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ABSTRACT: We study the welfare effects of earnings testing flat-rate old-age benefits in a
quantitative overlapping generations model with idiosyncratic labor income risk. In our model
economy, even a moderate earnings testing reduces individuals' expected lifetime utility.
Moreover, it also lowers the realized lifetime utilities of those at the bottom of the lifetime
utility distribution.

JEL classification: H55, J26, C68

Keywords: Social security; Retirement; Means-testing; Computational models

MAATTANEN, Niku — POUTVAARA, Panu, SHOULD OLD-AGE BENEFITS BE
EARNINGS-TESTED? Helsinki: ETLA, Elinkeinoelaméan Tutkimuslaitos, The Research
Institute of the Finnish Economy, 2006, 24 s. (Keskusteluaiheita, Discussion Papers
ISSN 0781-6847; No. 1062).

THVISTELMA: Tarkastelemme lakisaateisten tasaeldkkeiden tulotestaamisen hyvinvointi-
vaikutuksia yleisen tasapainon sukupolvimallilla, jossa yksilot kohtaavat ansiotuloihin liitty-
vaa epavarmuutta. Mallissamme lievakin tulotestaus laskee odotettua elinkaarihyotya. Tulo-
testaus pienentdd myds kaikkein huono-osaisimpien toteutunutta elinkaarihy6tyd. Naiden tu-
losten taustalla on kaksi tekijdd. Ensinnadkin, tulotestaus kiristdd efektiivistd tyon verotusta
tyouran loppupddssa, jolloin tyon tarjonta on varsin joustavaa tyon verotuksen suhteen. Toi-
seksi, tulotestaus ei jaa tuloja kovin systemaattisesti niilta, joilla on korkeat elinkaaritulot niil-
le, joilla on matalat elinkaaritulot.
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1 Introduction

Private insurance agencies usually cannot cover for risks whose realization is revealed
before children become adults. For example, there is no insurance market for innate
talent, social status of one’s parents, or the quality of education and peer groups one
enters. This renders a significant part of lifetime income risks uninsurable from the
perspective of a hypothetical citizen behind a veil of ignorance. Furthermore, private
information implies in many cases that an insurance provider would suffer from adverse
selection problems even when covering for risks realized during working life. In particu-
lar, it is difficult for individuals to insure themselves against labor income uncertainty.
A government, however, can substitute for the missing private insurance markets by
mandatory social insurance (see Friedman 1953, Harsanyi 1953, Rawls 1971). This pro-
vides an efficiency rationale for redistributive social insurance, a central part of which
is in most countries provided through old-age benefits.

Even if there is a consensus to organize a redistributive social security, important
decisions remain. One of the most important ones is whether benefits should be paid to
everyone above a certain age or only to those with no or low wage income, i.e. whether
benefits should be earnings-tested or not.! Earnings testing old-age benefits imposes an
implicit tax on continued work after entitlement age. Such implicit tax comes on top of
wage taxes. Gruber and Wise (1999) provide thorough empirical evidence suggesting
that such taxes are common in OECD countries and that the implicit tax burden plays
an important role in retirement decisions.

The stated aim of earnings testing is to target benefits to the poor. When bene-
fits are earnings-tested, those with little wage income after the entitlement age receive
higher benefits than others. Earnings testing may improve the risk sharing properties

of social security if earnings-tested benefits also imply more redistribution from individ-

'In the United States, for example, there is an age-dependent earnings test. The age at which one
can receive unreduced benefits is 65 years and two months. For beneficiaries below that age, the annual
social security benefit is reduced by one dollar for every two dollars earned, above the exemption of
USD 11,520. For beneficiaries aged 65 to 69, the annual benefit is reduced by one dollar for every three
dollars earned, above the exemption of USD 30,720. (Social Security Administration, 2005.)



uals with high lifetime earnings to those with low lifetime labor income than uniform
benefits. This is & priori unclear, however. For instance, it may be that it is mainly
the relatively wealthy individuals who benefit from earnings testing because they can
afford to retire early.

In this paper, we analyze the welfare effects of earnings testing old-age benefits
within a calibrated, general equilibrium overlapping generations model with endoge-
nous labor supply and retirement behavior. We take into account both innate labor
productivity differences and transitory labor productivity shocks, calibrating the pro-
ductivity process to the US data. Permanent productivity differences may be thought
of as differences in innate ability. They capture the stylized fact that people enter the
labor market with different skills, receiving different hourly wages. Transitory shocks,
on the other hand, are modelled as a random walk that affects the development of
earnings opportunities, in addition to underlying innate productivity and a common
life cycle wage profile. Financial markets are incomplete in that individuals cannot
insure themselves against the labor income risk and cannot borrow against future labor
income.

We take as our starting point a pay-as-you-go (PAYG) social security system with
flat-rate benefits and without earnings-testing. We then analyze what would be the
effect of introducing an earnings test. We study both an earnings test in which all
earned income reduces benefits proportionally and an earnings test in which sufficiently
low earnings do not reduce benefits. Throughout the analysis, we keep the size of the
PAYG social security system constant by fixing the contribution rate. This is needed
to separate intragenerational redistribution, which would be the purpose of an earnings
test, from intergenerational redistribution.

We consider both the expected lifetime utility of individuals with different innate
abilities and the distribution of realized lifetime utilities. These two approaches provide
complementary criteria for ethical evaluation and political decision-making. Consider-
ing the expected lifetime utilities would be highlighted from a utilitarian perspective.
Comparing ex post outcomes may be more relevant if the social security system is de-

signed to reduce welfare inequality. Clearly, a given social security system may increase



the lot of the most unlucky individuals even if it reduces individuals’ expected lifetime
at birth.

Our results suggest that earnings testing flat-rate benefits is unlikely to work as it
is intended. In our model economy, even a moderate earnings test not just reduces
individuals’ expected lifetime utility but also the realized lifetime utility of almost all
individuals, including those at the very bottom of the realized lifetime utility distribu-
tion. The reason is twofold: First, earnings testing benefits does not redistribute in a
very systematic way from individuals with high lifetime income to those with low life-
time income. Second, the aggregate labor supply elasticity of individuals who are old
enough to receive old age benefits is very high. As a result, even a moderate increase
in the effective taxation of labor at older ages results in a relatively large decrease in
aggregate labor supply.

The welfare results depend crucially on whether or not we take into account income
taxation needed to finance public expenditures other than old-age benefits. Earnings
testing benefits would be welfare increasing if there were no other labor income taxes
apart from the social security contributions. This highlights the importance of taking
into account the overall effective taxation of labor in the design of social security.

Previous analyses of the optimality of earnings testing of social security have mainly
focused on disability risks. In pioneering contributions, Diamond and Mirrlees (1978,
1986) conclude that optimal benefits are structured so that the healthy are indifferent
as to whether to mimic the disabled or continue working. More recently, Golosov and
Tsyvinski (2004) suggest using asset testing to deter falsely claimed disability benefits.
Cremer et al. (2004) conclude that if high-productivity individuals also have lower util-
ity cost of working, then earnings-testing can be used to deter high-productivity types
from pooling with low-productivity types. Two main features separate our paper from
this strand of literature. First, in these papers, disability (or higher cost of working)
is always modelled as a permanent state. In contrast, we ask whether old-age benefits
should be earnings-tested in the presence of income shocks that are not permanent. Sec-
ond, we use a more detailed model with the aim of providing a quantitatively credible

assessment of the trade-offs involved.



There are many papers analyzing the risk sharing aspects of a social security sys-
tem using similar overlapping generations models with idiosyncratic uncertainty. Ex-
amples include Imrohoroglu et al. (1995), Conesa and Krueger (1999), and Gomes and
Michaelides (2003). However, in most of this literature, the focus is on a PAYG social
security system versus a fully funded system. Perhaps the most similar exercise to ours
has been conducted by Fehr and Habermann (2005). They consider the optimal rela-
tion between benefits and lifetime earnings within a PAYG social security system of a
fixed size and find that because of risk sharing, the link between benefits and earnings
should be relatively progressive. Apart from the different policy question, one impor-
tant difference between our set-up and theirs is that agents in their model are forced to
retire at a fixed retirement age. Given the policy experiments considered in our paper,
modelling the retirement decision is a crucial part of our analysis.?

The paper is organized as follows. In the next section, we present our model econ-
omy. In the third section, we explain the calibration. Results are presented in section

4. Section 5 presents sensitivity analysis, and section 6 concludes.

2 Model

The analysis is based on a discrete time overlapping generations model where individuals
decide upon consumption, savings, and labor supply. All individuals live from age 1
until age J. We use j to denote individual’s age. Individuals face uncertainty about
their future wage levels. Financial markets are incomplete in the sense that individuals
cannot privately insure themselves against labor income uncertainty. Hence, a social

security system, or some other redistribution scheme, may improve welfare by providing

2There is an important and related strand of literature that analyzes how social security systems
influence individuals’ retirement decisions using similar models. Earlier examples of this literature
include Gustman and Steinmeier (1986), Rust and Phelan (1997), and Stock and Wise (1990) and a
recent example is French (2005). These papers attempt to model an existing social security system in
great detail and estimate many of the model parameters using micro data. However, this literature
follows a partial equilibrium approach. Therefore, it cannot account for the welfare effects of alternative

policies.



a partial substitute for the missing private insurance market. The interest rate and the
wage rate are determined competitively. The parameters of the social security system
are chosen so that the budget of the system is always balanced.

We consider only steady states where all prices, tax and transfer parameters, the
demographic structure, and the distribution of individuals over their states are con-
stant over time. This restriction helps us in focusing on the possible trade-off between
providing insurance against individual uncertainty in the labor market and minimizing

the distortionary effects that the social security system has on labor supply.

2.1 Firms

A representative firm employs business capital, K, and efficient labor, L, to produce
output goods, Y. The output good may be costlessly converted into consumption goods

or capital. The production function is
Y = AK*L'™, (1)

The firm’s first-order conditions for profit maximization imply that the interest rate, r,
and the wage rate per unit of effective labor, w, are given, respectively, by the marginal

productivities of business capital and effective labor. That is,
r=aAK* 'LV —§ (2)

and

w=(1l—a)AK“L™, (3)

where ¢ is the depreciation rate of business capital and A is total factor productivity.

2.2 Labor productivity

Individuals have different labor productivities. The labor productivity of an individual
of age j is

w; = whje”+zj, (4)



where h; denotes the average, age-specific labor productivity component of individuals
of age j, v denotes individual’s permanent productivity shock, and z; a temporary

shock.? The temporary shock follows an AR(1) process:
Zj =nzj-1+¢, (5)

where 1 determines the degree of persistence and ¢ is independently, identically and

normally distributed with mean zero and variance o2.

2.3 The social security system

There is a government that collects taxes in order to pay for government expenditures,
G, and to run a PAYG social security system. Government expenditures are financed
by a proportional tax on labor and capital income, 7, and the social security system by
a proportional tax, 6, on labor income alone.

old-age benefits depend on individual’s current labor income and age and we denote
them by B(w;l;, j). We assume the following benefit rule.

0if j < jn

B(w;l, j) =A{ (6)

max[s — A(1 — 7 — 6) max(w;l —e,0],0], if j > j, '

Individuals are entitled to benefits from age j,. onwards. The parameter 0 < \ < 1
determines the implicit tax rate of the earnings test and the parameter e > 0 denotes
an exemption. After-tax labor income below the exemption does not reduce benefits.
When A = 0, there is no earnings test and all individuals above the retirement age
receive the same full benefit, s. When A = 1, benefits are fully earnings-tested for
earnings above the exemption level. In that case, if there is no exemption, an individual
with a net income higher than s receives no benefits. This means that the social security
system implies a 100% effective marginal tax rate on labor whenever net labor income
is less than s and earnings are above the exemption level.

A higher \ should decrease average labor supply among the elderly. On the other
hand, by reducing the benefits of individuals with high labor income, a higher A may

3This specification for the labor productivity follows Floden and Lindé (2001).



also imply a higher full benefit, s, via the social security budget constraint. As dis-
cussed in the introduction, this may help to target larger benefits to individuals who
would otherwise have very low consumption possibilities. For a given A > 0, a higher
exemption, e, in turn should imply a lower full benefit. However, an exemption may
also help to target benefits for low income individuals, because a larger part of their in-
come is not taken into account when earnings testing the benefit. Clearly, if A = 0, the
exemption does not matter and as the exemption becomes increasingly large, earnings
testing is effectively eliminated no matter what is A.

In our analysis, we keep the contribution rate, 6, fixed and vary the parameters in
the benefit rule. Given the contribution rate, the implicit tax rate, and the exemption,
the full benefit, s, is then determined so that the budget of the social security system
(defined below) is balanced.

2.4 Individual’s problem

Each period, individuals have a time endowment of one. Their decision variables are
consumption, ¢, labor supply, [, and savings, k. Periodic utility is given by u(c, ). The
individual state variables are current savings, k, the temporary productivity shock, z,
the permanent productivity shock, v, and age, j. In its recursive form, the problem of

an individual of age j reads as:

Vilks, 25, v) = max {ulc;, lj) + By a1z, BV (B, 2541, v)} (7)
subject to
0 < ;<1 (8)
itk = [14+Q—=7)rlk;+ (1 =0 —1)w,l; + B(w,l;, j) 9)
w; = whje’t (10)
Ziy1 = N te (11)
kjy1 > 0. (12)

The first constraint is the time constraint. The second one is the flow budget constraint:

consumption and tomorrow’s savings equal the sum of current savings, net interest
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income, net labor income, and old-age benefits. The third equation defines the wage
rate per units of time spent working. The fourth equation describes the evolution of
labor productivity and the fifth equation states the borrowing constraint.

We assume that individuals are born without initial assets. That is, k; = 0.

2.5 Competitive equilibrium

Let ® denote a joint measure over individual states. Given the contribution rate, 6,
parameters A and e of the benefit rule, and government expenditures, GG, the steady
state competitive equilibrium consists of individual decision rules ¢;(k, z,v), k;(k, z, v),
lj(k,z,v), a value function V;(k, z,v), aggregate quantities K and L, prices r and w,
tax rate, 7, and a measure ® describing the distribution of individuals such that:

1) Individual policies and the value function solve the individual’s problem.

2) Capital stock and the aggregate efficient labor are given by:
K = /kj(k:,z,v)@(dk X dz X dv X dj), (13)
L = /hje”+zflj(k,z,v)<1>(dk X dz x dv x dj). (14)

3) Prices are determined by (2) and (3).
4) The budget of the social security system is balanced:

/ijlj(k‘, 2,0)®(dk X dz x dv x dj) = /B(u]jlj(k, 2,0),J)®(dk x dz x dv x dj). (15)
5) Government tax revenue equals government expenditures:
/T[wjlj(k,z,v) + rk;(k, z,v)]®(dk x dz x dv x dj) = G. (16)

6) Aggregate consistency holds:

/cj(k:,z,v)@(dk xdzxdvxdj)+0K+G=Y. (17)

7) The distribution, @, follows from individual decision rules and the labor produc-

tivity process.



3 Calibration

A model period corresponds to one year. We assume that individuals enter the model
economy at real age 20 and live 66 periods, the last period corresponding to real age
85. The aggregate mass of all individuals is normalized to one.

We assume that intratemporal preferences over consumption and leisure are defined
by a constant elasticity of substitution function and that the agents have a constant
relative risk aversion. We also assume that there are fixed costs of work to take into
account the time required for commuting and other work-related routines. This allows
us to replicate the empirical fact that individuals typically spend a substantial fraction
of their annual time endowment at work or do not work at all (annual hours worked
are clustered around zero hours and 2000 hours, see e.g. French, 2005). This is because
the fixed cost of working generates reservation wages below which individuals do not
participate in the labor market. Just above a reservation wage, individuals may spend
a substantial fraction of their time endowment at work.

The periodic utility function is

=

[(peP +(L—p) A=L=¢I(1))") #]' =7
e R G L iy S |
u(c,l) = '

[t (A=l—¢I(1))'*]

1—0

. (18)
Jfor p=0

Here o > 0 determines the relative weight of consumption relative to leisure, ¢ > 0
the risk aversion, and ¢ > 0 the fixed cost of work measured in time. The parameter
p < 1 determines the elasticity of substitution between consumption and leisure, l%p.
Function () takes the value of zero for [ = 0 and one for [ > 0.

In the benchmark case, the risk aversion parameter is set at ¢ = 2, a relatively
conventional value. The macroeconomic literature tends to use a Cobb-Douglas spec-
ification which corresponds to p = 0. We take this to be our benchmark. We set
the fixed cost parameter, somewhat arbitrarily, at ¢ = 0.10. Of course, the aggregate
labor supply elasticity depends on the (endogenous) distribution of reservation wages.
We vary both the elasticity parameter, p, and the fixed cost of work parameter in our

sensitivity analysis.

We take the calibration of the wage process from Floden and Lindé (2001). They



estimate an AR(1) process for the relative wage level both for the US and for Sweden.
We use their estimates for the US which are based on data from the Panel Study of
Income Dynamics. The process for the temporary shock is fully characterized by the
persistence parameter p and the variance o2. The values are p = 0.9136 and o2 = 0.0426.
Assuming that the permanent shock follows a normal distribution with mean zero, they
estimate its variance to be o2 = 0.1175.

When solving and simulating the model, we treat the temporary productivity shock,
z, as a continuous variable, but approximate the normal distribution of £ with a discrete
process that can take 5 values. Similarly, we consider just two levels for the permanent
shock, v. Individuals with a high permanent shock, which we will refer to as ‘high ability
types’, are on average about twice as productive as individuals with a low permanent
shock or ‘low ability types’. We assume that for all individuals z; = 0. This means
that the labor productivity distribution gets more and more dispersed among older

individuals.

J

i1, 1s taken from table 2 in Floden

The age-profile of labor productivity, {h; = 1}

and Lindé (2001). Their estimates are as follows
log(wage) = —3.330 + 0.076age — 0.00077age?, (19)

where ‘age’ denotes real age. This gives a usual hump-shaped pattern for average labor
productivity. We further normalize the profile so that the average labor productivity is
equal to one.

We set the technology parameters at § = 0.06 and a = 0.333, which are both
relatively standard values.

We calibrate the social security system so that the size of the system is comparable
to the US social security system. In particular, we set the entitlement age, j., so
that it corresponds to real age 62, which is the entitlement age in the US, and the
contribution rate at § = 0.153, which is the actual contribution rate.* The contribution
rate pins down the full benefit, s, via the social security budget constraint (15). For

the benchmark calibration, we set A = 0 so that there is no earnings testing.

*http://www.ssa.gov/OACT /ProgData/taxRates.html.
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We are left with the following parameters: {5, u, G,7}. We choose them so as to
match the following targets: 1) capital-to-output ratio K/(AK*L'=*) = 3.0, 2) gov-
ernment expenditures-to-output ratio G/(AK*L'=*) = 0.20, 3) a participation rate at
the age of 62 equal to 0.70. The first two targets are relatively standard and are based
on national income and product accounts. The second target pins down both pub-
lic expenditures and the income tax rate via the government budget constraint. The
third target pins down the consumption share parameter. A participation rate of 0.70
corresponds roughly to the participation rate of healthy individuals of age 62 in the
PSID data as reported in French (2005). The reason we match a certain participation
rate at the retirement age is that, for our experiments to make sense, it is crucial that
we obtain reasonable aggregate labor supply behavior at ages at which individuals are
entitled to old-age benefits. The income tax rate, 7, is determined from (16). Table 1

collects the benchmark parameter values.

6] o p o W T 0 A e s
0981 2 0 0.1 0.57 0.244 0.153 0 0 0.081

Table 1: Parameter values

4 Results

4.1 Labor supply behavior

We first illustrate the labor supply behavior in the model. In figure 1, we display the
participation rate (i.e. the fraction of individuals supplying a strictly positive amount
of labor) for individuals of different age. In figure 2, we display average labor supply
of those who participate in the labor market (i.e., provide a strictly positive amount of
labor). We show results with and without an earnings test. The case with an earnings

test corresponds to A = 0.2 and e = 0. Our results are based on simulations of 1000

11



individuals with randomly determined labor productivity paths. We used the same set

of labor productivity paths in all the experiments.
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These profiles are similar to those observed in the real data (as displayed, for in-
stance, in French, 2005): as in the data, the participation rate remains very high until
age 50 or so and average hours worked among workers (those who supply a strictly
positive amount of labor) fall much more slowly than the participation rate.’

The earnings test has a large effect on labor supply at the retirement age and
afterwards: the participation rate falls dramatically at the entitlement age. Hence,
many of those who work little in the absence of earnings testing, decide not to work at
all when benefits are earnings tested. Note also that even without earnings testing, the
participation rate falls somewhat disruptively at the retirement age. This is because
some households are borrowing constrained just before the retirement age.

The effects of the earnings test in our model are similar to the results in French
(2005) who considered the effects abolishing earnings testing in the US social security
system. Somewhat relatedly, Borsch-Supan (2000) estimates that retirement before the
age of 60 could be reduced by more than a third if the social security system were made
actuarially fair.5 While German system that Borsch-Supan analyzes imposes an implicit
tax on continued activity in the form of less than actuarial adjustment when retirement
is postponed, in our analysis the implicit tax arises from explicit earnigns-testing after
the entitlement age.

A key issue here is how changes in the effective tax rate on labor income affect labor
supply. The elasticity of labor supply with respect to changes in the net wage rate
depends on the distribution of individuals over their savings and labor productivity.
Therefore, it is different at different ages. We compute the elasticity of labor supply
by experimenting with an anticipated wage increase of 10% for one year at certain ages
and comparing average hours worked (across all individuals of a certain age) with and

without the wage increase.” Table 2 displays the results. The elasticity of labor supply

5The small bump around age 30 in the hours worked profile appears to be due to changes in the

fraction of individuals who are borrowing constrained.
6With actuarial adjustment, the net present value of lifetime social security benefits does not depend

on retirement behavior. Thus, we define actuarial fairness to be fairness at the margin.
"In contrast to our other experiments, this is a partial equilibrium experiment i.e. prices, taxes and

transfers are kept constant. Note that the computed elasticities include a (small) wealth effect.
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is very high at older ages. Intuitively, at older ages, many individuals are close to being
indifferent between participating in the labor market or retiring. Even a small change

in the economic incentives may change their participation decision.

Age
30 50 60 65
029 049 096 2.4

Table 2: Labor supply elasticities

4.2 Policy analysis

We analyze the effects of earnings testing by comparing the benchmark economy, which
features no earnings testing of old-age benefits, to economies where social security is
earnings-tested. In these experiments, we take into account all the general equilibrium
effects. Reducing earnings testing affects the interest rate, r, the wage rate, w, the full
benefit, s, and the income tax rate, 7, through changes in labor supply and aggregate
savings.

Table 3 displays the main aggregate effects, namely the percentage changes in the
contribution rate, labor supply, capital stock, interest rate, and the wage rate following
the introduction of an earnings test. The results in the table refer to percentage changes
compared to the benchmark case. We first set the implicit tax rate, A, at 0.1, 0.2, 0.3,
and 0.4 without introducing an exemption. We then set A at 0.2 and introduce an
exemption equal to 0.3, 0.2, and 0.1. As shown in table 1, the full benefit is about 0.08.

Setting A = 0.1, for instance, allows to increase the full benefit by 3.32%. At the
same time, it decreases aggregate effective labor supply by 1.78% and aggregate savings
by 1.56%. These changes induce small changes in the interest rate and the wage rate.
Setting A\ at 0.2 further increases the full benefit, little less than 5% compared to the
benchmark case with no earnings test. However, increasing the implicit tax rate further

at 0.3 lowers the full benefit compared to the case where the implicit tax rate is set

14



at 0.2. Increasing the implicit tax rate decreases labor supply thereby reducing social
security contributions. Reduced earnings at older ages also mean that some individuals
may collect higher rather than lower benefits even though the earnings test is made
more severe. In short, there is a Laffer curve here: The full benefit can be increased by
introducing a moderate earnings test but at some point further increasing the severity
of the earnings test lowers the full benefit. The peak of this Laffer curve is between
A= 0.2 and )\ = 0.3, when there is no exemption.®

A social security system with A\ = 0.2 and e = 0.3 implies only a slightly higher full
benefit than in the benchmark case with no earnings test at all. Keeping the implicit tax
rate fixed at 0.2, the earnings test can be made more severe by lowering the exemption.

This leads again to an increase in the full benefit and a decrease in labor supply.

A e As AL AK  Ar Aw
0.1 0.0 332 -178 -156 -0.32 0.07
0.2 00 478 —-351 —-285 —-1.00 0.23
03 0.0 439 —-5.05 —-3.68 —2.06 0.48
04 0.0 286 —-6.14 -399 -3.27 0.76
02 03 072 -068 —-080 0.17 —0.04
0.2 02 140 -1.12 -1.29 0.17 —0.04
0.2 01 3.06 —2.02 —-2.00 -0.03 0.01

Table 3: Aggregate effects of means testing (in percents)

Our main interest lies in the welfare effects. Our welfare measure is the consumption
equivalent variation defined as the percentage increase in consumption in all periods
and after all possible labor productivity histories needed in the benchmark case to make
the expected lifetime welfare as high as in a comparison case. We compute it separately
for individuals with a low and a high permanent productivity shock. Let cev; and cevy,

denote, respectively, the consumption equivalent variations for new born individuals

8We checked this by verifying that increasing A from 0.20 to 0.21 increases the full benefit.
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with a low and a high permanent shock. In addition, we use cev,, where u stands for
utilitarian, to denote the consumption equivalent variation for new born individuals
before they know their permanent productivity shock.

In table 4, we display the changes in the expected lifetime utility following from the
introduction of an earnings test. Increasing the implicit tax rate to 0.1, decreases the
expected lifetime utility of an individual with a low permanent productivity shock by
0.63% and that of an individual with the high permanent shock by 0.89%. The corre-
sponding welfare loss before the permanent shock is revealed is 0.73%. The utilitarian
welfare loss becomes as large as 2.23% if the implicit tax rate is set at A = 0.3.

Decreasing the exemption, while keeping the implicit tax rate at A = 0.2, has very
similar welfare effects than just increasing the earnings test rate. Therefore, it seems
that introducing an exemption does not substantially change the way that earnings
testing redistributes life time income across individuals with different permanent income
shocks or insures them against temporary shocks.

The results in table 4 show that even a small (A = 0.1) earnings test lowers individ-
uals’ expected lifetime utility. In other words, its possible risk sharing benefits are not
sufficiently large to overcome the efficiency cost of increasingly high effective marginal
tax rates on labor. We also searched for an optimal combination of the implicit tax
rate and the exemption. We found that having no earnings testing at all maximizes the

expected welfare of both the low and the high ability type.

A e cevy cevy, cevy,

0.1 00 -0.63 —-0.89 —-0.73
0.2 00 —-133 —-1.79 —1.52
0.3 0.0 —2.00 —2.58 —2.23
02 03 —-0.25 -0.36 —0.30
02 02 —-043 -0.63 —0.52
02 01 -0.73 —-1.10 —-0.88

Table 4: Welfare effects of introducing an earnings test
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Instead of expected lifetime utility, people may be more concerned about the distri-
bution of realized or ez-post lifetime utilities. It is possible that even though earnings
testing decreases expected life time utility, it nevertheless increases the welfare of those
who experience the lowest lifetime utility because of adverse labor productivity shocks.
Figure 3 shows how earnings testing shapes the distribution of realized lifetime utilities.
The figure plots individuals’ realized lifetime utilities in the benchmark case (x—axis)
together with the percentage change in welfare that follows from the introduction of an
earnings test with A = 0.2 and e = 0.° The individuals face the same labor productivity
paths in the two cases.

Except for two or three individuals, all individuals would have been better-off, ez-
post, without earnings testing. While introducing earnings testing appears to hurt, on
average, individuals with relatively high lifetime utility more than those with low life-
time utility, many individuals with very low lifetime utilities are substantially worse off
because of earnings testing. In other words, earnings testing appears to be detrimental

also in a Rawlsian perspective.
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Figure 3. Realized lifetime utilities and earnings testing.

9For computational ease, we compute here the change in utility, not the equivalent consumption

compensation.
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Why doesn’t earnings testing benefits improve the insurance properties of social
security? The answer must be related to the labor supply incentives at older ages.
Individuals’ labor supply decisions depend on their current labor productivity and sav-
ings, which in turn reflect their past labor productivities. The issue is whether the
earnings test helps to target higher benefits to those with relatively low lifetime in-
come. Figure 4 shows the relation between lifetime labor income and income at age 62,
which is the age at which individuals start to receive old-age benefits, in the absence
of earnings testing. While the correlation between lifetime labor income and income at
age 62 is positive (because labor productivity shocks are highly persistent), the relation
is not very systematic: many households with relatively low lifetime labor income have
relatively high labor income at age 62 while many individuals with high lifetime earn-
ings earn very little at age 62. Because of this, earnings testing is a relatively inefficient
way of targeting higher benefits to those with the lowest lifetime earnings. As a result,

it is also an inefficient way of providing insurance against labor income risk.
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4.3 Sensitivity analysis

In this section, we analyze the sensitivity of our welfare results with respect to changes
in the preference parameters. We consider changes in the elasticity parameter, p, risk-
aversion parameter, o, and the fixed-cost of work, ¢. In the benchmark calibration
we have p = 0, 0 = 2, and ¢ = 0.1. We change one of these parameters at a time
keeping other two parameters at their benchmark values. For each specification, we
first recalibrate the model so as to match the same targets as in the benchmark case.!’
We then compute the change in expected lifetime utility that follows from introducing
an earnings test with A = 0.2 and e = 0. In addition to the welfare effects, we report
the change in the full benefit, s.

Table 5 displays the results. For the elasticity parameter, we consider values of 0.5
and —1. The elasticity of substitution between consumption and leisure is given by
l%p. Hence, these two values correspond to elasticities of 2 and 0.5, respectively. For
the risk aversion parameter we consider values of 3 and 1. For the fixed cost of work,
we consider values of 0 and 0.2.

The welfare results are similar across all these specifications and the benchmark case:
introducing a moderate earnings test decreases expected lifetime utility substantially
and the welfare loss is somewhat larger for individuals with a high permanent produc-
tivity shock than for those with a low permanent productivity shock. Note, however,
that for p = 0.5, the welfare losses are substantially higher than in the benchmark
case and for p = —1 they are lower. Intuititively, as labor supply becomes increasingly
elastic (i.e. p is high), earnings testing becomes increasingly expensive in efficiency
terms. The fixed cost of work also matters in that the increase in the full benefit is

very different with ¢ = 0.2 and ¢ = 0. The welfare effects are very similar, however,

with and without the fixed cost.

10Note that this means that the discount factor and the consumption share parameters are also

different across these different calibrations.
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As cev; cevy cev,
p=05 598 -1.92 -282 -2.35
p=—-1 533 -057 -0.78 -0.65
oc=3 4.38 -1.31 -1.73 -1.45
oc=1 5.15 -1.34 -1.84 -1.59
p=02 498 -1.37 -1.84 -1.56
=00 247 -1.21 -1.52 -1.35

Table 5: Welfare effects of introducing an earnings test with different preference para-

meters.

4.4 The importance of income taxation

We now reconsider the welfare effect of earnings testing assuming that there is no public
consumption, i.e. G = 7 = 0. This makes it more likely that earnings testing increases
individuals’ welfare because the marginal tax on labor is initially lower. Again, we
recalibrate the model so as to match the other targets. The preference parameters
correspond to the benchmark calibration.

Table 6 displays the effects of an increasingly severe earnings test. In contrast to
our benchmark results, introducing an earnings test now improves expected welfare.
The welfare gain is relatively small, however. For example, an earnings test with A =
0.2 increases expected welfare by about 0.6% in terms of a consumption equivalent
variation.

The somewhat surprising feature of the table is that an increase in the implicit
tax rate may increase welfare even when it means a slightly lower full benefit. This
result appears to be related to general equilibrium effects: due to its effects on aggregate
saving and labor supply, an increasingly severe earnings test leads to a higher wage rate.
This effect increases the steady state lifetime utility. The effect is not very important
quantitatively, the welfare gain increases very little as we increase A from, say, 0.4 to
0.6, but it is sufficient to dominate the distortionary effect of a higher implicit tax.

Related to this, note that further increasing a very high implicit tax rate (say above

0.4) reduces aggregate labor supply very little. When the implicit tax rate is very
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high, most individuals that decide to work after the entitlement age, do not receive any
benefits anyway. An increase in the implicit tax rate does not change their labor supply
incentives.

These results highlight the importance of taking other forms of taxation into account
when analyzing the effects of social security. Neglecting other public expenditures not
only changes the quantitative results, but even reverses qualitative conclusions. When
individuals decide on their labor supply, they take into account both wage taxes and
social security contributions. Neglecting wage taxes results in a severe underestimation

of the labor supply distortion that is convex in the overall tax rate.

A e As AL Aw cev; cevy cev,
0.1 0 597 —-1.83 0.21 0.20 0.04 0.14
02 0 898 —-346 0.53 041 0.13 0.29
03 0 894 —-456 0.89 0.58 0.27 0.45
04 0 710 —-5.35 121 0.69 0.41 0.57
06 0 538 =578 139 0.74 049 0.63
0.8 0 538 =578 139 0.74 048 0.62

Table 6: Welfare effects of introducing an earnings test without income taxation.

5 Conclusions

We have analyzed the welfare effects of earnings testing flat-rate old-age benefits. We
used a calibrated overlapping generations model with endogenous labor supply and
retirement behavior. We took into account both innate ability differences and tem-
porary shocks arriving during the working life. We found that given a realistic level
of general income taxation, flat-rate benefits without earnings testing deliver a higher
expected lifetime utility than flat-—rate benefits. Flat-rate benefits without earnings

testing dominate also from a Rawlsian perspective.
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When interpreting our results to real world policy debates, one must keep in mind
at least two things. First, we have considered only labor income shocks and not,
for instance, disability shocks. Clearly, earnings testing old-age benefits may help in
targeting benefits to the disabled if these risks cannot be addressed directly with other
insurance schemes. Second, social security systems can be divided into flat-rate, or

1 Our model applies

‘Beveridgean’, and earnings-related, or ‘Bismarckian’, systems.
to Beveridgean systems, and a corresponding analysis would be needed to draw policy

conclusions for Bismarckian systems.
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