Il UCLouvain

0

UNIVERSITE
DE NAMUR

Economics School of Louvain - ESL

Economics School of Namur - ESN

Effects of Early Retirement Programs
on Youth Unemployment

A Ranked Matching Model with Age Heterogeneity

Author : Guillermo Dominguez

Thesis Director : Mathias Hungerbuhler
Thesis Reader : Vincent Vandenberghe
Academic Year 2023-2024

Master in Economics — 120 credits — Focus : Research focus
(ECON2MA)

Université catholique de Louvain - Economics School of Louvain - Place Montesquieu 3, 1348 Louvain-La-Neuve
Université de Namur — Economics School of Namur — Rempart de la Vierge 8, 5000 Namur






Acknowledgments

I would like to express my profound gratitude to my supervisor from UNamur, professor
Mathias Hungerbiihler, for his invaluable guidance and relentless support, for his dedi-
cation and insightful feedback that made this work possible but most importantly for the
knowledge and skills I have gained under his supervision that will serve me well in future
endeavors. Additionally, I would like to acknowledge professor Vincent Vandenberghe
to whom I am very grateful for the time spent reading my work.

Special thanks go to my loving family. To my father, Guillermo, for his unconditional
support and wise words of advice that helped overcome every challenge. To my mother,
Magali, for her endless love and unwavering belief in me to reach this milestone. And
to my sisters, Andrea and Mariana, for being my inspiration and for being by my side at
every step of the way. Without the love all of you have given me, this work would not
have been possible.

Last but not least, I want to extend my heartfelt thanks to my friends, both those
who have been with me from the very beginning and those I have met along the way.
You have been crucial part of this journey, and the motivation and joy that you provided

significantly contributed to the realization of this achievement.



Effects of Early Retirement Programs on Youth
Unemployment: A Ranked Matching Model with

Age Heterogeneity

Guillermo Dominguez

August 2024

Abstract

This paper introduces age-heterogeneity and ranking in a static matching model
as in Hungerbiihler et al. (2012) and Landais et al. (2018). It does so by differentiat-
ing into three different age groups: young, middle and old. And ranking according
to their productivity assuming middle-aged workers as the most productive group
and older workers as the least productive. The proposed framework implies that
firms prefer the most productive group and the matching rates depend on it and in
the proportion of each group in the population. The work developed here aims to
answer, from a theoretical perspective, the effects of early retirement programs on
the young unemployment. We show the existence of a positive relation between
the number of older workers in the labor force and the probability of finding a job
for younger workers. Additionally, we find a negative relationship between young

workers’ job find rate and the reservation wage of older workers.
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1 Introduction

1.1 Background and context

According to Mirkin (1987), early retirement programs were put in place not to achieve
a labor market equilibrium, but to fulfill broader social goals. Such programs date from
the 1970s and early 1980s and were introduced to address problems such as labor market
rigidities (leading to high unemployment rates), the introduction of new technologies
and job search difficulties. Specifically, early retirement for the employed workers was
pursued to provide greater employment opportunities for the young.

Nowadays, population trends by OECD (2023b), indicate that in the last decades old
age population has doubled from 9% in the 1960s to 21% in 2021 and is projected to
increase to 27% by 2050. Such aging, according to Aiyar and Ebeke (2016), impacts
economic measures in two different ways: an increase in the dependency ratio and an
aging workforce, both having significant effects on the total output. Combined with early
retirement schemes, GDP per capita would be expected to fall with a higher dependency
ratio.

In recent years, governments have turned into rising the retirement age and reserving
early retirement for hazardous jobs, as mentioned in OECD (2023a). This aims to stabi-
lize public finances of the governments where the fiscal pressure comes from the viability
of pensions and healthcare expenses. Such policies may also indirectly alleviate youth

unemployment.

1.2 Motivation, Research Question and Methodology

The motivation behind this paper comes from the need to look into the labor market dy-
namics in an aging society. In all the OECD countries, youth unemployment exceeds the
rate of the overall population. The average youth unemployment rate in OECD countries
is 8.9% compared to 4.8% for the total population. The challenges for policymakers,

labor organizations and firms need to be focused on managing an age-diverse workforce,
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as discussed in the work by Guest and Shacklock (2005).

Empirical literature shows the effects of early retirement programs and how they have
not been an optimal approach for the labor market, older workers and the government,
as illustrated in the works of Jousten (2001), Jousten et al. (2010), and Boheim and Nice
(2019). Furthermore, there are few theoretical works that address the issue of retirement
policies. Here, we can observe the work of Lefebvre (2012), and in a broader aspect, the
work Menzio et al. (2016), which addresses the problem of age-heterogeneity. However,
with the work developed here, we hope to gain insights into the labor market when faced
with age-heterogeneity and implicit preferences of the firms on the the age of the workers.
We aim to provide a deeper understanding of the sources of labor market imperfections
that arise from the assumptions of worker substitutability and the generosity of the social
security.

We will explore how do early retirement programs affect the probability of finding
a job for younger workers. To do such, we will consider a static matching model as in
Hungerbiihler et al. (2012) and Landais et al. (2018), while adding age heterogeneity
and ranking between age groups to consider an intrinsic preference of firms over the
age of workers and the productivity that they may bring with it. This approach should
provide theoretical insights of how increasing the older working population is beneficial

for younger workers.

1.3 Structure

The remainder of this paper proceeds as follows, section 2 provides a comprehensive
literature review on early retirement programs and its effects on the labor market. Section
3 gives the detailed development of the extended matching model with age-heterogeneity
and ranking, and provides the key results of it. In section 4, we provide the simulations
of the model to back the key results. Finally, section 5 discusses further research and
extensions on the model provided, while section 6 gives concluding remarks and the

contributions to the literature and policy implications.



2 Related Literature

2.1 Early Retirement Program

As mentioned by Jousten (2001), for a long time, decision makers, when facing an aging
population, opted to decrease retirement age or incentivize early retirement to loosen the
labor market. The intuition behind these decisions was to diminish competition for jobs,
by removing the older, more expensive workers from the market. However, this approach
negatively affected the development of new skills for the older workers and governments
had to face increasing costs in their social security budgets. Since then, governments
have started to change such trends, and by 2020 the average retirement age in the OECD
countries was of 64.2 years for men, according to OECD (2023a). The projection for
those workers who entered the labor market in 2020, is an average retirement age closer
to the 67 years of age.

Early retirement programs emerged in the 1970s as a solution to youth unemploy-
ment, gaining traction across many countries, Lefebvre (2012). This policy approach
seemed intuitive, aiming to reduce the workforce and thus increase the job openings and
participation rates for younger workers. However, as Kapteyn et al. (2004) point out,
this strategy would led to worksharing and the lump of labor fallacy. The lump of labor
fallacy assumes a fixed amount of work available and then by reducing the number of
workers, there will be an increased availability of vacancies for younger workers.

According to empirical research by Jousten et al. (2010), observe the case of Belgium,
an economy characterized by its relatively high unemployment rate of the young and low
participation rate of older workers. The authors show that incentivizing older workers to
leave the labor force did not clearly increase youth employment.

Moreover, the idea of easing the exit of the labor force for the elderly relies on the
assumption that young and old workers are perfect substitute. However, Boheim and
Nice (2019) mention that even workers with similar skills but differing by five years are

imperfect substitutes. Additionally, the authors emphasize that early retirement amounts



to higher labor costs and negatively affects labor demand for both young and old workers.

2.2 Substitutability

Many authors, such as Jousten (2001), Guest and Shacklock (2005) and Roger and Was-
mer (2011) have found that age heterogeneity in the labor market has become a complex
study in the field of labor economics. Policymakers, labor organizations and private firms
struggle on finding the right proportions of old and young workers. For Jousten (2001),
the analysis is mainly from the government’s point of view and the budgetary challenges.
However, leaving such implications aside, he highlights that governments failed to reduce
unemployment and increase opportunities for young workers.

Guest and Shacklock (2005) look into the “optimal mix” of old and young workers
from a management perspective. Focusing on the variability of productivity within age
groups and wage differentials, they conclude that workers are not substitutes but comple-
ments. When it comes to the hiring decision, firms prefer younger workers due to their
high productivity at lower hiring costs while maintaining and appreciating older workers’
experience and low turnover. An aging workforce, in terms of aggregate productivity is
most likely to bring benefits to firms. This can be supported by Ruzik-Sierdzinska et al.
(2013), where it is mentioned that the ability to perform work tasks consistently rises
through the first 10 years of working life, maxing out at 30-35 years old, remains steady
until 50 years old when the declining in productivity starts.

Interestingly, van Ours and Stoeldraijer (2011) finds that many studies throughout
the years have found contradicting conclusions on the relation of age and productivity.
The differences arise due to factors related to the required skill levels of the different jobs.
Some jobs may require a high level of expertise, where older worker developing the same
functions through the years have a complete advantage over their younger counterparts.
However, in jobs where constant adaptation and learning is required, the younger workers
may show a higher productivity.

When revisiting the marginal productivity among age group and skill profiles, Roger



and Wasmer (2011) found that workers at any skill level are imperfect substitutes for
one another. Additionally, they found that wages do not reflect actual productivity and
that relative productivity-to-wage ratio is an important factor in employers’ decisions.
When looking into wages differentials, we should also consider Hellerstein et al. (1999),
where the authors find that other exogenous factors affect wages and not only productivity

measurements.

2.3 Unemployment for different age groups

Age significantly affects the unemployment rate for different age groups. While the
middle-aged workers (also known as prime-aged) are the least affected by unemploy-
ment, younger and older workers face more barriers to employment. The study by Axel-
rad et al. (2018) looks into the conditions that different age groups face during unemploy-
ment and draws two important conclusions. First, youth unemployment is highly affected
by the state of the labor market and the business cycle, and less by personal attributes.
Secondly, the main difficulties faced by unemployed older worker when looking for a job
emerge from their age rather than the state of the economy.

It is also important to consider the preferences of hiring firms. For this, Farber et al.
(2019) conducted a study to observe callbacks from firms to unemployed workers. The
study finds that, when considering the age of applicants, prime-aged workers have a
higher probability of receiving a callback compared to younger and older workers. In
their results, they can not conclude if there is a preference between young and old work-

ers, but they do conclude a higher interest in hiring prime-aged workers among the three

types.

3 The model

Let us introduce here a different extension to the matching models that have been devel-

oped previously with agents heterogeneity. For instance, Lefebvre (2012) and Barnichon



and Figura (2015) explored the idea of worker heterogeneity in the labor market. The
former focused specifically on age heterogeneity, adding retirement risks for older work-
ers alongside the usual job destruction rate. The latter, created a generalized matching
function that explicitly introduces labor market heterogeneities and nesting the standard
matching function when constant heterogeneity in the labor market. However, our model
introduces heterogeneity in the matching model with ranking in the matching function.
Incorporating such mechanism will allow for a representation of the intrinsic preferences
in the labor market over the type of workers. This extension acknowledges that even
without discrimination, the firms prioritize certain attributes or qualification, in our case,

the prioritization over age-productivity relation.

3.1 Environment

Consider an economy with a continuum of firms and three types of risk-neutral workers
categorized by age: young, middle and old (indexed by y, m, o, respectively). The share
of individuals in each group is given by o, 0,,,, 0, we take them as given. The produc-
tivity level of each type is exogenous and follows v, > vy, > vy,. We develop a static
matching model similar to those in Hungerbiihler et al. (2012) and Landais et al. (2018),
incorporating ranking within matching functions to account for age-heterogeneity in the
labor market. The matching function will be used with a Cobb-Douglas specification as
in Blanchard and Diamond (1989). Firms produce a unique final good and employ only
one worker.

Ranking, by definition, involves determining the relative position of agents. In our
case, we assume that firms rank workers based on their age, prioritizing middle-aged
workers over younger ones, and younger workers over older ones. Essentially, we want
to capture the scenario where, when presented with applications from two or three from
workers varying in age, firms will hire the highest-ranked worker. For example, if a
firm receives an application from a middle-aged and a younger worker, it will choose the

middle aged worker. Similar situation would happen when presented with a younger and



an older worker, but in this case, it will choose the younger worker.

Worker and firms meet according to the Cobb-Douglas matching function, which is
increasing, concave and homogeneous of degree 1. The total number of matches in the
economy is given by:

H=M(U,V)=AV*U*

where U = U,,, + U, + U, representing the total number of unemployed in the economy,
V' > 0 are the vacancies, the technology A > 0 and o € (0, 1). For a match to occur,
there should be at least one worker and one vacancy, else: M (0,U) = M (V,0) = 0.

As mentioned before and with the assumption of productivity levels per age group, we
propose that the preferred type is the middle-aged worker, then the young and finally the
old. In order to integrate heterogeneity and ranking we obtain the following type-specific

matching functions:

Middle = M (V, U,,) 3.1)
Young = M(V,Um + U,) — M(V, Uy,) 3.2)
Old = M(V, Uy, + U, + U,) — M(V,Um + U,) — M(V,U,,) (3.3)

Such functions, allow us to give the preference to the middle-aged workers, which
then will from the younger workers’ function, and in such way, the young and the middle
functions will be subtracted from the matching function of the old.

Now define labor market tightness as the ratio of vacancies to unemployed. Each
group will face the same number of vacancies but the number of unemployed will be
increasing according to the ranking, thus increasing the tightness to the next type, giving

us the following expressions:



Introducing ranking into the matching model allows us to characterize firms’ pref-
erences without introducing discrimination. This can be observed in the group specific
matching functions and market tightness. These functions allow to observe the inde-
pendence of the middle-aged group as the most preferred group, while the young is in-
terdependent with the middle-aged, and the old group is interdependent with both the
middle-aged and the young groups. Additionally, labor market tightness increases with

the decrease in the ranks as well.

3.2 Matching rates

The firms fill a vacant job with a worker of each type at the rate m(6;) which reflect the
ability of the firm to match with middle-aged (m), young (y) and old (o) workers. The

matching rates are defined as follows:

M(V.U,,
m(6y,) = % (3.4)
MV.U, +U
m(o,) = M. - %) o) (3.5)
m(0,) = MV Un + U+ o) gy o) (3.6)

%

The matching rate for middle-aged workers depends only on the number vacancies
and the number unemployed middle-aged workers. Then, for the next two groups we
have to consider the group itself plus the population of the preceding, and subtract the
matching rate of the preceding as well. It makes then, that for the younger workers,
we have to consider that they have to compete among the middle and themselves, and
then subtract the matching rate of the middle. For the older workers it follows the same
procedure.

with m’(0;) < 0 and following the Inada conditions below to support the existence of
an equilibrium.

limm(f) = 4+oc0 and  lim m(f) =0

6—0 0—~o00



Inversely, define p(6;) = % « m(6;) as the probability for worker of type i to match

with a firm. We obtain the following expression for each type:

v

P(O) = U—m(em) (3.7)
1%

p(0,) = 7m(9y) (3.8)
Yy
v

p(6,) = Fm(eo) (3.9)

To ensure the properties of the model, p(6;) follows similar Inada conditions (shown
below). While vacant jobs are filled at a diminishing rate, workers match an increasing
rate as 6 increases.

limp(f) =0 and lim p(f) = +oo

6—0 6——+o00

3.3 Wage setting

Our analysis will consider that only the older workers can opt for a reservation wage
considering it as retirement. In the literature, it is common practice to use the Nash
Bargaining solution, proposed by Binmore et al. (1986), for wage determination. This
methodology implies that workers have a bargaining power v which will be used to divide
the surplus of their production with the firm. In the end, the worker payoff is a real wage
w;, that in fact is a fraction of their production y;. In the case of the older workers, we
shall also consider that their wage will need to account for some of their reservation wage
z, since they will opt for retirement when z > w,.
The solution for the wage setting problem is determined by:

For the young and middle workers:

[wi]” * [y; —w, ] Viey,m

10



Getting the First Order Condition of this expression with respect to w;:

wz’f =y xy; (3.10)

The expression for the surplus division that firms face with older workers:

[wo - 2]7 * [yo - wo]l_7

And when getting the First Order Conditions with respect to w,,, we get that the wage for
the old is:

why =%y, + (1 —7)*z (3.11)

For the wage setting we can determine that the of the old depends on their productivity
and on their reservation wage. The following propositions will help to observe the wage
setting for the older workers.

Proposition 1: The positive relationship between the wage and the reservation wage,
implies that the wage of the older workers, w,, can be the highest, the middle, or the
lowest wage among the different age groups. What will determine such positioning is the
reservation wage. Meanwhile, the relationship of w,, > w, will remain constant as long
as the productivity relations y,, > v, remains unchanged.

Proof: Start by taking the partial derivative of w, with respect to z.

ow,

0z

=1—7>0

Now, assume that z = 0, in such case we obtain the following relationship w,, > w, >

W,

11



When z > 0 we analyze three possible cases:

Wy > Wy > Wy <= 2 <Yy — Yo
wm>wo>wy <~ yy—yo<2<ym—yo

Wo > Wy > Wy > 2> Ym — Yo

Thus, we observe that the wage of the older is related to the value of their reservation

wage. [

3.4 Firms

Each firm has a single vacancy, once this vacancy it is filled, the firm produces a given
amount of output y;, since it will depend on the type of worker it hires. The firm’s profit
is y; — w; — h, where h is the fixed cost of opening a vacancy. If the firm does not fill the
vacancy the profit will be equal to h.

There exist a free entry condition such that firms will open vacancies until the ex-
pected return becomes zero. Let b; = y; — w; be the expected benefit of a firm depending

on the type of worker it hires. Then the free entry condition is given by:
M(Om) b, + m(0y)by + m(6,)b, = h (3.12)

Given the free entry condition equation 3.12 and the equations 3.4, 3.5, 3.6 we get
the following expression for the supply of vacancies from the firms. Note that, since
firms can not discriminate beforehand their preferred age group, there is a single supply

of vacancies.

1 _
V= ( h ,y) [Mm(ym - yy) + My(yy - yO) + Moyo + Z<My - MO)] (313)

The supply of vacancies is then determined by the firms’ bargaining power, the cost

of opening vacancies, the matching functions of each group, their productivity and the
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reservation wage of the old.

3.5 Equilibrium

The equilibrium of the model is given by the triple (w}, 67, V*). For w} and V*, the equi-

librium is straightforward from the equations 3.10 and 3.11, for the wage and equation

3.13 for the vacancies. However, to find 0, we need to compute the following expres-

sions:
V*
6r = 3.14
" 8= ) Un) 9
V*
= 3.15
Y O 7 0,0 — (00,) (U + ) G-
o — v (3.16)

 (Un+U,+U,)° — (p(6,)( Uy, + U, +U,))
where the superscript O indicates initial value. The equilibrium market tightness is given
by the division of the equilibrium number of vacancies over the subtraction of the initial

unemployment values minus the value of the total number of workers that find a job.

3.6 Analytical Results

Proposition 2: an increase in the number of older workers in the labor market (an in-
crease in the early retirement age) increases the probability of younger workers to find a
job.

Proof: To examine the relationship between the probability of finding a job for the
young workers (p(6,)) with respect to the total number of old unemployed (U,) we par-

tially differentiate p(6,) with respect to U,,:

§p(9y)_6p(«9y) oV
sU, oV U, (3.17)
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Take equations 3.8 and 3.13 under their Cobb-Douglas specification.

_ Avl—cx
Uy

p(‘gy) [(Um + Uy>a - Ugm]

1/c

o (Um = y) + Uy + Un)*(Yy — o) + (Unm + Uy + Up)*Yo + 2((Uy + Up)* — (Unm + Uy, + Uu)“)})
Calculate the partial derivative of p(¢,) with respect to V:

527(91/) o (1 B CY)V_QA a I
A i [(Un + Uy) Usl (3.18)

Next, compute the partial derivative of V' with respect to U,:

V.V (1-yA ot
oU, aW h [a(UnUy + Uo)* ™ (yo — 2)] (3.19)

where W is defined as:

(1-7mA

W =
h

[Un(Ym = ) + Uy + Un)*(yy = Yo) + 2 (Uy + Un)™ = (U + Uy + U,)%)]

Substituting equations 3.18 and 3.19 in the equation 3.17, we get:

Sp(0 1—a)V A 1—y)VA
o) L=V w4 )~ U] SR (a4 0, + 0 (o = ) > 0
>0

Thus, it is demonstrated that an increase in the number of older workers in the labor
market increases the probability of younger workers finding employment. ]
The main intuition behind Proposition 2 is that, by decreasing the unemployed older
workers, in this case by early retirement, would not improve the conditions for unem-
ployed younger workers. To further understand the dynamics of this proposition let us
refer to equations 3.18 and 3.19. Equation 3.18 shows that the probability of younger

workers finding is positively related to the number of vacancies. Equation 3.19 shows
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that there is a positive relation between the unemployed older workers and the supply
of vacancies. By combining these two equations, we can observe a positive relationship
between the probability of younger workers finding a job and the unemployed workers.
The mechanism behind this is as follows: a decrease in the number of unemployed older
workers (U,) leads to a decrease in the supply of vacancies (V'), which in turn, decreases
the probability (p(6,)) of younger workers finding a job.

Proposition 3: The probability of younger workers finding a job is negatively related
to the reservation wage of the old.

Proof: To examine the relationship of the probability of finding a job for the young
workers (p(6,)) with respect to the reservation wage of the old (z), we need to get the

following partial derivative:

5p(‘9y)_5p(9y) oV
52 oV bz (3.20)

Taking again equations 3.8 and 3.13 under their Cobb-Douglas specification, the first
term of equation 3.20 is identical to the equation 3.18.

Next, compute the partial derivative of V' with respect to z:

V. V(I-v)A N N
5. = T awh (Un+U,)* = (Un+U, +U,)") (3.21)

where W is defined as:

(1-7A

W = ;

U5 (Ym = yy) + (Uy + Un)*(4y = %0) + 2 (Uy + Up)* = (U + Uy + U,))]

Substituting equations 3.18 and 3.21 into equation 3.20:

op(dy) V(1 —7)A

B ((Un +U,y)* - (Um“‘Uy—FUO)a)W

(Un+Uy)*=Us] <0

0z aWh N —~— z U,
> <0 ~ ~
>0 A

(3.22)
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It is demonstrated that the probability of finding a job for the younger workers is
negatively related to the reservation wage of the old. [

The intuition from Proposition 3 is that, by increasing the social security, such as
pension payments, lead firms to supply fewer vacancies since the cost of providing them
increases, affecting the probability of younger workers finding a job. To understand the
dynamics of this proposition we need to analyze equations 3.18 and 3.21 separately. As
before, equation 3.18 shows a positive relationship between the probability of younger
workers finding a job and the supply of vacancies. Equation 3.21 indicates a negative
relation between the supply of vacancies and the reservation wage. By combining both
equations, as shown in equation 3.22, we observe a negative relationship between the
reservation the probability of younger workers finding and the reservation wage. The
underlying mechanism is as follows: an increase in the reservation wage (z) leads to a
decrease in the supply of vacancies (1), which in turn, reduces the probability (p(6,)) of

younger workers finding a job.

4 Simulation

We conducted simulations to show the effects of increasing the retirement age and rais-
ing the reservation wage (pension payments). As in the model, we divide working age
population into three groups; young workers, according the International Labor Organi-
zation, being between 15 to 24 years old, middle workers between 25 to 54 years old,
and old workers being 55 to 69 years old. The age ranges for middle-aged and older
workers were determined based on the earliest age at which workers can apply for early

retirement programs in any OECD country, as referenced in OECD (2023a).

4.1 Parameters values

The calibration of the model will try to replicate the features of the labor market in a static

version. We are going to set parameters to the common values used in the existing litera-
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ture. Recall from the previous section that the matching function follows a Cobb-Douglas
specification as in Blanchard and Diamond (1989). Following Mortensen and Pissarides
(1994), we will set equal weights on unemployment and vacancies in our function, getting
a = 0.5, and for the bargaining power we will use v = 0.5. To determine the thresholds
for young, middle-aged and older workers, we use the data from OECD (2023c), and
consider the whole population of OECD countries. This yields the following values for
each group: o, = 18% for young workers, o,, = 57% for middle-aged workers, and
o, = 25% for older workers. We set the productivity of the middle-aged worker equal
to 1 (y,, = 1) and use this as our baseline productivity for comparing younger and older
workers. We assume that younger workers have higher productivity than older workers,
with y, = 0.9 > y, = 0.8. Ensuring that the firms are acting rationally by preferring
younger workers. The values for the reservation wage z = 0.5, the vacancy’s fixed cost
h = 0.025, and technology coefficient A = 0.2 were selected to align with the specific
objectives of the research and to facilitate the exploration of the desired outcomes of the

model.

4.2 Simulation results

The following table presents the result of the job finding rate p(¢) and matching rate m(6)
for the baseline scenario with the parameter values mentioned above. Table 1 summarizes
the results of this case. It is observed that the middle-aged workers have a higher chance
of matching, and firms have a higher probability of matching with them, indicating that
they are the preferred group. When comparing the matching rates of older and younger
workers, there’s a higher rate for the older workers. Conversely, the probability of finding

a job is higher for the younger workers.

Middle (57%) Young (18%) Old (25%)

Ym > Yy > Yo, 2 = 0.5
p(0) 94.86% 44.17% 38.37%
m(6*) 4.21% 0.62% 0.74%

Table 1: Simulation of key rates of study

17



Moreover, to extend on our analytical result in Section 3.6, Proposition 2, we ran
simulations increasing o, by 5% from 25% to 30%, while keeping o, at the level of 18%,

and decreasing o,,, from 57% to 52%.

Middle (52%) Young (18%) Old (30%)

Ym > Yy > Yos 2 = 0.5
p(0) 96.98% 44.88% 38.07%
m(6%) 4.12% 0.66% 0.93%

Table 2: Simulation of key rates of study changing proportion of old workers

Table 2 summarizes the key results of increasing the proportion of older workers
by 5%. This table again shows that middle-aged workers are the preferred group, and
in comparison with the previous results, the probability of younger workers finding a
job increases. These results are in line with Proposition 2, showing that increasing the
retirement age would be beneficial for the younger workers.

Finally, we now extend our simulations to provide insights on the analytical result
from Proposition 3 shown in Section 3.6. We maintain the initial proportions of each age

group but now we increase the reservation wage z from 0.5 to 0.6.

Middle (57%) Young (18%) OId (25%)

Ym > Yy > Yo, 2 = 0.6
p(0) 93.45% 43.51% 37.80%
m(6*) 4.28% 0.63% 0.75%

Table 3: Simulation of key rates of study

Table 3 presents the results of increasing the reservations wage for older workers.
As observed, an increase in z decreases the probability of younger workers finding a
job. As noted in Proposition 3, the increase in the reservation wage raises the cost of
supplying vacancies for firms. The reduction in the supply of vacancies then also affects
the probabilities of middle-aged and older workers finding a job.

The results presented here highlight the relevance of understanding how the job find-
ing rate interacts with the proportions of different age groups and the reservation wage.
These findings suggest that younger workers benefit from a lower reservation wage (pen-

sion payments) and from an increased retirement age. The findings presented here should
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be considered carefully due to the limitations of a static model, but they are valuable for

further research on the subject.

5 Further Research

Potential extensions arise after the development of the model here presented. First, a dy-
namic model supports the idea of adding aging rates and different job destruction rates per
type. A dynamic age-heterogeneity version (a la Menzio et al. (2016)) with a life-cycle
specification and low and high skill labor division between age groups would provide
relevant insights for labor market and retirement policies. Moreover, we would need to
relax the assumptions and consider different productivity and different preferences for
the firms. For the latter, it would be needed to allow for the existence of more than one

type of firms, each preferring different composition of its workforce.

5.1 Limitations

This research, however, is subject to some limitations. The main limitation arises from
the use of a static model. By ignoring the element of time, the model fails to capture
changes that occur with the passage of time, such as entries and exits of the labor market,
changes in technology and other economical shocks. Additionally, the model relies on
two strong assumptions: firms’ preferences and workers’ age-specific productivity. In
our case, we based firms’ preferences exclusively on age, but in reality, preference may
vary as firms may value other qualities in the hiring process, such as motivation and
leadership. Similar case happens when we assume age-specific productivity, although
literature does back that workers reach peak productivity when middle-aged, there is no
clear evidence on the productivity differentials between young and old workers and this

may vary on the job tasks.
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6 Conclusion

In conclusion, the study here developed has examined the dynamics of early retirement
programs, age-heterogeneity and labor market matching, exposing the complexity of the
relationship between government policies, firm preferences and worker characteristics.
Initially, early retirement programs were introduced to alleviate young unemployment
by reducing competition for vacancies. However, this approach did not consider agent
heterogeneity and fell into the lump of labor fallacy. Such policies relied on the assump-
tion that early retirement would create job opening for younger workers, as if there were
perfect substitutability between older and younger workers. This has been debunked by
empirical studies showing that there is no clear link between the reduction of elderly
participation and increased youth employment.

It has been studied empirically that substitutability between workers from different
age groups is rather imperfect. Such studies show that an optimal workforce relies on the
complementarity of age groups rather than their substitution. In terms of productivity, no
clear relation has been found with age, since it depends greatly on the job characteristics.
While older workers bring experience and stability, younger workers provide adaptability
and learning capacity; thus, the optimal composition of the workforce varies according
to the specific needs of firms.

Moreover, it has been observed that unemployment rates and hiring probabilities dif-
fer across age groups, with middle-aged workers being consistently the most favored
group and young and old workers facing more significant barriers in comparison. Em-
ployment of the young is more sensitive to economic conditions, while for the old, such
barriers are attributed to age-related biases.

The developed model incorporates age-heterogeneity and ranking in the matching
function, allowing to observe the preferences of firms and the effects of productivity dif-
ferentials. The first key result obtained was that increasing the number of older workers

in the labor market improves the job-finding probabilities for younger workers. This

20



goes in line with our initial hypothesis that early retirement programs do not alleviate
the young unemployment and even worsen it. Following this, another key result is the
negative impact that the reservation wage of the old (retirement benefits) has on youth un-
employment. This lead to a reconsideration of the generosity of social security programs
and their implications on labor market dynamics. Also, linked to the reservation wage, it
was observed that an increasing generosity of the social security for older workers, make
it more expensive for firms to hire from this age group.

With this paper, we have contributed a novel approach to the design of matching mod-
els by introducing ranking between types of agents. First, the model was based on the
assumption that middle-aged (also known as prime-aged) workers are the preferred age
group for firms and the group with higher participation rates in the labor force, essen-
tially just competing among themselves for the open vacancies. Then, it follows that the
young-age group is the next preferred group by having the second-highest productivity,
thus competing for vacancies against themselves and the middle-aged workers. Finally,
it is assumed that older workers are the least preferred group, with the lowest produc-
tivity and competing for vacancies with all age groups. This methodology allowed us to
obtain interesting insights, as mentioned above, and contribute to the literature on labor
economics. However, as mentioned in Section 5, further research could be done to obtain
more relevant results which could be applied into the study of public policy.

Finally, the policy implications from this paper is that policymakers and firms must
revisit the impacts of age-heterogeneity in the labor market. For policymakers, it is im-
portant to find the balance between retirement age adjustments and social security gen-
erosity to optimize labor market outcomes. For the firms, recognizing the complemen-

tarity between age groups is optimal productivity.
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