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Abstract

In this paper, we first provide a comprehensive account of the relationship between
cross-country differences in aggregate employment and disaggregated differences in worker
flows along the life cycle. To this end, we use survey micro-data for 31 European countries,
and estimate the life-cycle profiles of transition probabilities across employment, unem-
ployment and nonparticipation for each country. We develop a decomposition measuring
the contribution of these transition probabilities to aggregate employment differences.
We find substantial cross-country heterogeneity with respect to the role of worker flows

between each labor market state.
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1 Introduction

We provide a comprehensive picture of the behavior of worker flows over the life cycle in thirty-
one European countries, and of the relationship between cross-country differences in worker
flows and labor market institutions.

Choi et al. [2015] use data from the Current Population Survey to study how worker flows
shape the unemployment and participation rates in the U.S. labor market. Elsby et al. [2013]
document cross-country differences in (aggregate) worker flows in fourteen OECD countries.

Our paper builds on and extends this line of research.

2 Data and Measurement

2.1 Data Sources

We use micro-data from the Statistics on Income and Living Conditions (EU-SILC) collected by
Eurostat. The EU-SILC is an unbalanced household-level panel survey that collects comparable
multidimensional annual micro-data on a few thousand households per country, starting in 2004.
The dataset is particularly well suited for our study as it contains a retrospective calendar of the
monthly labor force status (employment, unemployment, nonparticipation) of workers living
in the following countries: Austria, Belgium, Bulgaria, Croatia, the Czech republic, Cyprus,
Denmark, Estonia, Finland, France, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, and the United Kingdom. Our sample covers the period 2004-2016. For France
and the United Kingdom, we cross-check our findings by comparing them with data based on
the French and British labor force surveys (FLFS and UKLFS). We add data for Germany by
using recent waves of the German Socio-Economic Panel (GSOEP). We use the Swiss Household
Panel (SHP) to add data for Switzerland.

2.2 Measurement

Measurement error. We consider three labor force status: employment (E), unemployment
(U) and nonparticipation (/V). Measurement error is a potentially important concern, especially
for flows between unemployment and nonparticipation. To address this issue, we develop an
approach much in the spirit of Elsby et al. [2015] de-NUN-ification procedure.

We treat our data as being quarterly instead of monthly. Suppose for instance that we look
at data from January (month 1) to June (month 6) for individual i. We define i’s labor force
status during the first quarter as her labor force status in February (month 2). Likewise, her
status in the second quarter is taken to be that in May (month 5). If we observe the sequence
NUN within the first (second) quarter, then we recode i’s labor status in month 2 (5) as being
N. We treat the sequence UNU in the same fashion, by recoding ¢’s labor status in month 2

(or 5, if looking at the second quarter) into U.



Our procedure to deal with measurement error leaves the stocks and flows roughly un-

changed in levels, and it increases the precision of our estimates.

Measuring transition probabilities. Letting s;,; denote the indicator function that takes
the value of 1 if individual ¢’s labor force status is s € {E, U, N} in period ¢, when i’s age is a,

and denoting by w; the relevant (cross-sectional) survey weight of individual i, we calculate
Sa,t - Z W;Si,a,t- (1)

Sazt 1s the stocks of individuals of age a in period ¢ whose labor force status is s. Likewise, we
construct Fjj’, worker flows from labor force status s to status s’ at age a in period ¢, based

on age-specific individual indicator function ff;/t that takes the value of 1 if individual #’s labor
force status is s € {F,U, N} in period t and s’ € {E,U, N} , s # &, in period t 4+ 1, and using
the relevant (longitudinal) survey weights.! We increase the precision of our calculations by
using three-year bins centered on each age a. For instance, to calculate Ss ., we pool data on
individuals aged 29, 30 and 31 in period t. We proceed in the same fashion with respect to ¢,

i.e. we pool data from ¢t — 1, t and ¢t + 1 to compute the period-t stocks and flows statistics.

Life-cycle profiles. Then, by taking the ratio between flows (F') and stocks data (.5), we

obtain estimates of quarterly transition probabilities across employment, unemployment and

/
. . . ’ Fy
nonparticipation, Py} = S‘;i

Next, to separate the effects due to the business cycle we extract the life-cycle profile of

stocks and flows using a non-parametric approach by running the following regressions:
Pcf,il = pZS/Da + Dy + €qy, (2)

where P2 is age-specific transition probability at time ¢, D, (Dg) is a full set of age (time)
dummies and ¢, is the residual of the regression. The life-cycle profile of a stocks or flows
statistic refers to the coefficients p;;s/ on the age dummies. We use the same procedure to extract

the life-cycle proficle of individuals stocks, S, ;.

Time aggregation. Finally, we clear the transition probabilities from time aggregation bias
using the continuous-time adjustment procedure developed by Shimer [2012] and we store the

adjusted, age-a quarterly transition probabilities in a matrix denoted as I',:

EE EU _EN
Po~ Po DPa

o= | pVF plv piN |. (3)
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'In the EU-SILC, we do not have longitudinal weights tailored to our empirical exercise. Therefore we take
the average of an individual’s cross-sectional weights to construct longitudinal weights. The other micro-data
sets we use provide longitudinal in addition to cross-sectional weights. In particular, for France and the United
Kingdom, we compare the flows based on the longitudinal weights that we construct with those based on weights
provided in the survey micro-data of the FFLS and UKLFS. We find no significant differences.



where the probabilities of staying in each state, p;°, are calculated as the residuals given the

estimated probabilities of tranisiting out of a given state.

3 A First Look at the Data

3.1 Worker Flows

In Tables 1a and 1b, we report average transition probabilities for men and women, respectively.
We provide figures for the whole working-age population as well as for prime-age individuals
(those aged 25 to 54) to separate out the effects of specific transition patterns at the beginning
and at the end of the working life. In each table, we have created 5 groups of countries: Nordic
countries, countries of Western and Southern Europe, Baltic states and countries of Eastern
Europe. The last row of each country group reports the (unweighted) average of the numbers
in each column. The last row of the table reports the (unweighted) European average.

Consistently with the findings of Elsby et al. [2013], Tables la and 1b uncover large dif-
ferences in average labor market transitions between different European regions. For example,
workers in the Nordic countries are on average about 30% more likely to find a job out of unem-
ployment and more than 100% - when coming out of non-participation. Also, not surprisingly,
prime age workers are facing better employment prospects than those in working age popula-
tion: their job-finding probabilities are consistently higher and, once employed, their jobs last
longer.

Looking at European averaged first, for both genders, job loosing probability (EU) shoes an
increase until early 20s and then a steady decrease over the life cycle. Transition probabilities to
non-participation both from employment (EN) and from unemployment (UN) portray stable
patterns for prime-age individuals (those aged 25 to 54), while they show a negative slope
at younger ages and an increase for older workers. The job finding probability (UE) shows an
increase until mid-20s and then a slight but persistent decrease. The probabilities of going from
non-participation to both employment and unemployment (OE and OU) show hump-shaped
patterns, peaking in the mid-20s and steadily decreasing from that point to age 70. These
findings are very similar to the ones documented for the US by Choi et al. [2015].

As for the differences between males and females, we can their profiles portray similar shape
and mostly differ by levels. The differences in levels are mainly concentrated at transitions to
non-participation, particularly so around ages 20-30, which is probably related to fertility and
child-rearing.

To complement these numbers, Figures 1a, 1b and 1c display the life-cycle transition proba-
bilities respectively for France, Germany, and Italy — the ‘big three’ of Continental Europe. To
give more context to the country-specific estimates we plot them against the average life-cycle
transition probabilities across all countries in our sample, calculated as a population weighted
average of country specific estimates. Notice that the scale of the vertical axis is different across
countries. For each country we use the same scale on the vertical axis for men (upper panel)
and women (lower panel) to emphasize differences across gender.

Figure la portrays life-cycle transition profiles of male and female workers in France. Com-



Table 1a: Average transition probabilities: Men

Aged 16 to 65 Aged 25 to 54
EU EN UE UN NE  NU EU EN UE UN NE NU

Nordic countries:

Denmark 1.27 158 1789 885 6.20 2.28 1.17 0.80 18.71 5.84 7.62 3.03
Finland 257 329 16.75 6.39 1049 2.75 234 172 18.67 511 14.12 4.381
Iceland 1.60 3.78 3044 758 3420 5.18 1.48 198 3098 6.71 2749 6.77
Norway 051 137 1732 594 571 1.21 0.561 0.77 1577 568 7.81 1.81
Sweden 1.46  2.62 27.66 13.68 13.96 4.33 1.14 1.16 30.81 851 17.07 4.96
Average 1.48 2.53 22.01 8.49 14.11 3.15 1.33 1.29 22.99 6.37 14.82 4.28
Western Europe:
Austria 212 134 26.08 4.68 446 1.26 1.97 057 2822 3.02 770 231
Belgium 1.03 110 761 437 3.05 2.05 093 0.74 10.82 254 560 2.61
Switzerland 061 1.11 2549 6.83 7.80 1.24 0.52 043 2751 5.61 11.46 2.58
Germany 093 082 964 4.06 465 1.25 0.77 029 1048 246 7.04 3.01
France 1.57 0.71 13.82 211 1.82 0.90 1.39 0.18 1555 1.21  3.78  2.02
Ireland 177 120 922 271 454 192 1.68 0.49 10.01 213 546 2.72
Luxembourg 094 050 16.35 3.12 147 0.63 0.86 0.23 17.62 199 4.23 1.57
Netherlands 0.89 145 1156 3.74 6.15 0.79 0.84 0.75 1420 2.69 11.57 227
United Kingdom 1.05 1.10 19.87 592 5.02 1.56 091 054 20.04 470 539 2.09
Average 1.21 1.04 15.52 4.17 4.33 1.29 1.10 0.47 17.16 2.93 6.91 2.35
Southern Europe:
Cyprus 3.03 066 2726 3.03 257 194 286 0.23 29.24 2.06 4.88 3.46
Spain 3.60 078 1696 2.12 3.27 1.92 349 036 1848 1.43 437 343
Greece 280 066 1749 1.88 1.85 1.80 283 026 1864 1.15 297 2.86
Italy 1.62 1.00 1233 3.02 283 1.87 1.55 0.60 13.57 245 6.97 3.60
Malta 0.70 097 11.60 3.12 3.16 0.81 0.64 041 11.02 2.06 4.77 1.73
Portugal 264 221 1483 366 6.73 225 255 197 1545 3.00 6.91 296
Average 2.40 1.05 16.75 2.81 3.40 1.76 2.32 0.64 17.73 2.03 5.14 3.01

Baltic States:

Estonia 206 1.16 16.81 3.81 498 1.56 195 0.65 17.06 246 550 1.61
Lithuania 230 1.07 1477 257  4.01 1.55 222 064 1508 1.75 382 225
Latvia 3.06 098 16.13 256 4.07 1.98 299 0.52 16.57 1.75 493  3.09
Average 2.47 1.07 15.90 2.98 4.35 1.69 2.39 0.60 16.24 1.98 4.75 2.32

Eastern Europe:

Bulgaria 282 0.89 13.18 130 3.06 144 267 042 1405 079 478 1.52
Czech Republic 1.10 047 16.04 262 191 1.17 094 0.12 16.64 122 325 1.73
Croatia 340 169 1036 132 550 1.72 3.13 071 1073 084 533 1.1
Hungary 2.63 1.01 2323 345 267 1.19 2,51 055 2527 261 479 1.73
Poland 1.93 1.08 1789 249 354 149 177 0.67 1927 186 4.88 1.58
Romania 0.42 051 1083 290 1.65 0.57 042 034 1203 259 329 1.12
Slovenia 1.46 0.50 13.55 823 1.82 219 1.28 0.18 1553 6.38 3.75  5.53
Slovakia 1.38 093 1332 236 298 181 1.21 0.62 1331 138 472 231
Average 1.89 0.89 14.80 3.08 2.89 1.45 1.74 0.45 15.85 2.21 4.35 2.13

European Average 1.78 1.24 16.66 4.21 5.36 1.76 1.66 0.64 17.78 3.03 6.98 2.73

NOTE: The entries in the table are averages of quarterly transition probabilities expressed in percentage point. The last row of each
country group reports the (unweighted) average of the numbers in each column.



Table 1b: Average transition probabilities: Women

Aged 16 to 65 Aged 25 to 54
EU EN UE UN NE  NU EU EN UE UN NE  NU

Nordic countries:

Denmark 1.17 236 1722 10.04 5.80 2.27 1.18 137 18.74 837 697 415
Finland 213 469 1832 861 11.64 2.15 1.89 324 2074 753 14.11 3.03
Iceland 1.28 4.32 28.13 1384 2047 391 1.32 287 30.13 1235 17.92 495
Norway 0.57 222 16.92 5.71 5.39 0.69 0.56 1.61 1690 5.08 7.70 1.20
Sweden 1.21 398 2592 1649 1519 3.52 1.04 226 26.34 12.63 16.76 4.09
Average 1.27 3.52 21.30 10.94 11.70 2.51 1.20 2.27 22.57 9.19 12.69 3.49
Western Europe:
Austria 2.00 255 2142 711  4.09 0.96 1.93 188 2268 6.16 6.21 1.51
Belgium 126 1.67 852 436 295 1.26 1.16 1.40 10.77 3.64 489 144
Switzerland 0.70 219 1944 795 6.51 0.90 0.67 1.54 20.00 742 831 1.33
Germany 089 171 815 531 498 133 079 136 888 454 6.54 1.98
France 1.67 1.04 1338 3.14 217 0.69 1.56 0.57 1525 244 381 0.98
Ireland 1.69 280 1944 690 396 0.84 1.56 225 20.57 6.46 429 0.98
Luxembourg 1.08 132 16.74 6.09 2.02 0.57 1.07 118 1636 586 3.75 0.76
Netherlands 087 179 880 3.60 466 0.61 0.88 1.19 11.03 3.02 6.50 1.16
United Kingdom 0.75 246 2153 7.88 548 0.83 0.67 200 2134 732 680 094
Average 1.21 1.95 15.27 5.82 4.09 0.89 1.14 1.49 16.32 5.21 5.68 1.23
Southern Europe:
Cyprus 3.67 094 2824 349 211 140 345 061 29.27 3.03 3.13 1.33
Spain 439 141 1488 459 268 252 438 1.02 1568 4.27 3.28 3.85
Greece 3.23 163 1287 2.80 1.73  1.21 331 128 13.63 2.67 240 1.52
Italy 1.88 1.98 10.80 6.62 1.93 1.53 1.90 1.63 11.54 6.60 286 2.11
Malta 0.50 2.15 1447 874 219 0.28 037 177 1434 885 245 0.24
Portugal 2.89 323 1456 535 6.13 231 286 296 14.80 4.93 742 277
Average 2.76 1.89 1597 5.26 2.79 1.54 2.71 1.55 16.54 5.06 3.59 1.97

Baltic States:

Estonia 1.36  2.04 1852 6.86 5.51 1.11 1.42 158 1855 564 8.08 1.55
Lithuania 1.52 152 13.38 4.19 3.80 1.11 151 1.13 1424 336 598 1.92
Latvia 211 1.84 16.29 5.19 4.14 208 211 143 1636 438 6.22 3.38
Average 1.67 1.80 16.06 5.41 4.48 1.43 1.68 1.38 16.39 4.46 6.76 2.29

Eastern Europe:

Bulgaria 241 144 1113  2.66 251 1.18 243 090 1236 189 480 1.86
Czech Republic 1.26 1.51 13.64 3.78 226 1.02 1.21 1.18 14.02 2.66 5.09 1.88
Croatia 3.40 2.04 9.56 2.73 4.02 214 3.17 074 952 249 325 411
Hungary 203 192 19.79 5.74 2.66 1.04 2.00 1.33 2097 5.09 483 1.62
Poland 1.78 1.83 12.63 4.43 277 1.20 1.69 1.29 1289 410 391 1.86
Romania 022 136 793 4.32 1.83  0.19 022 113 835 428 3.05 0.16
Slovenia 1.65 0.58 12.03 8.38 1.27  1.92 1.55 029 13.02 701 343 6.09
Slovakia 1.29 178 11.69 3.70 2.88 147 125 145 1151 3.09 571 258
Average 1.75 1.56 12.30 4.47 2.52 1.27 1.69 1.04 12.83 3.83 4.27 2.52

European Average 1.71 2.08 15.69 6.15 4.70 1.43 1.65 1.50 16.48 5.39 6.14 2.17

NOTE: The entries in the table are averages of quarterly transition probabilities expressed in percentage point. The last row of each
country group reports the (unweighted) average of the numbers in each column.



paring transition probabilities to European averages, we see that French workers are facing
transition probabilities that are overall relatively similar to European averages. Older workers
of both gender appear to face a significantly lower probability of finding a job when unemployed
compared to their European colleagues.

German labor market, depicted in Figure 1b, portray large differences in levels of transition
probabilities between employment and unemployment, which persist over the whole of the life-
cycle. For both genders, job loosing (EU) and job finding (UE) probabilities are significantly
below European averages. This implies German labor market is less dynamic overall: finding
jobs out of unemployment is more difficult, but once employed, jobs last longer.

Italian labor market, depicted in Figure lc, is characterized by labor market transitions out
of employment (EU and EN) that are similar to European averages for both genders. A striking
difference appears when looking at job finding rates: young workers of both sexes in Italy are
facing a significantly lower job finding probability (UE) than their peers in Europe. The gap
in job finding rates closes down only in the 40s. This is consistent with a well known fact that
Italy has one of the highest youth unemployment rates in Europe (see Caliendo and Schmidl
[2016], e.g.). Also, female transition to employment out of non-participation is remarkably
low across all of the life-cycle. This is consistent with low female participation an Italy, a
phenomena common to most countries in Southern Europe (see Olivetti and Petrongolo [2008],
Dolado et al. [2017] among others).

3.2 Markov Chain

Following much of the literature, we use a first-order Markov chain to link worker stocks and
flows data. This process is a key building block of the analysis that we undertake in the next
section. It is therefore important to verify whether it can aptly describe the main outcomes of

interest.

Starting from the distribution of workers across at age a = 16, [ E U N } , we calculate

16
the predicted stocks in each labor market state at any age a , by

E L [E
v =TI() |v] - (4)
N . T7=16 N »

The specific question we address is: based on the quarterly transition probabilities that we
estimated in the previous section, are the employment rates implied by a first-order Markov-
chain (i.e. based on the stocks in equation (4)) consistent with their actual counterparts?
The answer to this question depends not only on the transition probabilities but also on some

initial conditions, namely the distribution of workers across E, U, N at age a = 16. We set

initial conditions by searching a distribution at age 16, [ E U N } , that maximizes the fit
16

between the Markov-implied employment rates and the actual employment rates.?
The plots of Figure 2 show that we obtain a very good fit for the ‘big three’ economies of

2We use a pattern search approach to find the initial labor force distribution.
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Figure la: Transition probabilities in France: Men (top) and women (bottom)

NOTE: The plots show quarterly transition probabilities expressed in percentage points.

The dotted lines are 95 percent confidence intervals.
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Figure 1b: Transition probabilities in Germany: Men (top) and women (bottom)

NOTE: The plots show quarterly transition probabilities expressed in percentage points.

The dotted lines are 95 percent confidence intervals.
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The dotted lines are 95 percent confidence intervals.
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Continental Europe. In fact, in all countries the R-squared of the regression of the dotted line
against the solid line is above 95 percent. Notice that the Markov chain model does very well

in reproducing a hump in female employment around ages 25-40 in France and Germany.

4 Statistical Decompositions

From this point on, for each country we use the initial distribution across F, U, N derived in

Subsection 3.2 and the subsequent distributions implied by the Markov chain.

4.1 Framework

Our goal is to relate aggregate cross-country differences in employment rates to the behavior
of worker flows over the life cycle. Aggregate differences depend not only on worker flows, but
also on demographics and on the initial conditions at age a = 16. To see this, denote by E*
the aggregate employment rate of country ¢, and let E” refer to some reference employment
rate (say, the average of employment rates across the thirty-one countries in our sample). The

employment rate of country c is given by
EC =) WiE (5)

where ¢ is the population weight of workers at age a and E¢ denotes their employment rate.?
We call E€ the age (or life-cycle) profile of employment in country c¢. To compare ¢ and r, we
can use
B - B = Y (We—WI) B+ 3 (B — B Wy, ()
Equation (6) minimizes the role of demographics in explaining employment differences be-
tween ¢ and r. Since we have little to say about demographic differences, we seek to keep the
demographics-adjusted employment gap, > (E; — E) W, as large as possible.
Next, consider calculating the life-cycle profile of employment based on country ¢’s transition
probabilities and r’s initial conditions (instead of using country ¢’s initial conditions). Denote

by ENg this counter-factual employment profile. We have:
E; — E, = B — E; + E; — B, (7)

which can be plugged into equation (6). So doing, we arrive at

a
N J/ J/ (& J/

EC—ET:Z(W;—W;)E§+Z<E§—Eg>W§+Z(Eg—E£)W;’. (8)

TV TV TV
demographics initial conditions transition probabilities

In what follows, we focus on explaining the employment gap driven by transition probabilities,
namely » (Eg — Eg) Wr.

3Just like the other life cycle profiles, we extracted W¢ using the estimation based on equation (2).
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The goal of the subsequent step is to isolate the contribution of each labor market flow
to the employment gap due to transition probabilities. Let Egm’m’m denote the age-profile of
employment in country ¢ starting from 7’s initial condition and using r’s transition probabilities
P1, P2, - - .- The remaining probabilities of the counterfactual transition matrices (fa’s) are those
measured in country ¢, and we keep the fa’s well defined by adjusting the probabilities of staying
in each state { FE,UU, NN}. So, we decompose the difference in life-cycle employment profiles

between ¢ and r due to transition probabilities based on

— ” —~ —~FEU —~FEU —~FEU,EN —~FEU,EN —~FU,EN,UE
c __ — Flc _ Fec c _ Fc c _ Fc
Ea Ea - Ea Ea +Ea Ea +Ea Ea (9)
NG vy NS >y NS >y
Vv vV vV
EU EN UE
/\EEU,EN,UE /\EE'U,EN,UE,UN AEEU,EN,UE,UN AEEU,EN,UE,UN,NE AEEU,EN,UE,UN,NE "
+ Ee — E° E¢ — E¢ 2 —E".
N TV 4 TV 4 N TV 4
UN NE NU

Notice that the decomposition of E\:i — E7 along the lines of equation (9) is path-dependent
and thus not unique. In fact, there are 6! = 720 ways of writing this decomposition, and
20=1 = 32 ways of measuring the contribution of a given transition probability. The employ-
ment rate depends on the transition probabilities in a non-linear fashion, and therefore those
different approaches to decomposing Evg — E7 might lead to different results. We address this
issue using the Shapley decomposition following Shorrocks [2013]. The procedure calculates
marginal contributions of each transition probability to the aggregate employment gap in all

720 decompositions and then averages them out.

4.2 Results

Tables 2a and 2b present the results of decomposing each country’s employment gap relative
to the population-weighted average of employment rates across the thirty-one countries in our
sample using the Shapley decomposition. Tables 2a and 2b are for male and female individ-
uals, respectively. Again, we group our sample of countries into the following groups: Nordic
countries, countries of Western and Southern Europe, Baltic states and countries of Eastern
Europe. The last row of each country group reports the (unweighted) average of the numbers
in each column.

Looking at Table 2a, the first column shows the raw aggregate employment gap (relative to
the population-weighted average employment across countries). It uncovers large differences in
aggregate employment rates for male workers across Europe. The total gap varies from -13.63
percentage points in Croatia to 14.73 percentage points in Switzerland. Nordic and Western
Europe economies appear to be employing a significantly larger share of their male workforce as
opposed to the rest of the Europe. Male employment in Baltic states appear to be particularly
low with an average gap of almost 6 percentage points.

The second, third and fourth columns of Table 2a show the total gap explained by dif-
ferences in demographics, initial conditions and transition probabilities, corresponding to the

components of equation (8). The results show that most of the gap in aggregate male employ-
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ment across European countries is due to the transition probabilities. The demographics and
the initial conditions play almost a negligible role. Interestingly, the Baltic states is the only
region where the demographic composition of the male workforce explains on average more
than 1 percentage point of the total gap in aggregate employment.

The rest of the columns in Table 2a present the results of decomposing each country’s
total contribution of transition probabilities based on each labor market flow using the Shapley
decomposition. Despite a lot of variance in the data, some patterns emerge. Transitions out
of employment (EU and EN) appear to be the most important quantitatively. On the other
hand, the contributions of flows from nonparticipation to employment (NE) appear to be very
important as well. Interestingly, the importance of job-finding rates out of unemployment (UE)
shows up to be of second order.

Table 2b presents the results for females. The differences in total female employment rates
across European countries are more striking. They vary from -13.21 percentage points in Italy
to 17.14 percentage points in Iceland. Again, Nordic and Western Europe economies appear to
be employing a significantly larger share of their female workforce. This group is joined by the
Baltic states with an average female employment 2.4 percentage point higher comparing with
the average across all countries. Southern European countries appear to be doing the worst:
their female 7Temployment rates are on average 7.05 percentage point lower.

To synthesize our main findings, Table 3 computes a variance decomposition of both equa-
tions that we use to make statistical decompositions: the total gap in employment and the
contributions of transition probabilities. The top and bottom panels show the results for male
and female workers, respectively. We compute the results for all workers and also by splitting
our sample into young (those aged 18-24), prime-aged (25-54) and old workers. Table 3 con-
firms the result that labor flows are key in understanding differences in labor market outcomes
over the life-cycle across countries: transition probabilities explain 91.91% and 97.55% of to-
tal variance in male and female employment gaps across countries. Not surprisingly, we find
that initial conditions matter and only to a certain degree at the beginning of the life-cycle,
i.e. among young workers. Variance in initial conditions explain 24.65% and 17.17% of total
employment variance across young male and female workers, respectively.

As a result of these findings, we shall focus on the employment gaps due to transition
probabilities and, by abuse of language, shall refer to them as total employment gaps.

Turning to the second half of Table 3, we see that job separations to unemployment (EU)
explain almost half of the variance in total employment gaps. The second most important flow
is the job finding out of nonparticipation flow (NE), which accounts for almost half of the total
variance. The rest of the variance is accounted by job separations to unemployment (EU) and
job findings out of unemployment (UE). The flows between unemployment and nonparticipa-
tion (UN and NU) do not appear to be of any importance in understanding employment gaps
across Europe. Our findings change a bit quantitatively when considering age subgroups. Not
surprisingly, for young individuals the most important margin is the job finding rate out of non-
participation (NE). It explains almost half of the variance in employment of young male workers
across countries. For older workers, flows between employment and nonparticipation account

for more than 2/3 of the total variance with the most important being the job separations into
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Table 2a: Decomposing the employment gap: Men

Total Demog- Initial Transition Transition probablities
gap  raphics cond. probab. EU EN UE UN NE NU
Nordic countries:
Denmark 1.32 0.27 -0.52 1.57 1.54  -1.86 093 -1.32 202 0.26
Finland -5.42 -0.18 -0.14 -5.10 -3.69 -836 1.08 -0.66 585 0.68
Iceland 9.61 -1.00 0.32 10.30 0.51 -7.11 398 -0.52 12,51 0.93
Norway 1.21 -1.60 -1.08 3.89 571 -1.54 055 -093 0.63 -0.53
Sweden 7.04 -0.56 -0.04 7.63 092 -3.71 349 -098 7.08 0.84
Average 2.75 -0.61 -0.29 3.66 1.00 -4.52 2.00 -0.88 5.62 0.43
Western Europe:
Austria 3.10 0.10 0.07 2.93 -1.27 -093 397 -0.34 155 -0.06
Belgium -5.51 -0.22 0.05 -5.34 3.09 -2.78 -386 -0.10 -1.74 0.05
Switzerland 14.73 0.72 1.07 12.93 4.65 282 247 -029 352 -0.24
Germany 6.15 -0.03 0.49 5.69 4.10 325 -2.75 -0.05 1.06 0.08
France -2.44 -1.43 -1.21 0.20 043 335 -1.35 1.29 -3.08 -0.45
Ireland -7.40 -3.06 -0.39 -3.95 -0.81 0.15 -430 0.16 072 0.13
Luxembourg 1.13 1.15 -1.20 1.18 3.0 203 -025 031 -3.17 -0.80
Netherlands 4.09 1.28 -0.31 3.12 323 -292 -062 045 336 -0.39
United Kingdom 5.29 0.35 -0.14 5.08 269 049 158 -0.89 131 -0.11
Average 2.13 -0.12 -0.17 2.43 2.13 0.61 -0.57 0.06 0.39 -0.20
Southern Europe:
Cyprus -3.22 -3.32 -0.19 0.30 -4.87 353 457  0.63 -3.12 -0.44
Spain -4.77 1.24 -0.15 -5.87 -742 188 0.70 1.25 -247 0.20
Greece -5.10 1.12 -0.65 -5.58 -4.64 192 1.00 120 -485 -0.21
Italy -3.27 1.06 0.08 -4.41 -0.28 -1.08 -2.02 0.25 -1.62 0.33
Malta 3.22 -0.83 0.42 3.63 538 1.15 -191 032 -095 -0.38
Portugal -8.25 -0.79 0.78 -8.24 -3.83 -7.60 0.07 0.14 280 0.17
Average -3.57 -0.25 0.05 -3.36 -2.61 -0.03 0.40 0.63 -1.70 -0.05
Baltic States:
Estonia -4.77 -1.52 -0.50 -2.75 -1.96 -1.01 075 -0.28 0.19 -0.44
Lithuania -6.85 -1.30 0.15 -5.70 -295 -123 -0.35 0.60 -1.50 -0.27
Latvia -5.76 -0.90 0.20 -5.06 -5.84 -0.91 051 087 0.04 0.28
Average -5.79 -1.24 -0.05 -4.50 -3.58 -1.05 0.30 0.40 -0.42 -0.14
Eastern Europe:
Bulgaria -5.74 -0.23 0.13 -5.64 -5.16  1.10 -1.64 190 -143 -0.42
Czech Republic 3.01 -0.41 -1.18 4.60 233 630 0.16 1.73 -5.00 -0.91
Croatia -13.63  -0.44 -0.04 -13.15 -6.81 -4.77 -467 131 179 -0.01
Hungary -4.86 -0.88 0.09 -4.06 -3.67 -1.15 3.09 021 -2.06 -0.48
Poland -2.62 -0.13 0.26 -2.75 -1.01 -2.06 094 051 -0.75 -0.38
Romania 7.44 0.21 2.62 4.61 723 555 -280 086 -5.03 -1.20
Slovenia -3.17 0.65 -0.02 -3.80 044 291 -091 -2.07 -517 1.00
Slovakia -3.53 -1.45 0.41 -2.49 .31 -0.27 -1.79 1.23 -2.46 -0.51
Average -2.89 -0.34 0.28 -2.84 -0.67 0.95 -0.95 0.71 -2.51 -0.36

NOTE: The entries in the table are employment gaps (relative to the population-weighted average of employment across coun-
tries) expressed in percentage point. The first column shows the raw employment gap; the second and third columns show the
gap explained by differences in demographics and initial conditions, respectively; the fourth column shows the gap explained
by differences in transition probabilities. The latter is decomposed into the gap explained by each transition probability in the
remaining columns of the table. The last row of each country group reports the (unweighted) average of the numbers in each

column.
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Table 2b: Decomposing the employment gap: Women

Total Demog- Initial Transition Transition probablities
gap  raphics cond. probab. EU EN UE UN NE NU
Nordic countries:
Denmark 4.81 -0.36 -0.53 5.70 172 -045 146 -1.02 286 1.12
Finland 3.41 -0.55 -0.14 4.10 -1.75 -8.89 245 -0.65 11.98 0.95
Iceland 1714  -0.44 0.43 17.16 1.42  -581 4.08 -1.12 1723 1.36
Norway 3.65 -1.75 -1.08 6.47 481 -0.52 095 -0.10 226 -0.93
Sweden 14.96  -0.38 0.01 15.33 1.89 -325 315 -0.92 1335 1.12
Average 8.79 -0.70 -0.26 9.75 1.62 -3.78 242 -0.76 9.54 0.72
Western Europe:
Austria -1.56 0.52 -0.77 -1.31 -1.03 421 3.06 -042 1.70 -0.41
Belgium -2.91 -0.58 -0.06 -2.26 214 -0.16 -290 036 -1.45 -0.25
Switzerland 14.69 0.08 1.43 13.18 417 088 158 -0.15 7.07 -0.38
Germany 7.40 0.64 0.35 6.40 4.08 263 -293 029 237 -0.04
France 2.70 -0.82 -0.67 4.19 -0.20 806 -0.30 1.82 -4.11 -1.07
Ireland -6.38 -0.73 -0.40 -5.25 -0.17  -5.,50 228 -0.65 -0.11 -1.11
Luxembourg 0.00 1.04 -2.16 1.12 283 328 066 -0.03 -4.25 -1.38
Netherlands 6.51 0.93 -0.12 5.69 356 056 -1.86 049 3.57 -0.62
United Kingdom 6.97 0.47 0.07 6.44 3.65 -251 218 -0.65 4.57 -0.79
Average 3.05 0.17 -0.26 3.13 2.11 0.34 0.20 0.12 1.04 -0.67
Southern Europe:
Cyprus 0.18 -1.79 -0.82 2.79 -6.65 745 6.16 1.71 -5.37 -0.52
Spain -6.20 0.92 0.05 -7.17 -9.43 274 040 056 -3.55 2.11
Greece -12.32 0.41 -0.06 -12.67 -5.12 040 -0.95 156 -831 -0.27
Ttaly -13.21 0.47 -0.08 -13.60 -097 -2.13 -221 -072 -795 038
Malta -7.18 -0.92 0.21 -6.48 6.06 -1.99 035 -096 -7.27 -2.67
Portugal -3.55 -0.62 0.39 -3.31 -4.28 -7.27 038 048 6.35 1.03
Average -7.05 -0.25 -0.05 -6.74 -3.40 -0.13 0.69 0.44 -4.35 0.01
Baltic States:
Estonia 3.92 -1.87 -0.08 5.87 0.78 025 1.67 -040 3.98 -0.43
Lithuania 1.68 -1.46 -0.10 3.24 023 229 -0.08 040 0.52 -0.12
Latvia 1.61 -1.30 -0.04 2.96 -232 141 146 025 084 1.32
Average 2.40 -1.55 -0.07 4.02 -0.44 1.32 1.02 0.09 1.78 0.26
Eastern Europe:
Bulgaria -3.25 -1.02 -0.03 -2.21 -3.58 3.62 -1.70 2.06 -244 -0.17
Czech Republic -0.82 -1.31 -1.30 1.79 1.50 398 -0.52 170 -4.61 -0.26
Croatia -9.71 -1.16 -0.04 -8.51 -6.24 023 -469 175 -143 1.88
Hungary -4.88 -1.70 -0.02 -3.17 -1.52 -0.88 2.18 -0.06 -2.59 -0.29
Poland -5.98 -1.12 0.02 -4.89 -0.14 -0.86 -1.13 045 -3.15 -0.04
Romania -1.93 -0.60 0.73 -2.07 827 380 -330 048 -874 -2.56
Slovenia -1.00 -0.54 -0.30 -0.16 -0.14 794 -222 -1.25 -719 270
Slovakia -1.39 -1.48 -0.41 0.50 1.54 016 -1.82 144 -1.13 0.31
Average -3.62 -1.11 -0.17 -2.34 -0.04 2.25 -1.65 0.82 -3.91 0.20

NOTE: The entries in the table are employment gaps (relative to the population-weighted average of employment across coun-
tries) expressed in percentage point. The first column shows the raw employment gap; the second and third columns show the
gap explained by differences in demographics and initial conditions, respectively; the fourth column shows the gap explained
by differences in transition probabilities. The latter is decomposed into the gap explained by each transition probability in the
remaining columns of the table. The last row of each country group reports the (unweighted) average of the numbers in each

column.
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Table 3: Variance decomposition

Total Gap Transition probablities

Demog- Initial Transition
raphics  cond. probab. EU EN UE UN NE NU

Males 5.03 3.06 91.91 48.71 16.25 17.66 -5.40 23.46 -0.69
15-24 -0.06 24.65 75.41 18.38 2248 11.73 -0.12 48.14 -0.62
25-54 1.59 -0.42 98.83 57.14 22.64 15.76 -5.12 1049 -0.92
55-65 -4.01 -0.05 104.05 11.61 39.27 18.62 -0.05 28.71 1.84

Females 0.82 1.63 97.55 23.02 -2.50 15.68 -4.02 66.64 1.17

15-24 -0.74 17.17 83.57 13.21 13.29 1291 207 5839 0.12
25-54 -0.60 -0.25 100.85 28.06 4.11 1424 -3.73 55.18 2.15
95-65 -1.57  -0.004 101.58 240 40.20 11.43 0.54 4226 3.17

NOTE: The entries in the table are.

nonparticipation.

Looking at the results for female workers, 2/3 of the total variance is accounted by the job
finding rate out of nonparticipation (NE). The latter flow remains the most important when
considering the results by age subgroups. Again, for older female workers labor flows between
employment and nonparticipation (EN and NE) account for the majority of the cross-country

variance in the employment gaps.

4.3 Discussion

Our results shed light on the importance of separations when accounting for differences in
employment outcomes both aggregate and over the life-cycle across Europe. This result is
in contrast with a literature that documents the importance of fluctuations in job finding
probability in accounting the fluctuations in the unemployment rate at the business cycle

frequencies (see Shimer [2012], Fujita and Ramey [2009] among others).

5 Conclusion

In this paper, we first provide a comprehensive account of the relationship between cross-
country differences in aggregate employment and disaggregated differences in worker flows
along the life cycle. To this end, we use survey micro-data for 31 European countries, and
estimate the life-cycle profiles of transition probabilities across employment, unemployment and
nonparticipation for each country. We develop a decomposition measuring the contribution of
these transition probabilities to aggregate employment differences. We find substantial cross-

country heterogeneity with respect to the role of worker flows between each labor market state.
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