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Abstract

We show how the age profile of earnings, retirement rules and retirement behavior are
tightly linked through the general equilibrium of the economy. Generous Social Security
benefits financed by large Social Security taxes discourage human capital accumulation. In
Social Security systems where Social Security benefits prioritize redistribution less productive
workers with lower levels of human capital tend to retire earlier. These outflows of workers
from the labor force tend to generate wage profiles that are monotonically increasing over
age and labor markets that display larger seniority premia.

This paper theoretically rationalizes the links between retirement rules and the wage
structures over the life cycle and uses data on European countries to show how social security
taxes, the age profile of earnings, and retirement behavior are related.
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1 Introduction

Social Security systems are likely to come under severe financial stress in the near future, mainly

because of the progressive aging of populations. By 2050, the ratio between the elderly population

(aged 65 and above) and the working age population (aged 15 to 64) is expected to double with

respect to its 2010 level in almost all European countries (Visco, 2005). The ratio between retirees

and people of working age is going to increase even more dramatically (Galasso, 2008). Developed

economies, starting with China, will soon face similar generational tensions. Even though the

financial distress of Social Security Systems (SSSs) in advanced economies resembles a ticking

bomb, the pace of reforms does not appear to be sufficiently fast. The explanation for this delay

is probably linked to the shift in the demographic structure toward old age: it is politically easier

to shift the burden of the reforms to the younger generations. We argue that the reforms need to

be accelerated to avoid additional increases in Social Security taxes. As we show in this paper,

these increases are likely to have major effects by leading to changes in the level of human capital

and in the age profile of wages. We not only rationalize these features in the general equilibrium

of the economy, but also show they are related to each other within European countries.

Academics and policy-makers often overlook that Social Security rules are interlinked with

the age profile of productivity and earnings over workers’ careers. We show in this paper that

these two characteristics of the economy are part of the same general equilibrium. In fact, the

age at which an agent chooses to retire depends on his stock of human capital in so far human

capital determines their productivity in the labor market. The reason is simple: the higher is

human capital, the higher is labor income, and so the smaller is the incentive to retire. Since,

in general, people differ in their ability to acquire and maintain human capital, less productive

individuals retire in disproportionate number from the labor force. But this observation is not

enough to rationalize the starkly different behavior in retirement decision across workers in different

European economies. The crucial observation we make here gives a central role to the level of
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social security taxation. In the empirical evidence we present regarding European countries, we

highlight that the average retirement age tend to be lower in countries where social security taxes

are higher and the labor market, including the private sector, rewards relatively more seniority.

We propose a general equilibrium perspective to systematically rationalize these features.

The intuition is the following. In economies where the social security tax is high, the private

benefit of human capital accumulation are reduced while the Social Security benefits tend to be

large and the early retirement age tends to be low. Then only the most productive individuals

find it convenient to remain workers because their high human capital commands high wages.

The selection among workers is reflected in the average wage observed among more senior workers

and in the aggregate the labor market displays a more pronounced seniority premium. As a

consequence of high social security taxation and the resulting low investment in human capital,

the aggregate effective human capital is reduced, labor income stays stagnant and, on average,

individuals retire earlier. While the age profile of wages is increasing for economies with high

social security tax, this is not the case, by a specular reasoning, when social security taxes are

low. In these economies even low productivity individuals find it convenient to accumulate more

human capital and remain active in the labor market for longer periods. In this latter group of

economies the average wage by age class follows the dynamic of individual human capital: it first

increases and then it decreases in the second half of the working career. The age profile of wages

takes a more hump-shaped structure and the seniority premium falls.

This study has two main contributions, both a theoretical and an empirical one, relating

Social Security rules and the age profile of wages. First, while we are certainly not the first

to observe that Social Security in general and the level of social security taxation in particular

affects the accumulation of human capital and retirement decision, especially among the least

productive individuals, (Conde-Ruiz et al., 2005, Conde-Ruiz and Galasso, 2003, 2004), this is to

our knowledge the first paper to link it the shape of the age profile of earnings to SSSs and to

highlight how these profiles differ among European countries in terms of the seniority premium.
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Differently from the seminal contribution of Lazear (1979), we show how these differences do not

necessarily reflect discrepancies between the wage and individual productivity. Establishing this

link is not just an intellectual curiosity, but it is an important observation for policy. As SSSs

enter additional distress because of the aging population, policy reforms point in the direction

of increasing the level of social security taxation, possibly in alternative to an retirement age

increase. As we point out in this paper, policymakers should be particularly wary of taking this

view because raising social security taxation not only decreases human capital, but it also has

the effect of making individuals, especially but not only the low productivity ones, less eager to

remain in the labor force. We also provide an empirically valid measure of the severity of this

phenomenon: the seniority premium observed in the labor market.

The first part of the paper develops a general equilibrium model to help to systematically

tie together the age profile of earnings and Social Security. The second part provides cross-

country evidence supporting the view that there is a robust empirical relationship, within European

countries, between high Social Security taxes, low investment in human capital, labor markets that

reward more seniority, early retirement and low labor market participation at old age.

2 The Economy

Consider an economy inhabited by overlapping generations of individuals living for T periods, all

with size one. We use Jt to denote the set of individuals born at time t, i.e. generation t. Time

starts at t = 0 and then goes on forever. Individuals Jt leave the economy at the end of period

t+ T .

Each individual acquires human capital that depreciates over time in order to foster his produc-

tivity and income. We label the amount of human capital by individual j of generation t at time

i by hit(j), i ∈ {t, ..., t+ T}. Wherever ambiguous, we will adopt the notational convention that,

respectively, the subscript t identifies the generation and the superscript i identifies the period to
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which the variable refers. Human capital is valuable because it increases individual’s productivity,

and thus the effective wage while working. Every individual j ∈ Jt maximizes the sum of her

lifetime income, net of the cost of human capital accumulation:

Ut(j) =
t+T∑
i=t

y(hit(j))− Cj(hit(j)), (1)

where

Cj(ht(j)) =
t+T∑
i=t

cj(xit(j)),

hit(j) =

 xit(j) if i = t

hi−1t (j)(1− δ) + xit(j) if i > t
, (2)

dcj(xit(j))

dxit(j)
> 0,

d2cj(xit(j))

d2xit(j)
< 0.

y(.) is per period income, Cj(.) is the total cost of the sequence of human capital accumulated over

individual j’s life, i.e. ht(j) = [hit(j)]i∈{t,...,t+T}. The strictly convex function Cj(.) is a reduced

form expression that captures the individual specific cost of education, the opportunity cost of

learning on the job and, in general, all the resources required to build up and maintain the vector

of human capital ht(j) by individual j. It should be noted that, in our setup, the cost to maintain

the level of human capital hit(j) of individual j in period i depends only on the amount added by

the individual in that specific period, i.e. xit(j).

The crucial feature of this economy is that individuals differ in their ability to acquire skills

and human capital and this difference is persistent over the life cycle. Formally, this heterogeneity

is captured by the function cj(.) that we assume to be increasing in the label j, for any given level

of human capital hit. This means that if we compare individual j > j, then the marginal cost of

human capital is higher for j:

dcj(x)

dx
>
dcj(x)

dx
, ∀x. (3)
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The second crucial feature of our setup is that agents do not only invest in human capital that

is useful to work, but they also decide when they exit the labor force and retire, conditional on the

institutional constraints that may exist. Once an individual stops working, she retires to collect

from the SSS a (possibly time variant) benefit. Formally, rjt is the label we apply on the period

in which individual j of generation t exits the labor force and retires. Therefore an individual j

with the level of human capital hit(j) in period i obtains an income at time t̃ equal to:

yt̃(hit(j)) =

 wt̃(h
i
t(j)) = wt̃(1− τ) · f [hit] if j works, i.e. t̃ ∈

{
t, ..., rjt − 1

}
bt̃(j) if j is retired, i.e. t̃ ∈

{
rjt , ..., t+ T

}
where f [.] is an increasing, strictly concave and differentiable function that translates individual

human capital into actual efficiency units useful for production, wt̃ is the time dependent unitary

wage for each efficiency unit, τ is the social security tax and bt̃(j) is the Social Security benefit an

individual receives after she leaves the labor force. The concavity of f [.] is meant to capture the

realistic feature that, although productivity is increasing in the level of individual human capital,

it is so at a decreasing rate.

For the sake of simplicity we will abstract from social security debt and we will assume through-

out the analysis that the SSS accounts are always balanced.1 Therefore, we have:

wtτ ·
∑

rjk−1≥t

(∫ Jk

0

f
[
htk(j)

]
dj

)
=
∑
rjk<t

(∫ Jk

0

bt(j)dj

)
,∀t. (4)

Condition (4) implies that the Social Security benefit bt(j) is determined in equilibrium by the level

of taxation τ and the average length of individuals’ working career before retiring, i.e. (rjt −1− t).

In principles bt(j) can be time variant and individual j specific.

We will abstract from the political economy process leading to the specific level of the social

1This assumption is not necessary to deliver the results of our analysis. Even if social security debt were to be
issued, we just need the redistribution that is financed through debt not to be too large.
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security tax τ observed in reality. Taking τ as exogenous, we concentrate instead on how human

capital accumulation, and thus the age profile of earnings, is determined by the level of social

security taxation. In order to do so we have to define how the unitary wage for human capital is

determined. We assume that output is a function of aggregate human capital:

Yt = AtHt (5)

where Ht is the aggregate measure of efficiency units in the economy and is equal to

Ht =
∑

rjk−1≥t

(∫ Jk

0

f [.] dj

)
. (6)

At is a (possibly time variant and stochastic) index of the productivity of human capital. The

production function (5) and condition (6) jointly determine the reward for a unit of human capital

when the wage is set competitively. Therefore we have that, at any point, the wage tracks the

efficiency of the production function:

wt = At

2.1 The Definition of the Competitive Equilibrium

In every period t, the competitive equilibrium is defined by human capital vectors hk(j), ∀j ∈ Jk,

k ∈ {t− T, ..., t}, retirement ages rjt , ∀j ∈ Jt, wage wt and pension benefit bt(j) such that:

1. individuals optimize

hk(j)ε arg maxU j
k , k ∈ {t− T, ..., t} ,

2. the output market clears

wt ·Ht = wt ·
∑

rjk−1≥t

(∫ Jk

0

htk(j)dj

)
= Yt,
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3. the SSS keeps a balanced budget so that equation (4) is satisfied.

2.2 The Life Cycle of Human Capital, the Age Profile of Earnings and

Retirement

For the sake of exposition we are now going to make two simplifying assumption. In particular

we will assume that productivity is constant over time, i.e. At = A ∀t, and that the population

is stationary, Jt = 1 ∀t. These assumptions are not necessary for our results to go through but

they allow the determination of the equilibrium of the economy avoiding numerical simulations.

Specifically, under our simplifying assumptions, we can drop the subscript t under the wage w and

the j-specific human capital level in period i, hi(j).

Moreover, we want to capture, though in a stylized fashion, the fundamental features of the

SSSs present within European countries. First, SSSs typically display a highly progressive struc-

ture ensuring that the most productive individuals implicitly subsidize the least productive ones

through the Social Security benefit. Second, once individuals retire, the SSS is set to guarantee

that the Social Security benefit is (weakly) non-decreasing over time in real terms. Finally, SSSs

do not allow workers to retire whenever they choose but they impose some minimal retirement

age defined by the number of years an individual has been working, a minimum retirement age or

a combination of the two conditions. Keeping these features in mind, we formally define a SSS:

Definition A SSS is defined by a social security tax τ and a Social Security benefit function b(.)

satisfying the following features:

1. the Social Security benefit is equal for all individuals, i.e. bt(j) = bt, ∀j;

2. the Social Security benefit is constant in real terms across time, i.e. bt = b, ∀t;
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3. the period in which individual j of generation t may choose to retire must satisfy a minimum

age requirement, i.e.
(
rjt − t

)
≥ κ, κ ∈ {1, ..., T} and ∀t.

While conditions 2 and 3 in the definition of SSS introduced above are straightforward and

characterize most of SSSs, condition 1 deserves a quick comment. In general the Social Security

benefit an individual receives is positively correlated with personal income, summarized by the

sufficient statistics j in our setup. For the sake of simplicity, we abstract from this feature and

stress the fact that SSSs heavily subsidize individuals with lower earnings. Therefore, in our formal

argument we take the shortcut of assuming that every retired worker receives the same Social

Security benefit. Although this is not precisely correct, it is consistent with the redistribution

that SSSs put in place and it provides an approximation that will be useful later.

We are now ready to study the condition that the generic agent j of generation t ponders

when deciding whether to retire or remain in the labor force. In order to study this problem, it is

convenient to begin from the end of the lifetime and then work backward. In a given period i ≥ κ

an agent remains in the labor force until her labor income, net of the maintenance cost of human

capital, weakly exceeds the Social Security benefit:

w
(
hi(j)

)
· (1− τ)− cj(xi(j)) = A · f

[
hi−1(j)(1− δ) + xi(j)

]
· (1− τ)− cj(xi(j)) ≤ b(j) = b (7)

Simple derivation of condition (7)2 with respect to the increment in human capital xi(j) suffices

to show that in any period i there will be an individual ji that, even if she invested the optimal

amount in human capital accumulation, would weakly prefer to retire and receive the Social

Security benefit:

ji = min
j∈J

:

[
xi(j) :

T∑
z=i

(1− δ)z−i∂f [hz(j)]

∂xz(j)
= cj(xi(j))

]
∧
[
w
(
hi(j)

)
· (1− τ)− cj(xi(j)) ≤ b

]
(8)

2Notice that we have omitted the time subscript t since, under the stated assumptions, all generations face an
identical problem.

9



It is worthwhile to observe that any individual indexed by j > ji would also choose to retire in

period i because it is also more costly for him to accumulate human capital than for individual ji.

Therefore we can also define, for a generic individual j, the beginning of retirement by the first

period rj satisfying the minimum age requirement and condition (7):

rj = min i ∈ {1, ..., T}
rj≥κ, κ∈{1,...,T}

: w
(
hi(j)

)
· (1− τ)− cj(xi(j)) ≤ b(j) = b (9)

For a given social security tax τ and sequence of Social Security benefit b, maximization of

utility (1) with respect to the human capital xit(j) that individual j of generation t accumulates

in period i satisfies the following:

max
ht(j)=[hit(j)]i∈{t,...,t+T}

U(j)

⇔

A · (1− τ) ·
∑rjt−1

z=i (1− δ)(z−i) ∂f [h
z(j)]

∂xz(j)
=

∂[cj(xit(j))]
∂xit(j)

(10)

The condition (10) has an intuitive interpretation. First, it states that the benefit of investing

in the build-up of human capital depends on the future wages this investment secures,
∑rjt−1

z=i (1−

δ)(z−i) ∂f [h
z(j)]

∂xz(j)
, net of taxation (τ). Second, in every period, agents build up additional human

capital until its marginal cost,
∂[cj(xit(j))]
∂xit(j)

, equates its marginal benefit. By joining (10) and the

assumption that agents have heterogenous ability to accumulate human capital - condition (3) -

it is immediate to observe that the level of human capital investment falls with the individual’s

ability to accumulate it, i.e. cj(.). Formally:

xi(j′) < xi(j) if j′ > j (11)

Most interestingly from our point of view, we can now study how the level of human capital

changes over the life cycle of a generic individual. Given the level of the social security tax τ ,
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condition (10) shows that the largest investment in human capital takes place at the beginning of

life. The reason is straightforward: the marginal benefit -
∑rjt−1

z=i (1− δ)(z−i) ∂f [h
z(j)]

∂xz(j)
- is the highest

and the marginal cost -
∂[cj(xit(j))]
∂xit(j)

- is the same. As individuals age the marginal cost remains the

same, while the marginal benefit falls progressively as the same human capital investment now

commands lower future wages because of the reduced working horizon and the concavity of human

capital effectiveness - f [.]. Therefore, the investment per period in human capital decreases as

individuals approach retirement age, i.e. i → rj. But since, as setup in condition (2), human

capital depreciates over time at the constant rate δ, it is straightforward to conclude that the

stock of human capital, hi(j), must initially increase over the first part of the working career,

peak around its middle and fall as retirement becomes closer and closer. Eventually the effect of

depreciation dominates the effect of additional investment in human capital and so the stock of

human capital hit(j) falls as retirement approaches, i.e. i→ rjt . Therefore, while at the beginning

of the working career the additional investment in human capital is large and more than enough

to compensate for the fall in the stock of human capital due to depreciation, this ceases to be the

case as the stock of human capital increases and the marginal benefit of human capital investment

falls. Moreover, it is important to notice that the just described behavior of human capital over

the life cycle must take place, irrespective of the individual ability to accumulate human capital,

i.e. cj(.). It is due solely to the fact that, while the benefit of human capital is time varying, the

cost of human capital built up is not.3

Now we can join our observations about the optimal retirement decision with those regarding

the life cycle of human capital. By condition (7), we know that the age at which agent chooses to

retire depends on her stock of human capital and so, eventually, on her ability to acquire human

capital, i.e. on cj(.). The reason is simple: the higher the human capital, the higher the labor

income, the smaller the incentive to retire and the later people retire from the labor force. But

3In principles it would be easy to speculate that also the cost of building up human capital is time varying and
is, in particular, increasing as individuals age. If this feature were to be introduced here, it would strengthen our
arguments.
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this is not enough to explain why we observe starkly different behavior regarding retirement in

different economies. The crucial observation we make here gives a central role to the level of social

security taxation τ. In the empirical sections that follow we show that countries where the social

security tax is high are also the ones where retirement takes place earlier and where the labor

market, including the private sector, rewards relatively more seniority. We now try to rationalize

these features through the framework we have proposed here.

If the SSS picks a high level of the social security tax, condition (10) shows that the marginal

benefit of human capital accumulation falls. These has two effects: first, it decreases the overall

level of human capital for any individual and at any age, i.e. ∀j, i; second, it increases the

level of the Social Security benefit b relatively to the wage, as condition (4) dictates, and so

it builds an incentive for workers to retire earlier. But which individuals remain longer in the

workforce? Once again, these are the most productive so that we would also observe that, as

social security taxation increases, the marginal worker ji that is indifferent between working and

retiring - defined by condition (8) - falls, labor market participation also falls but the average wage

of active individuals increases. The increase is the average wage is not the result of a surge in

productivity of senior workers, but rather the effect of selection pushed forward by the incidence of

the social security tax. In economies where the social security tax τ is higher, the private benefit

of human capital accumulation falls, the Social Security benefit provided by SSS instead increases,

but then only the most productive individuals find convenient to remain workers and postpone

retirement. This selection is reflected in the average wage observed among senior workers and the

labor market thus displays a more pronounced seniority premium that is though the consequence

of the structure of the SSS, and not of a crucial function that senior workers provide in the

economy. As a consequence of high social security taxation and the resulting low investment in

human capital, the aggregate effective human capital H is reduced, labor income stays stagnant

and individuals face on average a strong incentive to retire earlier, whenever the SSS rules allows

so. The selection taking place among workers as a consequence of the high level of the social
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security tax that some SSSs display is responsible for the fact that the average wage by age class

among active workers increases with seniority. While the age profile of earnings is increasing for

economies with high social security tax, a specular reasoning help us to conclude that SSSs with

low social security tax do not present such a thorough selection among workers. Thus the average

wage by age class first increases and then decreases in the second half of the working career. The

age profile of earnings takes a more hump-shaped structure in these economies and the seniority

premium falls.

The following proposition summarizes our discussion:

Proposition 2.1. Under the SSS defined above, we have:

1. the stock of human capital hi(j) first increases and then decreases over the life cycle, ∀j;

2. the aggregate level of human capital H decreases as social security tax, τ, increases;

3. the retirement age rjdecreases as social security tax, τ, increases, ∀j;

4. the ratio between average working income at the time of retirement and at entry in the

labor market, i.e. the seniority premium,
∫ 1
0 w(h

rj (j))dj∫ 1
0 w(h

i=1(j))dj
, increases as social security tax, τ,

increases.

3 Empirical Evidence

3.1 Differences in the Age Profile of Earnings Across European Coun-

tries

Policy makers might not realize that Social Security rules influence labor market features, so

that the age profile of earnings accommodates to specific Social Security rules. Given that social

security rules hardly vary within a country we are going to analyze differences across countries,
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and we do so using the European Community Household Panel (ECHP), a representative panel

of the European workers.

Figure 1 shows the pattern of wage profiles in 14 European countries. Each line represents a

different cohort, defined as individuals born in the same decade. These lines represent the average

log wage across age, and are based on simple wage regressions shows in Table 6. In Italy, for

example, wages of older workers grow over time as much as those of younger workers. In the

United Kingdom this is not the case: wages for the 1940 cohort drop over time! In general,

countries seem to differ quite extensively by how concave the age profile of earnings is.

Southern countries like Spain and Greece, and, as we just showed, Italy, show no evidence

of bending of wages across age. These are typical countries where strong seniority systems seem

to be in place. The wage-age profile is clearly different in the United Kingdom, Germany, the

Netherlands, and Denmark, where not only wages at older ages decline across generations, even

within cohorts the slope tends to get flatter.

Roughly speaking, European countries can, on the basis of their seniority premium, be divided

into two groups. In the first group we find Austria, Belgium, Italy, and Spain where labor markets

are relatively more rigid, less favorable to entry, and workers are more protected when employed.

Such conditions lead to higher youth unemployment (ECHP 1994-2001), which creates downward

pressure on wages of younger workers. This pressure diminishes as workers age, and with age

we observe falling unemployment rates. Moreover, hourly wages in the private sector increase

with seniority (2002 Labor Force Survey, Eurostat and ECHP, 1994-2001) even when workers’

productivity is unlikely to do so.

Even though measuring productivity at the worker level is hard, no available evidence suggests

that average productivity increases with age (see Roger and Wasmer 2009), certainly not after a

certain age (see Skirbekk 2004 and Abowd and Kramartz, 1999), while the theoretical literature

argues that productivity is hump-shaped during a worker’s career ((Ben-Porath, 1967), (Kredler,

2008)). We are going to assume that, conditional on observable characteristics (including educa-
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tion, occupation, industry, and the like), there are no ex-ante systematic differences in the age

profile of productivity of individual workers across developed European countries, other than be-

cause of differences in human capital investments. But productivity might still differ ex-post if

more productive workers are less likely to retire that less productive ones.

If a country presents higher premia for seniority, there is a selection that would leaves only the

most productive individuals active in the labor market at late ages. As first noticed by Lazear

(1979) in a different context, if wages do not adjust efficiently to the shifting composition of the

labor force, this creates an incentive for employers to push for Social Security rules that mandate

early retirement.

In the second group of countries we find economies with more flexible labor markets like the

UK, Germany and Sweden, wages appear to track individual productivity more closely. In these

countries, salaries increase at the beginning of a workers’ career, up to age 45-50, to fall later on

as workers approach retirement. Unlike the previous case, in these economies unemployment rates

for younger and older workers are similar, even across skill groups. Thus, with these labor markets

firms have no particular incentive to prefer young workers to older ones. Workers tend to work

longer, because wages and individual productivity are more aligned and Social Security benefits

also tend to be less generous.

3.2 The Relationship between the Age Profile of Earnings and Retire-

ment Rules

This section is going to shed some light on the relationship between the seniority system and

several measures of Social Security generosity. Let us first define the specific feature of the labor

market on which we will focus. Based on the wage-age profiles seen before we can rank countries

based on the difference in the slope of wages between the 1980 cohort and the 1940 one. The

higher that difference the more flexible the labor market. Table 1 shows that different slopes,
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that we derived in regressions outlined in the appendix. Table 2 instead, shows the difference in

slopes. The negative of it is simply what we call the seniority premium. The closer to zero is the

difference, the more similar are the changes in the hourly wage because of every additional year

spent in the labor market between young and older workers, and thus the higher is the seniority

premium.

The first evidence we provide is about what happens early in life, and how these decisions

influence the age profile of earnings. The left panel of Figure 2 shows that in countries that have

higher Social Security taxes workers invest much less in human capital, and the relationship seems

strong and approximately linear. How this lower investment influences the earnings profiles is

shown in the second panel. Countries where workers accumulate higher levels of human capital

tend to have concave wage profiles, meaning that in these countries wages do not steadily increase

with age.4 In other words, where workers invest less in human capital these same workers seem to

withdraw earlier from the labor market.

The next step is to define the generosity of the Social Security System. We’ll proxy for the

generosity using several different measures. Table 3 shows the first set of these measures, the ones

based on the retirement age. The idea is simple, the lower the retirement age, the more generous

the system. The upper-left panel in Figure 3 shows the correlation between the early retirement

age as set by law and the seniority system. The correlation is negative but far from perfect.

Most probably a better measure for the overall generosity is the average retirement age, as it also

depends not only on the constraints set on ages but also on the overall generosity and on actuarial

adjustments to the benefits when retirement is postponed. The second panel does indeed show a

stronger correlation. As before, the higher the labor market flexibilities, the higher the retirement

age. Using the median shows similar results and what works even better is the lowest quartile of

retirement age, probably because it highlights that some countries (Italy more than others) allow

very early exits from the labor market and have very strong seniority systems.

4The regression line shown in these figures are all weighted by the population of countries.
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Another way to measure generosity is by looking at replacement rates. Table 4 shows the

different replacement rates. We computed them exploiting the panel as the benefits divided by

the last wage. Figure 4 shows the corresponding correlations with the seniority premium. The

larger the replacement rate the higher the seniority premia.

The negative correlation between retirement age and the seniority premium is a striking fact

that turns out to be empirically robust to a series of control (educational classes, gender, and

other demographics).

4 Conclusions and Future Developments

We highlighted the relationship in equilibrium between Social Security rules and the age profile of

earnings. We showed that this relationship holds for European countries and developed a simple

theoretical rationalization of this result. Social security rules and the implied social security tax

provide strong incentives for the level and the pattern of accumulation of human capital over the

life-cycle.

The main policy implication of this perspective is that Social Security reforms are closely linked

to labor market reforms. This is, in our opinion, the main reason why countries have had such a

hard time to reform their SSS: they often neglect the deep relationship between the labor market,

specifically investments in human capital and the age profile of earnings, and retirement rules.

Let us complement the intuition set forth here with some additional features that are certainly

relevant and that we intend to develop in the future. To fix ideas, think about economies with

European-type labor markets: contracts are long term because employment protection legislation

prevents employers from firing workers at will. The cross-country evidence we have produced

shows that in countries where, on average, retirement takes place later, the difference between

how much wages change in the first and the second half of workers’ career is larger. This is the

main prediction of the macroeconomic general equilibrium model we set up.
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In labor markets where the seniority premium is relatively large, both employers, and older

and low skilled workers end up preferring a “loose” SSS: they pay higher social security taxes to

support looser retirement requirements. This allocation is an equilibrium allocation that is only

apparently paradoxical. In fact, when the age profile of earnings displays a large seniority premium,

firms are happy to see older workers enter retirement. The reason is that, although the wage of

these workers is likely to be higher, their productivity is unlikely to be so. Therefore employers

would like instead to hire more productive younger workers who are likely to be paid below

their productivity. Moreover, low skilled workers are also eager to exploit the looser retirement

requirements and leave the labor force early, maybe taking advantage of the opportunities offered

by the informal economy. The coalition between old and low skilled workers and employers makes

a generous SSS politically sustainable, against the interest of the young generations that suffer

high unemployment and, most importantly, contrary to the general interest of the economy.

In labor markets displaying low seniority premium instead, wages and productivity tend to be

more aligned across different age groups, and for older workers in particular. Employers have low

incentives to lobby for early retirement provisions and they shift their support towards stricter

retirement requirements in exchange for lower social security contributions.

Notice the innovation of the mechanism we just described compared with Conde-Ruiz and

Galasso (2003, 2004). In their papers, it is the fact that the median voter becomes relatively older

to shift the equilibrium of the SSS. In our model it is the interaction between the age profile of

earnings and Social Security rules, even if the median voter age does not change, to determine

the equilibrium SSS of the economy. While both models coincide in predicting the support of low

skilled workers for loose requirements for early retirement, in addition to them we could argue that

employers too may favor “loose” SSSs when the age profile of earnings rewards relatively more

seniority.

Unsurprisingly, a richer version of our argument also predicts that rigid labor markets severely

reduce labor force participation for workers aged 55-65 or 50-69 (Gruber and Wise (1999, 2004)),
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an implication that finds strong empirical support. Interestingly enough, there are important

cross-country variations in the way these “loose” systems are designed, with disability/sickness

and unemployment benefits playing a more prominent role in some countries, and old-age benefits

playing a more prominent role in others.

The rationalization provided by our model is not just a theoretical curiosity but it suggests

how much society would gain by changing the retirement rules depends on the underlying age

profile of earnings, i.e. on the labor market structure. Moreover, the shape of the age profile of

earnings is a crucial determinant of how losses and gains due to the SSS are distributed across

skill groups and generations.

After providing a rational for the observed cross-country relationship between SSSs and age

profiles of earnings, we plan to extend our insights to study the puzzling high unemployment rate

among high skilled young workers in Italy, Greece and Spain, the three countries displaying the

largest seniority premium (see Figure 1). This is particularly interesting since economies without

a seniority effect do not display this feature. But our extended perspective could rationalize this

difference: if a generous SSS is associated with wage profiles that rewards relatively more seniority,

less skilled elderly workers take advantage of the more flexible SSS requirements and retire. The

more skilled elderly workers instead stay on the job longer: this asymmetry generates a relative

abundance of skilled elder workers in the labor market. This relative abundance in turn delays

the entry of young high skilled workers and is thus likely to be an important cause of the observed

high unemployment rates in this skill group.

This observation is not only important for its redistributive implications but also for its dis-

couraging effect on human capital accumulation in early periods of the life-cycle. This is one of

the causes – one could argue – for staggering productivity growth and the relatively lower number

of university graduates displayed in the set of countries with more generous retirement rules. In

conclusion, this framework may also be fruitfully employed to analyze how low entry wages and

low levels of education feed back into workers’ fertility decisions. Low entry wages are likely to
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lower fertility and thus exacerbate the financial burden of the SSS. An age profile of earnings

providing higher seniority premium, with the feature of low entry wages, also keeps young people

financially dependent on their parents, thus reinforcing the status quo in these economies even

further.
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Figure 1: Profile of the log Hourly Wage by Country and Cohort

Notes: Cohort classes group individuals born in the same decade (i.e. cohort 40 groups individuals born in the

decade 1931-1940)

23



Figure 2: Seniority Premium, Social Security Taxes, and Human Capital

Notes: Human Capital is measured using the ISCED classifications. The Social Security taxes are taken from

OCSE (2011) and SSA (2010).
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Figure 3: Seniority Premia Against Various Measures of Early Retirement Provisions

Notes: The UK and the Netherlands have no early retirement (here we are not accounting for disability

retirement), old age requirements are reported in the place of early retirement requirements.
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Figure 4: Seniority Premium against Median RR - Panel Approach

Notes: Based on ECHP data.
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Table 1: Slopes of log hourly wage profile (euro reported in 2005 prices), by country and cohort -
Men

1940 1950 1960 1970 1980 ISP Basic
Denmark 0.003 0.020 0.025 0.040 0.086 0.083
The Netherlands 0.003 0.023 0.026 0.047 0.079 0.076
Belgium 0.012 0.026 0.021 0.031 0.049 0.037
France 0.020 0.018 0.024 0.033 0.072 0.053
Ireland 0.035 0.039 0.043 0.063 0.100 0.065
Italy 0.033 0.025 0.031 0.045 0.052 0.020
Greece 0.058 0.044 0.066 0.075 0.070 0.012
Spain 0.027 0.026 0.046 0.053 0.073 0.046
Portugal -0.002 0.022 0.034 0.042 0.072 0.074
Austria -0.004 0.022 0.020 0.023 0.039 0.043
Finland -0.006 0.024 0.019 0.034 0.052 0.059
Germany 0.000 0.001 0.013 0.032 0.089 0.089
Luxembourg 0.056 0.036 0.024 0.047 0.089 0.033
UK -0.004 0.017 0.021 0.040 0.071 0.075

Notes: Data ECHP for the period 1994-2001. For Germany, Luxembourg and the UK We use the ECHP

surveys, the SOEP, PSELL and BHPS. The surveys of Austria and Luxembourg start from 1995, the one of

Finland starts from 1996. Sweden is omitted as there are no data on monthly net wages. Slopes are derived from

an OLS regression of the log hourly wages on the age and a constant. The Basic Inverse Seniority Premium (ISP

Basic) is the difference between the slope of the log hourly wage profile for the cohort 1980 and the one for the

cohort 1940.
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Table 2: Inverse Seniority Premium - Men

Country Basic Specification Enriched Specification
Denmark 0.083 0.079
The Netherlands 0.076 0.079
Belgium 0.037 0.041
France 0.053 0.066
Ireland 0.065 0.070
Italy 0.020 0.022
Greece 0.012 0.033
Spain 0.046 0.042
Portugal 0.074 0.065
Austria 0.043 0.044
Finland 0.059 0.047
Germany SOEP 0.089 0.083
Luxembourg PSEL 0.033 0.054
United-Kingdom BHPS 0.075 0.074

Notes: In the Basic Specification the Inverse Seniority Premium is obtained as the difference between the

coefficient of the variable “age” in the OLS regression of the log hourly wage on the age (and a constant) for the

cohort 1980 and the one in the regression for the cohort 1940 (see Table 1). In the Enhanced Specification the

Inverse Seniority Premium is the coefficient of the interaction term of the variable “age” and the dummy for

“cohort 1980” in the OLS regression of the log hourly wage on the age and some other regressors, where the

“cohort 1940” is the baseline (see Table 1bis). Regression controls for age, good health, disability, education,

being someone that retires in the observed period (retiring), cohort and interaction between “age” and “retiring”,

interactions between “age” and “cohort”. There is no info on disability in first wave (disab==0 for all) and no

health information for Luxembourg.
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Table 3: Retirement age by country

By lawa From sample datab

Old Early Mean Median 25 Percentile
COUNTRY age Retirement Ret. Age Ret. Age Ret. Age

Denmark 65 60 60 62 60

The Netherlands 65 · · · 64 65 62

Belgium 65 60 60 61 57

France 60 56 58 60 57

Ireland 66 55 61 63 59

Italy 65 57 58 59 55

Greece 65 60 60 62 58

Spain 65 61 62 64 61

Portugal 65 55 60 63 56

Austria 65 61 58 59 56

Finland 65 60 58 60 57

Germany SOEP 65 59 60 61 58

Luxembourg PSEL 65 57 57 59 57

United-Kingdom BHPS 65 · · · 60 63 58
a) Source: Social Security Programs Through the World, http://www.ssa.gov/policy/docs/progdesc/ssptw/
b) ECHP 1994-2001
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Table 4: Replacement Rates (RR) - Men. My elaborations on ECHP.

Panel approacha Cross-sectional Approachb

Denmark 68% 50%

The Netherland 96% 78%

Belgium 76% 63%

France 66% 65%

Ireland 46% 48%

Italy 84% 73%

Greece 96% 69%

Spain 85% 65%

Portugal 73% 87%

Austria 66% 65%

Finland 79% 26%

Germany SOEP 82% 64%

Luxembourg 81% 64%

United-Kingdom 44% 44%

a) Median RR calculated as first pension on last wage (panel approach).

b) RR calculated as mean pension for individuals aged 55-65/mean labor income for

individuals aged 50-60 (cross-sectional approach).

Table 5: Mean educational level (average Isced) - Men

Mean Isced

All 55+

Denmark 3.98 3.64

Netherlands 2.56 2.38

Belgium 3.78 3.08

France 3.07 2.29

Ireland 2.89 2.20

Italy 2.55 1.80

Greece 2.82 1.86

Spain 2.60 1.69

Portugal 1.62 1.24

Austria 3.59 3.16

Finland 3.69 2.87

Germany SOEP 3.94 3.90

Luxembourg PSEL 3.12 2.71

United-Kingdom BHPS 3.82 2.98
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