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Motivation
I Chile had a fully funded defined contribution (DC) pension sys-

tem since 1980



Motivation
I Formal workers are forced to save 10% of their labor income



Motivation

I In mid-2008 Chile started a minimum pension program

Fajnzylber (2019)



Motivation

I The reform intially aimed to cover 40% of the poorest retirees,
altough by early 2022 a 66% of retirees receives a subsidized
pension;

(a) Beneficiaries (b) Average Benefit (% of MW)

Fajnzylber (2019)



What is this paper about?

I How the marginal propensity to save for retirement changes
after the introduction of a subsidized pension:

I DiD strategy based on a long panel administrative dataset from
Chile, before and after the 2008 pension reform;

I Robustness test using a sub-sample of workers that also partic-
ipated in the Social Protection Survey;

I I conduct an structural analysis to analyze the results implied
by the DiD;

I I implement the IV estimator for the case of mismeasured treat-
ment where instruments are obtained from the a structural
model:

I Calvi, Lewbel & Tommasi (2022)



Contribution Literature

I Effect of social insurance on labor and financial decisions:
I Feldstein (1974) and Barro and MacDonald (1979) debate on

the effect of social security on saving and investment behavior,
consumption, labor supply, etc.;

I Behavioral and labor market frictions:
I Laibson et al. (1998): Hyperbolic discounting preferences

explain low retirement savings, popularity of social security,
over borrowing, regret for lack of savings at old age;

I Chilean pension system:
I Diamond (1993) theoretically criticises the Chilean pension sys-

tem for a lack of redistribution;
I Behrman, Mitchell, Soo & Bravo (2012): Financial literacy

increases pension wealth accumulation;



Summary of our main results

I Using a DiD, I estimate an approximated 10% reduction in the
propensity to contribute between the estimated treatment and
control groups;

I Using a structural approach;
I This study finds that hyperbolic discounting is needed to

explain the retirement saving behavior of Chilean workers;

I The implemented IV estimator suggest that the DiD may over-
estimate the effect of the reform;

I Applying a non-parametric cross-sectional regression I show
that the small effects of the reform may be driven by treated
workers’ low financial literacy;



Institutional framework

Chilean pension system: since 1981

Source: Lara, Meller & Valdés (2017)

10%
Contribution rate

Source: OECD Pension at Glance



Theoretical Model

I A worker chooses:
I Ci,t worker’s i consumption;
I hfi,t fraction of time worker i devotes to formal sector;

I Such that:

Vt = max
Ct ,Lt ,hft

U(Ct)+
T−1∑
j=t+1

βt,j E [U(Cj)]+θβt,TE [F (W P
T ,WT , r

∗
T )]

I βt,t+j measures worker’s subjective discount factor from time t
to t + j ;

I E [F (W P
T ,WT , q, r

∗)] is worker’s expected utility at retirement
t given future liquid and pension assets (WT and W P

T );



Wealth process

I Liquid savings evolve as follows:

Wt+1 =
(
Wt + yt

(
hft
)
− Ct − ςt

(
hft
))

(1 + r) − εt+1

(
hft
)

I ςt(Lt , h
f
t ) aggregates social security contributions of worker i

(∆t(Lt , h
f
t ) to health and κt(Lt , h

f
t ) to pensions);

I εt+1(Lt , h
f
t ) is a random health shock;

I yt+1(Lt+1, h
f
t+1) is next period’s income;

I The evolution of pension assets is given by:

W P
t+1 =

(
W P

t + κt

(
hft

))
(1 + r∗)

I r and r∗ measure the short-term and long-term interest rates;



Labor market

I Worker’s earn an hourly wage (wf ) if they work in the formal
sector (hfi ,t(1− Lt)), and get a hair cut (∆) if they work in the
informal sector;

I Total labor earnings are given by:;

yt = yFt + y It = wf (A, e)hft + ∆wf (A, e)(1 − hft )

I The trade-off that workers face is measured by worker’s utility
function:

U(Ct , Lt) = αCγt + (1 − α) L1−γt (1)

I γ controls the relative marginal utility of consumption over
leisure;



Social security contributions and forced retirement savings

I Pensions and public health:

ςt(Lt , h
f
t ) = ∆t(Lt , h

f
t ) + κt(Lt , h

f
t ) = min

{
yFt (Lt , h

f
t )θ, ȳθ

}
+min

{
yFt (Lt , h

f
t )τ, ȳτ

}
where

I ∆t(Lt , h
f
t ) contribution to health (θ = 7%);

I κt(Lt , h
f
t ) contribution to pensions (τ = 10%);



Public health subsidies

I The model intends to capture decisions of people with labor
earnings around the minimum wage;

I Public health subsidies are established based on formal income,
such that:

εt+1(Lt , h
f
t ) =


0 yFt ≤ yl

εl yl < yFt ≤ ym

εm yFt > ym

where
I yl is the minimum wage;
I ym is 1.46 times the minimum wage;
I εl is a 10% of the health expenditure shock;
I εm is a 20% of the health expenditure shock;



First pillar pension plan

I Depending on worker pension assets her welfare is measured as
a function of wealth accumulated and minimum pension rules:

F (W P
T ,WT , r

∗) =


(
pl + pl

pm

W P
T

a(r∗) + WT
a(r∗)

)v
0 <

W P
T

a(r∗) ≤ pm(
W P

T
a(r∗) + WT

a(r∗)

)v W P
T

a(r∗) > pm

I pl is the PBS;

I pm is the PMAS;

I a(r∗) is the cost of a life-annuity at T;

I given a fixed v , the parameter γ controls the lifetime utility
value of wealth at retirement.



Data

I We exploit two datasets that allow us to study Chilean workers’
contribution to the pension system:

I Long panel administrative dataset (Chilean Superintendence of
Pensions);

I A sub-sample of workers that participated in the social
protection survey (e.g. financial literacy);



Summary Statistics

Figure: Treated and control groups by income pre-2007 - Administrative
dataset



Summary Statistics

Figure: Treated and control groups by income pre-2007 - Administrative
and Survey dataset



Identification Strategy

I After the reform, pension subsidies affect retirement savings
decision only trough workers’ long term expectations that are
unobservable;

I The Chilean reform affect workers through their expectations,
depending on:

I Yi,t income earned if work in formal or informal labor market at
time t + j periods in the future;

I W P
T pension assets accumulated at retirement T ;



Difference-in-Differences

Figure: Treated and control groups



Difference-in-Differences

I I propose to estimate the effect of having the option to rely
on a pension subsidy during the old-age using the following
regression model;

Conti ,t = β0 +
2007∑

s=2006

βsPreTreati ,s × Gi+

2012∑
s=2009

βsPostTreati ,s × Gi + θi + θt + ξi ,t

I Conti,t takes a 1 if worker i contributes to the pension system
at time t;

I PreTreati,s is a dummy variable that takes a 1 if worker i is
observed at s before the reform (since June 2008);

I PostTreati,s is a dummy variable that takes a 1 if worker i is
observed at s after the reform (since July 2008);



DiD Results



DiD Results



Structural analysis

I The estimated model suggests that the estimated effects of the
reform obtained from the DiD are rationalizable:



IV regression

I Following Calvi, Lewbel & Tommasi (2022): construction of
instrumental variable using structural model to deal with a mis-
measured treatment variable;

I The instrument is the predicted effect of the reform on re-
tirement contribution rates (hf ∗i ) and consumption (C ∗

i ) given
worker’s i age (Agei ), pension assets (W P

i ) and average income
(Yi ) at the moment of the reform;

I I estimate the following 2SLS regression:

Gi ,t = β0 + β1 Posti ,t × Zi + Agei ,t + Age2i ,t + θi + ξi ,t

Conti ,t = β0 + β1 × Ĝi ,t + +Age2i ,t + θi + ξi ,t

I Gi , t is the dummy that identifies groups in the low contribution
and income groups;

I Zi is the instrument for the potentially mismeasured
treatment variable;



IV regression results

I The IV estimates are smaller than DiD estimates;

I 2SLS estimates suggest reduction in probabilities between 1%
(admin dataset) to 4% (survey dataset):



Heterogeneity
I Using a nonparametric kernel regression I document hetero-

geneity along financial incentives an index of financial literacy:

I Results suggest that less responsive workers are also the ones
with lower financial literacy;



Conclusion

I The Chilean pension reform included an almost universal min-
imum pension program to increase welfare of poor Chilean re-
tirees;

I My empirical analysis suggest that the policy reduced labor
supply and formalization;

I However, I also show a degree of heterogeneity according to
financial literacy;

I My analysis suggest that smaller effects compared to the tra-
ditional neoclassical model can be rationalized by introducing
hyperbolic discounting;

I My contribution is related to the inclusion of behavioral as-
sumption at the moment of conducting welfare analysis of pol-
icy reforms;
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