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Defined benefit [DB] pension vs defined contributions system plus individual
savings accounts [DC]

Chile’s pension system since 1981
DC systems require much more financial knowledge from the participants

Our question: can we improve pension savings by providing personalized

information to participants on how to increase their savings?

Current situation

First cohorts of Chile’s DC system approach retirement age
“Low” pension savings
Large heterogeneity by gender and income
Labor market performance has a direct impact on savings

Why undersaving?

Our focus: LACK OF UNDERSTANDING OF THE SYSTEM
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Compare personalized information with general recommendations (“nudge”)
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Increases amount in voluntary savings

Heterogeneity according to “error” in estimated pension

Increase voluntary savings but also increase retirement if expected pension >

simulated
Reduce mandatory contributions if expected < simulated

Financial and Pension Literacy

Pension Lit - Mixed results. Total savings increase at the extremes, retirement
increases at medium level
Fin Lit - Total savings increase at low level and retirement increases at high level

On the good side: Effects stronger on women and over-optimistic individuals

Challenge: Short-lived boost on voluntary savings decreases economic
significance.
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Treatment Report of current situation plus expected pension and options to improve

savings computed with the individual’s administrative records

Control and treatment groups selected according to national ID number

Treatment receives specific information: simulated pension according to
history and personal characteristics

Intervention between August 2014 and February 2015
Follow with admin records for 12 months
Phone survey about 10 months after exposure to the module

First results – take up

Participants in the RCT have a similar age/gender profile as AFP affiliates
Main differences, they contribute more often and have more funds, but still
much below online simulator
Even a simple module needs help – take up much higher when “assistant” was
present
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Methodology and Design
Participants

All affiliates Participants On-line simulator

Gender composition
Women 46.67% 51.75% 30.64%
Men 53.33% 48.25% 69.36%

Age composition
Percentile 25 28 28 34
Percentile 50 38 38 48
Percentile 75 49 49 58
Average 38.92 38.94 46.20
Std. Dev. 12.51 12.84 13.16
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Methodology and Design
Participants: Financial and Pension Literacy

Variable N Avg.

Ease with the system (1-7) 2,413 4.75
Knows how pension is calculated 2,532 0.45
Knows contribution as % of wage 2,532 0.43
Financial knowledge score (0-3) 2,535 1.57

Those close to retirement know more about pensions

Financial knowledge above representative surveys (≈ 20%)

We have a balanced sample Tests
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Methodology and Design
Empirical Strategy

Simple linear regression OLS:

Yi,t = α + βT + γYi,(t−12) + δXi,(0) + µt + ǫ (1)

Yi,t is the outcome for individual i in period t
T is the treatment status
Yi,(t−12) is the outcome in the same month but one year before the treatment
µt represents exposition date fixed effects
Xi,(0) represents baseline characteristics (gender, age, education, wage, head of
household)

Robust standard errors to heteroscedasticity

Also a Probit for the month-by-month contributions analysis (similar results)

Fuentes et al (9/8/2016) Personalized Info and Pension Savings 12 / 25



Introduction Methodology and Design Results Conclusions and Future Research

Results
Behavior within the pension system - 12 months

Voluntary Mandatory Retired
# Cont Savings (log) # Cont Savings (log)

Panel A: Without Controls
Pers. Info. 0.075 0.127* -0.108 -0.049 0.008

(0.050) (0.074) (0.133) (0.145) (0.005)

R2 0.624 0.546 0.525 0.483 0.004
Panel B: With Controls

Pers. Info. 0.070 0.126* -0.145 -0.084 0.012**
(0.050) (0.074) (0.129) (0.140) (0.005)

R2 0.634 0.554 0.555 0.520 0.079
Control Mean 0.381 0.570 7.886 10.369 0.013

Robust standard errors in parentheses. Sample size is N=2540 for each outcome. Regressions include
exposition period fixed effects and controls by gender, educational level, income and whether the
person is head of household. *** p<0.01, ** p<0.05, * p<0.1
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Results
Behavior within the pension system - 12 months

Affiliated Total Savings # of Changes Changed Active
(log) in Funds AFP Password

Panel A: Without Controls
Pers. Info. -0.003 -0.022 0.022 -0.007 0.009

(0.003) (0.145) (0.021) (0.009) (0.017)

R2 0.787 0.483 0.414 0.029 0.134
Panel B: With Controls

Pers. Info. -0.004 -0.056 0.023 -0.008 0.011
(0.003) (0.140) (0.021) (0.009) (0.017)

R2 0.790 0.518 0.420 0.043 0.147
Control Mean 0.965 10.392 0.096 0.056 0.291

Robust standard errors in parentheses. Sample size is N=2540 for each outcome. Regressions include
exposition period fixed effects and controls by gender, educational level, income and whether the
person is head of household. *** p<0.01, ** p<0.05, * p<0.1
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Results
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Results
Behavior within the pension system - 1-6 and 7-12 months

N. of Voluntary Savings N. of Mandatory Savings Retired
Voluntary Cont. (logs) Mandatory Cont. (logs)

Panel A: Months 1-6
Pers. Info. 0.049* 0.144** -0.095 -0.194 0.008*

(0.028) (0.070) (0.072) (0.150) (0.004)
R2 0.573 0.495 0.496 0.484 0.054

Panel B: Months 7-12
Pers. Info. 0.025 0.079 -0.053 -0.092 0.005

(0.029) (0.070) (0.078) (0.164) (0.003)
R2 0.524 0.466 0.438 0.427 0.031

Robust standard errors in parentheses. Sample size is N=2540 for each outcome. Regressions include
exposition period fixed effects and controls by gender, educational level, income and whether the
person is head of household. *** p<0.01, ** p<0.05, * p<0.1
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Results
Behavior within the pension system - 1-6 and 7-12 months

Affiliated Total Savings N. of Changes Changed Active
(logs) in Funds AFP Password

Panel A: Months 1-6
Pers. Info. -0.002 -0.163 0.012 -0.004 0.017

(0.004) (0.150) (0.013) (0.007) (0.016)
R2 0.785 0.485 0.199 0.020 0.082

Panel B: Months 7-12
Pers. Info. -0.004 -0.077 0.020 -0.006 -0.014

(0.003) (0.163) (0.013) (0.007) (0.014)
R2 0.790 0.428 0.322 0.020 0.229

Robust standard errors in parentheses. Sample size is N=2540 for each outcome. Regressions include
exposition period fixed effects and controls by gender, educational level, income and whether the
person is head of household. *** p<0.01, ** p<0.05, * p<0.1
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Results
Follow-up Survey

Phone survey implemented about a year after exposure

Low take up, mostly because of low quality contact information, unable to
use administrative data

Main results treatment vs control

No evidence of crowding out of other savings
No impact on planned sources of income after retirement nor on planned use of
other saving mechanisms
Weak evidence of an increase in formal labor supply (↑ health insurance)
More likely to remember the module and agree with learning about how to
improve their pension, better valuation of the module and ↑ self-reported
knowledge about the system
↑ intention to increase or initiate voluntary savings and intention to learn about
system Tables
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Heterogeneity by Demographics
Behavior within the pension system - 12 months

Gender Table

Women: increase voluntary savings and retire earlier
Men: decrease mandatory contributions

Age Table

Far from retirement age: total savings go up
Past and close to retirement age: savings go down and retirement goes up

Education Table

Low education: decrease contributions and increase retirement
High education: increase their savings and voluntary contributions
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Define pension error as

Error =
Simulated − Expected

Expected

Split into 3 groups:

Overestimated pension
(< -25%)
“Correct” (± 25%)
Underestimated
pension (> 25%)

Results qualitatively
robust to alternative
definitions
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Heterogeneity by Pension Error
Behavior within the pension system - 1-6 and 7-12 months

(1) (2) (3) (4) (5) (6)
Tot Savings N. of Vol N. of Mand Retired

(logs) Vol Cont. Savings (logs) Mand Cont. Savings (logs)

Panel A: By Pension Mistake (Months 1-6)
Overest 0.104 0.060** 0.168** 0.022 0.073 0.017**
Correct -0.340 0.018 0.270 -0.119 -0.422 0.009
Underest -0.511*** 0.032 0.004 -0.270*** -0.517*** -0.003
R2 0.486 0.581 0.503 0.496 0.485 0.060

Panel B: By Pension Mistake (Months 7-12)
Overest -0.084 0.011 0.059 -0.168 -0.100 0.010
Correct -0.484 -0.082 -0.263 -0.151 -0.472 -0.003
Underest -0.035 0.085 0.265** 0.012 -0.062 0.004
R2 0.432 0.519 0.461 0.439 0.430 0.037
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Heterogeneity
Financial Literacy - 12 months

(1) (2) (3) (4) (5) (6)
Tot Savings N. of Vol N. of Mandatory Retired

(logs) Vol Cont. Savings (logs) Mand Cont. Savings (logs)

Panel A: By Financial Literacy
Low 0.113* 0.145 -0.186 -0.192 -0.191 0.006

(0.063) (0.099) (0.193) (0.187) (0.192) (0.006)
High 0.027 0.104 0.014 -0.145 -0.035 0.018**

(0.077) (0.110) (0.202) (0.179) (0.203) (0.008)
R2 0.634 0.554 0.522 0.557 0.524 0.083
N 2,539 2,539 2,539 2,539 2,539 2,539
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Heterogeneity
Pension System Knowledge - 12 months

(1) (2) (3) (4) (5) (6)
Tot Savings N. of Vol N. of Mand Retired

(logs) Vol Cont. Savings (logs) Mand Cont. Savings (logs)

Panel B: By Pension System Knowledge
Low 0.164* 0.202 -0.122 -0.298 -0.174 0.011

(0.098) (0.134) (0.256) (0.234) (0.255) (0.010)
Med -0.040 -0.036 -0.170 -0.216 -0.166 0.018***

(0.071) (0.102) (0.213) (0.192) (0.213) (0.007)
High 0.152* 0.345** 0.176 0.198 0.120 -0.001

(0.091) (0.170) (0.269) (0.264) (0.268) (0.009)
R2 0.635 0.556 0.522 0.557 0.524 0.083
N 2,539 2,539 2,539 2,539 2,539 2,539
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Conclusions

A defined contribution system requires much more understanding of
financial concepts than a defined benefit one

It requires more action and decisions by the investor
Despite their lack of understanding of the system, people have a “better than
expected” estimate of how much their pension will be
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Some unintended results (early retirement and mandatory contributions).
Should we do something to counteract the response of those who had
underestimated their pensions? Should expectations be anchored by the
Regulator?

Commitment devices may be useful but only if informational gaps have been
filled
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Future Research

Survey data

Double check data & and complement administrative data

Potential extensions

How to inform about risk during working years and upon retirement
(retirement products)
Commitment mechanism. . .
. . . or immediate action
(Voluntary) Enrollment on a reminder program (i.e. text messages)
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Treatment and Design More Details about Results

Details Pension Simulation

Follows work in Berstein et al (2013)

Draws 2000 paths of real returns (sampled according to historical values)

Computes the total savings accumulated for each path

Assume same # of mandatory contributions per year
Real wage growth differentiated by age and gender
Computes the pension using estimated prices

Full online simulator works with distribution of values

Simplified simulator reports the average of the 2000 realizations

Pension computed in real terms Back
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Treatment and Design More Details about Results

Balance – Descriptive

Mean Difference
N Control Treatment T-C

Female 2,545 0.510 0.526 0.020
( 0.020)

Age 2,545 39.300 37.821 -1.414***
( 0.488)

Primary school 2,541 0.150 0.158 0.006
( 0.014)

High school 2,541 0.338 0.321 -0.018
( 0.019)

Some post-secondary 2,541 0.332 0.356 0.023
( 0.019)

Head of household 2,541 0.707 0.680 -0.024
( 0.018)

Working 2,546 0.801 0.800 0.001
( 0.016)

In labor force 2,546 0.905 0.883 -0.021*
( 0.012)

Wage (avg. M$last 6 months) 2,546 446.227 481.534 39.005**
( 16.404)

Robust standard errors in parenthesis. *** p<0.01, **p<0.05, *p<0.1. Back
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Treatment and Design More Details about Results

Balance – Savings

Mean Difference
N Control Treatment T-C

Affiliated 2,546 0.954 0.954 0.001
( 0.008)

Desired pension (M$) 2,514 505.548 569.798 46.854
( 54.532)

Expected pension (M$) 2,514 249.891 289.550 29.268
( 31.045)

AFP important for retirement 2,541 0.821 0.844 0.022
( 0.015)

Balance mandatory account (UF) 2,546 384.501 427.316 46.005*
( 27.679)

Bono (UF) 2,546 16.337 16.081 -0.330
( 4.093)

Savings (M$) outside system 1,598 2,781.575 2,160.213 -674.995
( 932.853)

Robust standard errors in parenthesis. *** p<0.01, **p<0.05, *p<0.1. Back
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Treatment and Design More Details about Results

Balance – Contributions in Previous Year

Mean Difference
N Control Treatment T-C

Voluntary Cont. (M$) 2,546 19.941 30.736 10.720
( 12.747)

Mandatory Cont. (M$) 2,546 431.733 439.042 12.232
( 19.409)

N Voluntary Cont. 2,546 0.402 0.434 0.035
( 0.081)

N Mandatory Cont. 2,546 7.861 8.002 0.181
( 0.190)

Ever Contributed Vol. 2,546 0.048 0.057 0.011
( 0.009)

Robust standard errors in parenthesis. *** p<0.01, **p<0.05, *p<0.1. Back
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Treatment and Design More Details about Results

Balance – Knowledge and Simulation

Mean Difference
N Control Treatment T-C

Ease with system (1-7) 2,413 4.780 4.718 -0.065
( 0.071)

Knows how are pensions calculated 2,532 0.448 0.451 0.005
( 0.019)

Knows % of wage discounted 2,532 0.432 0.434 0.003
( 0.020)

Financial knowledge score (0-3) 2,535 1.566 1.574 0.014
( 0.036)

Estimated pension (M$) 2,544 257.504 306.771 49.853***
( 12.893)

Mistake (M$) in expected pension 2,512 7.142 17.120 21.250
( 32.322)

Mistake (M$) (absolute value) 2,512 187.696 243.207 44.031
( 31.302)

Robust standard errors in parenthesis. *** p<0.01, **p<0.05, *p<0.1. Back
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Treatment and Design More Details about Results

Follow-up Survey
Savings outside the pension system

Variables N Control Mean Pers. Info.

Panel A: Current Savings
Has other savings for retirement 726 0.202 0.035

( 0.030)
Savings outside the system (log) 728 1.125 0.773**

( 0.321)
System’s pension important (0-2) 698 0.728 0.017

( 0.033)
Panel B: Expected income source after retirement

Pension and government transfers 726 0.094 -0.007
( 0.021)

Pension and complementary sources 726 0.771 0.044
( 0.030)

Not clear 726 0.135 -0.033
( 0.024)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Back
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Treatment and Design More Details about Results

Follow-up Survey
Savings outside the pension system

Variables N Control Mean Pers. Info.

Panel C: Complement savings after retirement
Other savings 630 0.139 -0.018

( 0.027)
Keep working 630 0.734 0.018

( 0.035)
Family help 630 0.051 0.021

( 0.019)
Real estate 630 0.177 -0.031

( 0.028)
Other 630 0.016 0.001

( 0.011)

Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1 Back
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Treatment and Design More Details about Results

Follow-up Survey
Labor market participation and formalization

Variables N Control Mean Pers. Info.

Working 734 0.834 0.002
( 0.023)

Working with contract 727 0.676 -0.025
( 0.030)

Employed 734 0.639 -0.003
( 0.031)

Income from main occupation 675 493,227.524 -6,817.886
( 30,308.597)

Additional income 691 42,772.716 8,580.845
( 10,102.095)

Health insurance (public or private) 730 0.868 0.048**
( 0.021)

Public health insurance 730 0.667 0.030
( 0.031)

Private health insurance 730 0.201 0.018
( 0.026)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Back
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Treatment and Design More Details about Results

Results
Information and Module Recall

Variables N Control Mean Pers. Info.

Module recall 746 0.824 0.091***
( 0.025)

Did you learn about...?
Pensions, wages, etc (general) 735 0.168 -0.055**

( 0.026)
How to increase pension 735 0.092 0.033

( 0.023)

Module with alternatives to inc. pension 735 0.106 0.295***
( 0.030)

Does not remember 735 0.633 -0.274***
( 0.035)

Valuation of info received (1-7) 368 5.500 0.484***
( 0.148)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Back
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Treatment and Design More Details about Results

Results
Knowledge

Variables N Control Mean Pers. Info.

Pensions system knowledge (1-7) 741 3.995 0.270**
( 0.113)

Informed about system (last 10 months) 741 0.299 0.040
( 0.032)

Knows how are pensions calculated 740 0.068 0.001
( 0.018)

Knows % discounted by AFP 719 0.119 0.016
( 0.023)

Understands voluntary savings (APV) 719 0.612 0.068*
( 0.035)

Knows retirement age 719 0.751 0.074**
( 0.029)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
Back
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Treatment and Design More Details about Results

Results
Planned behavior and Valuation of system

Variables N Control Mean Pers. Info.

Affiliating to AFP 741 0.035 -0.013
( 0.012)

Initializing/increasing voluntary savings 741 0.394 0.085**
( 0.036)

Changing contributions frequency 741 0.159 0.022
( 0.028)

Changing expected retirement age 741 0.256 -0.038
( 0.031)

Informing more about the system 741 0.604 0.064*
( 0.035)

AFP qualification (1-7) 710 3.147 0.206
( 0.134)

Pension is an adequate retribution (0-1) 686 0.131 0.063*
( 0.036)

Trust in the system (1-7) 720 2.835 0.198
( 0.131)

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 Back
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Treatment and Design More Details about Results

Heterogeneity by Demographics
Behavior within the pension system - 12 months

Total Savings N. of Voluntary N. of Mandatory Retired
(logs) Voluntary Savings (logs) Mandatory Savings (logs)

Panel A: By Gender
Pers. Info.*Male 0.026 0.031 -0.263 -0.306* -0.287 0.008

(0.072) (0.109) (0.193) (0.186) (0.193) (0.006)
Pers. Info.*Female 0.110* 0.214** 0.138 0.006 0.107 0.016**

(0.067) (0.100) (0.205) (0.181) (0.204) (0.008)
R2 0.634 0.554 0.519 0.556 0.520 0.079

Panel B: By Age
Pers. Info.*> 5 yrs 0.085* 0.122 -0.042 -0.134 -0.070 0.003*
from retirement age (0.051) (0.076) (0.151) (0.139) (0.150) (0.002)
Pers. Info.*< 5 yrs 0.061 0.234 0.370 0.192 0.314 0.035*
from retirement age (0.220) (0.353) (0.400) (0.375) (0.397) (0.019)
Pers. Info.*Passed -0.275 0.008 -1.233* -1.082 -1.200* 0.190**
Retirement Age (0.323) (0.385) (0.731) (0.679) (0.726) (0.096)
R2 0.635 0.554 0.521 0.559 0.523 0.348

ControlMean 0.381 0.570 10.392 7.886 10.369 0.013

Back
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Treatment and Design More Details about Results

Heterogeneity by Demographics
Behavior within the pension system - 12 months

Total Savings N. of Voluntary N. of Mandatory Retired
(logs) Voluntary Savings (logs) Mandatory Savings (logs)

Panel C: By Educational Level
Pers. Info.*<HSD 0.087 -0.054 -0.551 -0.561* -0.558 0.044**

(0.088) (0.104) (0.350) (0.325) (0.350) (0.019)
Pers. Info.*HSD -0.075 0.023 -0.019 -0.123 0.002 0.008

(0.081) (0.125) (0.216) (0.221) (0.215) (0.009)
Pers. Info.*Some 0.104 0.314** 0.197 0.194 0.115 0.006
college (0.084) (0.127) (0.265) (0.229) (0.265) (0.006)
Pers. Info.*Complete 0.261* 0.105 -0.189 -0.490 -0.220 0.006
university (0.151) (0.230) (0.343) (0.299) (0.344) (0.008)
R2 0.635 0.554 0.519 0.556 0.520 0.082

ControlMean 0.381 0.570 10.392 7.886 10.369 0.013

Back
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Treatment and Design More Details about Results

Methodology and Design
SP Full Simulator
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