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Abstract 
This NEUJOBS research report focuses on links between age, productivity and lifelong 
learning. Various data sources (EU-SILC, LFS, Structure of Earnings Survey, SHARE, 
ELSA, SHARELIFE) and methodological approaches were used in this report. 

Our analysis identifies clusters of countries with common characteristics of age-
earnings profiles (for certain groups of employees) and allows for an explanation of 
those differences. Some differences can be attributed to the share of sectors, education 
types, and occupations in country-specific employment. Others are due to labour 
market institutions and the (dis)incentives to work at older ages provided by social 
security systems. Additionally, the dynamics of earnings after age 50 differ less 
between educational and occupational groups than at earlier ages. We show that the 
dynamics of average wages are strongly influenced by the timing of entering and 
leaving labour market. An estimation of the impact of LLL on productivity (measured 
by earnings) at older ages shows that for employees aged 50+, participation in training 
increases wages in the short-term. 

 

NEUJOBS Working Documents are intended to give an indication of work being 
conducted within the NEUJOBS research project and to stimulate reactions from 
other experts in the field. Texts published in this series are ultimately destined for 
academic publishing. The views expressed in this paper are those of the authors and 
do not necessarily represent any institution with which they are affiliated. See the 
last page for more information about the NEUJOBS project. 

Available for free downloading from the NEUJOBS website (http://www.neujobs.eu) 

© CASE, IBS, CeRP  2013



 

 

Contents 
Contents .................................................................................................................................. 2 

1. Introduction .................................................................................................................... 1 

2. Literature review ............................................................................................................ 2 

2.1 Age and productivity ............................................................................................. 2 

2.2 Lifelong learning ..................................................................................................... 3 

3. Analyses of age-earnings profiles and productivity for selected EU countries......... 7 

3.1 Age-earnings profiles, employment and institutions .......................................... 7 

3.2. Individual career paths ........................................................................................ 24 

3.3. Age-earnings profiles in different groups of employees ................................... 46 

4. Possibility to improve productivity at older ages by LLL......................................... 58 

4.1. Descriptive analysis based on SHARE and ELSA databases ................................. 59 

4.2. Estimation results of the effect of LLL on older worker’s wages .......................... 68 

5. Conclusions ................................................................................................................... 78 

References ............................................................................................................................. 80 

 
 



 

1 
 

Age and productivity.  
Human capital accumulation and depreciation 

ANNA RUZIK-SIERDZINSKA (CASE),  
MACIEJ LIS, MONIKA POTOCZNA (IBS),  

MICHELE BELLONI, CLAUDIA VILLOSIO (CERP) 
NEUJOBS WORKING PAPER NO. X/DATE 

 
 

1. Introduction 
This report has been prepared as deliverable 17.2 for the NEUJOBS project by 
researchers from the Center for Socio-Economic Research (CASE) and the Institute of 
Structural Research (IBS), Poland, with input from (CeRP), Italy.  

Due to ageing, the population structure of the labour force is changing. The 
demographic transition will especially affect the European labour market. 
Additionally, due to rapid technological change, labour markets in many countries 
require skill transition and lifelong learning to increase the possibility of work until 
older age. That makes it very important to analyse the impact of ageing on average 
participation rates or labour productivity and, consequently, on economic growth.  

The general aim of this working paper is to analyse the links between age, labour 
productivity and human capital using various (mainly European) datasources and 
methods. The focus of the research was earnings in the life-cycle of individuals who are 
active in the labour market. We looked at age-earnings profiles and their connection to 
individual and employment characteristics, life-long learning, and labour market 
institutions. Different empirical approaches have been used in order to utilise 
information from various datasets in the best possible ways. We adopted the 
assumption that the observed wages of employees are correlated with their 
productivity, so they can be used as a proxy for productivity1. 

After reviewing relevant literature in chapter 2, in chapter 3, we focus on age-earnings 
profiles and productivity for the EU countries.  

Part 3.1 presents a comparison of age-earnings profiles in relation to age-employment 
structures, using cross section data from EU SILC. We check if the productivity losses 
postulated by the literature after age 50 affect the earnings profiles, and to what extent 
the average profiles are affected by the selectivity of retirement transition. We use non-
parametric kernel estimators and semi-parametric regression models. The results show 
that the falling employment rate after qualifying for retirement benefits can hardly be 
attributed to decreasing personal productivity or earnings ability.  

Part 3.2. uses data from the SHARELIFE retrospective survey on labour market careers 
in order to check the validity of the results obtained for individual careers. It turns out 
                                                   
1 Such an assumption should hold for at least certain types of professions. We are also aware 
about the possible pay-productivity gap at older ages but due to a lack of access to matched 
employer-employee data, such an analysis was not possible. 
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that the dynamics of the average wage are strongly influenced by the timing of 
entering and leaving the labour market. Additionally, technological and institutional 
change seems to influence the wage dynamics of subsequent cohorts. We have also 
found out that the dynamics of earnings after the age of 50 differ less between 
educational and occupational groups than earlier.  

The aim of part 3.3 is to analyse the relative age-earnings profiles in EU countries. The 
individual Structure of Earnings Survey (SES) data were used to estimate age-monthly 
earnings profiles as a loglinear empirical wage models. We show how much earnings 
change with age and what is the age of maximum expected monthly earnings for full-
time employees in different countries, education, types of professions and sectors.  

Chapter 3 shows that European countries could be grouped into clusters distinguished 
on the basis of the employment rate in the 51-55 age group and the average length of 
professional life. In separate clusters, certain similarities in age-earning profiles can be 
observed.  

In chapter 4 we analyse lifelong learning and its potential to improve productivity at 
older ages. In this chapter, we use SHARE and ELSA datasets as a source of 
information on individual wages and participation in training activities. Estimated 
models suggest that the impact of training at older ages on wages may be sizable.  

Understanding mechanisms governing change of age-earnings or age-productivity 
profiles helps to formulate appropriate advice for policymakers in order to adapt 
labour markets to an ageing workforce. Thus, in the conclusion, we discuss the policy 
implications of our results. 

 

2. Literature review 
 

2.1 Age and productivity 
Individual productivity is hard to measure directly and therefore the change of 
productivity in workers during their lifespan is not directly observable. What is more, 
the productivity of a worker does not depend only on his abilities and skills but also on 
the workplace characteristics.  However, there are observable variables that signal  
intrinsic productivity. By change in intrinsic productivity, we understand the shifts 
that are driven by personal and not workplace-related traits. First, the general health 
status can be observed. Then, the ability to perform specific tasks (physical or 
intellectual) during a lifetime might be tested. Finally, the employment rates and 
earnings of various age groups and cohorts are measured through the use of social 
surveys. Neoclassical economics contends that wages mirror marginal productivity 
and apart from personal wealth and preferences, it is low productivity that pushes 
people out of work. There are also some studies that research  firms’ productivity, 
trying to disentangle the effects of age structure on its workforce. In this part of the 
report, we overview the main conclusions from the enumerated strands of literature. 
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The literature on changes in ability to perform working tasks with age concludes that it 
rises in the first 10 years of working life due to general education and learning-by-
doing and maxes out at about 30-35 years old. Then it becomes stable until around 50, 
when it starts declining. The process of declining productivity is rather slow and 
strongly depends on both personal and job characteristics (Göbel and Zwick 2009). The 
ability to work and the age interval of rapid depreciation varies greatly among workers 
depending on the type of tasks and human capital they possess. Some abilities like 
reading, vocabulary or ability to cooperate depreciate very slowly, whereas cognitive 
speed and memory activities are more prone to evaporate with age. Fitness levels (e. g. 
hand precision, body coordination) are lost most quickly (Verhaegen and Salhouse 
1997, Waldman and Avolio 1986 , Park et al. 1999, Maitland et al. 2000). This dimension 
of ageing is common not only to human beings but also to other primates (Minois and 
Bourg 1997). These processes might be partially offset by certain behaviours. Katzman 
(1993) argues that participating in educational courses increases synaptic density in the 
neocortical association cortex, and could therefore delay the onset of dementia by up to 
4–5 years.  

An important aspect of the loss of productivity is not only the loss of ability to perform 
tasks, but also the changing nature of the tasks, which speeds up the deterioration of 
competences (Keyfitz 1984, Autor et al. 2003). The more rapid the technological change, 
the faster competences become out-of-date. When this is combined with the loss of 
ability and motivation to gain new competences, accompanied by the shorter expected 
working time of older persons, then they become more prone to a loss in productivity, 
employment and earnings.   

Wages do not precisely reflect the pattern of intrinsic productivity as in some types of 
jobs, the youngest workers are underpaid and the oldest are overpaid. This is a result 
of information asymmetry between employer and employee, which affects labour 
contracts in such a way, that it is optimal to underpay young workers and overpay 
those with more experience (Lazear 1979). However, with the use of an employer-
employee dataset for the Netherlands, van Ours and Stoeldraijer (2010) found little 
evidence of age-related pay-productivity gap. Other empirical results on this 
phenomenon are not definitive (see Skirbekk 2008 for an overview).  

Most  studies dealing with age-productivity or age-earnings relation focus on one 
country on even one industry within a country, with the exception of the OECD 1998 
report. Therefore any evidence on the relation between labour market institutions and 
the life-cycle dynamics of productivity and wages with relation to employment is 
rather scarce. We try to fill this gap in Chapter 3. 

 

2.2 Lifelong learning 
Another interesting strand of literature is focused on the ability to maintain or increase 
productivity through education, especially lifelong learning. The concept of lifelong 
learning (LLL) was introduced during the 1970s. The OECD report entitled Recurrent 
Education: A Strategy for Lifelong Learning (OECD 1973) was one of the first official 
documents assessing the importance of  LLL among the education policy priorities. 
Since then, the consensus on the importance of LLL for providing countries with the 



4  CASE, IBS, CERP 

 

skills and competences necessary for maintaining and enhancing the competitiveness 
of the firms and the economy, and for reducing socioeconomic disparities within 
countries, has steadily grown among the international research and policy community 
and national policy makers (see e.g. OECD 1996, European Commission 2000). 

In spite of its longstanding tradition, LLL is still a vague concept. The European 
Commission defines it as “all learning activity undertaken throughout life, with the 
aim of improving knowledge, skills/competences and/or qualifications for personal, 
social and/or professional reasons” (European Commission 2001). LLL encompasses 
the traditional formal education system (schools, training institutions, universities, 
etc.), non-formal learning (structured on-the-job training) and informal learning (such 
as skills learned from family members or people in the community) (Sohnesen and 
Blom 2005, see also Badescu and Saisana 2008).2  

The effect of training on workers’ productivity: a review  

Many studies analyse the effect of training on various labour market outcomes such as 
(un)employment (Bonnal et al. 1997, Gritz 1993,  Dieckhoff 2007, Picchio and van Ours 
2013, Crépon et al. 2007; Lechner et al. 2008), reintegration into work (Ok and Tergeist 
2003, Dieckhoff 2007), career advancement (Dieckhoff 2007), early retirement 
(Kristensen 2012, de Luna et al. 2010, Montizaan et al. 2007), job satisfaction and 
perceived job security (Lang 2012). Much of the research attention has been devoted to 
studying the effects of training on workers’ productivity. 

The theoretical foundations of the effects of training on workers’ productivity lie in the 
human capital theory (Becker 1964, 1993). According to this theory, expenditure on 
training and education should be considered an investment, since it is undertaken to 
increase personal incomes. An individual's decision to invest in training is based on a 
comparison of the net present value of the costs and benefits of such an investment. 
Individuals are assumed to invest in training during an initial period and to receive 
returns on the investment in subsequent periods. Workers pay for training by receiving 
a lower wage while being trained. Since training is thought to make workers more 
productive, workers collect the returns from their investment in later periods through 
higher marginal products and higher wages. Human capital models usually 
decompose training into specific training, which increases productivity in only one 
firm, and general training, which increases productivity in more than one firm. General 
training is financed by workers, and the workers receive all of the returns to this 
training. In contrast, employees and employers share both the costs and the returns of 
specific training.  

                                                   
2Bengtsson (2009) claims that such a wide definition of LLL has contributed to preventing the 
efficient development and implementation of education policies which are alternative to the 
traditional front-end model. On average, in OECD countries, an individual can expect to receive 
988 hours of instruction in non-formal education during his or her working life, 715 of which 
are instruction in job-related education. There is a huge heterogeneity across countries in the 
number of expected hours of non-formal education, with Nordic countries (DK, SW, FI, NO) 
being at the top of the ranking and southern and eastern EU countries (PL, TUR, HU, EL, IT) at 
the bottom (OECD 2011). 
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A lot of research efforts have been dedicated to empirically testing Becker’s theory.  
One branch of the literature attempts to measure the effects on productivity directly, by 
modeling and estimating the firm production function. These studies commonly 
exploit information from linked employer-employee datasets or from a survey of firms 
which contains information on firms’ value added and/or turnover. Among them, it is 
worth mentioning Ichniowski et al. (1997), Black and Lynch (2001), Dearden et al., 
(2006), Göbel and Zwick (2010), and Heywood et al. (2010), which report a positive 
association between company training and productivity. The second branch of this 
literature evaluates the effect of training on productivity indirectly, by means of its 
effect on workers’ wages. It assumes that wages are a sufficient statistic for 
productivity (Dearden et al. 2006) and relies on the traditional neoclassical labour 
market model with perfectly competitive wages. 

One of the first studies belonging to this second type of literature is by Lynch (1992), 
who estimated wage returns to training for the US, using the early waves of NLSY data 
(1981 and 1983). She shows that private-sector training plays a significant role in the 
determination of wages and causes a wage growth of 70 percent among young workers 
in the United States who do not graduate from college. Using more recent waves of the 
same dataset, a series of studies such as Loewenstein and Spletzer (1998), Parent (1999), 
Veum (1995) and Frazis and Loewenstein (2005) confirm Lynch’s findings and find 
training has a positive effect on wages in the US.   

Similarly to the US, the positive effects of training on wages are commonly found in 
European countries. Nevertheless, the size of the estimated effect varies widely across 
countries and, for the same country, depends on the data and analytical methods used. 
An extended empirical literature on this topic exists for the UK. Booth (1991) finds high 
returns (11per cent for men and 18 per cent for women) of company training on UK 
workers’ earnings. Relying on different data and methods, however, Booth (1993) finds 
a much lower effect (1 per cent). Using NCDS data, Blundell et al. (1996, 1999) find 
positive returns ranging from 3 per cent to 6 per cent depending on the method and 
sample used; similar results are finally obtained by Arulampalam and Booth (2001). 
Positive effects of training on wages have also been found for other European 
countries: Norway (1 per cent increase; Schøne 2004), Switzerland (2 per cent increase; 
Gerfin 2004), and Portugal (30 per cent for men and 38 per cent for women; Budria and 
Pereira 2007). 

Results for Germany and France are less clear. Using the German GSOEP data, Pischke 
(2001) finds insignificant wage returns to training, while Mühler et al. (2007) report a 
significant effect of about 5 to 6 per cent for general training and no effect for firm-
specific training. Kuckulenz and Zwick (2003) use data from the Qualification and Career 
Survey and show that internal training does not translate into higher earnings while 
external training does. Goux and Maurin (2000) find no significant wage effect of 
trained French workers; however this result is at odds with Fougère et al. (2001) who 
find positive returns to training for French job-switchers. 

Cross-country comparisons of these results are not straightforward because of the 
different methods and models used, different specifications and also different 
definitions of training. A first comparative perspective is offered by the OECD (1999), 
according to which workers who have undergone further training have a higher level 
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of hourly wages in Australia, Canada, Germany, Italy and Great Britain, whereas the 
effect of training is insignificant in the case of France and the Netherlands. Bassanini et 
al. (2007), using ECHP data, estimate a positive impact of training incidence on hourly 
earnings for all analysed countries, ranging from 3.7 per cent for the Netherlands to 
21.6 per cent for Greece.3 Similar findings on the same data and countries are obtained 
by Ok and Tergeist (2003).  

In a study presented in chapter 4, we focus on older workers. The incidence (and 
return) of training is often found to decrease with age (e.g. Booth 1991, Bassanini et al. 
2007, D´Addio et al. 2010). This result is consistent with Becker’s human capital theory 
(Becker 1964), since older workers have a shorter working life to amortize investments 
in training and therefore have less incentive to participate (Warr and Fay, 2001). At the 
same time, personnel managers tend to have the perception that older employees are 
less able or willing to learn (Warr and Birdi 1998). Finally, some empirical studies 
argue that training is less effective for older than for younger employees (e.g. Zwick  
2011).  

In addition to age, wage returns to training are often found to be heterogeneous with 
respect to the individual characteristics of the trained employees such as gender, 
(formal) educational attainments, and professional background. For instance, Parent 
(2003) for Canada and Blundell et al. (1996) for the UK find lower returns for women 
than for men. The association between returns to training and returns to education is 
unclear. For example, Lynch (1992) for the US, Blundell et al. (1996) for the UK, and 
Kuckulenz and Zwick (2006) for Germany find that returns are higher for more 
educated workers than for less educated, while Long (2001) for Australia, Budria and 
Pereira (2007) for Portugal and OECD (1999) for a variety of countries suggest the 
opposite.4 Concerning returns heterogeneity with respect to professional background, 
Budria and Pereira (2007) e.g. report that experienced workers earn more from training 
than workers with less experience, especially in the private sector. On the contrary, 
Kuckulenz and Zwick (2006) for Germany find that returns to training are higher for 
job entrants than for tenured employees. 

Returns to training are sometimes found to be higher for workers who switch to a 
different job than for workers who stay at the same job after having finished training 
(Loewenstein and Spletzer 1998, Booth and Bryan 2007). In line with what the human 
capital model predicts, the existence of differential returns between job-switchers and 
non-switchers crucially depends on the type of training: the latter profit more from 
internal training (Budria and Pereira 2007), whereas the former gain more from 
                                                   
3 When applying fixed effects, Bassanini et al. (2007) find returns to training which are sensibly 
lower and statistically significant only in Denmark, the UK, Italy, Greece, Finland, Portugal and 
Belgium. 
44 It has been stressed that the association between returns to education and returns to training 
may give rise to important equity issues. For example, if the returns to training are higher for 
the less educated, then policies targeted at increasing  the program participation of less 
educated individuals can reduce income inequality; this is especially important if returns to 
education are high. On average, in OECD countries, individuals with a tertiary education will 
receive three times as many hours of instruction in non-formal education as those with low 
levels of education (OECD 2011). 
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external and general training. Kuckulenz and Zwick (2003) for Germany report that 
employees with a permanent job contract benefit from higher training returns than 
those employed on a temporary basis. 

Finally, it is debatable whether the amount of training (i.e. number of episodes of 
training throughout the working life, length of the courses, etc.) affects returns. The 
evidence is, once again, mixed. Booth and Bryan (2007) find that wages increase with 
the number of training courses. In contrast, Arulampalam and Booth (2001) only find 
significant returns to incidence, while the number of training courses is insignificant. 
Franzis and Loewenstein (2005) report that the wage return to an extra hour of training 
diminishes rapidly with the amount of training received. 

3. Analyses of age-earnings profiles and productivity for selected 
EU countries  

 

3.1 Age-earnings profiles, employment and institutions 
The aim of this part of the report is to present a comparison of age-earnings profiles in 
various European countries in relation to age-employment structures. We use cross 
section data, taking into account the limits of such an analysis compared to a 
longitudal approach. We check if the universal individual productivity losses after age 
of 50 as postulated by the literature affect the earnings profiles in various countries, 
and to what extent the average age-earnings profiles are affected by the selectivity of 
the transition to retirement. 

This work adds to the existing results by presenting a cross-country comparison of 
hourly wages by yearly age, trying to take into consideration the general and specific 
human capital. In most of the available results, the age-earnings profiles are presented 
in 5-10-year age groups, with the oldest being 65+. That makes it impossible to draw 
any conclusions about the earnings of the oldest workers. What is more, the presented 
results are not restricted to wages, but all labour related earnings are taken into 
consideration. The analysis sheds light on the interaction between the employment and 
productivity profiles among European countries. 

We show that there are significant differences in the age-wage patterns across countries 
which can hardly be attributed to changes in ability to perform certain tasks with age. 
The regression results let us ascribe most of the differences in the behaviour of average 
hourly earnings to the changes in the working force structure. The decline of hourly 
wages is smallest in countries with the longest working life and with the lowest 
retirement replacement rate, indicating that the construction of pension entitlements 
strongly affects not only employment, but also the wage structure of the population. 
Additionally, our work delivers some evidence in favour of moving the retirement age 
to 65-75 years as we did not find proof of significant losses of hourly wages in that 
lifespan. 

 

Data description 
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EU-SILC is a harmonized household income survey run in 29 European countries 
delivering reliable data on labour income, working time and job-related characteristics, 
that is comparable among countries. Income is reported for the whole previous year. It 
includes all sources of personal and household income, with a distinction for wages 
and self-employment, as well as the earnings structure (wage, taxes, social system 
contribution). In practice, however, the data on gross earnings are available for the 
biggest sample for most countries and therefore we decided to use gross earnings. The 
results from surveys from the years 2004-2009 (earnings from 2003-2008) are pooled 
together, previously normalized with the mean hourly earnings for given country. The 
hourly earnings are based on the variables indicating gross yearly earnings (from self-
employment and wage labour), number of months in work, and usual number of hours 
worked per week. Due to unreliable data for the number of months spent working, 
especially for youngsters in Iceland and the UK, the sample was cut to only those 
working the whole year. The results do not change without this restriction. Taking 
these remarks into consideration, we test the results after excluding the controversial 
country/years observation. We have also excluded Malta from the analysis. To remove 
outliers, one percent of the highest and lowest earners were excluded. As a result, we 
obtain the relative hourly earnings for every person, with 1 indicating average hourly 
earnings in the country.  

Table 1  Number of observations of hourly earnings  for every country and every year 

Country 2004 2005 2006 2007 2008 2009 Total 

AT 4 499       5 326     6 070     6 870     5 708      5 629         34 102     
BE 4 684     4 430     5 306      5 907      5 913      5 649         31 889     
BG         -               -               -        4 042      4 656      5 994         14 692     
CY         -        4 728      4 647      4 453      4 238      3 773         21 839     
CZ         -        4 341      7 328      9 581     11 359      9 735         42 344     
DE         -       11 132     12 374     12 611     11 750     11 683         59 550     
DK  7 844      7 062      6 835      6 936      6 859      3 331         38 867     
EE  4 332      4 738      6 620      6 162      5 668      5 372         32 892     
ES         -               -       12 465     13 023     13 374     12 061         50 923     
FI 12 499     12 556     11 942     12 514     12 225             -           61 736     
FR  9 378      9 212      9 390      9 957      9 935      9 844         57 716     
GR         -               -               -        5 423      6 238             -           11 661     
HU         -        6 201      6 866      7 995      7 941      8 374         37 377     
IE  5 055      5 597      5 209      4 913      4 370      4 111         29 255     
IS  4 465      4 569      4 570      4 799      4 893             -           23 296     
IT         -               -               -       19 281     19 051     18 190         56 522     
LT         -        4 590      4 729      5 262      4 997      4 921         24 499     
LU  3 775      3 921      4 232      4 417      4 376      4 583         25 304     
LV         -               -               -        4 505      5 367      5 180         15 052     
NL         -        9 321     10 010     11 459     11 375      5 496         47 661     
NO  7 565      7 375      6 862      6 996      6 680             -           35 478     
PL         -       14 349     14 171     13 880     13 847     12 352         68 599     
PT     396         320         281      4 234      4 184      4 305         13 720     
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RO         -               -               -        7 226      6 764      6 391         20 381     
SE  6 146      6 371      7 328      8 186      8 622             -           36 653     
SI         -        10 882      12 970      12 010      12 363      12 606         60 831     
SK         -        6 338      6 328      6 476      7 398      7 115         33 655     
UK         -        9 798      9 321      8 807      8 139      6 961         43 026     
Total  70 638     153 157     175 854     227 925     228 290     177 084     1 032 948     

 

In the final sample, there were almost 3.1 Mio observations of people over 15 years old,  
and over 1 Mio observations of earners. Their distribution among years-countries is 
presented in Table 1. There are differences in the year-country composition of the 
sample, but we do not expect it to influence the results. However, we check it by 
adding year-dummies to the regressions.  

 

Methods 

We use the non-parametric kernel estimators and semi-parametric regression models, 
that best enable us to show the hourly earnings profiles. Every model is estimated 
separately for every country. The kernel estimators are well-suited for checking the 
continuous relation between age and earnings without a need for any functional form 
assumption. To deepen the analysis, the semi-parametric regression models are 
estimated. In the semi-parametric approach, an assumption about functional relations 
among some variables are made, but the key relation between age and earnings 
remains free from functional assumptions. Therefore, we can present the changes in the 
smooth wage-earnings profile after factoring out some variables. In all specifications, 
we choose the Epanechnikov kernel with degree 0 (mean smoothing), and the 
bandwidth is chosen based on the ROT method for asymptotically optimal constant 
bandwidth (Fan and Gijbels 1996). The semi-parametric estimator is double residual 
Robinson’s (1988) estimator. 

 

Employment profiles and clusters of countries 

The actual loss in productivity and the ability to work at older ages manifests itself on 
the extensive side – quitting employment -  as well as on the intensive side: shortening 
the working hours and reducing the hour wage rate. They all mirror the loss of 
productivity, ability, and motivation to work as well as labour market institutions 
arrangements in the country, including common beliefs, laws, and political institutions. 
Therefore, we first present the age-employment profiles to groups of countries with 
similar patterns. We expect that the employment rates in the age groups contain most 
of the information on important dimensions of labour market institutions.    

The differences among countries in age-employment profiles obtained a great deal of 
attention in the economic and sociological literature. The older part of the profile was 
studied by Riedel and Hofer (2012), who show the determinants of the transitions from 
work to retirement. On the contrary, we focus our analysis on the effects of the 
employment rates on earnings profiles. We start by presenting a comparison of the 
employment rates based on a kernel estimator for one-year age groups from EU-SILC 
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2005-2008, with the official employment rates calculated using the LFS in 5-year age 
groups for the year 2008, as LFS is the source for official employment rate reporting 
(see Figure 1).  

Figure 1.  Employment rates in European countries based on different definitions from 
EU-SILC  and EU-LFS data 
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Source: own calculation based on EU-SILC 2006-2009 and EU-LFS 2008. 

Notes: The LFS employment rate for every 5-year age group is presented for the mean age of the group (e. 
g. 23) and the points connected. For EU-SILC, all employment rates for a single cohort are calculated using 
a kernel estimator.  

 

The general pattern of employment rates across age groups is the following. It starts 
with low levels of around 20% for the 15-19 age group and grows to about 80% for 25-
55, only to drop below 20% at about 65 years old. Despite the differences among 
datasets, it seems that the EU-SILC shows very similar employment patterns to the 
LFS, even though there are some differences in the definition of employment. LFS 
define an employed person as someone who worked in a paid job for at least 1 hour in 
the week prior to the survey. On the contrary, based on EU-SILC, we define an 
employed person as someone whose main declared state for at least six months last 
year was employment or someone who earned anything from employment in the 
previous year. The differences in definitions manifest themselves in employment rates 
in age groups, but general differences among countries remain similar. EU-SILC seems 
to lower the employment rates for people below 30 in Austria, Germany, Denmark and 
to move down the entire profile for Ireland, Poland and United Kingdom, especially 
when it is based on earnings. It indicates a larger share of people working only for part 
of the year than in other countries. For some countries, the LFS and labour earnings 
employment rates are more similar (UK, Iceland), but generally the EU-SILC 
employment rates are more similar to each other than to the LFS one. It indicates that 
the differences might come from differences between the surveys and taking LFS from 
only 2008, whereas EU-SILC is taken from 2003-2008.  

There are some interesting outliers in the employment rates with relation to the 
average ones. In Denmark, Norway, Sweden, Iceland and the United Kingdom, the 
whole employment profile lies over the mean for all countries. Despite their 
institutional differences, these countries seem to be the best examples of effective 
activation policies, especially among people 45+.  On the other side of the spectrum are 
countries where the generally low level of employment is magnified in older age 
groups, such as Poland or Hungary. They are characterized by very low levels of 
effective retirement age, especially among women.  
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Figure 2.  Employment rates by age for European countries against the mean 
employment rate for all countries. 
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Source: own calculation, EU-SILC 2006-2009.  

Notes: EU-SILC employment rate definition - at least 6 months in employment.  

 

To sum up the analysis of employment rates, we conducted a cluster analysis based on 
the LFS employment rates of 50+ year old, which creates a framework for further 
analysis. With the use of LFS employment rates for 5-year age groups from 50 years 
old, four groups of countries can be distinguished.  The clusters of countries are best 
characterized in two dimensions: the employment rate at 51-55 years and the average 
length of employment. The first group (Austria, France, Czech Republic, Slovakia and 
Bulgaria) is called “high-short” because it contains countries with high employment 
rates of 50 year olds though not necessarily throughout the whole prime age, but the 
employment rate falls rapidly with age afterwards. On the contrary, in the second 
group, entitled “low-long” (Ireland, Cyprus, Portugal, Spain, Greece, Lithuania, 
Romania), employment is not so high at the prime age, but it remains quite high after 
age 50. Countries with the weakest labour market are named “low-short” (Belgium, 
Luxemburg, Italy, Hungary, Slovenia, Poland) as they have low employment rates 
which drop quickly after age 50. The final group of countries with the healthiest labour 
markets is characterized by high employment rates at all ages and is named “high-
long” (Norway, Sweden,  Finland, Netherlands, Denmark, Germany, Latvia, Estonia, 
Iceland,  United Kingdom – see Figure 3). We will stick to these clusters in further 
analysis because they are more informative in the context of age-earnings than the 
traditional institutional classifications such as North, Central-East, South, Continental 
or Liberal  (e.g. Ebbinghaus and Whiteside 2012).  

 

Figure 3.  Employment rates by cluster. 
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Source: own calculation, EU-LFS 2008. 

Remarks: Dot stands for particular countries, line represents unweighted mean of employment rates for all 
countries.  

There is some controversial classification among the countries in the clusters. In 
Belgium and Slovenia, the employment rates at the prime age are similar to the average 
of all countries, but as they start to drop before 50, we classify these countries in the 
Low-short group and not in the High-short group. In Romania, employment rates start 
to go down before fifty but remain high after 65 and therefore it is classified as low-
long and not low-short.  To be sure that the final results are not attributed to these 
decisions, we check if these cases affect the final results.  

Differences among countries in the age-employment profiles for people below 45 are 
commonly attributed to the variety of labour market institutions and cultural 
differences for cohorts older than 50 are mostly ascribed to the construction of the 
pension system. The younger people are entitled to retirement benefits, the earlier they 
leave the labour market and the employment rate drops (Blöndal and Scarpetta 1999). 

 

Figure 4.  Mean employment rates in clusters by age group. 

 
Source: own calculation, EU-LFS 2008. 

Remarks: the profiles for a cluster obtained by averaging the profile for all countries from given cluster. 
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should not be affected by working time. It is however susceptible to be influenced by 
the average across the population. Leaving employment is not a purely random 
process. On the one hand, the least productive persons may leave first, turning the 
average wage to racket. On the other hand, low-paid workers may have the lowest 
retirement benefits and therefore may be forced to work longer than better paid 
persons with higher benefits and savings. Finally, various abilities depreciate at 
different rates which might also make the labour-retirement transition not random. To 
control these factors, we show not only average age-wage profiles, but we also run a 
semi-parametric regression to control for such characteristics as education, occupation 
and sex. 

The average hourly earnings-age profiles are quite similar among countries. They 
double to triple from 15 to 35 years of age, partly due to higher educated people 
entering the labour market after age of 20, then they become flat with a slight 
downturn after 50 or 60 years. It is hard to say much about earnings after age 70, as for 
most countries, due to the drop in the sample size (employment rates are less than 
10%) and growth in variance, the standard error becomes too big to draw any 
conclusions.   

There are some countries in which earning patterns behave strangely. In Luxemburg, 
the profile is much steeper than average with the top at around 60. It may however 
reflect the true behaviour of earnings, as the Luxemburg economy structure differs 
vastly from that of other countries; it is just one big city with a huge financial sector 
and many affluent residents. In Romania it is quite the opposite; the profile plunges 
after 60 with quite high employment rates after that time indicating many elderly 
people working. We attribute this effect to low retirements benefits and a huge and low 
productive agricultural sector in which elderly workers are concentrated (Roman and 
Roman 2002, OECD 2008). It is hard to find an explanation for the top at 25 years and 
then the steep drop in earnings afterwards in Latvia and Estonia (see Figure 5). It could 
be that these are small post-communist countries with a high premium for people with 
qualifications that are more adequate to the technology-based market economy, than 
for workers with qualifications better suited to the past economy. It is therefore a 
consequence of the interaction of age and technological progress in these countries. 
Taking the above points into account, we check our results by excluding the 
questionable countries from the sample.  
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Figure 5.  Hourly earnings by age in European countries 

 
Source: own calculation, EU-SILC 2004-2009.  
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Notes: hourly earnings are normalized so that the mean hourly earnings equals 1 for every country, 95% 
confidence interval.  

 

Averaging the profiles within clusters reveals the relation between employment and 
earnings age patterns. For the countries with the healthiest labour market (high 
employment rates, long employment), hourly productivity profiles are flattest, and 
between 35 and 67 years almost do not change. On the contrary, for all remaining 
clusters, there are quite interesting dynamics after 45. In low-long countries, there is no 
flat interval in the whole profile; the peak of average earnings comes at 50 and then 
drops afterwards quickly. In countries with low-short employment, the average hourly 
wages start to grow at about 50 years old and top at sixty and then drop sharply after 
65. The profile for countries with a high-short employment pattern combines features 
of high-long and low-short countries. It is flat until age 55 as in high-long countries, 
and then it resembles the low-short countries as it grows until 60 and then drops. 

We attribute the dynamics of the hourly earnings at 50-65 mainly to averaging effects 
for the following reasons: 

 The drop in employment rates is the most prevailing phenomenon in that 
lifespan on the labour market. 

 A jump in wages in the late fifties does not correspond to any convincing 
theory of wage determination. 

 The individual life-cycle earnings profiles do not show any hump-shapes in this 
part of life (see  section 3.2 for details).  

 The following regression results flatten the profiles, especially at that age. 

Sticking to averaging effects leads to the conclusion that in high-long employment 
countries, the transitions to retirement are evenly distributed across workers and these 
transitions are quite smooth. The drop in earnings around age 70 takes place due to the 
drop in personal productivity and because only those with very low retirement 
benefits or capital income remain employed. The argument for that is that the 
employment rate at age 70 exceeds 10 per cent only in countries with quite liberal 
pension systems – with either low replacement rates (Estonia, Latvia, United Kingdom) 
or a high effective retirement age (Romania, Portugal). Furthermore, earnings start to 
drop quite steeply after 70, which should, however, be treated with caution due to the 
small samples  (see Figure 6).  

In countries with high-short and low-short employment patterns, the growth in 
average hourly wages reflects the pattern of low-paid workers leaving the labour 
market prematurely. In such systems, the availability of early retirement benefits or 
social aid discourages lower-paid workers from working, as the replacement rate for 
them is high compared to higher paid workers. The average replacement rate for 
countries with short employment is around 53%, whereas in countries with long 
employment it is around 45%. Unfortunately, the OECD reports only the average 
replacement rate and does not report the replacement rate by age or wage-decile.5 
                                                   
5 Eurostat, 2008. 



18  CASE, IBS, CERP 

 

Additionally the effective age of retirement for short employment countries is about 60 
and for long employment it is almost 65.6  Therefore we argue that the rising average 
hourly earnings before age 60 are a result of acquiring the right to benefits at a younger 
age and higher replacement rates in these countries.  

The profile for low-long countries presents a similar story. The effect of prematurely 
leaving employment starts earlier and the loss of average productivity after age 60 is 
deeper than in other countries. Although the employment rates after 65 are quite high,  
among those who remain in employment, lower paid workers dominate. In effect, the 
average hourly earnings drop below the mean before 65, the earliest among all clusters 
of countries.  

 

Figure 6.  Mean hourly earnings profiles for clusters:  all countries included (upper 
plot) and excluding  outliers in respect to the classification to employment clusters - 
Belgium, Slovenia, Romania (lower left plot) and in respect to specific productivity 
profiles - Estonia, Latvia, Luxemburg, Romania, Slovenia (lower right plot).  

 

                                                   
6 OECD, 2008.  
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Source: own calculation, EU-SILC. 

 

To check the results presented above, we factor out the observable characteristics of 
workers running semi-parametric regressions for each country for workers at age 50+. 
We want to differentiate between general and specific human capital. Therefore we 
first include the variables reflecting general human capital (sex, education,  occupation) 
and specific aspects (experience, job change in the previous year). We present the 
results for every country (Figure 7) but for analytical purposes the profiles for every 
cluster are averaged (Figure 8). 
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 Figure 7.  Hourly earnings by age and countries – semi-parametric regression results.  

 
Source: own calculation, EU-SILC. 

Notes: occupation groups gathered in four groups: highly skilled non-manual, lower skilled non-manual, 
skilled manual, elementary occupation (Whelan, Maitre and Nolan, 2011). Including experience and job 
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change was not possible for some countries due to data quality. Confidence interval for regression with 
sex, education and occupation.  

 

The results for specific clusters differ greatly. For high-long countries, the profiles do 
not change when the characteristics are taken into account whereas for all other 
clusters, the results differ significantly. The effect of factoring out sex, education and 
occupation generally influences the patterns much more than further including general 
experience and recent job change. Taking into account all characteristics flattens the 
earning profiles in all clusters. In high-short and low-short countries, the hump-shape 
noticed after 50 years almost disappears and the resulting profiles become much more 
alike among clusters. In low-short employment countries, there still seems to be a more 
important drop in hourly earnings after ending 65 years.   

Romania delivers a great example of the strength of averaging effects. Quite a high 
level of employment after age 60 leads to a drop in average earnings by about 70%, but 
when taking into account sex, education and occupation, this drop is reduced to just 
20%. This confirms the previous result, that a high employment rate for older persons 
in Romania can be attributed to low-qualified persons leaving employment due to the 
lack of retirement benefits.  

 

Figure 8.  The effects of factoring out general and specific human capital for hourly 
earnings-age profiles by clusters. 

 
 
Source: own calculation, EU-SILC. 
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Figure 9.  Hourly earnings after factoring out sex, education and occupation averaged 
for clusters, age group 50+.  

 
 
Source: own calculation, EU-SILC. 

 
 

Conclusions 

The comparison of only employment rates among countries shows that there are huge 
differences in labour market participation at all ages and there is lot of space for 
increasing the employment levels in some countries, especially at older ages. There are 
also huge drops in employment rates when people become eligible for retirement 
benefits. As the literature shows, the quick decline in the employment rate does not 
correspond with a loss of ability to perform work-related tasks. Therefore the 
retirement age seems to artificially shorten the working life of individuals in all 
countries, but these phenomena do vary greatly among countries.  

The decline in the hourly earnings of older persons is smallest in countries with the 
highest employment rates in all age groups and it rises in importance after 70 years of 
age. Most of the dynamics of the average wage can be attributed to changes in the 
labour force structure and not to personal productivity changes. Combining evidence 
for quite a large group of countries (28) enables us to observe that countries with 
higher employments rates after 60 do not show any quicker decline in wages than 
countries with a lower employment rate of older persons. This would be the case if the 
personal productivity dropped quickly afterwards. Therefore we can conclude that the 
falling employment rates at the age when one qualifies for retirement benefits can 
hardly be attributed to a drop in personal productivity or earning ability.  
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The intellectual ability to perform more complicated and productive tasks depreciates 
slower with age than fitness, which is mostly needed in lower-paid jobs. The expected 
consequence of this would be that people who are engaged in non-manual tasks would 
work longer, thus driving the earnings profile up. We find evidence of average 
earnings rising before 65 only in countries were employment rates after 50 are low and 
flat earning profiles in countries with high employment rates. In the 65-75 age group, 
we observe a decline in average hourly earnings in almost all countries. The last result 
remains true after factoring out personal and job-related characteristics which seem to 
reflect not only averaging effects but also the loss of productivity at that age. However,  
losses in earnings are not bigger that 2-3 percent a year after age 65. Therefore, we find 
evidence that it is lower-paid individuals who are leaving the labour market 
prematurely in countries with low employment rates and some signals of actual loss of 
hourly earnings after age 65. Most changes in average wages before age 65 should be 
attributed to institutional differences among European countries and not to individual 
life-cycle productivity profiles.  

We tried to deliver preliminary answers to the question: to what extent do labour 
market institutions and pension systems affect the average and individual life-cycle 
earnings profiles? We find evidence that younger eligibility for retirement and higher 
replacement rates make lower-paid individuals exit labour market prematurely, i.e. 
before they lose the ability to perform work-related tasks. This conclusion still needs to 
be tested with the use of longitudal data. 

Additionally, we found that the age structure of the work force strongly affects the 
dynamics of average earnings and therefore the comparison of dynamics of wages 
ignoring the age structure of the population might lead to confusing results. As we 
used cross section data, we could not take into account the cohort effects, so this issue 
remains open for further research.  
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3.2. Individual career paths  
 

Introduction 

In the previous section, the results based on hourly earnings-age profiles with the use 
of cross-section dataset were discussed. We now turn to a retrospective survey in order 
to check the validity of the results obtained for individual careers. Moreover, we enrich 
the analysis by including more dimensions of human capital accumulation and 
depreciation. Firstly, the SHARELIFE retrospective survey and imputing methods are 
carefully discussed.  Then, we present the results on the frequency of job changes and 
work experience during a lifetime. We find a bipolar pattern when looking at the 
working time in the population. Thereafter, the age-employment and age-earning 
patterns in all countries are presented. To explain the differences among countries, 
additional characteristics such as cohorts, gender, education and occupation are 
applied to the analysis. We identify the patterns of the occupational flows in 
subsequent stages of life.  

 

Sample description 

The Survey of Health, Ageing and Retirement in Europe (SHARE) is the only recent 
study which allows for the examination of the paths of life of the 50+ population living 
across European countries. The first wave of the survey was conducted in 2004 in 
twelve countries (Austria, Belgium, Denmark, France, Germany, Greece, Israel, Italy, 
Netherlands, Spain, Sweden, Switzerland) for more than 30,000 respondents. In the 
second wave (2006), three new countries joined the project:  Czech Republic, Poland 
and Ireland, increasing the sample size to nearly 35,000. Wave 3 took place in 2008 and 
covered the respondents who participated in waves 1 and/or 2. The fourth and final 
wave was held in 2011 and included several new countries: Estonia, Hungary, Portugal 
and Slovenia, again increasing the sample size to almost 60,000 observations. The 
SHARE questionnaire contains comprehensive questions about demographic 
characteristics, relations with children, physical and mental health, employment, 
pensions, income, consumption and other activities of people aged 50 and older. 
SHARE interviewers must reach every respondent who participated in even one of the 
previous waves, thereby  enabling a longitudinal analysis. 

In our analysis we use data from the third wave of the SHARE survey run in 2008, 
which focuses on people’s life history. A retrospective structure of the questionnaire 
allows us to recreate individual job and wage paths. Everyone who had ever worked 
was asked about the characteristics of each job during his/her work career. From the 
work history section of SHARELIFE, we obtained information about the years each job 
started and ended, the first monthly (after tax) wage, the last monthly (after tax) wage 
in the main job, and current earnings if still working. Moreover, individuals from 
SHARELIFE also took part in waves 1 and/or 2 and answered questions about their 
current earnings.          

We investigate the life-cycle earnings for 11 countries: Austria, Belgium, Denmark, 
France, Germany, Greece, Italy, Netherlands, Spain, Sweden and Switzerland. Poland 
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and the Czech Republic are excluded due to data quality issues. In Poland, it is hardly 
possible to determine whether earnings were in the new or old Polish zlotys (the 
devaluation took place in 1995 and there were some periods of high inflation). All 
means taken to cope with these problems did not provide the minimum quality of data 
needed. In the Czech Republic, median earnings between 1987 and 1988 increased from 
3 thousand to 13 thousand and remain at that level and there is no easy way to 
eliminate the effect of this change on final results. The sample was restricted to 
individuals who reported earnings in the national currency, which led us to 9222 
observations. The structure of the sample is presented in Table 2. 

Table 2. Sample size in SHARE wave 2, SHARELIFE and our samples by country. 

Country SHARE wave 2 SHARELIFE Sample 1 Sample 2 

Austria 1341 847 412 213 

Belgium 3169 2832 1284 736 

Czech Republic 2830 1873 - - 

Denmark 2616 2141 779 408 

France 2968 2483 1187 722 

Germany 2568 1852 699 449 

Greece 3243 2951 628 319 

Ireland 1134 - - - 

Italy 2983 2492 703 348 

Netherlands 2661 2210 699 401 

Poland 2467 1918 - - 

Spain 2228 2048 1156 522 

Sweden 2745 1893 1163 567 

Switzerland 1462 1296 714 552 

Total  34415 26836 9222 5237 

Source: own calculation based on SHARE. 

Remarks: Sample 1 - whole sample: everyone who had ever worked and reported earnings in national 
currency, Sample 2 - only-long-work-experience sample: respondents who gained a minimum of 30 
years of work experience between ages 25 and 65. 

 

In all countries except for France, more than 60% of respondents are above 60 years old 
(see Figure 10). Employment rates for persons aged 60 to 64 are approximately two 
times lower than in 55-59 age group – 34% vs. 63% (LFS, 2011). Therefore, for most 
respondents, their whole work history is available.  

Restricting the sample to respondents with work experience of more than 30 years 
results in a decrease in the share of women in all countries. The largest decrease can be 
observed in the Netherlands, Spain and Switzerland. Women in Europe, especially in 
Southern countries, tend to leave the labour market more often and for longer periods 
mainly due to raising children (see Figure 11). In the Netherlands and Switzerland, the 
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duration of labour market breaks due to maternity lasts more than three years in 70% 
of cases, while in the other countries of interest this is true in about 40% of cases 
(Lyberaki et al. 2011).  
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Figure 10. Sample structure by age of respondents in 2008. 

 
Source: own calculation  based on SHARELIFE. 

 

Countries differ strongly in terms of education attainment of  people over 50 years of 
age, which might have an impact on the earnings profile, but it is much less linked 
with work experience than gender. Eliminating respondents with short work 
experience  does not change the sample structure in terms of education. Unfortunately, 
the educational structure of the final sample is not representative in some countries. In 
Switzerland, the share of people with tertiary education is about three times lower than 
in the Eurostat database statistics (30% vs. 8%, 2008), as opposed to in Denmark, where 
that share in our sample is about twice as large (28% vs. 45%, 2008). Among other 
countries, the structure of the sample by education is close to Eurostat data (see Figure 
12).     

 

Figure 11. Percent of females in the 
samples. 

Figure 12. Educational structure of the 
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Source: own calculation  based on SHARELIFE. 

 

Table 3. Number of jobs by gender, education and birth year. 
Whole sample 

Country Total 
Gender Education Birth year 

males female test primary secondary tertiary test 1949-58 1939-48 1929-38 before  
1929 test 

Austria 2,53 2,73 2,37 *** 2,63 2,55 2,33 * 2,56 2,93 2,56 2,27 *** 
Belgium 2,20 2,48 1,91  2,33 2,16 2,09  2,30 2,61 2,30 2,12 *** 
Switzerland 3,44 3,70 3,22  3,40 3,57 2,64  3,73 3,93 3,82 2,63  Germany 2,79 2,87 2,70 *** 2,79 2,76 2,80 * 2,80 2,80 2,76 2,83 ** 
Denmark 3,81 4,28 3,25  3,96 4,01 3,64 *** 3,84 4,28 4,00 3,62 ** 
Greece 1,37 1,43 1,30  1,34 1,44 1,30 * 1,42 1,40 1,52 1,33 *** 
Spain 2,15 2,55 1,73  2,22 2,22 1,87 * 2,39 2,54 2,55 1,84  France 2,49 2,94 2,08  2,53 2,44 2,42 * 2,65 2,78 2,56 2,54  Italy 2,16 2,50 1,80  2,24 2,04 2,06 ** 2,42 2,69 2,11 2,14 * 
Netherlands 2,95 3,16 2,72  2,80 3,07 3,06 ** 3,17 3,13 3,24 3,14  Sweden 3,39 3,69 3,10  3,51 3,38 3,20 * 3,39 3,61 3,36 3,08 ** 
Total 2,65 2,92 2,38  2,55 2,77 2,64  2,82 2,89 2,91 2,66   

Only-long-work experience sample 

Country Total 
Gender Education Birth year 

males female test primary secondary tertiary test 1949-58 1939-48 1929-38 before  
1929 test 

Austria 2,56 2,73 2,19 *** 2,93 2,56 2,27 * 2,37 2,57 2,73 2,64 *** 
Belgium 2,30 2,49 1,91  2,61 2,30 2,12  2,25 2,17 2,58 2,52 ** 
Switzerland 3,73 3,67 3,87 * 3,93 3,82 2,63  3,71 3,90 3,77 2,98 *** 
Germany 2,80 2,82 2,75 * 2,80 2,76 2,83 *** 2,58 3,03 2,66 2,53 * 
Denmark 3,84 4,27 3,06  4,28 4,00 3,62 * 3,86 3,89 3,89 3,31 *** 
Greece 1,42 1,48 1,25  1,40 1,52 1,33 *** 1,51 1,48 1,27 1,23 *** 
Spain 2,39 2,47 2,10 *** 2,54 2,55 1,84  2,47 2,49 2,39 1,90 *** 
France 2,65 3,04 2,10  2,78 2,56 2,54 *** 2,78 2,68 2,28 1,81 * 
Italy 2,42 2,56 2,08  2,69 2,11 2,14  2,53 2,43 2,37 2,17 *** 
Netherlands 3,17 3,13 3,43 * 3,13 3,24 3,14 *** 3,10 3,28 3,10 2,98 *** 
Sweden 3,39 3,66 3,05  3,61 3,36 3,08 * 3,26 3,52 3,34 3,20 *** 
Total 2,82 2,94 2,56  2,89 2,91 2,66  2,75 2,93 2,80 2,61 * 

Source: own calculation  based on SHARELIFE. 
Remarks: to test statistically significant difference between samples we use the following as variables: (1) 
with two samples, the Wilcoxon rank-sum test and (2) with more than two samples, the Kruskal-Wallis 
equality-of-populations rank test. ***, ** and * indicates respectively significance at level 1, 5 and 10%. 
 

Imputing methods 
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Recreating the life-earnings profiles based on information about a few moments of life 
from a retrospective survey entails several methodological challenges. The growth rate 
of wages is an outcome of three factors: individual lifecycle dynamics of income, 
economic growth, and inflation. Firstly, some currencies were liquidated or 
denominated and the money lost its value due to inflation. Secondly, there are various 
observations of earnings for individuals at varying ages. Furthermore, the dynamics of 
average wage influences the profile and the data on average wage are hardly available 
for most countries before 1960. Finally, only the data on net wages are available in 
SHARE, whereas during 3-4 decades of working life, the tax wedge changes hugely in 
some countries and most average wage dynamics from international databases include 
only gross wage data. In this section we present the ways we cope with these 
problems. 

A person with median work experience in our sample worked two jobs during his or 
her life and reported earnings in three moments of his working life, mostly at the 
beginning of each job, at the end of the main job, the end of his or her last job or current 
earnings (see Table 3). This was the raw information which helped us recreate the 
working life earnings profile for every worker. Depending on the country, we have an 
average of 2 to 5 sources of information on earnings per individual respondent, 
according to the characteristics of work in each country (see Figure 14), especially 
changing jobs. 

The socio-demographic structure of the sample has little impact on the number of jobs 
during a person’s life time and hence on the amount of information about earnings. 
Variation within education groups and year of birth in most countries is not 
statistically significant (see Table 3). The opposite is true of gender, which strongly 
differentiates the number of jobs during one’s lifetimes. Females take up new jobs less 
often, especially in Spain, France and Italy. In Southern Europe, family ties are strong 
and family policy does not have much impact.  

 

Table 4. Comparison of inflation and growth rate of SHARELIFE nominal earnings (%). 

Country 
Average annual rate of inflation 

Average annual growth rate of 
SHARELIFE nominal earnings after 

imputation  
1950-
1960 

1960-
1970 

1970-
1980 

1990-
2000 

2000-
2008 

1970-
2008 

1950-
1960 

1960-
1970 

1970-
1980 

1990-
2000 

2000-
2008 

1970-
2008 

Sweden 3 3 5 2 1 3 7 9 6 2 1 4 
Denmark 2 2 5 2 2 3 9 9 7 2 1 4 
Austria 4 3 6 2 2 4 10 11 6 4 1 4 
France 8 4 7 2 2 4 7 5 10 2 -2 5 
Belgium 3 3 7 2 2 4 8 6 6 3 3 4 
Germany 6 4 9 2 2 5 5 5 4 3 3 4 
Switzerland 18 7 9 2 2 5 6 7 5 2 2 3 
Netherlands 5 4 8 2 2 5 8 10 7 3 1 4 
Spain 4 3 12 3 2 7 16 12 11 5 2 7 
Italy 13 6 14 4 3 8 10 11 10 6 5 7 
Greece 2 2 13 8 3 11 7 8 9 5 0 6 
Source: own calculation based on OECD and SHARELIFE. 
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All amounts in euro after joining the monetary union were converted using the official 
exchange rate. We applied the exchange rate from the SHARE methodology to convert 
wages from Waves 1 and 2 from euros to national currency. Amounts given by 
respondents refer to different points in time, therefore we use the procedure proposed 
by Trevisan et al. (2011) to obtain monetary values comparable across time. Time series 
for consumer price inflation were derived from OECD data. The first information 
about earnings in our sample comes from the 1950s7 and the last information comes 
from 2008.  

Using information about earnings from various points in a respondent’s life allowed us 
to calculate the individual earnings dynamics. The growth rates between subsequent 
observations of wages were averaged for all years in which an individual worked. For 
9% of all respondents in our sample, we have no information about their last or current 
earnings. Taking into account that all persons in the sample are at least 50 years old, we 
use average dynamics of wages in their country to recreate their wage path. 

Factoring out the loss of the nominal value of currency in time measured by the 
inflation rate resulted in some strange results for the period of high inflation  during 
the stagflation following the first oil crisis (1973) and for Denmark.  The average 
growth rate of inflation was higher than the average growth rate of SHARELIFE 
imputed nominal earnings between 1970 and 1980 in 7 out of 11 countries (see Table 4). 
This signals a decrease in real wages, which is not confirmed from data on aggregate 
wages.  In Denmark, the nominal earnings growth was slower than inflation, but too 
high to be recognized as real earnings dynamics. This strongly influences further 
analysis (see Figure 13). 

The largest growth rate of earnings in SHARELIFE took place in 1950-1980, when most 
cohorts entered the labour market. In subsequent years, respondents got older and the 
increase in earnings was lower, which can by partly attributed to slower economic 
growth thereafter and partly to individual age-wage dynamics. 

 

Figure 13. Dynamics of earnings from SHARELIFE and inflation (1950=1). 

                                                   
7 Due to availability of CPI information. 
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Source: own calculations based on OECD and SHARELIFE. 

Remarks: earnings before imputation. 

 

Calculating relative earning-age profiles requires data on average wage dynamics. Real 
hourly earnings in manufacturing increased by about three times in OECD countries 
within the last 30 years. The growth rate varies over time and it is not easy to obtain 
long reliable time series on average wages in analysed countries. Average earnings 
from 1950 to 2008 are calculated with the combined data from Eurostat, OECD 
database and Penn World Table Version 7.1 (PWT). From Eurostat, we obtained data 
on monthly net earnings in the national currency. Using the dynamics of real hourly 
earnings in manufacturing from the OECD, we recreate average earnings from 1950 to 
2008. If the data on the dynamics of earnings were not available, the dynamics of GDP 
per worker from PWT are applied. If the technology and institutions do not change 
much, the dynamics of labour income should not differ from the dynamics of GDP per 
capita in the medium run. We confirm this for time periods for which both variables 
are available (see Table 5). Taking into account the growth of the tax wedge does not 
change the results. In the end, to make real and relative profiles comparable, we 
referenced earnings during the life cycle to earnings at the age of 45. 

 

Table 5. Comparison of growth rates of real earnings and real GDP per capita (%). 

Country 
Average growth rate of real earnings in: Average growth rate of real GDP per worker in: 
1950- 
1960 

1960- 
1970 

1970- 
1980 

1990- 
2000 

2000- 
2010 

1970- 
2010 

1950- 
1960 

1960- 
1970 

1970- 
1980 

1990- 
2000 

2000- 
2010 

1970- 
2010 

Austria  3,88 3,49 1,27 0,44 1,76 5,15 5,05 3,02 1,33 0,75 1,63 
Belgium       2,62 4,31 2,43 1,48 0,67 1,66 
Denmark    1,36 1,40  2,70 3,40 0,92 2,72 0,33 1,38 
France  3,81 3,74 1,03 1,03 1,75 4,11 4,47 2,46 0,99 0,52 1,45 
Germany  5,26 2,54 1,05 0,17 1,37 1,91 1,24 2,08 1,12 0,33 1,22 
Greece       3,14 8,91 3,42 1,18 1,21 1,33 
Italy  4,75 4,84 0,19 0,60 1,81 5,65 5,78 2,69 1,71 -0,12 1,57 
Netherlands   2,18 0,43 0,33 0,85 3,46 3,60 1,59 1,39 0,41 0,77 
Spain    1,20 1,19  4,84 6,44 2,84 1,32 -0,56 1,36 
Sweden    1,73 1,41   2,94 0,54 1,84 1,15 1,30 
Switzerland       3,02 3,15 0,29 0,12 0,65 0,30 
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Source: own calculation based on OECD and PWT 7.1. 

 

Frequency of job changes during working life 

SHARE data delivers some interesting results on the stability of employment in 
European countries. It also brings some insight on the origins of the variation of 
aggregate employment rates. In countries with a high employment rate, people change 
jobs more often. Respondents from countries with high employment rates change jobs 
about three times and work in each job for an equal timespan. In countries with short 
employment, the chances of changing jobs after age 45 decrease rapidly – on average 
by about 70% compared to the 25-34 age group. In countries with long employment 
patterns, even after 45 years of life, a worker has 40% chance of changing jobs until the 
end of his lifetime (see Figure 16). Thus, prolonging work time is connected with 
changing jobs and not necessarily working longer in one place.  

 

Figure 14. Amount of information about 
earnings by country. 

Figure 15. Work experience by country 
(median, in years). 

  
Source: own calculation  based on SHARELIFE. 

  

Figure 16. Chances of changing jobs by 
age among people with long work 
experience.  

Figure 17. Fraction of employees who 
work part-time by work experience.  
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Source: own calculation  based on SHARELIFE. 

Remarks: calculations for respondents with a minimum of 30 years of work experience 
gained between the ages of 25 and 65. 

 

Changing from full-time to part-time is another possibility for increasing the 
participation of older workers in the labour market. Countries also differ greatly in the 
dimension of frequency of part-time jobs. In Switzerland, almost a quarter of 
employers work part-time, while in Spain, part-time jobs are rare. But there is no 
apparent upward trend in the faction of part-time workers with increasing seniority. 
Only in Denmark and Sweden does the proportion of part-time workers increase with 
time (see Figure 17). 

Greeks have the lowest number of jobs in their lifetimes. Greece is also the country 
with the shortest work experience among other SHARELIFE countries – the median is 
33 years (see Figure 15).  People in Switzerland work the longest throughout their lives 
– on average 40 years. Nevertheless, in Southern Countries and in Denmark and 
Sweden, the elimination of people with short work experience resulted in a median 
increase from five (Greece) to eight (Italy) years. This indicates that in these countries, 
the share of people with atypical work patterns is significant. However, if respondents 
work in one job for almost their whole lives, we can only approximate the dynamics of 
his/her earnings using maximally two reported earnings (from the beginning and end 
of that job). In Greece, even people with two jobs during their lives spend the majority  
in one job (see Figure 18). In Denmark, France, the Netherlands, Sweden and 
Switzerland, the vast majority of employees work an equal amount of time in each job.  
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Figure 18. Average job duration among people with minimum 30 years of work 
experience. 

 
Source: own calculation  based on SHARELIFE. 

In all countries, the distribution of job duration is bipolar, which cannot be attributed 
only to differences between genders (see Figure 18). There seems to be a group of 
employees who work about 20 years and another who work about 40 years. These 
results needs further research if it is confirmed that there is potential space for effective 
policies to make people move from one group to another. 

 

Age-earnings profiles      

We first present the results of the real wages profile in the lifetime. Real earnings 
double to triple in all analysed countries thought work life. Then the relation of wages 
and the probability of working by age is discussed. The following analysis is focused 
on relative wages, i.e. in regards to average wages. The differences in relative earnings 
dynamics by country as well as by education and occupations during the whole 
working life are studied. Either wage or employment profiles are normalized to 1 at the 
age of 45 as only the dynamics, not the levels are important in the following analysis.   

Real earnings in most countries show similar dynamics. Wages increase until the age of 
60 (see Figure 19). The youngest workers (15-30) experience the largest increase in 
wages – about 6% per year. For persons over 45, wage growth is significantly lower – 
below 1.5% (see Figure 21). Those employed at age 55 earn about 20% more than at age 
45 in all countries, except for Denmark and Sweden. In Denmark and Sweden, earnings 
growth stops as early as 30, which might be the effect of data quality (see Imputing 
methods section). 
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Figure 19. Real earnings-age profiles  and employment rates by age. 

 

Source: own calculation based on SHARELIFE. 

Remarks: Profiles after the weighted local polynomial estimation. In all estimations, we use the 
Epanechnikov kernel function and rule-of-thumb bandwidth estimator. Bandwidth for real earnings and 
for employment rate are respectively by countries: Austria 2.72, 2.52, Belgium  2.44, 1.86, Denmark 2.14, 
1.65, France 2.61, 3.09, Germany 2.42, 1.71, Greece 1.97, 2.11, Italy 2.20, 1.70, Netherlands 2.74, 1.93, Spain 
1.84, 2.06, Sweden 1.89, 1.88Switzerland 2.18, 1.88. All individual profiles are expressed as the rate of 
earnings at 45 years of age and then the median is computed. The earnings ratio for people above 65 is 
averaged. The employment rate is the proportion of respondents, who work at that age and at 45.  

 

Countries differ in the age of leaving labour market. In countries where policies 
encourage long employment (Sweden, Netherlands, Denmark), the employment rate 
among older people is higher. In Sweden, the employment rate falls below 50% when 
the individual is about 60 years old, while in Greece it is five years earlier. For 
countries with a rather short employment life cycle (France, Italy, Austria and 
Belgium), the employment rate falls by 9% per year between the ages of 50 and 65 and 
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it reaches 5% by age 65 (see Figure 19). On the contrary, in countries with long 
employment, it falls by 5% per year and reaches 19% at the age of 65.8  

There is a strong negative relation between the dynamics of the employment rate and 
earnings among older workers. In countries with the quickest employment decreases 
after age 45, we observe significant growth in earnings (see  

Figure 20). This implies that after 45 years, the less productive workers outbalance 
others in leaving the labour market. 

 

Figure 20. Employment vs. earnings 
among older workers. 

Figure 21. Growth rate of earnings among 
younger and older workers. 

  
Source: own calculation based on SHARELIFE. 

 

Figure 22. Relative earnings-age profiles by country. 

                                                   
8 Employment rates for 60-64 age groups based on LFS data (2011) are respectively: 20% and 
45%. They cannot be directly compared as the employment rates in this section are normalized 
to one at the age of 45.  
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Source: own calculation based on SHARELIFE. 

Remarks: Profiles are smoothed with the use of the kernel smoother.  The mean for all 
countries is a unweighted mean of all country profiles.  

Wages throughout the lifetime are driven by economic growth, which manifests itself 
in the increase of the average wage. Factoring out average wage growth results in the 
profile of relative earnings in the life-cycle. This enables checking to what extent 
technological change affects the incomes of all cohorts and to what extent it is 
embodied in the rise of productivity of new labour market entrants. Additionally, we 
study differences in relative wages among countries that differ in institutional 
arrangements.  

The dynamics of relative earnings vary among countries. In Belgium, Denmark, 
Germany, Greece and Italy, the earnings of young respondents increase strongly at the 
age of 20 and remain stable for the next 15 years. After a period of stabilization, relative 
earnings decrease until the age of 50 and then stabilize again.9 In France, Spain and 
Sweden, earnings grow until the age of 35, and then fall until the age of 50. After 50, in 
France and Spain, wages start to rise until they reach the age of 65. In Sweden, earnings 
fall dramatically between 35 and 65 and then stabilize. In the last group of countries 
(Austria, Netherlands and Switzerland), relative earnings grow throughout one’s 
whole life, but the growth rate is getting lower (see  

                                                   
9 Except for Denmark, where earnings fall dramatically after the age of 30. This may be a result 
of the lower growth rate of earnings than of inflation and relatively flat real age-earnings 
profiles (see Figure 13).  
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Figure 22).  

In order to find out if the observed dynamics are not just the result of more or less 
productive workers entering and leaving the labour market, we check the distribution 
of changes of individual profiles. This confirms the shape of the averaged profiles (see 
Figure 23). The relative earnings growth dominates until the age of 25, then there is 
stabilization until age 35, and then wage growth is slower than the average of all 
employed.  For those remaining on the labour market after 55 years of life, wages grow 
in relation to the average. The potential for wage growth strongly influences the 
decision of whether or not to retire.  

 

Figure 23. Distribution of the dynamics of relative earnings in individual profiles. 

 
Source: own calculation based on SHARELIFE. 

The dynamics of wages are more similar in countries with similar employment rates by 
age in 2008 than in countries which have similar labour market institutions. The 
institutional classification follows the proposition of Esping-Andersen (1990). In 
countries in the Continental group, the labour market is regulated to a large extent and 
wage mobility is low. In South Europe, wage mobility is relatively high, as well as in 
social-democratic countries, but in the social-democratic regime, labour market 
regulations are greater than in South Europe. These regimes do not coincide with the 
division of countries due to the employment rates by age in 2008, which are carefully 
described in the ‘Employment profiles and clusters of countries’ section of this report.  

There is a negative correlation between the average growth rate of earnings in age 
groups 15-30 and 55-65 among all countries. Low growth rates of earnings during 
youth are associated with high decreases at the ages of 55-65. In countries with low-
short employment (Belgium, Italy), earnings increase strongly between 15-25 (6% per 
year) and then gradually decrease until the individuals reach age 45. In countries with 
high-short employment (Austria, France), earnings increase strongly between 15-25 
(5% per year) and then gradually until the age of 45. On the contrary, in countries with 
long employment, it is hard to find common patterns. The social-democratic regime is 
characterized by a relatively high decrease in earnings after 55 (1% per year). In the 
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Continental regime, the average growth rate of earnings at the ages of 15-30 is 
relatively low - about 4% per year. No clear patterns within institutional regimes might 
indicate that the wage paths are affected by many other factors.  

Real wage paths vary across cohorts, but only in the beginning of work. The earnings 
of the oldest cohorts increase fivefold during first thirty years of work. In low-long 
employment and high-short employment countries, earnings profiles for people born 
between 1939 and 1948 look like the ones of the oldest cohort. However, in high-long 
employment and low-short employment countries, successive cohorts reach the wage 
of 45 quicker. For the youngest cohort (born between 1949-1958), earnings remain 
stable from age 30 until ago 50. In all countries with a low employment rate, wages rise 
after age 50 for all cohorts, which confirms the previous conclusion that after that age, 
persons with higher productivity are more prone to stay on the market.  

The aggregate profile is a mix of low and high productive workers, who might differ 
not only with regard to the level but also to the dynamics of earnings. Therefore we 
study the earnings profiles of groups that are homogenous in terms of education, 
occupation and gender. This provides insight into the nature of the changes of 
aggregates and delivers further evidence on the premature departure from the market 
by low-productive individuals.   
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Figure 24. Real earnings-age profiles by cohort. 

 
Source: own calculations based on SHARELIFE. 

Remarks: constant 2005 prices. Profiles are smoothed with the use of the kernel smoother.  Countries in 
groups: (1) high-short employment: Austria, France, (2) high-long employment: Denmark, Germany, 
Netherlands, Switzerland, Sweden, (3) low-short employment: Belgium, Italy, (4) low-long employment: 
Greece, Spain. 

Figure 25. Relative earnings-age  profiles by cohort. 

 
Source: own calculation based on SHARELIFE. 

Remarks: Profiles are smoothed with the use of the kernel smoother.  Countries in groups: (1) high-short 
employment: Austria, France, (2) high-long employment: Denmark, Germany, Netherlands, Switzerland, 
Sweden, (3) low-short employment: Belgium, Italy, (4) low-long employment: Greece, Spain. 
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The most important result is that the differences in terms of the dynamics of earnings 
among various educational and occupational groups are not significant after the age 
of 50. We have not found evidence that the loss of relative wages varies much among 
people with different levels of human capital. Due to positive and quite high returns to 
education, the level of wages differs, but their dynamics after age 50 are quite similar. 
Employment rates among  people with primary education and elementary occupations 
(about 8% per year in age between 45 and 60) decrease more than in the other groups 
(about 5.5% - see Figure 26, Figure 27). The employment rate of over 100% for skilled 
manual labour is a result of the fact that many such workers move to other 
occupational groups before age 45 (see Figure 30). This is an effect of the normalization 
of the employment rate at this age to 1. 

 

Figure 26. Life cycle employment profiles 
by education. 

Figure 27. Life cycle employment profile 
by occupation. 

  
Source: own calculation based on SHARELIFE. 

Remarks: Profiles are smoothed with the use of the 
kernel smoother.  

Source: own calculation based on SHARELIFE. 

Remarks: Employment rates are the proportion of 
respondents who work at that age and at 45. 
Occupation aggregation in accordance with Whelan 
et al. (2011). Profiles are smoothed with the use of 
the kernel smoother.  

 

In the high-short employment countries (Austria, France), the differences among 
educational and occupational groups are most evident and show  a different pattern 
than in other countries. Workers with the lowest general (education) and specific 
(occupations) human capital experience the largest variation of wages over their 
lifetimes. The lack of possibility to accumulate skills seem to result in a decrease in the 
relative wage after age 25. This is also influenced by the fact that in these countries, 
workers move to other occupational groups.  
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Figure 28. Relative earnings  age profiles by level of education attained. 

 
Source: own calculation based on SHARELIFE. 

Remarks: Profiles are smoothed with the use of the kernel smoother. Countries in groups: (1) high-short 
employment: Austria, France, (2) high-long employment: Denmark, Germany, Netherlands, Switzerland, 
Sweden, (3) low-short employment: Belgium, Italy, (4) low-long employment Greece, Spain. 

 

Figure 29. Relative age-earnings  profiles by occupation. 

 
Source: own calculation based on SHARELIFE. 

Remarks: Profiles are smoothed with the use of the kernel smoother. Countries in groups: (1) high-short 
employment: Austria, France, (2) high-long employment: Denmark, Germany, Netherlands, Switzerland, 



AGE AND PRODUCTIVITY 43 

Sweden, (3) low-short employment: Belgium, Italy, (4) low-long employment Greece, Spain. 

 

Figure 30. Probability of changing occupational group during subsequent life stages. 

 
Source: own calculation based on SHARELIFE. 

Remarks: the bars show the probability of the changing state during a given timespan. For example, the 
first bar on the left shows that 75% of highly skilled non-manual workers at the age of 20 remain in the 
same occupational group after 10 years, 10% of them are out of the labour market and 14% change their 
occupational group.   

Figure 31. Relative age-earnings  profiles by gender. 

 
Source: own calculation based on SHARELIFE. 
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Remarks: Profiles are smoothed with the use of the kernel smoother.  Countries in groups: (1) high-short 
employment: Austria, France, (2) high-long employment: Denmark, Germany, Netherlands, Switzerland, 
Sweden, (3) low-short employment: Belgium, Italy, (4) low-long employment Greece, Spain. 

 

The accumulation of human capital is reflected in changing occupations during one’s 
lifetime, especially in the first stage of working life. However, even in 20 to 30 age 
group, only 1/5 of workers change their occupational group. During that time, the 
most important flows are moving from skilled manual to non-manual occupations. 
After the age of 30, the probability of changing occupational group is less than 12% for 
all groups except for skilled manual labourers, who still face a 15% probability of 
working as a non-manual worker at the age of 50. Interestingly, the intensity of the 
flow out of the labour market after the age of 50 is similar among all occupational 
groups. The changes appear at earlier stages. The higher the skills, the lower the 
probability of leaving the labour market before the age of 50 and the longer the 
working life. 

On average, earnings vary less with age among women than among men. In almost all 
countries, except for countries with high-short employment, we observe a difference 
between genders in earnings growth until the age of 40 and after that point, changes in 
wages are similar. Denmark and Sweden are the only countries with high employment 
rates among women aged less than 30 and their dynamics for the youngest are similar 
for both genders (see Figure 31).  

 

Conclusions 

With the use of the SHARELIFE retrospective survey on work career, the most 
important properties of wage dynamics in a life-cycle were identified. The dynamics of 
the average wage are strongly influenced by the timing of entering and leaving the 
labour market by persons with various human capital and productivity levels. 
Although the earnings rise throughout one’s whole working life, after the age of 35, 
growth is slower than the average wage and workers seem to lose in relative terms. 
Among those who remain on the market after the age of 55, it is common to experience 
wage growth in all observed countries. The technological and institutional change 
seems to influence the wage dynamics of subsequent cohorts. As we found out, the 
generation born after 1949 is characterized by a steeper earnings-age profile than the 
older generations. Above all, their growth in wages early in lifetime is much stronger. 

We distinguish the features of countries with high employment rates among older 
cohorts. They achieve this result not by prolonging work with the same employer but 
rather by finding new jobs after the age of 50 and therefore remaining on the labour 
market. Additionally we have identified an interesting pattern of bipolar distribution 
of working time during life. In all countries, the working life length of the first 
subpopulation is concentrated at 20 years and at about 40 years for the other. If these 
results are confirmed by other research, the possibility arises for policymakers to use 
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different tools for these two subpopulation in order to increase the labour market 
participation and to better address ALMP. 

We have also found out that although the level and dynamics of earnings until age 
of 50 differ greatly among educational and occupational groups, the dynamics 
thereafter are more coherent. This suggests that the rate of human capital depreciation 
is quite similar no matter how much of it was accumulated earlier in life at least for 
persons remaining on the market. This would also explain the dropping employment 
rates of less skilled individuals with ageing. The depreciation of human capital quickly 
reaches the threshold at which people decide to retire. These are preliminary results 
which need to be tested on other datasets.    
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3.3. Age-earnings profiles in different groups of employees 
The aim of this part of the paper is to analyse age-earnings profiles in different (groups 
of) countries based on the individual Structure of Earnings Survey (SES) data for the 
years 2002 and 2006. We show how much earnings change with age and what is the 
age of maximum expected monthly earnings for full-time employees in different 
countries, education, types of professions and sectors. 

Contrary to the study presented above, we focus on the relative earnings of different 
age groups, not only the oldest group of employees. One of the reasons is that 
information on age in SES is presented in 10-year age groups, with the oldest one 
coded as 60+. 

As suggested in the existing literature, loss of productivity with age should be more 
visible when job performance depends on physical power or speed of working, than in 
jobs where experience is more important. Productivity decline with age will not be 
homogenous across countries, as it also depends on the characteristics of the workforce 
(education - its level and adequacy) and the economy (share of employment in sectors, 
pace of technological change).  

We adopt the assumption that the observed wages of employees are correlated with 
their productivity, so they can be used as a proxy for productivity, at least for jobs in 
manual professions. 

 

Data 

The database used provides information for all EU countries and is an employer-based 
survey conducted in companies with at least 9 employees. So it does not cover earnings 
by the same employee elsewhere in a second or third job. The anonymised and 
partially aggregated SES datasets include, to a large extent, comparable information on 
remuneration (total and its components), individual characteristics of employees, and 
their employers. 

The available information on wages is the gross monthly earnings in the reference 
month (usually October) and annual earnings. The database made available from 
Eurostat also includes information on hourly earnings. However, to diminish possible 
reasons for differences in hourly wages other than changes in productivity, we focused 
only of full-time employees. For this group of companies and employees, we checked if 
older workers' earnings (productivity) in relation to their younger counterparts varied 
between countries and by estimations of age-earnings profiles on SES data. We also 
discuss the age of maximum earnings for selected in-depth analyses of age-earning 
profiles for countries representing the four groups identified above on the basis of the 
average length of professional life and employment rates.  

As in the previous part, we present estimations and conclusions for four clusters of 
countries distinguished on the basis of employment rate in the age group 51-55 and the 
average length of professional life: 

 High-short 

 Low-long 
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 Low-short 

 High-long 

 

The sets of data available from Eurostat include information on age grouped in the 
following age groups: 14-19 years, 20-29, 30-39, 40-49, 50-59, 60+ (60-68). So in the 
calculations value, the middle of a range was taken for every age group. 

Due to some incompatibilities in coding or a lack of information for both 2002 and 
2006, 18 countries have finally been chosen for a detailed analysis. The table below 
presents some characteristics of SES data used in estimations for those countries. 

 

Table 6. Basic characteristics of  datasets used in estimations 

Country No of obs. 2002 Range with a median age 
in the sample 2002 No of obs. 2006 Range with a median age 

in the sample 2006 
 “High-short” 

CZ 926 563 40-49 1 840 853 40-49 

FR 103 864 30-39 98 811 40-49 

SK 403 030 40-49 641 451 40-49 

 “Low-long” 

CY 12 919 30-39 26 047 40-49 

ES 195 229 30-39 200 881 30-39 

GR 46 633 30-39 45 041 30-39 

LT 123 643 40-49 112 475 40-49 

PT 61 603 30-39 102 570 40-49 

 “Low-short” 

HU 451 114 40-49 728 605 40-49 

LU 26 002 30-39 26 741 30-39 

PL 647 386 40-49 594 818 40-49 

 "High-long" 

EE 72 548 40-49 111 619 40-49 

FI 113 330 40-49 272 571 40-49 

LV 166 763 40-49 257 011 40-49 

NL 43 822 40-49 78 931 40-49 

NO 469 139 40-49 718 892 40-49 

SE 851 633 40-49 203 053 40-49 

UK 112 285 30-39 95 933 40-49 

Source: own calculation base on SES 2002 and 2006 

 

Estimation method 
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We estimated simple age-monthly earnings profiles as loglinear empirical wage 
models of the following form: 

ln(w) = α1+ α2(a) + α3(a2) + e 

where “w” stands for relative gross monthly earnings to the earnings of the 20-29 age 
group in the country, “a” for age, for age squared  “a2”.   

The model has been estimated for full-time employees and the (log of) relatively gross 
monthly wage in the reference month (usually October) has been used as the 
dependent variable. 

The bivariate age-earnings profiles estimated above did not control for some important 
characteristics that may influence earnings: e.g. education level, type of  profession, or 
sector of employment. So we chose four countries representing separate clusters and 
calculated profiles and the estimated age of highest earnings for those countries. We 
run estimates on individual data from 2006 separately in eight groups: 

 for those performing more demanding jobs (ISCO-88 professions codes 1 to 4), 

 for more manual jobs (ISCO-88 from 5 to 9), 

 for employees with pre-primary, primary, basic and lower secondary 
education,  

 for employees with upper secondary and post-secondary (non-tertiary) 
education, 

 for employees with tertiary education, 

 for firms from the industry and manufacturing sector (NACE Rev.1.1 codes 
from C to F), 

 for market services (NACE codes G to K), 

 for non-market services (NACE codes from L to O). 

 

Results 

Below we compare 2002 and 2006 age-earnings profiles for full-time employees in 
countries grouped in the four clusters. There is not much difference between profiles in 
both years. The ages of maximum earnings were slightly higher in the majority of 
countries in 2006 (a better year for most economies), except for the Baltic States. 

 

 

 

 

 

 

Figure 32. Age-earnings profiles for "high-short" countries in 2002 and 2006 
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Source: Own calculations based on SES 

In this cluster there are countries with relatively strong old-age premia for SK and FR, 
with the ages of maximum earnings equal to 47-48 years in the Czech Republic, 60-62 
years in France, 49-52 years in Slovakia. Analyses based on monthly earnings for full-
time employees differ slightly from those on hourly wages and more detailed age 
groups over 50. 

 

 

 

 

 

 

 

 

 

 

 

Figure 33. Age-earnings profiles for "low-long" countries in 2002 and 2006 
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Source: Own calculations based on SES 

Countries in the second cluster differ from each other despite having similar average 
labour market performance. Spain and Greece show relatively flat profiles after 
reaching the age of maximum earnings. Age-earnings profiles in Portugal are similar to 
those expected based on the findings in the literature, with the age of maximum 
earnings at 51-53 years. This resembles the Cyprus profile. A different type of profile 
has been estimated for Lithuania, which is more in line with the Latvian or Estonian 
profiles, suggesting that labour markets in Baltic States are the most youth-oriented of 
all countries. 
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Figure 34. Age-earnings profiles for "low-short" countries in 2002 and 2006 

 

 

 
Source: Own calculations based on SES 

Profiles for countries with low employment rates of 50+ and short professional lives 
show that those who stay in the labour market until old age seem to be the most 
productive and earn the most, which confirms our findings in the estimations on EU-
SILC data. 
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Figure 35. Age-earnings profiles for "high-long" countries in 2002 and 2006 
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Source: Own calculations based on SES 

 

With concave age profiles, which are relatively flat in the prime-age, and the age of 
maximum earnings not exceeding 50 years, the countries in this group have higher 
employment at older ages. Even less productive workers or those who cannot expect 
old-age premia remain in the labour market. 

The estimated profiles in the subgroups allowed us to conduct a more detailed analysis 
of the observed profiles (and productivity) in Estonia, France, Poland and Spain. 
Estonia and Poland represent countries that underwent a transition from a centrally 
planned to a market economy in the 1990s and France and Spain represent two 
Western European countries.  

 

Table 7. Age of maximum monthly earnings (turning point of the profile) 
  2002  

2006 
ISCO 1-4 ISCO 5-9 Edu 1 Edu 2 Edu 3 Sec 1 Sec 2 Sec3 

EE 36 34 36 26 26 27 36 37 34 33 
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PL 62 59 68 46 57 61 56 56 48 90 

FR 60 62 63 50 68 110 64 59 60 113 

ES 58 60 63 64 78 77 70 65 57 55 

Source: Own calculations based on SES 

 

 

 

Figure 36. Age earnings profiles by occupation, education 
and sector - Estonia 

 

 

 
Source: Own calculations based on SES 

 

Figure 37. Age earnings profiles by occupation, education 
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and sector - Poland 

 

 

 
Source: Own calculations based on SES 

 

Figure 38. Age earnings profiles by occupation, education 
and sector - France 
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Source: Own calculations based on SES 

 

Figure 39. Age earnings profiles by occupation, education 
and sector - Spain 

 

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

14-19 20-29 30-39 40-49 50-59 60+

ISCO 1-4 ISCO 5-9

-1.00

-0.50

0.00

0.50

1.00

14-19 20-29 30-39 40-49 50-59 60+

edu 1 edu 2 edu 3

-0.40

-0.20

0.00

0.20

0.40

0.60

14-19 20-29 30-39 40-49 50-59 60+

industry market serv. non-market serv.

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

14-19 20-29 30-39 40-49 50-59 60+

ISCO 1-4 ISCO 5-9



AGE AND PRODUCTIVITY 57 

 

 

 
Source: Own calculations based on SES 

 

In all countries, apart from Spain, the productivity and wages of unskilled workers 
starts to fall earlier than for the skilled ones. The comparison of profiles for employees 
with more intellectually demanding occupations (ISCO 1-4) and more manual 
occupations (ISCO 5-9) also shows a much higher wage premium at older ages in the 
first group. 

Estonia is the country with a very low age of maximum earnings, especially for the 
lowest educated employees from firms providing data for SES. However, working in 
the non-market services sector or having a better education do not assure an increase in 
expected earnings with age. 

Poland, which has average profiles similar to those of many Western European 
countries, has much more variation between employees from different sectors or 
occupations. It has an especially high age wage premia in the non-market services 
sector. 

France and Spain are similar, however in France, the age of highest earnings for 
manual occupations is much lower (50 years) than in Spain (over 60). 

 

Conclusions 

In the following part we show that labour market performance, represented here by 
four clusters of countries, is to some extent correlated with similarities in age-earning 
profiles for full-time employees. Some findings are in line with e.g. Walewski (2007) 
that estimated profiles on LFS data for selected European countries.  
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However, certain differences exist, and they can possibly be attributed to differences in 
labour market institutions and in incentives to work provided by social security 
systems. 

Latvia, Estonia and Lithuania are small economies with similar characteristics of the 
age-earning profiles, differing from what we observed in other countries. The profiles 
suggest very weak age premia and would be an interesting field of further research. 

We also confirmed that age-earnings profiles differ for subgroups with specific sectors, 
occupations or education characteristics. So it is not only the age structure of the work 
force that affects the dynamics of average earnings but also the structure of the 
economy. 

 

4. Possibility of improving productivity at older ages via LLL 
 

Lifelong investments in education are especially important in today’s world, which is 
characterized by population aging and rapid technical progress. Increased life 
expectancy (together with low economic growth) has put pressure on the financial 
equilibrium of many PAYGO pension systems and has forced governments to increase 
the average retirement age (see, e.g., Gruber and Wise 2004). A longer working life 
may make investments in adult education more profitable for firms and workers; due 
to technological changes, firms need to upgrade the skills of their workers, which may 
lead to higher productivity and lower unemployment, and an increase in economic 
growth.   

Linking the general concept of LLL to quantitative lifelong learning variables has 
proven to be a difficult task (OECD 2007). Most of the empirical literature on LLL 
analyses training, which is a well-defined and relatively easily measurable variable. 
Information on training has started to be gathered in national surveys such as the 
National Longitudinal Survey of Youth (NLSY) in the United States and the British Social 
Attitudes Survey (Lynch 1992, Booth 1991). More recent studies have also exploited the 
Follow-Up to the School Leavers Survey (FSLS) for Canada (Parent 2003) and the National 
Child Development Survey (NCDS) for Britain (Blundell et al. 1996, Aralumpalam and 
Booth 2001). In addition, employer-based and matched employer-employee surveys 
are also becoming quite popular in national studies (Göbel and Zwick 2010, Roger and 
Wasmer 2011, Heywood et al. 2010, Kristensen 2012). 

At the international level, there are three adult literacy surveys carried out by the 
OECD: the International Adult Literacy Survey (IALS) carried out in 1994, 1996 and 1998, 
the Adult Literacy and Lifeskills Survey (ALL) conducted in 2003 and 2006, and the 
forthcoming Programme for the International Assessment of Adult Competencies (PIAAC).10 
Few European countries fall in the ALL sample (Italy, Norway and Switzerland), while 
the IALS survey covers a larger number of European countries, but has limited 
information on the labour market status of trainees. None of these three sources has a 

                                                   
10 The survey was implented in 2011-2012.  The first results will be released in October 2013. 
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longitudinal dimension. Moreover, CEDEFOP carries the Continuing Vocational 
Training Survey (CVTS), an employer survey covering firms with more than 10 
employees in 25 European countries. This survey contains information on firms 
providing training but has little aggregate information on trainees and no data at the 
individual employee level.11 The OECD and CEDEFOP surveys have mainly been used 
in international institutional reports (OECD 2004, 2005, CEDEFOP 2010).12 Thanks to its 
longitudinal dimension and to the provision of detailed information on individuals’ 
socioeconomic characteristics, the European Community Household Panel (ECHP) has 
been used more extensively than the above-mentioned datasets to analyse training 
participation in EU countries (Dieckhoff 2007, Arulampalan et al. 2010, Bassanini et al. 
2007).13 The EU Labour Force Survey (EULFS) and the corresponding national labour 
force surveys have also been frequently used for this scope (Dearden et al. 2006 for the 
UK, Gerfin 2004 for Switzerland).14  

4.1. Descriptive analysis based on SHARE and ELSA databases 
Sources of data 

In this section we use data from the “Survey of Health, Ageing and Retirement in 
Europe” (SHARE) and from the “English Longitudinal Study of Ageing” (ELSA). The 
SHARE project, which started in 2004, is a multidisciplinary, cross-national bi-annual 
household panel survey. The target population consists of individuals aged 50 and 
over who speak the official language of the respective country and do not live abroad 
or in an institution, plus their spouses or partners irrespective of age. The 
questionnaire includes individual and household characteristics, physical and mental 
health, cognitive abilities and functioning, current socio–economic status (including 
information on employment, income, wealth, pensions), housing, subjective 
psychological health and wellbeing, social participation and social support and 
expectations for the future.  

Four waves of SHARE are currently available, for which data is available for the years 
2004, 2006-2007, 2008-2009 and 2010-2011. The third wave, known as SHARELIFE, 
asked all previous respondents (in waves 1 and 2) and their partners to provide 
information on their entire life histories. The retrospective information ranges from 
childhood health to relationships to housing to work careers. The survey design of 
SHARELIFE was implemented following the literature on retrospective data collection 
in order to improve the respondents’ recall ability (Schröder, 2011). 

                                                   
11 The CVTS provides information on employer-sponsored training offered during the year 
prior to the survey. 
12 Relevant exceptions are Oosterbeek (1998) and Leuven and Oosterbeek (2000). 
13 The ECHP covers 15 EU Countries. The question on training in the survey is: “Have you at 
any time since January in the previous year been in vocational education or training, including 
any part-time or short-courses?”. 
14 Three out of five European benchmarks to monitor progress in education and training at the 
European level are based on the LFS dataset (Badescu 2006). An additional source of 
information on training is the Eurobarometer Survey. 
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Changes from the first wave to the fourth wave resulted in total 17 countries 
participating in the survaz. These represent 4 different European regions: Northern 
Europe (Denmark, Sweden), Continental Europe (Austria, Belgium, France, Germany, 
the Netherlands, Switzerland), Southern Europe (Greece, Italy, Spain, Portugal), 
Eastern Europe (Poland, Czech Republic, Hungary, Slovenia, and Estonia). The 
common questionnaire and interview mode and the standardization of procedures 
ensure cross-country comparability (Börsch-Supan and Jürges 2005).  

Similarly to SHARE, ELSA is a longitudinal multidisciplinary survey from a 
representative sample of the English population aged 50 and older. It collects both 
objective and subjective data related to health and disability, biological markers of 
disease, economic circumstance, social participation, networks and well-being. The 
third wave of ELSA includes “The Life History Interview” (ELSA LHI) aimed at 
collecting retrospective data in a number of different areas including  housing and 
geographic mobility, cohabiting relationships, children, and jobs and earnings. This 
module represented the basis for the SHARELIFE design. The similarity of scopes and 
survey design between SHARE and ELSA increases the comparability of results 
between the SHARE countries and England. 

The most relevant feature of the SHARE data for the analysis of LLL consists in its 
wide (and widening) country coverage, which facilitates the international 
comparability of results. Particular caution is in fact needed when trying to document 
cross-country differences in training using separate sources of data, due to the 
idiosyncratic definition of the concept of training in each specific survey (see, e.g., 
Bassanini et al. 2007).15 SHARE and ELSA contain very similar information on LLL. 
They potentially allow for an analysis of LLL which complements (i) (flow measures 
of) current/recent training, i.e. training taken at ages 50 and over (henceforth “older-
age training”) with (ii) (stock measure of) external general training, mainly undertaken 
by job-switchers throughout their whole working career until age 50 (henceforth 
“younger-ages general training”). Information on (i) is gathered from the standard 
cross-sectional waves of the two datasets, whereas information on (ii) is collected from 
SHARELIFE and the corresponding ELSA LHI.  

In the standard waves of SHARE and ELSA, the interviewees (in particular those 
currently employed) are asked whether they attended any educational or training 
course in the last period (month or year, see tables for details).16 In SHARELIFE and 
ELSA LHI, individuals are asked to reconstruct their entire working career. Job spells 
are recorded over the timeline; if there is a gap of 6 months or more between the end of 
continuous full-time education and the start of a first job or between jobs, the 

                                                   
15 Nevertheless, the comparability of results across countries included in a cross-country dataset 
such as SHARE remains  a critical issue.  The concept and perceived meaning of training is in 
fact heterogeneous across countries.  
16 Little additional information on the training activity is recorded in SHARE. Trainees are 
asked the details on the frequency of the training activities (“how often in the last 
month/year…”) and the motivation for their attendance. We do not exploit this information in 
this analysis because it is not included in ELSA, and because the set of alternative responses 
was changed across SHARE waves.  
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interviewee is asked about what (s)he has done during that gap and “training” in one 
response option. Moreover, only in SHARELIFE, are individuals who declared to have 
worked part-time in one of the spells asked for the reason they worked part-time and 
“education/training” is offered as a possible response. For the purposes of our 
analysis, we thus categorise episodes of education/training into: 1) training after full-
time education, 2) training between jobs and 3) training during part-time 
employment.17  

We selected individuals from the original data sources. First, we excluded those 
(partners) younger than 50, and those who never worked (in total about 9% of the 
initial samples). In SHARELIFE and ELSA LHI, we further selected people who 
attended full-time education. The final SHARELIFE sample consists of 23,482 
individuals, who declared to have taken a total of 1282 episodes of training/education 
during life; most of these episodes occurred between job spells (707). The final sample 
from ELSA LHI includes 7,035 individuals taking 561 training activities between jobs 
and 191 episodes after having finished full-time education and before the first job.  

In the cross-sectional waves of SHARE and ELSA, to measure the incidence of older-
age training , we sub-select employed (both employees and self-employed) individuals. 
To compare statistics from SHARE and ELSA which refer to similar periods of time, as 
well as to increase the sample size, we pooled together SHARE waves 1 (year 2004) and 
2 (year 2006-2007) and compared the resulting data with ELSA pooled waves 1 (2002-
2003), 2 (2004-2005) and 3 (2006-2007). In addition, to have more recent evidence on 
LLL, we compared the newly available wave 4 of SHARE (year 2010) with ELSA waves 
4 (year 2008-2009) and 5 (2010-2011). These samples include the following number of 
employed individuals: 17,650 in SHARE waves 1 and 2 (receiving 2,457 episodes of 
training in the last month); 14,776 in SHARE wave 4 (receiving 3,818 episodes of 
training in the last year); 10,776 in ELSA waves 1, 2 and 3; 7,292 in ELSA waves 4 and 5. 

 

Results 

We present the training participation rates disaggregated by key individual 
characteristics - gender, cohort, educational attainment (ISCED for SHARE countries) – 
and by country and macro European area of residence. We first comment on findings 
for younger-ages general training, which we obtain from the retrospective interviews 
of SHARE and ELSA, and then we show the results for older-age training from the 
standard waves of the two datasets. Notice that while participation rates for older-age 
training are computed as a ratio between the number of trained and employed 
individuals, for younger-ages general training, the denominator of the ratio is given by 
the entire selected population, regardless of the employment condition at the time of 
the interview.    

 

                                                   
17 There are no further questions on the characteristics of the training activities in SHARELIFE 
and ELSA LHI.  
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Table 8. Younger-ages general training participation rate by type of gap in the working 
career during which training was taken, gender, cohort and educational attainment – 
SHARELIFE and ELSA LII 

 Total * After full time 
education Between jobs 

During part-
time 

employment 

 
SHARE 

LIFE 

ELSA  

LII 

SHARE 

LIFE 

ELSA  

LII 

SHARE 

LIFE 

ELSA  

LII 

SHARE 

LIFE 

Total 4.3% 8.5% 1.1% 1.5% 2.3% 7.3% 1.1% 

        

Gender        

Male 4.4% 8.5% 0.7% 0.8% 2.6% 7.9% 1.2% 

Female 4.3% 8.5% 1.4% 2.2% 2.1% 6.7% 1.1% 

        

Cohort        

1940 and before 3.1% 6.4% 1.2% 1.6% 1.4% 5.0% 0.6% 

1941-1950 4.4% 9.4% 0.9% 1.5% 2.6% 8.3% 1.1% 

1951-1960 6.2% 12.0% 1.2% 1.3% 3.5% 10.9% 1.9% 

        

Educational attainment**        

Primary and lower secondary 
education (ISCED 1-2) 3.2% 

- 
1.4% 

- 
1.1% 

- 
0.8% 

Upper and post-secondary 
education (ISCED 3-4) 3.2% 

- 
0.8 

- 
1.7% 

- 
0.9% 

Tertiary education (ISCED 5-
6) 9.3% 

- 
1.1% 

- 
6.5% 

- 
2.6% 

missing/don't know/other 3.3% - 1.0% - 1.6% - 0.8% 

Note: Weighted statistics; * ELSA LII does not provide information on training 
during part-time employment, ** not available in ELSA LII 

 

Table 8 reports the percentage of individuals who attended at least one 
educational/training course during their lifetime, by type of gap in the working career 
during which the training was taken (either after full-time education, between jobs or 
during part-time job). The overall participation rate is equal to 4.3% in SHARE 
countries (3.4% excluding during part-time) and it is much higher (8.5%) in England. 
Most of the participation in younger-ages general training occurs between jobs (2.3% in 
SHARE countries and 7.3% in England). Younger cohorts tended to participate more in 
general training than older cohorts. This outcome is not surprising, given the technical 
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progress which characterizes the labour market and frequent skill upgrading required; 
moreover the working careers of younger cohorts tend to be more interrupted than 
those of older ones, as changing job needs mean they are more likely to have to acquire 
new competences. Females participate much more than males to training after full-time 
education (e.g. in England the female general training participation rate before starting 
to work is equal to 2.2%, versus a corresponding value of 0.8% for males), whereas they 
participate somewhat less in the middle of their careers. These gender gaps may be 
driven by a lower labour force participation rate of females; note that there is basically 
no difference in training participation rates by gender during part-time employment. 
Finally, the rates of participation to younger-ages general training increase with the 
level of education if the training activity was undertaken during jobs by job-switchers, 
while they decrease with educational attainment if the training activity was taken after 
full-time education. We find a sizable difference in the training participation rate 
between individuals holding an upper- and post-secondary education degree and 
those holding a tertiary education degree (e.g. 2.6% versus 9.1% considering time 
between jobs and during part-time employment).  

Table 9 shows younger-ages general training participation rates by country 
(SHARELIFE). The table reveals a wide heterogeneity in participation in general 
training across European countries. Participation rates are much higher in the North 
(especially Sweden, total 24.7%) than in the other analysed countries. A remarkably 
high participation rate is also found for Switzerland (total 12.2%). Continental 
countries have quite homogenous training participation rates, with the exceptions of 
Switzerland and Austria, which are characterized by a very low rate, ranging from 3% 
to 5%. The total participation rate in Southern EU countries (4%) is similar to what is 
found for Continental countries (4.2%). Nevertheless, most of the training in Southern 
European countries is taken after full-time education and before entering the labour 
market (this type of training participation rate is higher than 2% in Italy and Spain, and 
is only comparable with the value of Switzerland), whereas in Continental countries, 
training is mostly performed either between jobs or while working part-time. Finally, 
Eastern European countries (together with Greece) show the lowest rates of 
participation in training in Europe, with the Czech Republic showing a total rate as low 
as 0.5%. 

 

Table 9. Younger-ages general training participation rate by country - SHARELIFE  

 Total After full time 
education Between jobs During part-time 

employment 

Country     

Austria 1,1% 0,3% 0.6% 0.2% 

Germany 3,4% 0,2% 2.9% 0.4% 

France 5,3% 1,0% 2.7% 2.1% 

Netherlands 3,6% 0,3% 1.1% 2.3% 

Switzerland 12,2% 3,2% 7.3% 3.4% 
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Belgium 2,3% 0,8% 0.7% 0.8% 

Continental EU 4.2% 0.6% 2.6% 1.2% 

     

Denmark 6,5% 1,0% 4.1% 1.6% 

Sweden 24,7% 1,2% 21.6% 2.6% 

Northern EU 18.0% 1.1% 15.2% 2.2% 

     

Czech Republic 0,5% 0,2% 0.0% 0.2% 

Poland 1,3% 0,5% 0.1% 0.7% 

Eastern EU 1.1% 0.4% 0.1% 0.6% 

     

Spain 4,0% 2,2% 0.4% 1.5% 

Italy 4,3% 2,5% 1.1% 0.9% 

Greece 1,8% 1,0% 0.1% 0.7% 

Southern EU 4.0% 2.3% 0.8% 1.1% 

     

Total 4,3% 1,1% 2.3% 1.1% 

Note: Weighted statistics 

 

The life course design of SHARELIFE and ELSA LHI allows for an analysis of the 
number of training episodes that each individual has undertaken during his or her life 
time (details available upon request), as well as the age at which such episodes have 
taken place. The share of workers participating in more than one training episode 
during their lives is rather low among the group of studied countries. Only 7% (11.7%) 
of workers reporting training episodes over their lifetime in SHARELIFE (ELSA LHI) 
attended more than one course, the vast majority of them report having taken two 
training courses. The distribution of training episodes by age at training (see Figure 40) 
confirms theory predictions of a higher incidence of training in the first years of a 
worker’s career. Most of the training occurs at young ages: 50% of the training episodes 
for workers in SHARELIFE and 38% of the training episodes for English workers 
occurred before the age of 25. Training participation at higher ages is somehow more 
frequent in England than, on average, in the countries included in SHARE; however a 
clear declining path with age emerges in both samples.   
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Figure 40.  Training episodes for job switchers (“training between jobs”) by age at 
training – SHARELIFE and ELSA LHI 

Note: 
Weighted statistics 

 

We now turn to results for older-age training participation, obtained from the standard 
waves of SHARE and ELSA. Table 10 shows the percentage of employed individuals 
who attended educational or training courses in the last month or year, by gender, age 
and educational attainment. We present two alternative sets of results which refer to 
training received either in the last month (in this case evidence refers to 2002–2007) or 
in the last year (in this case the analysis refers to a more recent period – the years 2008-
2011). The table shows that participation in training is higher for females than for 
males, declines with age,18 and increases with level of educational attainment. These 
results are common in the literature (see Arulampalam et al. 2004) and in line with 
results found for younger-ages general training (with the exception of gender, note that 
here the condition is being employed). 

 

                                                   
18 This result is however less clear if one looks at the fourth wave of SHARE, where we observe 
a decline in the incidence only starting at age 70.  
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Table 10. Older-age training participation rate by gender, age and educational 
attainment – SHARE and ELSA, various cross sections 

 

Activities in last MONTH:  

Attended an educational or training 
course 

Activities in last YEAR:  

Attended an educational or 
training course 

 SHARE(1) ELSA(2) SHARE(3) ELSA(4)  

     

Total 10.8% 9.8% 20.6% 14.2% 

     

gender     

male 9.7% 7.8% 18.1% 13.6% 

female 12.3% 12.2% 23.6% 14.9% 

     

age:     

50-60 11.0% 10.9% 20.6% 15.3% 

61-70 9.7% 6.4% 21.5% 12.5% 

71 + 2.9% 4.0% 11.7% 4.8% 

     

Educational attainment*     

Primary and lower 
secondary education (ISCED 
1-2) 4.3% 

 

6.1% 

 

Upper and post-secondary 
education (ISCED 3-4) 9.1% 

 
16.5% 

 

Tertiary education (ISCED 5-
6) 18.5% 

 
33.8% 

 

missing/don't know/other 11.4%  23.1%  

     

nvq4/nvq5/degree  17.4%  19.8% 

higher ed below  15.6%  17.3% 

nvq3/gce a level  9.7%  16.6% 

nvq2/gce o level  10.1%  13.0% 

nvq1/cse other g  5.5%  9.2% 

foreign/other  9.2%  12.8% 

no qualification  3.1%  4.7% 

     

Notes: Weighted statistics; (1) waves 1 and 2; (2) waves 1, 2 and 3; (3) wave 4; (4) waves 4 and 5; * 
educational classification in ELSA not converted in ISCED 
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In Table 11, older-age training participation rates are disaggregated by country. The 
overall picture is similar to that illustrated for younger-ages general training (Table 9), 
with some remarkable exceptions. Northern European countries have the highest 
levels of participation in training at older ages, followed by the Continental countries. 
Among the Continental countries, France appears to have a relatively lower 
participation rate (8.9% in the last month, cf. with a group average of 12.4%). This 
result is confirmed by looking at more recent rates computed on an annual basis. 
England (see table 10) shows participation rates equal to 9.8% (monthly) and 14.2% (on 
an annual basis). The most remarkable evidence from Table 11 is the very low 
incidence of training at older ages in Southern European countries, which is lower than 
in Eastern European countries. Italy is the country with the lowest incidence of  older-
age training (3.9% on monthly basis) between the analysed European countries.19 
Interestingly, Estonia (data are only available for  older-age training in recent years) 
shows a remarkable participation rate (28.5%), which is much higher than in the other 
Eastern EU countries and in line with most of the Continental countries.  

Finally, we compare the results in Table 11 (second column) with training participation 
rates for the whole working population (age 15-64) reported in Bassanini et al. (2007).20 
The comparison shows a strong positive association between total rates and rates at 
older ages21 and highlights a general (expected) reduction of training rates at older ages 
in almost all countries.  

 

Table 11. Older-age training participation rate by country – SHARE, various cross 
sections 

 

Activities in last MONTH: Attended an 
educational or training course* 

Activities in last 

YEAR: Attended an educational or training 
course** 

   

Austria 12.4% 27.2% 

Germany 12.3% 25.0% 

France 8.9% 19.5% 

Netherlands 14.6% 39.0% 

                                                   
19 Bassanini et al. (2007) exploit ECHP data and show that there is a lot of within country 
heterogeneity in training participation rates in EU countries.  Even more remarkably, the 
authors point out that the regional dispersion of participation rates is somewhat negatively 
related to the country average. In Finland and especially in Sweden, almost no regional 
variation is found. Conversely, Italy, Greece and Portugal are by far the countries with the 
greatest disparities. In Italy, the best performing region (Nord-West) shows training incidence 
rates which are six times higher than the least performing ones (Abruzzo-Molise). 
20 See Bassanini et al. (2007) p. 191. Training rates refer to the second half of the 1990s. 
21 A few relevant exceptions are worth mentioning: England, France, and Italy, which we found 
are characterized by a low or very low training participation rate at older ages, show high rates 
in the overall labour market. 
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Switzerland 27.2% 33.5% 

Belgium 16.1% 33.8% 

Continental EU 12.4% 25.2% 

   

Denmark 19.3% 31.7% 

Sweden 24.9% 33.8% 

Northern EU 23.0% 33.1% 

   

Check Republic  10.7% 18.6% 

Poland 7.7% 8.6% 

Hungary  19.3% 

Slovenia  16.2% 

Estonia  28.5% 

Eastern EU 8.7% 14.7% 

   

Spain 5.4% 17.4% 

Italy 3.9% 4.9% 

Greece 5.5%  

Portugal  17.3% 

Southern EU 4.7% 10.8% 

   

Total 10.8% 20.6% 

Notes: weighted statistics; Check Republic and Poland are not present in wave 1, Israel is only in 
wave 1 and is not reported, * SHARE waves 1-2; ** SHARE wave 4 

 

 

  

4.2. Estimation results of the effect of LLL on older workers’ wages 
 

In this section, we estimate the impact of LLL on older workers’ wages using SHARE 
data. Like most of the existing literature, we use training as a measure for LLL. We 
focus on the short-term impact (one to three years) of training on wages.  

 

The econometric model 

We consider the following equation for log-wages:  

log	(ݓ௜௧) = ′௜௧ݔ ߚ + ߬௜௧ି௞ߛ +  ௜௧        (1)ߝ



AGE AND PRODUCTIVITY 69 

 

where log	(ݓ௜௧) is the logarithm of weekly wages of an individual i at time t. x is a 
vector of exogenous demographic and an individual’s job-related  characteristics, τ is 
a dummy variable equal to one if an individual i participated in any training activity at 
time t-k where k=1,2,3 (distance between interview years), and ε is a random term 
which satisfies the standard i.i.d. assumptions. The key parameter to be estimated is γ, 
which measures the causal impact of training on wages.  

Under the additional assumption 	E(τ୧୲ି୩ε୧୲|x୧୲) = 0, an OLS estimate of γ is 
consistent. It is however known that training participation can be correlated with an 
individual’s unobserved characteristics, such as cognitive ability, which enter the error 
term ε. To account for this selectivity/omitted variable problem, besides OLS, we 
estimate equation (1) with the method of instrumental variables (IV).   

In the main empirical specification of equation (1), x includes a second order 
polynomial for age, (log of) tenure, dummy variables for main educational ISCED 
groups, gender, working in the public or private sector, country of residence, sector of 
work, occupation (ISCO 1-digit), and year of interview. In an exploratory alternative 
specification, equation (1) additionally includes the interaction terms between (group 
of) country dummies and τ. This specification allows for the effect of training on 
wages to be heterogeneous across groups of European countries.22   

 

Data and sample selection 

We estimate equation (1) using SHARE data, panel component of waves 1 (years 2004-
5) and 2 (years 2006-7).23 Therefore, we estimate the short-term impact (one to three 
years) of training on wages.24 From this data, we sub-select employees aged 50 and 
over, working between 15 and 70 hours per week, and residing in one of the following 
11 countries: Austria, Germany, Sweden, Netherlands, Spain, Italy, France, Denmark, 
Greece, Switzerland, Belgium. These countries cover Continental, Northern and 
Southern Europe.25  

                                                   
22 We also experimented interacting training with individuals’ demographic and work-related 
characteristics (such as gender, public/private sector, educational levels, etc.). We did not find 
any significant effect for the interaction terms. Too little information in many of the interaction 
variables limits the feasibility of this exercise. 
23 Unfortunately, we could not exploit the recently released 4th wave of the SHARE 
questionnaire. The dependent variable of our model could not, in fact, be reconstructed for the 
last available wave. Having 3 waves of data at our disposal would have allowed us to estimate 
a panel data version of equation (1), which is an advantage in handling the endogeneity 
problem outlined above. Alternatively, with 3 waves, we could have extended the country 
coverage, keeping in this case a pooled cross-sectional version of equation (1). 
24 The parameter estimate of an interaction term of training with the variable “distance from 
training” - ranging from 1 to 3 years - turned out to be insignificant.  
25 Eastern Europe could not be represented in the econometric analysis, since Czech Republic 
and Poland joined SHARE in its second wave (the estimation of equation 1 requires individuals 
to be observed in both waves 1 and 2). 
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We reconstruct the dependent variable log	(ݓ௜௧) from the second wave of SHARE, 
exploiting a question on the last payment taken home from work (net of tax, national 
insurance or pension and health contributions) as well as frequency of payments and 
weeks worked during the year. To account for outliers, we exclude the top and bottom 
1% of the obtained weekly wage distribution. Training activities were measured in 
SHARE wave one. As outlined earlier, individuals were asked whether they attended 
any educational or training course in the last month.  

Figure 41 reports the resulting (log-) weekly wage distribution, distinguishing between 
untrained and trained workers. It highlights that the distribution of trained workers is 
somewhat shifted to the right with respect to that of untrained workers (the means of 
the two distributions are statistically different at 1% significance level). 

Figure 41. Log weekly wage distribution by training status  

 

 
 

Table 12 below shows descriptive statistics for the estimation sample, distinguishing 
between untrained and trained workers. The selected sample consists of 2,312 
individuals, 17.78% of which undertook training recently. The majority of the trained 
workers (55%) are females, while the majority of untrained workers are males. 28% of 
trained workers work in the public sector, mostly in the education sector; the quota of 
public sector workers is lower (22%) among untrained workers. More than 50% of 
trained workers have a tertiary education degree (ISCED 5-6), whereas among 
untrained workers, upper and post secondary education (ISCED 3-4) is the dominating 
education level (40%).   
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As an exclusion restriction for the IV estimation of equation (1), we construct the 
instrumental variable: “frequency in attending activities (excluding training) over the 
last 4 weeks”.26 The idea behind this choice is to classify individuals according to their 
“activism”; those more active and lively are more likely to also participate in training 
activities (assuming that activism does not affect weekly wages). We will come back to 
the validity of our selected instrument later on.27  The instrumental variable “frequency 
in attending activities in the last four weeks” is on average higher for trained than for 
untrained workers (2.07 versus 1.40, Table12).  

 

Table 12. Estimation sample: descriptive statistics  

  Untrained workers Trained workers 
Variable Mean Std. Dev. Mean Std. Dev. 
     

Log of weekly wage 2.48 0.45 2.68 0.42 

Log of tenure 2.84 0.91 2.93 0.88 

Female 0.43 0.50 0.55 0.50 

Age 54.89 3.63 54.45 3.30 

age^2 (/100) 30.26 4.12 29.75 3.67 

public sector 0.22 0.42 0.28 0.45 

Education     

No education (ISCED 0) 0.02 0.15 0.01 0.07 

Primary and lower Secondary education (ISCED 1-2) 0.28 0.45 0.09 0.29 

Upper and post-Secondary education (ISCED 3-4) 0.40 0.49 0.39 0.49 

Tertiary education (ISCED 5-6) 0.29 0.46 0.51 0.50 

Sector of economic activity     

agriculture. hunting. forestry. fishing 0.01 0.08 0.00 0.04 

mining and quarrying 0.01 0.09 0.01 0.08 

                                                   
26 Individuals were asked the frequency with which they attended the following activities over 
the last 4 weeks: a) participated in voluntary or charity work, b) provided help to friends or 
neighbors, c) went to a sport, social or other kind of club, d) took part in activities of a religious 
organization (church, synagogue, mosque etc.), e) took part in a political or community-related 
organization. Codification of the frequency of attendance is: Almost daily =3, Almost every 
week = 2, Less often =1, Never=0. For each individual, we sum up over a-e to obtain the 
variable “frequency in attending activities (excluding training) over the last 4 weeks”.   
27 Due to the characteristics of the SHARE data, it was not possible to use frequently used 
instruments such as supply-side sources of variation in training (Card 2000, Kuckulens and 
Zwick 2004) or pre-training individual characteristics (Blundell et al. 1996 and 1999, 
Arulampalam and Booth 2001). Following Nudra and Pereira (2007), we unsuccessfully tried 
“having a second job” and “marital status” as instruments. 
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Manufacturing 0.19 0.39 0.11 0.31 

electricity. gas and water supply 0.01 0.12 0.00 0.07 

Construction 0.08 0.27 0.03 0.17 

wholesale and retail trade 0.06 0.24 0.03 0.18 

hotels and restaurants 0.03 0.18 0.01 0.10 

transport. storage and communication 0.06 0.24 0.03 0.18 

financial intermediation 0.03 0.17 0.02 0.12 

real estate. renting and business activities 0.07 0.26 0.05 0.21 

public administration and defence; compulsory social security 0.12 0.32 0.13 0.34 

Education 0.11 0.32 0.34 0.47 

health and social work 0.13 0.34 0.18 0.39 

other community. social and personal services 0.08 0.28 0.06 0.24 

Occupation     

legislator. senior official or manager 0.09 0.28 0.11 0.32 

Professional 0.19 0.40 0.35 0.48 

technician or associate professional 0.18 0.38 0.22 0.42 

Clerk 0.14 0.35 0.14 0.34 

service worker and shop and market sale 0.11 0.32 0.11 0.31 

skilled agricultural or fishery worker 0.01 0.10 0.00 0.04 

craft and related trades worker 0.09 0.29 0.04 0.19 

plant and machine operator or assembler 0.08 0.27 0.02 0.13 

elementary occupation 0.11 0.31 0.02 0.13 

Country     

Austria 0.03 0.18 0.03 0.18 

Germany 0.27 0.44 0.34 0.47 

Sweden 0.07 0.25 0.12 0.33 

Netherlands 0.05 0.23 0.05 0.22 

Spain 0.13 0.33 0.07 0.25 

Italy 0.13 0.34 0.07 0.25 

France 0.18 0.39 0.13 0.33 

Denmark 0.04 0.21 0.06 0.24 

Greece 0.02 0.14 0.02 0.13 

Switzerland 0.02 0.15 0.06 0.24 

Belgium 0.05 0.21 0.06 0.24 

Year of interview     

2006 0.68 0.47 0.69 0.46 

Instrumental variables:     
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frequency in attending activities over the last 4 weeks 1.40 1.73 2.07 2.04 

Number of observations 1901  411  

 

Results 

Table 13 shows parameter estimates for equation (1). Column (i) reports OLS estimates, 
whereas columns (ii-iii) display IV estimates. The OLS point estimate for the training 
variable is equal to 0.0648 and is significant at the 1% level (see column i) thereby 
suggesting that taking training determines a wage increase of about 6.5%. This effect is 
sizable, and is similar to the return to primary and lower secondary education (0.223-
0.161=6.2 %). It is also consistent with existing literature. All the control variables in 
column (i) have the expected sign and are highly significant: weekly wages increase 
with tenure, age, and education attainment; moreover there is wide heterogeneity in 
wages across countries, sectors and occupations.      

We then turn to the IV estimates (columns ii-iii). It is worth commenting on the 
selection into training (first stage regression, column ii). Higher educated workers 
(ISCED > 2) are more likely to participate in training. Moreover, females participate in 
more trainings than males. Public sector workers (depending on the sector) participate 
in fewer training activities than private sector workers (these last two variables are 
significant at the 10% level). Participation in training increases with tenure and 
decreases with age; however these parameters are imprecisely estimated. The 
education sector is characterized by a higher participation rate in training than other 
sectors. Most of these results are consistent with the descriptive findings illustrated in 
the previous section (see Table 10). In comparison with Germany, workers in 
Switzerland and Sweden participate significantly more in training, while they 
participate significantly less in Italy, France, and (surprisingly) the Netherlands. 
Although coefficients for some countries are imprecisely estimated, we generally find a 
ranking of countries similar to that outlined in Table 11. Northern European countries 
having the highest levels of training participation, followed by Continental countries 
(with a few exceptions) and finally by Southern European countries. The instrumental 
variable “frequency in attending activities in the last four weeks” is highly significant 
(t=7.46, partial R-squared = 0.0239). 

The IV parameter estimate (columns iii) for the impact of training on wages has a 
positive sign (and is similar in size to the OLS estimate, 0.09); however, it is very 
imprecise (s.e. 0.14) and not significantly different from zero. This result would suggest 
that the OLS estimated impact of training on wages is likely due to unobserved 
heterogeneity. However, the evidence obtained with the IV method is too weak to be 
considered as the unique basis upon which to draw firm conclusions. Standard tests for 
endogeneity do not reject the null hypothesis that the training variable is exogenous 
(Durbin (score) χ2 (1) = 0.040, p = 0.84). Additional valid instruments would be 
needed to provide a more solid ground for the IV analysis.  

 

Table 13. Estimation results  
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  (i) (ii) (iii) 
 OLS Instrumental Variables 

VARIABLES 
log weekly 

wage 
participation into 

training 
log weekly 

wage 

        

Training 0.0648***  0.0919 

 (0.0213)  (0.137) 

log tenure 0.0672*** 0.0074 0.0670*** 

 (0.00873) (0.008) (0.00870) 

Female -0.167*** 0.028* -0.168*** 

 (0.0163) (0.016) (0.0166) 

Public -0.0635*** -0.0349* -0.0627*** 

 (0.0198) (0.019) (0.0200) 

age-50 0.0174*** -0.0042 0.0176*** 

 (0.00567) (0.006) (0.00566) 

(age-50)^2 -0.00170*** -0.0001 -0.00170*** 

 (0.000427) (0.000) (0.000423) 

No education (ISCED 0) -0.274*** -0.0586 -0.273*** 

 (0.0554) (0.054) (0.0554) 

Primary and lower secondary education (ISCED 
1-2) -0.223*** -0.0738*** -0.221*** 

 (0.0261) (0.025) (0.0278) 

Upper and post-secondary education (ISCED 3-4) -0.161*** -0.0284 -0.161*** 

 (0.0202) (0.020) (0.0203) 

Austria -0.0367 -0.0349 -0.0358 

 (0.0417) (0.041) (0.0416) 

Sweden 0.00518 0.0578* 0.00297 

 (0.0312) (0.030) (0.0328) 

Netherlands 0.156*** -0.0565* 0.157*** 

 (0.0348) (0.034) (0.0348) 

Spain 0.0540* -0.0253 0.0550** 

 (0.0276) (0.027) (0.0277) 

Italy -0.103*** -0.0848*** -0.100*** 

 (0.0271) (0.026) (0.0298) 

France 0.183*** -0.0772*** 0.185*** 

 (0.0270) (0.026) (0.0289) 

Denmark 0.0781** -0.0128 0.0779** 

 (0.0363) (0.035) (0.0360) 
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Greece 0.0102 0.0104 0.0104 

 (0.0530) (0.052) (0.0525) 

Switzerland 0.426*** 0.1524*** 0.422*** 

 (0.0467) (0.045) (0.0513) 

Belgium 0.0993*** -0.0046 0.0989*** 

 (0.0353) (0.034) (0.0351) 

mining and quarrying -0.0570 0.0143 -0.0578 

 (0.127) (0.124) (0.126) 

Manufacturing -0.0308 -0.04 -0.0292 

 (0.105) (0.102) (0.104) 

electricity, gas and water supply 0.135 -0.0785 0.138 

 (0.122) (0.118) (0.121) 

Construction -0.126 -0.0321 -0.125 

 (0.107) (0.104) (0.106) 

wholesale and retail trade -0.190* -0.0485 -0.188* 

 (0.107) (0.104) (0.107) 

hotels and restaurants -0.368*** -0.0497 -0.366*** 

 (0.112) (0.109) (0.111) 

transport, storage and communication -0.122 -0.0245 -0.120 

 (0.108) (0.105) (0.107) 

financial intermediation -0.0658 -0.0755 -0.0630 

 (0.112) (0.109) (0.112) 

real estate, renting and business activities -0.178* -0.0197 -0.177* 

 (0.106) (0.103) (0.105) 

public administration and defence; comp. 
social security -0.0788 0.0228 -0.0792 

 (0.105) (0.102) (0.104) 

Education -0.0306 0.1919* -0.0354 

 (0.106) (0.103) (0.107) 

health and social work -0.0989 0.0381 -0.0993 

 (0.105) (0.102) (0.104) 

other community, social and personal 
services -0.141 -0.0155 -0.140 

 (0.106) (0.103) (0.105) 

Professional -0.00370 -0.0296 -0.00316 

 (0.0302) (0.029) (0.0300) 

technician or associate professional -0.148*** 0.0467 -0.149*** 

 (0.0299) (0.029) (0.0302) 
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Clerk -0.248*** 0.0109 -0.248*** 

 (0.0321) (0.031) (0.0318) 

service worker and shop and market sale -0.249*** 0.0096 -0.250*** 

 (0.0351) (0.034) (0.0349) 

skilled agricultural or fishery worker -0.683*** -0.0118 -0.682*** 

 (0.0931) (0.091) (0.0925) 

craft and related trades worker -0.349*** -0.005 -0.348*** 

 (0.0371) (0.036) (0.0369) 

plant and machine operator or assembler -0.267*** -0.029 -0.266*** 

 (0.0396) (0.039) (0.0395) 

elementary occupation -0.359*** -0.0454 -0.357*** 

 (0.0369) (0.036) (0.0374) 

year of interview = 2006 -0.0500** -0.0009 -0.0501** 

 (0.0198) (0.019) (0.0196) 

Constant 2.736*** 0.1392 2.731*** 

 (0.109) (0.106) (0.112) 

frequency in attending activities in the last 
four weeks  0.0333***  

  (0.004)  

    

Observations 2,312  2,312 

R-squared 0.431   0.430 

Source: SHARE wave 1-2 

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

Excluded categories: Tertiary education (ISCED 5-6), agriculture, hunting, forestry, fishing, legislator, 
senior official or manager, Germany, year of interview=2007 

 

Finally, in an exploratory specification, we allowed for the impact of training on wages 
to be heterogeneous across a group of European countries: Northern (Denmark, 
Sweden), Continental (Austria, Belgium, France, Germany, The Netherlands, 
Switzerland) and Southern (Greece, Italy, Spain).28 In the model, we included a set of 
interaction terms between training and group of country dummies. We assumed that 
training is exogenous when performing this exercise. In the literature, evidence has 
been found of a negative association between incidence and return to training across 
countries at all working ages (see, e.g., Bassanini et.al., 2007). To provide confirmation 
of this evidence for older workers, we also estimate an equation for training 

                                                   
28 We preliminarily re-estimate equation (1), replacing country dummies with dummies for the 
group of countries to check for consistency with previous findings. 
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participation, similar to that reported in Table 13 column (ii) but replacing country 
dummies with a group of country dummies. 

The results of this exploratory exercise are reported in Table 14 (OLS estimates). The 
upper part of the table shows estimates for participation in training, whereas its bottom 
part reports results for the return to training. The highest training incidence is found 
for Northern countries, followed by Continental (reference country group) and finally 
by Southern countries. These two estimated differences are sizable and statistically 
significant. Returns to training are higher in Continental and Southern than in 
Northern countries.29 Therefore, this evidence confirms the existence of a negative 
association between incidence and returns to training previously found in other studies 
which do not explicitly focus on older workers. 

 

Table 14. Incidence and return to training by group of European countries – OLS 
estimates  

Incidence of training  

Dep. Variable= participation in training Coeff. 

  

Continental (constant) 0.1043 

 (0.119) 

Northern 0.0641*** 

 (0.023) 

Southern -0.0499*** 

 (0.019) 

Return to training  

Dep. Variable= log weekly wage  

  

Training (base=Continental) 0.1079*** 

 (0.026) 

Northern*training -0.1575*** 

 (0.057) 

Southern*training -0.0404 

 (0.059) 

                                                   
29 We prefer a qualitative interpretation of our findings; confidence intervals are large due to the 
small sample size.  From a purely statistical point of view, these findings indicate that training 
has a significant impact on wages only in Continental countries.  
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Source: SHARE wave 1-2 

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Other variables included: gender, 
tenure, age, education, public/private sector, economic activity, occupation, year of interview 

 

To summarize, our econometric exercise shows that for employees older than age 50 
residing in one of the eleven analysed European countries, participation in training 
increases wages in the short-term by about 6.5 %. This return is comparable to that of 
primary and lower secondary education. We consider this effect as sizable, since it 
concerns older workers for which the human capital theory would predict low or no 
returns. With the data at our disposal, however, we cannot rule out the possibility that 
returns to training are overestimated, due to unobserved individual heterogeneity. 
Returns to training are prima facie higher in Continental and Southern countries than in 
Northern countries, the latter group of countries being characterized by the highest 
incidence. Therefore, our data reveals the existence of a negative association between 
incidence and returns to training for older workers, previously found in studies which 
look at the whole working population. 

 

5. Conclusions 
The main aim of this report was to explore different dimensions of links between age, 
productivity, and lifelong learning. We did it using data from various surveys: LFS, 
SHARE, ELSA, EU SILC and SES. 

We found that age-earning profiles (both for hourly and monthly earnings) in countries 
with high or low employment at older ages or short or long professional careers have 
some common characteristics. Some of the similarities can be explained by looking at 
the structure of the workforce (age, education) and employment (prevailing 
occupations, sectors). This is in line with the existing literature on different changes in 
abilities with age in different types of work.  

The level and dynamics of earnings until age 50 differ greatly among educational and 
occupational groups, but the dynamics thereafter are more coherent. Differences can be 
partially attributed to differences in labour market institutions and in incentives to 
work provided by social security systems. 

Additionally, we showed that the dynamics of average wage are strongly influenced 
by the timing of entry to and exit from the labour market by persons with various 
human capital and productivity levels. 

The estimation of the impact of LLL on productivity (measured by training and 
earnings, respectively) at older ages showed that for employees aged 50 and older, 
participation in training activities may increase wages even by about 6.5 per cent. 
These returns are comparable to that of primary and lower secondary education. 
Returns to training are prima facie higher in Continental and Southern countries than in 
Northern countries, the latter group of countries being characterized by the highest 
incidence. Therefore, consistent with prior evidence concerning the whole working 
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population, we find evidence of a negative association between incidence and returns 
to training for older workers. 

Some of our results have important policy implications. We recommend increasing 
average labour market participation rates in countries with ageing populations.  

Preliminary results of the study using SHARELIFE show that there seems to be a group 
of employees who work for about 20 years and another group that works for about 40 
years. If this result is confirmed by other datasources, there is potential space for 
effective policies to make people move from one group to another or to prepare better 
suited Active Labour Market Programmes. We also show that in some countries, 
longer activity results not from prolonging work with the same employer but rather by 
finding new jobs after the age of 50, thereby remaining on the labour market.  

Longer working lives also means more profitable investments in adult training and 
learning for firms and workers. Avoiding older workers’ skills obsolescence through 
training may lead to higher productivity and lower unemployment, and increase 
economic growth. 
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