8 22.9 61.7 59.2 11.5 33.4 33.4 5.7
Sweden 771.5 67.3 62.3 54.6 54.6 52.3 27.3 27.3 26.1
Switzerland 80.0 40.0 0.0 75.0 37.5 0.0 66.1 33.1 0.0
Turkey 40.2 0.0 0.0 33.3 0.0 0.0 20.1 0.0 0.0
United Kingdom 25.9 19.0 19.0 13.0 9.5 9.5 6.5 4.8 4.8
United States 27.3 0.0 0.0 20.8 0.0 0.0 10.4 0.0 0.0

AW: Average wage.
Note: Average replacement rates for six family types. Data does not include social assistance benefits excepted for Australia.

Source: Author's calculations based on the OECD TaxBen model.
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Al.2 External data validation

63. An external validation is conducted to assess how well the data used in this paper can re-produce
cross-country patterns based on standardised indicators on inequality and unemployment as produced by
the OECD. Estimates of unemployment based on the household panel surveys used in this paper are
compared with the OECD Labour Force Statistics Database using data for the reference year of the
simulations. Estimates of inequality from household surveys are compared with those published in the
OECD Earnings Database for the reference year. To allow making appropriate comparisons, the same
concepts of unemployment and earnings are used as in the OECD Earnings Database.

64. The results from the validation analysis are summarised in Table A4 by means of three statistics:
i) the R-squared of a regression of the country-level values in the standardised databases produced by the
OECD on their corresponding values in the data used in this paper (without a constant) to measure the
goodness of fit; ii) the slope coefficient of the same regression to highlight any systematic differences
between the sources; and iii) the p-value of a two-sided t-test that assesses whether the slope coefficient is
equal to one.

65. The results from the external validation exercise suggest that the data used in this paper can
reproduce the OECD measures of unemployment and inequality rather well. Country-level unemployment
rates in the household data capture about 93% of the cross-country variation in unemployment rates in the
standardised OECD data. The household data have a tendency to over-estimate the incidence of
unemployment. The household data do even better in terms of inequality, explaining around 99% of the
variation in inequality across countries. While the slope coefficient is typically very close to one there is
some indication that the household data underestimate the degree of inequality.

36



DELSA/ELSA/WD/SEM(2016)3

Table A4. External data validation: household data used in this paper versus standardised OECD data

2010
R? Coefficient P-value

Incidence of unemployment 0.927 0.883 0.028
Earnings inequality of full-
time wage and salary workers:

P90/P10 0.983 1.066 0.037

P80/P20 0.990 1.039 0.113

P90/P50 0.990 1.083 0.003

P50/P10 0.993 0.985 0.394

Note: The R-squared and the slope coefficient are obtained from a regression of the country-level values in the standardised
databases produced by the OECD on their corresponding values in the data used in this paper (without a constant). The p-value
relates to a two-sided t-test of the hypothesis that the slope coefficient is equal to one.

Source: The standardised OECD databases correspond to OECD Labour Force Statistics Database and OECD Earnings Database.
The data used for the analysis in this paper are: European Union Statistics on Income and Living Conditions (EU-SILC) for European
countries and Turkey; Household, Income and Labour Dynamics (HILDA) for Australia; British Household Panel Survey (BHPS) for
the United Kingdom; German Socio-Economic Panel (GSOEP) for Germany; Keio Household Panel Survey (KHPS) for Japan;
Korean Labor and Income Panel Study (KLIPS) for Korea; Swiss Household Panel (SHP) for Switzerland and Survey of Income and
Program Participation (SIPP) for the United States.

Al.3 Internal data validation

66. The next step is to assess the internal validity of the simulated data for inequality and
unemployment in 2011 with those in the same year in the actual data. Table A5 summarises the results
using the same three statistics as in the case of the external validation above based on a regression (without
constant) of the country-level values in the actual data on their corresponding values in the simulations
data in the same year.

67. The simulated data reproduce well the real unemployment rate of each country: the simulated
data captures 94% of the cross-country variation in unemployment rates in the actual data, and the slope
coefficient is not significantly different from one. Overall, the estimates of inequality in the simulated data
using show a very good fit of the cross-country variation in the actual data. The R-squared typically
exceeds 0.87 and the slope coefficient are not significantly different from one.

68. The simulated degree of benefit coverage is very similar to that observed in the actual data. The
variation in coverage rates in the simulated data is not only very similar to that observed in the actual data
the average level is also similar. The generosity of benefits is not validated since this is computed using the
OECD taxes and benefits model and hence unaffected by the statistical simulation approach used in this

paper.
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Table A5. Internal data validation: actual versus simulated data

2011
R? Coefficient P-value
Incidence of unemployment 0.947 1.036 0.605
Earnings inequality of actives
Gini coefficient 0.996 1.007 0.601
Theil index * 0.980 1.012 0.715
Mean Logarithmic Deviation (MLD)* 0.965 1.058 0.172
P90/P10 0.725 1.113 0.272
P80/P20 0.681 1.290 0.179
P90/P50 0.997 0.972 0.022
P50/P10 0.736 1.150 0.141
Unemployment benefit coverage 0.957 0.949 0.178

Note: The R-squared and the slope coefficient are obtained from a regression of the country-level values in the actual data on their
corresponding values in the simulated data (without a constant). The p-value relates to a two-sided t-test of the hypothesis that the

slope coefficient is equal to one.

*: For the calculations of the Theil index and MLD, income of unemployed who did not received any unemployment benefits are

replaced by 10% of the median earnings.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
countries and Turkey; Household, Income and Labour Dynamics (HILDA) for Australia; British Household Panel Survey (BHPS) for
the United Kingdom; German Socio-Economic Panel (GSOEP) for Germany; Keio Household Panel Survey (KHPS) for Japan;
Korean Labor and Income Panel Study (KLIPS) for Korea; Swiss Household Panel (SHP) for Switzerland and Survey of Income and

Program Participation (SIPP) for the United States.
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ANNEX I1: DISTRIBUTION OF REAL AND SIMULATED EARNINGS IN ITALY

69. Figure Al compares the actual distribution of earnings in the Italian Social Security data over the
period 2003-2012 with that in the simulated data for each of the three specifications (OLS = ordinary least
squares, FE = fixed effects, DYN = dynamic). Since the estimation period for the simulation parameters
corresponds to the period 2001-2003, this effectively involves comparing the out-of-sample predictions
with the actual data. The figure shows that the mode in the actual data is slightly higher than that in the
simulated data.

70. Apart from showing the resulting distributions, Table Al also compares the first four moments of
earnings of the actual and the simulated distributions.*® It shows that each of the three simulation
procedures captures the mean and the standard deviation rather well. Differences are more pronounced in
the case of the skewness and kurtosis measures.®* While the simulations based on fixed effects capture
skewness and kurtosis rather well, those based on the OLS and dynamic specifications tend to overestimate
the degree of asymmetry and the fatness of the tails. While capturing these higher moments well is
important for documenting inequality, it may be less of an issue for the purposes of describing positional
mobility.

Figure Al. Distribution of real and simulated earnings in Italy
Earnings distribution in real and simulated data, 2003-12
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Source: Authors’ estimates based on INPS data.

30. Mean measures the average, standard deviation measures dispersion, skewness measures asymmetry and
kurtosis the weight of the tails.

31. This is not surprising given that these moments are not functions of the explanatory variables.
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Table A6. Actual and predicted moments in the actual and simulated data

2003-12
Actual OLS Simulation FlX_ e effects Py nanT|c
simulation simulation
Mean 22,215 21,835 21,165 22,482
Standard dev iation 11,327 12,724 10,672 14,670
Skewness 1.38 2.64 1.14 2.60
Kurtosis 6.81 15.70 5.56 14.69

Source: Authors’ estimates based on INPS data.
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ANNEX 111: FURTHER RESULTS

Table A7. Short-term inequality, long-term inequality and mobility across countries

Based on simulations over ten or twenty years, employed only®

. . - Mean Logarithmic Deviation ) ) ) "
Gini coefficient Theil index (MLD) Ratio P80/P20 Ratio P90/P10 Ratio P90/P50 Ratio P50/P10
over 10 years over 10 years over 10 years over 10 years over 10 years
Over 20 years Over 10 years over 10 years
Short-term Long-term  Mobility [Short-term Long-term  Mobility |Short-term Long-term  Mobility [Short-term Long-term  Mobility |Short-term Long-term  Mobility |Short-term Long-term  Mobility [Short-term Long-term  Mobility |Short-term Long-term  Mobility
Average 0.22 0.18 16.9 0.28 0.25 7.6 0.13 0.1 15.9 0.13 0.1 16.1 2.38 2.26 5.3 3.84 3.50 8.7 1.91 1.84 3.5 1.98 1.87 5.4
Australia 0.28 0.23 17.4 0.31 0.29 85 0.16 0.13 17.5 0.17 0.14 18.4 2.56 237 74 4.31 3.86 10.5 2.05 1.97 36 2.11 1.96 7.2
Austria 0.24 0.20 171 0.29 0.26 9.9 0.14 0.11 20.6 0.14 0.11 20.2 247 229 74 4.09 3.68 10.0 1.94 1.83 5.6 2.10 2.01 4.6
Belgium 0.16 0.12 231 0.24 0.22 7.6 0.09 0.08 15.4 0.09 0.08 15.8 1.98 1.87 5.2 2.94 2.70 8.0 1.74 1.67 3.7 1.69 1.62 4.4
Czech Republic 0.19 0.16 16.1 0.22 0.20 9.3 0.08 0.07 18.5 0.08 0.07 19.0 1.91 1.81 515) 2.75 2.54 75 1.63 1.55 4.4 1.69 1.64 3.2
Denmark 0.17 0.15 8.9 0.17 0.16 73 0.05 0.04 14.8 0.05 0.04 15.6 1.65 1.60 29 217 2.08 41 1.49 1.48 0.6 1.45 1.40 36
Estonia 0.30 0.26 12.8 0.32 0.29 8.9 0.17 0.14 18.9 0.17 0.14 18.8 2.61 2.42 7.2 4.42 3.80 14.0 2.19 2.07 5.6 2.02 1.84 8.9
Finland 0.19 0.17 11.6 0.23 0.22 5.8 0.09 0.08 12.6 0.09 0.08 12.8 2.01 1.94 34 2.87 2.75 42 1.78 1.76 1.1 1.62 1.57 3.1
France 0.23 0.20 11.2 0.27 0.26 5.1 0.13 0.1 10.9 0.13 0.1 1.7 2.15 2.08 3.3 3.42 3.18 71 1.89 1.85 2.3 1.81 1.72 49
Germany 0.26 0.21 16.7 0.32 0.30 4.9 0.17 0.15 11.0 0.17 0.16 10.0 2.63 2.51 45 4.53 4.27 57 2.04 1.98 3.1 2.22 2.16 2.8
Greece 0.18 0.13 25.2 0.22 0.19 12.4 0.08 0.06 233 0.08 0.06 236 1.86 1.70 8.8 2.67 2.30 13.8 1.59 1.48 7.0 1.67 1.55 7.3
ltaly 0.18 0.16 15.9 0.25 0.23 6.2 0.10 0.09 13.2 0.10 0.09 13.5 2.06 1.97 42 3.09 2.89 6.4 1.76 1.72 2.3 1.76 1.69 42
Japan 0.29 0.27 9.2 0.38 0.37 4.8 0.24 0.22 10.2 0.29 0.26 9.6 4.61 4.37 5.4 8.79 8.22 6.5 2.14 2.09 24 4.12 3.94 4.4
Korea 0.24 0.19 214 0.30 0.28 75 0.15 0.12 16.2 0.15 0.13 15.4 2.68 2.50 6.6 4.47 4.03 9.9 2.02 1.89 6.5 2.21 213 3.6
Netherlands 0.10 0.08 18.5 0.25 0.24 4.0 0.10 0.09 9.3 0.10 0.09 8.9 2.1 2.04 2.9 3.15 3.08 2.4 1.7 1.70 0.3 1.85 1.81 2.1
Poland 0.24 0.20 19.2 0.28 0.25 10.4 0.12 0.10 22.0 0.12 0.10 21.8 2.31 219 53 3.54 3.14 11.4 1.96 1.87 4.6 1.81 1.68 71
Portugal 0.24 0.22 9.0 0.33 0.31 49 0.18 0.16 10.1 0.17 0.15 10.7 2.64 2.59 1.6 4.36 3.93 9.7 2.56 2.45 44 1.70 1.61 5.7
Slovak Republic 0.17 0.13 24.4 0.20 0.18 12.2 0.07 0.05 23.8 0.07 0.05 24.0 1.82 1.67 8.4 2.49 2.25 9.7 1.58 1.52 3.5 1.58 1.48 6.4
Slovenia 0.22 0.18 17.4 0.27 0.25 6.1 0.12 0.10 13.0 0.11 0.10 13.5 2.27 222 22 3.25 3.05 6.3 1.92 1.87 2.3 1.70 1.63 4.1
Spain 0.20 0.16 20.7 0.25 0.23 9.6 0.10 0.08 19.5 0.11 0.09 19.5 2.16 2.05 53 3.26 2.85 12.4 1.78 1.67 6.1 1.83 1.70 6.7
Sweden’ 0.22 0.16 25.7 0.25 0.23 8.7 0.1 0.09 18.6 0.11 0.09 20.5 2.01 1.92 4.6 3.14 2.77 11.5 1.82 1.80 1.1 1.72 1.54 10.5
Switzerland 0.17 0.14 15.7 0.24 0.23 75 0.10 0.08 14.8 0.11 0.10 14.9 213 2.04 4.1 3.62 3.34 77 1.60 1.54 3.9 2.26 217 39
Turkey 0.22 0.18 19.5 0.29 0.27 8.1 0.14 0.1 171 0.14 0.1 17.2 2.51 2.32 7.7 3.77 3.30 12.3 2.04 1.95 4.6 1.85 1.70 8.1
United Kingdom 0.27 0.23 16.0 0.32 0.30 6.8 0.17 0.15 14.6 0.18 0.15 14.2 2.7 2.48 8.4 4.72 4.27 9.4 2.09 2.02 3.0 2.26 211 6.5
United States 0.34 0.29 13.3 0.39 0.37 6.9 0.27 0.22 16.5 0.26 0.22 15.7 3.36 3.17 515} 6.28 5.70 9.2 2.61 2.54 25 2.41 2.24 6.8
Correlation short-
K K -0.34 -0.38* -0.29 -0.38* 0.1 0.04 0.12 -0.07
term inequality-

wkx xkk statistically significant at 1%, 5% and 10% levels, respectively.
a) Simulations are based on individuals aged 15 to 54 in the reference year and aged 15-24 for active persons over 20 years (aged 20-54 and 20-29 for Denmark and Japan).

b) Results based on annual earnings.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European countries and Turkey, Household, Income and Labour
Dynamics (HILDA) for Australia, German SOcio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean Labor and Income Panel Study
(KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program Participation (SIPP) for the United States.
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Table A8. Correlations between short-term inequality and earnings mobility across the distribution, by groups

Employed persons

Percerutlle Total Men Women Youth Prime Age Older Low- Medium- High-

ratio workers skilled skilled skilled
P20/P10 | -0.35 * 0.19 0.12 0.17 -0.19 0.14 -0.26 -0.11 -0.02
P30/P20 | -0.09 041 * 019 0.08 041 *  -0.04 -0.05 -0.22 0.30
P40/P30 0.04 0.06 -0.19 0.53 *** -0.07 -0.22 -0.22 -0.37 * 0.09
P50/P40 0.33 0.54 *= 053 ***| -0.17 0.26 046 **| 0.08 -0.20 0.32
P60/P50 | -0.01 -0.11 0.22 -0.15 0.21 -0.26 -0.16 039 * -017
P70/P60 0.02 0.12 -0.59 *** [ 0.24 0.01 0.04 0.08 0.18 0.15
P80/P70 0.02 -0.06 0.16 0.09 0.25 -0.22 0.32 -0.12 -0.11
P90/P80 0.31 045 ** 035 * -0.02 0.17 040 * | 037 * 017 0.22

wk xx % statistically significant at 1%, 5% and 10% levels, respectively.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German SOcio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

Figure A2. Inequality, mobility and the correlation between inequality and mobility across the distribution

Employed only

C. Correlation mobility-inequality
in each decile

A. Earnings inequality
(percentile ratios for each decile)

B. Earnings mobility
(Shorrocks index for each decile)
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Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.
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Table A9. Short-term inequality, long-term inequality and mobility across countries

Based on simulations over twenty years for cohort 15-24 in the reference year, active

. . o Mean Logarithmic ) ) ) )
Gini coefficient Theil index -, Ratio P80/P20 Ratio P90/P10 Ratio P90/P50 Ratio P50/P10
Deviation (MLD)
Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty Short-  Long- Mobilty
term term term term term term term term term term term term term term
Average 0.31 0.23 23.7 0.16 0.09 45.0 0.21 0.10 52.6 3.85 218 26.4 747 3.49 45.1 1.79 1.61 9.1 3.92 213 40.0
Australia 0.34 0.24 28.7 0.19 0.09 50.8 0.24 0.10 60.4 2.67 2.03 23.8 7.57 3.03 59.9 1.94 1.71 12.1 3.90 1.78 54.4
Austria 0.33 0.25 24.6 0.18 0.09 46.9 0.23 0.11 53.9 3.29 2.45 25.6 7.76 3.22 58.5 1.71 1.54 10.3 4.50 2.10 53.3
Belgium 0.24 0.18 23.1 0.10 0.06 38.9 0.13 0.08 40.4 2.05 1.54 24.6 3.82 2.52 34.1 1.49 1.44 34 2.59 1.75 326
Czech Republic 0.25 0.20 20.7 0.11 0.06 43.7 0.14 0.07 54.3 217 1.89 12.9 413 3.02 26.8 1.58 1.50 4.8 2.64 2.02 235
Denmark 0.20 0.18 12.2 0.07 0.05 29.2 0.08 0.05 37.6 1.90 1.84 34 2.40 2.03 15.3 1.58 1.57 0.6 1.52 1.30 14.9
Estonia 0.45 0.30 33.7 0.31 0.14 56.6 0.46 0.18 60.8 | 14.70  2.60 823 | 18.93 485 74.4 2.07 1.65 20.3 9.24 2.94 68.2
Finland 0.20 0.14 30.2 0.08 0.03 60.6 0.11 0.03 68.9 1.79 1.61 10.2 4.65 1.67 64.0 1.36 1.26 75 3.47 1.33 61.8
France 0.30 0.24 20.2 0.15 0.09 37.7 0.18 0.09 49.6 2.31 1.94 15.8 5.09 2.93 42.4 1.77 1.67 5.4 2.88 1.75 39.2
Germany 0.29 0.22 23.8 0.14 0.08 43.7 0.17 0.09 47.3 2.67 1.98 25.6 5.66 3.00 46.9 1.83 1.56 14.8 3.07 1.92 375
Greece 0.55 0.40 26.4 0.38 0.20 48.0 0.53 0.25 52.7 9.77 4.42 547 | 1196 7.33 38.7 2.78 1.61 42.0 4.91 4.54 7.5
Italy 0.43 0.36 15.7 0.26 0.17 33.7 0.38 0.22 426 | 10.71 3.28 69.3 | 14.08 7.55 46.4 1.90 1.89 0.7 7.41 4.00 46.0
Japan 0.36 0.31 12.2 0.21 0.16 24.5 0.26 0.19 29.9 4.00 3.12 22.0 9.02 6.74 25.3 2.02 2.00 0.8 4.47 3.37 24.7
Korea 0.24 0.18 23.8 0.09 0.05 46.4 0.11 0.05 51.8 2.14 2.00 6.8 2.99 2.64 1.7 1.67 1.65 17 1.78 1.60 9.7
Netherlands 0.16 0.14 10.1 0.05 0.03 29.7 0.06 0.04 36.3 1.61 1.51 6.2 2.78 2.09 24.8 1.32 1.19 10.0 2.13 1.75 17.8
Poland 0.33 0.24 26.5 0.17 0.09 50.0 0.24 0.09 61.0 2.57 2.06 19.9 | 11.48  3.09 73.1 1.88 1.73 8.0 6.17 1.79 71.0
Portugal 0.28 0.22 20.5 0.14 0.08 40.3 0.18 0.08 55.8 1.89 1.79 5.7 4.78 2.39 49.9 1.72 1.53 11.0 2.73 1.56 42.9
Slovak Republic 0.26 0.18 30.6 0.12 0.05 58.7 0.17 0.05 68.4 2.54 1.65 35.2 6.84 2.24 67.3 1.54 1.45 6.0 4.39 1.54 64.8
Slovenia 0.29 0.20 30.6 0.14 0.06 56.7 0.20 0.07 67.0 242 1.79 26.4 9.20 2.49 73.0 1.71 1.62 5.4 5.47 1.53 72.0
Spain 0.43 0.27 36.2 0.25 0.10 60.8 0.34 0.11 67.0 8.11 2.21 728 | 11.63  3.81 67.2 1.94 1.73 10.7 6.01 2.20 63.3
Sweden” 0.27 0.20 27.2 0.12 0.06 50.2 0.14 0.06 56.6 2.37 1.92 18.9 4.44 2.67 39.8 1.82 1.67 8.4 2.39 1.60 33.0
Switzerland 0.21 0.17 22.2 0.09 0.05 44.7 0.12 0.05 53.6 2.01 1.89 6.3 3.57 2.58 27.8 1.37 1.27 7.0 2.58 2.03 21.5
Turkey 0.27 0.19 28.3 0.12 0.06 51.0 0.15 0.06 62.3 219 1.66 243 3.97 245 38.4 1.78 1.77 0.7 2.26 1.38 38.8
United Kingdom 0.36 0.30 16.1 0.21 0.14 325 0.26 0.17 34.4 3.12 2.61 16.2 8.13 5.57 31.6 1.90 1.69 10.8 4.35 3.29 243
United States 0.39 0.29 25.0 0.25 0.14 44.0 0.27 0.13 50.3 3.30 2.45 25.8 7.32 3.95 46.0 2.35 2.00 14.8 3.12 1.97 36.7
Correlation ST
. . . 0.29 0.13 0.09 0.92*** 0.60*** 0.70*** 0.62***
inequality-mobility

wRx Rk statistically significant at 1%, 5% and 10% levels, respectively.

a) Simulations are based on individuals aged 15 to 24 in the reference year (aged 20-29 for Denmark and Japan).

b) Results based on annual earnings.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European countries and Turkey, Household, Income and Labour Dynamics
(HILDA) for Australia, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean Labor and Income Panel Study (KLIPS) for Korea, Swiss
Household Panel (SHP) for Switzerland and Survey of Income and Program Participation (SIPP) for the United States.
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Table A10. Short-term inequality, long-term inequality and mobility across countries

Based on simulations over twenty years for cohort 15-24 in the reference year, employed

" . L Mean Logarithmic . ) . .
Gini coefficient Theil index . Ratio P80/P20 Ratio P90/P10 Ratio P90/P50 Ratio P50/P10
Deviation (MLD)
Short-  Long- Mobilty Short  Long- Mobilty Short  Long- Mobilty Short-  Long- Mobilty Short  Long- Mobilty Short  Long- Mobilty Short-  Long- Moty
term term term term term term term term term term term term term term
Average 0.22 0.18 16.9 0.09 0.06 32.6 0.09 0.06 32.7 2.01 1.82 9.4 3.02 2.49 17.0 1.69 1.55 8.3 1.76 1.60 9.4
Australia 0.28 0.23 17.4 0.13 0.09 33.5 0.13 0.09 341 2.35 2.02 14.3 3.86 3.01 21.9 1.95 1.78 8.7 1.98 1.69 14.4
Austria 0.24 0.20 171 0.10 0.06 33.4 0.10 0.07 324 2.18 2.14 2.0 3.58 2.97 17.1 1.67 1.50 10.5 2.14 1.99 7.2
Belgium 0.16 0.12 23.1 0.04 0.02 41.2 0.04 0.02 41.2 1.64 1.39 15.4 2.14 1.80 16.0 1.45 1.27 12.6 1.48 1.42 4.3
Czech Republic 0.19 0.16 16.1 0.06 0.04 30.8 0.06 0.04 31.6 1.80 1.57 13.1 2.49 2.25 9.9 1.51 1.48 24 1.64 1.52 7.6
Denmark 0.17 0.15 8.9 0.05 0.04 20.3 0.05 0.04 20.8 1.76 1.60 8.8 2.30 2.24 2.9 1.50 1.48 1.4 1.54 1.51 2.0
Estonia 0.30 0.26 12.8 0.16 0.11 29.5 0.15 0.11 27.5 2.57 2.33 9.4 4.05 3.37 16.8 2.21 2.16 21 1.85 1.56 15.8
Finland 0.19 0.17 11.6 0.06 0.05 21.8 0.06 0.05 22.9 1.95 1.84 5.2 2.52 2.28 9.4 1.58 1.47 7.0 1.61 1.55 34
France 0.23 0.20 1.2 0.09 0.07 22.9 0.09 0.06 24.6 1.92 1.80 6.2 2.83 2.62 74 1.68 1.62 34 1.68 1.61 4.1
Germany 0.26 0.21 16.7 0.11 0.07 34.8 0.12 0.08 30.6 2.25 2.20 22 3.88 2.83 26.9 1.84 1.61 12.7 2.12 1.76 16.8
Greece 0.18 0.13 25.2 0.05 0.03 45.1 0.05 0.03 435 1.74 1.52 12.5 2.35 1.72 27.0 1.54 1.28 16.9 1.53 1.34 12.5
Italy 0.18 0.16 15.9 0.06 0.04 32.3 0.06 0.04 325 1.74 1.67 4.0 2.34 1.97 16.0 1.51 1.39 8.0 1.55 1.42 8.8
Japan 0.29 0.27 9.2 0.14 0.12 16.8 0.17 0.14 16.2 2.84 2.58 9.4 5.25 4.65 11.5 1.70 1.53 10.3 3.08 3.04 1.2
Korea 0.24 0.19 21.4 0.09 0.05 40.9 0.10 0.06 41.0 2.21 2.06 6.6 3.27 2.65 19.0 1.82 1.55 15.0 1.78 1.71 4.1
Netherlands 0.10 0.08 18.5 0.02 0.01 35.8 0.02 0.01 36.4 1.35 1.27 5.6 1.60 1.43 10.8 1.26 1.20 4.5 1.28 1.19 6.8
Poland 0.24 0.20 19.2 0.10 0.06 37.9 0.10 0.06 371 2.08 1.87 10.0 3.03 2.28 24.8 1.81 1.62 10.8 1.68 1.41 15.8
Portugal 0.24 0.22 9.0 0.10 0.08 21.9 0.09 0.07 22.0 2.09 2.01 4.1 3.00 2.55 14.8 1.79 1.69 5.2 1.67 1.51 9.6
Slovak Republic 0.17 0.13 24.4 0.05 0.03 43.9 0.05 0.03 44.6 1.68 1.49 1.3 2.24 1.81 19.2 1.47 1.36 7.4 1.53 1.33 12.7
Slovenia 0.22 0.18 17.4 0.08 0.05 32.1 0.07 0.05 33.9 1.88 1.76 6.7 2.80 217 22.4 1.83 1.64 10.5 1.53 1.32 13.4
Spain 0.20 0.16 20.7 0.06 0.04 37.2 0.07 0.04 38.1 1.86 1.57 15.5 2.63 2.10 20.1 1.55 1.36 12.5 1.69 1.54 8.4
Sweden” 0.22 0.16 25.7 0.08 0.04 47.7 0.09 0.04 51.6 1.97 1.54 21.9 3.14 244 22.4 1.60 1.45 9.7 1.93 1.69 12.5
Switzerland 0.17 0.14 15.7 0.05 0.03 30.2 0.05 0.04 26.8 1.52 1.48 2.7 2.20 1.90 13.8 1.47 1.41 4.1 1.49 1.34 10.1
Turkey 0.22 0.18 19.5 0.08 0.06 32.0 0.08 0.05 34.9 1.85 1.60 13.6 2.72 2.18 19.8 1.77 1.71 &7 1.53 1.28 16.5
United Kingdom 0.27 0.23 16.0 0.13 0.08 33.9 0.13 0.09 31.9 2.33 2.02 13.1 3.64 2.95 19.1 1.89 1.65 12.9 1.93 1.79 7.2
United States 0.34 0.29 (1318 0.20 0.15 26.4 0.19 0.14 215 2.63 2.34 1.1 4.52 3.71 18.1 2.19 2.02 8.0 2.06 1.84 10.9
Correlation ST
. . - -0.34 -0.30 -0.34 0.04 0.21 0.06 -0.14
inequality-mobility

wekkk ok statistically significant at 1%, 5% and 10% levels, respectively.
a) Simulations are based on individuals aged 15 to 24 in the reference year (aged 20-29 for Denmark and Japan).
b) Results based on annual earnings.

Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European countries and Turkey, Household, Income and Labour Dynamics
(HILDA) for Australia, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean Labor and Income Panel Study (KLIPS) for Korea, Swiss
Household Panel (SHP) for Switzerland and Survey of Income and Program Participation (SIPP) for the United States.
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Figure A3. Inequality, mobility and the correlation between inequality and mobility across the

distribution

Based on simulations over twenty years for cohort 15-24 in the reference year, active

A. Earnings inequality
(percentile ratios for each decile)

B. Earnings mobility
(Shorrocks index for each decile)

C. Correlation mobility-inequality
in each decile
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Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.

Figure A4. Inequality, mobility and the correlation between inequality and mobility across the distribution

Based on simulations over twenty years for cohort 15-24 in the reference year, employed

A. Earnings inequality
(percentile ratios for each decile)

B. Earnings mobility
(Shorrocks index for each decile)

C. Correlation mobility-inequality
in each decile
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Source: Authors’ calculations based on the European Union Statistics on Income and Living Conditions (EU-SILC) for European
Union countries and Turkey, Household, Income and Labour Dynamics (HILDA) for Australia, British Household Panel (BHPS) for the
United Kingdom, German Socio-Economic Panel (GSOEP) for Germany, Keio Household Panel Survey (KHPS) for Japan, Korean
Labor and Income Panel Study (KLIPS) for Korea, Swiss Household Panel (SHP) for Switzerland and Survey of Income and Program
Participation (SIPP) for the United States.
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