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Abstract
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1 Introduction

Social protection reforms for old-age have been an important issue in Latin America

in the last 30 years. Following the pioneered experience of Chile, many countries of this

region have implemented structural reforms, which introduced (totally or partially) defined

contribution schemes (DC) in their social security systems. These schemes are, in general,

administrated by the private sector, mandatory to formal employees and offer a pension

based on individual saving accounts.

Although pension reforms had helped to make pension systems more financially sustain-

able across Latin America, there are still major challenges of the DC schemes. One of them

is that the coverage rate has remained low, with acute differences between rural and urban

areas and among income groups (Rofman and Oliveri, 2011). Another issue is the assessment

of the potential impacts of market competition and fee (Kritzer, Kay and Sinha, 2011) on

old-age pensions.

In this paper, we analyze the impact of a new fees scheme on expected pensions and

replacement rates. We use the recent reform implemented in Peru on its DC system. In

2012, the authorities change from a front-end load fee regime (that charges a percentage

of the monthly income) to a balance fee regime (that charges an annual percentage of the

accumulated saving account)1.

A first feature of our analysis is that we make use of a micro-simulation model of retire-

ment. These models have enabled economists to project a variety of variables over time and

under uncertainty, and to bring detailed results which add value to policy recommendations

(Sonsbeek, 2011). Such models operate at individual level and ,therefore, they are able to

capture the heterogeneity of the population and outperform the usually applied representa-

tive agent models. Given the fact that the impact of the reform in expected pensions will

be in full force in the long run, a micro-simulation model seems the most natural starting

point for our analysis.

A second feature of our study is that our micro-simulation model is applied to new

administrative data from the Superintendence of Banking, Insurance and Private Pension

Funds (SBS) which is a cross-sectional sample of 107,692 affiliates to the peruvian Private

Pension System (SPP, for its acronym in Spanish) aged 18 to 64 years old in December 2013.

The main advantage of this data is that it includes very accurate and detailed information

on individual incomes, pension saving accounts, date of last contribution and whether the

individual is entitled to a recognition bond. This level of accuracy will be most useful to

predict future pensions and replacement rates under uncertainty. As far as we know, an

1Law 29903. For more details on this reform see Subsection 2.1.
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analysis of the reform based on a micro-simulation model on such administrative data has

not been conducted yet.

Some studies in Social Security in Pensions have been made by Alonso et al. (2014),

Chavez-Bedoya and Ramirez-Rondan (2014), Aguila et al. (2014), Olivera (2010) and Bernal

et al. (2008). Alonso et al. (2014) analyze the recent reform, but they use a representative

agent model by groups and do not explore its impact on pensions and replacement rates.

Chavez-Bedoya and Ramirez-Rondan (2014) develop a theoretical model to compare both

fee schemes considering the present value of disbursements that affiliates will have to make,

but they neither explore the effects on pensions nor have administrative data. Aguila et al.

(2014) compares the impact on pension wealth for before and after Mexico’s 2008 reform on

fee scheme charged by pension fund managers (AFORE), but it does not take into account

long-term effects of each fee scheme on pension wealth. Studies made by Bernal et al. (2008)

and Olivera (2010) use administrative data and explore expected pensions like our study,

but none of them focus on the recent reform2.

In general, our model is able to exploit the heterogeneity and accuracy observed in

the data. In the simulation, we observe that as individuals get older their pensions and

replacement rates decline considerably when they are charged a balance fee instead to a

front-end load one. This effect varies by age and income: younger individuals are more

affected by the reform because of the expected growth on incomes and larger capitalization

horizon whereas individuals on the highest quintiles of income are negatively affected due to

the balance fee shall be levied on a higher saving account. We conduct our analysis using

two scenarios: a non-competitive and a competitive scenario. The negative effects remain in

the second scenario.

This analysis contrasts with some assumptions or arguments given on behalf of the re-

form’s sake. One of them was that, by implementing a balance fee regime, individuals would

have more present income during their life cycle. Indeed, a front-end load fee charges a per-

centage of the monthly income, which reduces present consumption whereas a balance fee

charges an annual percentage of the accumulated saving account so directly reduces future

consumption and favors present one. Therefore, the argument is true but it is incomplete to

make welfare analysis. Does the reform seem to be welfare improving for individuals? The

potential welfare impact of having more income today has to be analyzed considering the im-

pact of having less income tomorrow (smaller pension during retirement) as a trade-off. The

proper way to explore this could be to explore the impacts in terms of substitution between

present and future consumption modelling preferences (see for instance Chavez-Bedoya and

Ramirez-Rondan (2014)). Nevertheless, we may say that this reform under analysis does not

2Appendix A provides a more complete review on such studies and describes others.
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necesarily matches the principal objectives of a social security system: providing sufficient

old age pension.

The need for research on potential impacts before implementing this type of reforms

seems crucial. This study focus on evaluating a specific reform and, by doing so, on having

some piece of work that increases the understanding on this issue. The possibilities to further

investigate this are broad and challenging.

The rest of the paper is organized as follows. Section 2 offers background of the Peruvian

Social Security System and its 2012 reform; in addition, it describes the administrative data

used for this study. Section 3 presents our micro-simulation model and gives details on how

pensions and replacement rates are predicted. It also describe the crucial variables needed

to simulate pension saving accounts. The estimation results are presented in Section 4. In

Section 5, we conclude and provide some ideas on how to continue working on this topic.

2 Background and Data

2.1 Background

Peru has currently a parallel social security system. This means that 2 systems coexist

at the time: one publicly administered by the State, the National Pension System (SNP,

for its acronym in Spanish); and another privately administered by Pension Fund Managers

(AFP, for its acronym in Spanish), the Private Pension System (SPP). The first scheme

operates on the basis of a solidarity pillar in which active workers (rent generators) finance

the pensions of those people going to retirement (Bernal et al., 2008). However, this scheme

started to have financial and sustainability problems, among other reasons, due to the pop-

ulation ageing tendency, the inconstancy of the contributions of active workers and a poor

financial management conducted by the government. Thus, in 1992 the SPP was launched,

following the pioneering experience of Chile. This system left aside the solidarity pillar that

characterizes the Pay-as-you-go systems and replaced it for one in which every affiliate would

finance its own pension with the contributions that he makes during his active working life to

his individual saving account. These accounts were privately managed by the AFPs, which

could charge a management fee to the affiliates for doing so.

In 2013, the Peruvian Social Security System Reform came in force and established that

balance fees would be mandatory for all Pension Fund Managers (before the reform, only

front-end load management fees were allowed). However, this change has a transition period

of 10 years, in which a two-component mixed fee will be applied: the first component is a
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front-end load fee, and the second component is a fee calculated on the basis of the new

pension fund balance generated by contributions since the effective date in which the reform

came in force (February 2013). The front-end load fee component will decrease until it disap-

pears and, from then on, only a balance fee will be applied. For the existent affiliates before

the reform, this mixed fee will be applied on the basis of their new contributions, unless

they indicate (within time and means established by the Superintendency) their decision to

remain under the old fee scheme (front-end load fee only). It is important to mention that

the new affiliates after the reform do not have this option.

Between December of 1999 and December of 2014, 6 different AFP have operated in the

SPP within different periods of time: Horizonte, Integra, Profuturo and Union Vida were

already operating in 1999. The latter was no longer operating by the end of 2006, and, in

the case of Horizonte, by the end of 2013. On the other side, Prima and Habitat started

operations by the end of 2005 and middle 2013, respectively.

Under the Front-end load scheme, by the end of 1999, the lowest, the mean and the

highest management fees were 2.30, 2.39 and 2.50%, respectively; and by the end of 2014,

they were 1.55, 1.61 and 1.69%, respectively. Thus, within a 15-years period, there has been

a small reduction on management fee levels, as it is shown in Figure 1. Under the mixed-fee

scheme, for both components (front-end load and balance fee) there has been a significant

reduction on fee levels (Figure 2) as the new pension fund manager Habitat enter the market,

and as the date (September 2013) on which affiliates must decide if they wanted to return to

the front-end load fee scheme or stay in the new balance fee scheme approached. However,

it is worth noting that only a 23-months period is observed and further reductions can be

expected over time depending on the competition level of the pension managers market.

2.2 Datasets

The database used to conduct the simulation consists of a random and stratified sample

of administrative records drawn from the total population of SPP affiliates in December 2013

(SPP 2013). The sample size is 107,692 individuals that are 18-64 years old in December

2013, which is equivalent to 1.8% of the total population of affiliates. This database have

detailed information on income, date of last contribution, pension fund balance, whether the

affiliate has or not right to a recognition bond, actual value of the recognition bond, among

others. These mentioned variables are required to predict pensions and replacement rates.

Moreover, we use two additional random and stratified administrative datasets that con-
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Figure 1: Fee levels under Front-end Load Scheme

Figure 2: Fee levels under Mixed Scheme: Front-end Load and Balance Fee Components

(a) Front-end Load fee Component (b) Balance fee Component
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tain similar information to that of our principal database: the first one is a sample drawn

from the total population of the SPP in December 2006 (SPP 2006), provided by the Super-

intendency, and we use it to compute annual income growth rates, as described in subsection

3.1; the second one is a sample drawn from the total population of the SNP in December

2013 (SNP 2013), provided by the National Pension System Administrator (ONP, for its

acronym in Spanish), and we use it, together with the SPP 2013 database, to estimate a

proxy of contribution density, as described in subsection 3.2.

2.3 Descriptive Analysis

The administrative database used to conduct the simulation (SPP 2013) has a total

number of 94,808 observations. A larger presence of men over women is observed (64% and

36%, respectively), which is consistent with a still existing lower presence of women in the

formal labor market. The average age is 38 with no major difference between men and

women.

There is a high incidence of missing values in the income variable. To deal with this, and

to be able to exploit as much information as possible from the database when conducting the

simulation, we follow Olivera (2015) and estimate the income of these individuals by using an

OLS regression 3. The database also shows incomes that do not belong to the cross-section

date, but to past dates. These will be updated by inflation, using the Consumer Price Index

(IPC, for its acronym in Spanish).

Observations with monthly wages above 99th percentile and below 1st percentile are

removed because they are considered as outliers, leaving us with a final number of 94,808

observations. Table 1 shows descriptive statistics for the administrative database used for

simulations.

3 Model

Micro-simulation is a modelling technique that operates at individual unit levels, like per-

sons, households and firms. The results of these models are known for providing richness in

details, which adds value to projections and policy recommendations Sonsbeek (2011). Given

that micro-simulation models operate at individual level, they capture the heterogeneity of

the population and outperform the usually applied representative agent models. The model

3Where the logarithm of income is the dependent variable, and is estimated as a function of the following
variables: logarithm of the pension balance, age of the individual, age squared, age to the power of 3, time
spent in the SPP, time spent squared, time spent to the power of three, a dummy for sex, Pension Fund
Manager, months contributed to a recognition bond, and the nominal value of the recognition bond
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used in this paper projects individual pensions and replacement rates through the modelling

of three major factors: monthly wage and its annual growth during the active working life

of the affiliate until his retirement, the probability of contributing or not the next month

to his pension fund, and the profitability of the fund in which the affiliate contributes. The

pension value is computed with the following expression:

Pensioni =
CIC65

i,t +RBi

CRUi

(1)

Where CIC65
i,t is the pension balance accrued up to retirement age (65), RBi is the

real value of the Recognition Bond, and CRUi is the annuity price for individual i. This

last factor is computed with a given discount rate and survival probabilities drawn from

the SPP’s official life tables4. It is observed in Equation 2 that the value of the pension

depends on the value of the accumulated fund at retirement date; and this, at the same

time, depends on income, contribution density and the profitability of the pension fund.

The replacement rate is the ratio of pension to wage. There is no agreement of what wage

one should take to compute the replacement rate, (some researchers favor the last wage

earned before retirement, while others favor an average of past years). In this study, we will

use the last wage earned to compute the replacement rate.

RRi =
Pensioni

Wi,t

(2)

Equations 3 and 4 describe the monthly growth of the pension balance (CIC) until

retirement date under two scenarios: under a front-end load fee scheme and a balance fee

scheme, respectively. In the case of the balance fee scheme, two alternatives are considered:

competitive and non-competitive scenario. In the non-competitive scenario, we will take a

balance fee rate of λ = 1.44%5, which will be constant over time; in the competitive scenario,

a decreasing long-term balance fee will take the same value and, gradually, reach λ = 0.55%6

in the long-term. The balance fee will be levied from the pension balance at the end of each

year. According to the 2013 reform, the new balance fee will only be levied on funds accrued

starting from January 2013.

CICf
i,t+1 = CICf

i,t ×
(

1 +
Rt+1

21

)21

+Wi,t+1 × 0.10× contdi (3)

4CRU is 161.68 and 155.55 for females and males. It is assumed that every affiliate is married and that
the husband is four years older than his wife

5Average balance fee rate in August 2013.
6Estimated balance fee as the long-term equilibrium SBS (2013).
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CICs
i,t+1 = CICi,t0 +(1−λ)×

(
CICs

i,t ×
(

1 +
Rt+1

21

)21

+Wi,t+1 × 0.10× contdi − CICi,t0

)
(4)

Where Rt is the monthly rate of return considered for the pension fund at period t (for

more detail see subsection 3.1), Wt is the wage of the affiliate in period t and contdi is the

proxy estimated for contribution density, as described in subsection 3.2. We use 21 in the

equations, because we assume that a month only has 21 business days and, on the other

hand, 0.10 is the fraction of the affiliate’s wage that has to be contributed to the pension

fund.

It is important to mention that, due to the fact that we do not count with a variable

that shows under which commission scheme is the affiliate, the analysis in the current study

is developed assuming two scenarios: one in which all the affiliates stay under the front-end

load fee scheme, and other one in which everyone switch to the balance fee scheme. This,

however, is not an obstacle for the micro-simulation model to provide inference over future

pensions and replacement rates for different groups of age, sex and income level.

3.1 Wages

The micro-simulation model uses trajectories of real wage that follow growth rates g

specific by sex, income quintile and age group (see equation 5). This growth rates are

estimated using the SPP 2006 and 2013 databases, and then computed to the SPP 2013

database by birth cohort, in order to conduct the microsimulation process. This means,

for example, that the median income in the 2006 database for men, in the highest income

quintile, belonging to a certain age group, and thus to a determined birth cohort, will be

compared with median income for men, in the highest income quintile and belonging to that

same birth cohort in the 2013 database. It is important to mention that medians of incomes

by sex, income quintile and group age are used to compute the growth rates, due to the fact

that the median is not affected by outlier values, while the mean is affected by them. Table

2 shows these wage growth rates.

Wi,t+1 = Wi,t(1 + ga,s,q) (5)

Where i refers to the individual affiliate, a to age group, s to sex and q to income quintile

9



Table 2: Annual Growth Rates (%) by age group and income quintile

Men
Age Group Q1 Q2 Q3 Q4 Q5

20-24 1.7 2.1 1.9 3.1 4.9
25-29 1.5 1.9 2.1 2.5 4.2
30-34 1.7 1.9 1.7 2.8 3.2
35-39 1.0 1.9 1.8 2.5 2.4
40-44 1.3 1.9 1.6 2.5 2.8
45-49 1.1 1.6 1.8 2.2 3.0
50-54 1.8 1.7 1.8 2.5 3.2
55-59 1.6 2.0 1.6 2.7 3.2
60-64 0.0 0.0 0.0 0.0 0.0

Women
Age Group Q1 Q2 Q3 Q4 Q5

20-24 0.2% 2.6% 1.9% 2.8% 3.4%
25-29 0.6% 2.2% 1.6% 2.5% 3.8%
30-34 1.2% 1.9% 1.2% 2.2% 2.9%
35-39 1.0% 1.8% 1.0% 2.4% 3.2%
40-44 1.2% 1.7% 1.0% 3.0% 4.4%
45-49 2.3% 1.7% 1.1% 3.0% 3.4%
50-54 0.3% 1.6% 1.3% 2.9% 1.6%
55-59 1.5% 2.6% 1.5% 2.0% 2.4%
60-64 0.0% 0.0% 0.0% 0.0% 0.0%

3.2 Contribution density

Contribution density is defined as the number of contributed months over the total num-

ber of months that the individual has been affiliated with the SPP. A low contribution

density can be consequence, among other reasons, of long term unemployment and periods

of informal employment. This last feature is common in a country like Peru and other Latin

American countries that exhibit large informal sectors. Given the unavailability of the exact

contribution density, a proxy must be estimated. Following Olivera (2015) , we use the SPP

and SNP 2013 databases to conduct a probit model for such estimation, where the depen-

dent variable is a dummy variable that takes a value of 1 if the affiliate has contributed in

November or December of 2013, and 0 otherwise.

pcontdi = β0 + β1malei + β2agei + β3age
2
i + β4systemi + β5inc10i + β6inc102

i + εi (6)

Where pcontdi is the probability that the affiliate contributes the next month whether he

has contributed or not within the two months prior to the data collection; male is a dummy

variable for sex, systemi shows the tipe of pension system and inc10i is the decile of income

to which the affiliate belongs to.

This proxy of contribution density will be used to provide more heterogeneity to the

micro-simulation model: the estimated mean probability of contribution will be computed

by sex and income decile to every single individual. It is important to mention that this is

the best possible estimation with the available data. Results are shown in Table 3

10



Table 3: Mean Probability of Contribution by sex and income decile

Income Decile Female Male
1 0.3264 0.2668
3 0.4445 0.3770
4 0.5045 0.4356
5 0.5624 0.4938
6 0.6197 0.5513
7 0.6723 0.6066
8 0.7208 0.6593
9 0.7652 0.7084
10 0.8054 0.7544

3.3 Return rate of pension funds

The rate of return of pension funds is a crucial determinant of the pensions levels that

the affiliates will receive and is measured by the variations in the share value, which is a

measure used by the Pension Fund Managers to standardize the value of each fund7 given

that they invest in diverse instruments.

The pension an affiliate will receive depends directly on the pension balance at retirement

date, while this will be equal to the share value of the day (this varies daily) multiplied by

the number of shares the affiliate owns. It is important to mention that the number of shares

an affiliate owns depends of the number and amount of the contributions made during his

active working life as an affiliate.

Normally, literature about social security assumes scenarios with fixed profitability rates

along the projection horizon, which is a really strong assumption, given that historical evi-

dence shows that returns are not fixed through time. This is the case of studies like the ones

made by Bernal et al. (2008), Olivera (2010), Alonso et al. (2014). Thus, in this study we

follow Chavez-Bedoya and Ramirez-Rondan (2014) and use a Geometric Brownian Motion

(GBM)(like the one in Figure 3) to model the path that the share value will follow in the

future and achieve an adequate modelling of profitability. The GBM is a stochastic process

that has a deterministic component and also a random one; this last one is given by a Wiener

process. It is also observed in Figure 3 how good the GBM, using historical parameters, pre-

dicts real observed returns from 2001 to 2014. The GBM follows the following stochastic

differential equation:

7In 2005, the ‘multi-fund’ system was created to give the affiliates wider investment options according to
their risk appetite. Fund 2 is used for the calculus made in this study
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dV (t) = µV (t)dt+ σV (t)dB(t), V (0) = V0 (7)

Historical share value returns adjusted by inflation from January 2001 to December 2014

from Integra AFP8 are used to calculate the monthly volatility (which multiplied by the

Wiener Process is part of the random component of the GBM); this is done following Chavez-

Bedoya and Ramirez-Rondan (2014). It must be mentioned that due to the abnormal returns

that took place since 2005 until 2011, these years are not included in the calculus. After

this, σ = 1.27% is obtained.

On the other hand, for the deterministic component of the GBM, a real annual rate of

return of 5% is assumed. This assumption is made following the recommendations of the

Superintendency (SBS, 2013) on its Technical Appendix 1. This is consistent with the fact

that, as an economy registers a sustainable growth and its stock market develops, a reduction

of the country risk so as a reduction of the rate of return of the Pension Fund investments

are expected. In that line, evidence from pension funds from OCDE country members shows

that real annualized rate of return from these countries was lower than 5% for the 2002-2011

period. Likewise, the real annualized rate of return of the Chilean Private Pension System

(which has been operating more than 30 years) decreased from 14% on the first 10 years of

operation to 5% on the first 30 years of operation.

1,000 simulations of the GBM are made in order to obtain different paths that the share

value could take and, therefore, different rate of return options. We took the average of

all simulations, and thus obtained a reasonable average path, more in line with a standard

8This AFP is taken as an adequate Benchmark of the SPP due to the fact that it was the only AFP that
remained or did not go through a fusion process since the beginning of the available historical observations
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Table 4: Projected annual Returns-Average of the 1000 GBM

Year R%
2015 5.51%
2016 5.40%
2017 5.56%
2018 5.62%
2019 5.55%
2020 5.41%
2021 5.42%
2022 5.58%
2023 5.61%
2024 5.46%
2025 5.63%
2026 5.59%

Year R%
2027 5.30%
2028 5.54%
2029 5.50%
2030 5.53%
2031 5.35%
2032 5.70%
2033 5.51%
2034 5.40%
2035 5.75%
2036 5.57%
2037 5.60%
2038 5.68%

Year R%
2039 5.28%
2040 5.46%
2041 5.80%
2042 5.66%
2043 5.62%
2044 5.63%
2045 5.73%
2046 5.57%
2047 5.38%
2048 5.27%
2049 5.40%
2050 5.61%

Year R%
2051 5.64%
2052 5.71%
2053 5.58%
2054 5.64%
2055 5.51%
2056 5.51%
2057 5.55%
2058 5.40%
2059 5.82%
2060 5.64%
2061 5.30%

return provided by the Pension Fund Managers. Returns projected until year 2061 (year in

which the youngest affiliate in the sample goes to retirement) are presented in Table 4.

4 Results

Intuitively, changing to balance fee scheme affects affiliates as it replaces future income

(lower pensions) with present income (increased monthly disposable income). Therefore, in

this section, we present results of comparing pensions and replacement rates under both

fee schemes in groups determined by sex and income quintile. Furthermore, heterogeneous

results will be described among these groups for each of the nine age groups there are.

Finally, a comparison analysis on money disbursement throughout the horizon period of

contribution to the SPP under both fee schemes is made.

In order to achieve robustness analysis, first, it is considered a scenario in which the

balance fee charged on average by the SPP will maintain the same level that has from a

starting point (suggesting that there is no decline in fee rates for competition). This scenario

will be considered as the non-competitive scenario. Second, another scenario on which these

rates do get lower during the contribution horizon (following the same assumptions raised

by the SBS (2013) about the evolution of the balance fee) is contemplated. The latter will

be considered as the competitive scenario.

Results found from using a static micro-simulation model suggests that pensions and

replacement rates decrease because of the reform, specifically because of the change in fee

13



charging scheme.

4.1 Flat balance fee

For the analysis made based on a fixed balance fee over time, evidence shows that younger

affiliates are the most affected in terms of further reduction in their pension, compared with

other older affiliates (see Table 5). This is what was expected, since young people have a

greater expected horizon for capitalization of their pension balance, which will allow the

fee to levy a growing balance fund for a longer period of time. Thus, it can be said that

the negative effect on pensions for changing the fee scheme is decreasing in the age of the

affiliate.

On the other hand, it is also concluded that individuals in the upper income quintile will

be always more affected in terms of reduction of their pension. This is intuitive, since it is

expected that the higher the income is (and thus, the higher the contributions to the pension

balance), the greater will be the burden of a fee that levies the pension balance. It can also

be argued that people with high income levels may have more chance to keep increasing their

wages in the future, as a consequence of higher productivity gains throughout their active

working live. This will lead them to, once again, make bigger contributions to the pension

balance and, thus, face a greater negative effect on their final retirement pension.

Together with the findings in the affiliates’ pension analysis, affiliates to be the most

affected in terms of further reducing of their replacement rate as a result of the reform are

the youngest, due to the aforementioned higher horizon of expected capitalization to their

individual accounts, which will allow the balance fee to levy over a growing fund during a

longer period of time.

However, the negative effect of the balance fee on the replacement rate has its top in the

third quintile, and then starts to decreases in the fourth and fifth quintile; unlike the pension

analysis, in which the negative effect had its top in the fifth quintile. It can be observed in

Table 6 that, for all group ages, the negative effect due to the balance fee increases until the

third quintile and then, starts to decrease in the following ones.

This can be explained because the replacement rate is a relative indicator (unlike the

pension, which is an absolute one) that shows what proportion of the individual’s income is

covered by the pension received. Taken this into account, and also the fact that the wage

used to build the replacement rate in this study is the last one during the affiliate’s active

working live, and thus, by construction of the model, the highest income that the affiliate

will have, a possible explanation for these results would be that, even though the pension is

lower under the balance fee scheme for every income quintile category (compared with the

14



front-end load scheme), the higher wage taken to built the replacement rate in the last two

quintiles will shorten the difference between the replacement rates under the two different

fee scheme scenarios and thus, make the negative effect smaller.

4.2 Decreasing balance fee

Assuming a scenario of declining balance fee over time, as argued by the SBS (2013),

the results found are very similar to those found by assuming a flat balance fee over time:

pensions and replacement rates will be reduced as a result of the change in fee scheme,

however, they do so in a smaller magnitude.

Thus, in Table 7, it can be observed that as a consequence of the reform, younger in-

dividuals will be most affected in terms of their pension while richer affiliates will see their

pensions reduced in larger magnitudes than for those with no college education.

On the other hand, Table 8 shows the same pattern observed in the replacement rate

analysis when a constant balance fee was assumed over time (see Table 6): young affiliates

will see their replacement rates reduced to a greater extent than older affiliates; whereas,

once again, the greater negative impact on replacement rates has its top in the third quintile

and then decreases.

However, it is worth noting that the biggest difference in the magnitudes of the effects

between analysis assuming constant and decreasing balance fees, it is observed for younger

affiliates. This is because, in case fees are not reduced over time as suggested by the SBS,

younger affiliates are those who would have to face non-decreasing charges, levying on their

individual pension account for a longer period of time.

4.3 Cost comparison analysis

So far, the analysis provided here consists in quantifying pensions and replacement rates

the affiliates will receive as a measure of whether the migration to a balance fee regime is

beneficial for these affiliates or not.

However, this measure would be incomplete since this reform proposes a trade-off for

the affiliate: the individual will have a lower pension but higher monthly disposable income.

Therefore, we propose a similar methodology raised by the application of the SBS (2013)

to compare the amounts of money that should be disbursed by the affiliate under both fee

schemes. The amounts of money disbursed are annualized and discounted at an annual rate

of 4 % in order to obtain present values and, thus, make the comparison.

Table 9 indicates the proportion of affiliates of each heterogeneous group (by sex, income

quintile and age) that would spend less if they would be charged the front-end load fee (over
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their monthly income). An increasing trend is observed in the proportion of affiliates which

would spend less money if they were under the front-end load fee along the horizon of age, so

as along the income quintiles (the higher the income level, the more expensive the balance

fee).

The explanation for this is that the balance fee, in the first 10 years of its implementation,

is actually a mixed fee9, which includes a charging component over the accumulated pension

fund (balance fee) and other over the monthly income (front-end load fee). This last compo-

nent over remuneration will be reduced to zero in February 2023, according to Resolucion

SBS No. 8514-2012. Therefore, affiliates who are closest to retire will have to deal with

a double collection fee for being in the mixed fee scheme, which will make cheaper to stay

under the front-end load fee regime.

On the other hand, front-end load fee along the contribution period had been assumed to

be constant, as indicated by SBS (2013); because this regime only applies to those individuals

who asked to stay in it, who eventually will disappear from the SPP.

Meanwhile, the balance fee (mixed fee) is assumed to be decreasing during the contribu-

tion horizon. Therefore, larger annual amounts shall be disbursed in the front-end load fee

regime. However, the balance fee, for levying on the accumulated fund, will mean higher

payments from affiliates as the fund is greater. This will happen as incomes are higher and as

the affiliate has more years contributing. This suggests that we should expect young people

(who have a higher horizon for capitalization of their fund and for income growth) to disburse

larger amounts of money under a balance fee regime as they approach to retirement age.

This higher cost that will be incurred by young affiliates in the distant future is not reflected

because this cost comparison analysis is done using present value of disbursements. This

means that these higher costs are reduced because they are far from the current time period,

making believe that being on a balance fee scheme is cheaper than being on a front-end load

fee.

It is important to notice that something different happens in the non competitive scenario,

shown in Table 10, where a high concentration of people for whom the front-end load fee

would be cheaper (in terms of disbursements along the active working live) is observed among

the younger and richer affiliates.

This can be explained because, in this scenario, the balance fee would not decrease over

time and that implies that younger affiliates with a longer capitalization horizon and also the

ones that belong to the higher quintiles of income, who are expected to have greater growth

of their pension balances, will face a greater burden because of the balance fee. That is why

there is a high concentration of people for whom the front-end load fee would be cheaper

9As described in Subsection 2.1.
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among the two mentioned groups.

17



T
ab

le
5:

D
iff

er
en

ce
s

in
P

en
si

on
s

b
y

ag
e,

se
x

an
d

in
co

m
e

q
u
in

ti
le

:
N

on
C

om
p

et
it

iv
e

S
ce

n
ar

io
A

ge
G

ro
u
p

F
ee

S
ch

em
e

M
al

e
F

em
al

e
Q

1
Q

2
Q

3
Q

4
Q

5
Q

1
Q

2
Q

3
Q

4
Q

5

<
=

25

F
/E

L
oa

d
37

5
1
1
8

58
7

1
8
0

11
75

3
5
8

21
92

6
4
0

54
24

1
5
2
3

39
8

1
2
5

67
0

2
0
4

11
59

3
6
0

22
87

6
6
4

54
09

1
5
0
8

(6
3)

(2
00

)
(2

28
)

(4
24

)
(2

62
5)

(5
3)

(2
06

)
(2

17
)

(4
31

)
(2

38
1)

B
al

an
ce

25
7

40
7

81
7

15
52

39
01

27
3

46
6

79
8

16
24

39
02

(4
2)

(1
37

)
(1

54
)

(2
91

)
(1

90
2)

(3
3)

(1
42

)
(1

46
)

(2
97

)
(1

72
3)

26
-3

0

F
/E

L
oa

d
29

5
7
9

46
7

1
2
3

92
4

2
4
5

17
54

4
5
3

49
29

1
2
4
5

29
7

8
1

52
0

1
3
7

90
9

2
4
6

18
05

4
6
5

53
16

1
3
2
8

(1
12

)
(2

00
)

(2
12

)
(3

76
)

(2
94

6)
(7

0)
(1

94
)

(1
95

)
(3

88
)

(3
02

7)
B

al
an

ce
21

6
34

4
67

9
13

01
36

84
21

6
38

3
66

3
13

40
39

89
(8

4)
(1

48
)

(1
55

)
(2

75
)

(2
20

4)
(5

2)
(1

43
)

(1
40

)
(2

85
)

(2
27

7)

31
-3

5

F
/E

L
oa

d
24

3
5
5

39
1

8
7

74
6

1
6
8

13
86

3
0
7

41
52

9
0
8

24
0

5
5

42
2

9
4

73
6

1
6
9

14
20

3
1
3

43
79

9
5
0

(1
70

)
(1

94
)

(2
25

)
(3

55
)

(2
94

0)
(1

04
)

(2
03

)
(2

24
)

(3
48

)
(2

54
7)

B
al

an
ce

18
8

30
4

57
8

10
78

32
44

18
4

32
7

56
7

11
07

34
29

(1
36

)
(1

53
)

(1
77

)
(2

76
)

(2
30

1)
(8

3)
(1

61
)

(1
76

)
(2

71
)

(1
99

2)

36
-4

0

F
/E

L
oa

d
18

8
3
5

34
0

6
1

61
6

1
1
2

10
96

1
9
9

35
81

6
4
3

19
1

3
6

36
8

6
6

61
7

1
1
4

11
77

2
1
1

37
66

6
7
6

(1
79

)
(2

38
)

(2
62

)
(3

78
)

(3
00

0)
(1

41
)

(2
26

)
(2

40
)

(3
73

)
(2

63
6)

B
al

an
ce

15
4

28
0

50
4

89
8

29
38

15
5

30
2

50
4

96
6

30
90

(1
51

)
(1

99
)

(2
19

)
(3

14
)

(2
46

5)
(1

18
)

(1
90

)
(2

01
)

(3
10

)
(2

15
7)

41
-4

5

F
/E

L
oa

d
16

1
2
2

31
0

4
1

50
3

7
0

88
5

1
2
3

30
24

4
1
6

16
0

2
3

34
5

4
6

56
0

7
6

96
9

1
3
3

34
19

4
6
7

(2
37

)
(3

17
)

(3
15

)
(3

92
)

(2
68

4)
(2

93
)

(2
77

)
(2

68
)

(3
40

)
(2

57
6)

B
al

an
ce

13
9

26
9

43
4

76
1

26
08

13
7

29
9

48
3

83
6

29
52

(2
10

)
(2

81
)

(2
79

)
(3

44
)

(2
31

7)
(2

58
)

(2
45

)
(2

36
)

(2
97

)
(2

22
5)

46
-5

0

F
/E

L
oa

d
12

6
1
2

27
7

2
5

40
7

3
8

70
4

6
8

26
04

2
4
5

11
7

1
2

29
1

2
6

48
9

4
5

80
2

7
5

26
15

2
4
6

(4
65

)
(2

79
)

(2
47

)
(4

58
)

(2
61

9)
(1

85
)

(2
19

)
(3

06
)

(3
57

)
(1

95
9)

B
al

an
ce

11
4

25
3

36
9

63
6

23
59

10
5

26
5

44
4

72
7

23
69

(4
28

)
(2

59
)

(2
28

)
(4

21
)

(2
38

8)
(1

73
)

(2
02

)
(2

85
)

(3
30

)
(1

77
9)

51
-5

5

F
/E

L
oa

d
85

5
21

9
1
1

32
2

1
8

54
7

3
0

21
99

1
1
5

72
5

24
0

1
2

39
7

2
1

63
3

3
4

22
21

1
2
1

(1
85

)
(2

36
)

(2
78

)
(3

88
)

(2
14

4)
(7

7)
(1

86
)

(2
53

)
(2

82
)

(1
79

6)
B

al
an

ce
80

20
8

30
5

51
7

20
84

67
22

8
37

6
59

9
21

00
(1

77
)

(2
26

)
(2

67
)

(3
71

)
(2

04
1)

(7
4)

(1
79

)
(2

43
)

(2
71

)
(1

70
2)

56
-6

0

F
/E

L
oa

d
71

2
15

7
3

25
4

5
42

7
9

18
31

3
7

48
1

19
6

4
31

3
7

54
8

1
2

16
79

3
4

(3
34

)
(1

77
)

(2
58

)
(4

28
)

(1
86

7)
(1

00
)

(2
37

)
(2

03
)

(1
15

2)
(1

17
2)

B
al

an
ce

69
15

4
24

9
41

8
17

94
47

19
2

30
7

53
5

16
44

(3
28

)
(1

75
)

(2
55

)
(4

23
)

(1
83

5)
(1

00
)

(2
33

)
(1

99
)

(1
12

7)
(1

15
0)

61
-6

5

F
/E

L
oa

d
52

0
13

4
0

20
0

1
36

8
1

17
59

6
48

0
13

4
0

23
8

1
37

8
2

15
19

5
(1

26
)

(2
04

)
(2

26
)

(5
82

)
(1

81
3)

(1
48

)
(1

36
)

(2
91

)
(2

88
)

(1
06

2)
B

al
an

ce
51

13
4

19
9

36
7

17
53

48
13

4
23

7
37

6
15

14
(1

26
)

(2
03

)
(2

26
)

(5
81

)
(1

80
7)

(1
48

)
(1

35
)

(2
90

)
(2

87
)

(1
05

9)

*
S
ta

n
d
ar

d
d
ev

ia
ti

on
s

a
re

sh
ow

n
b

et
w

ee
n

p
ar

en
th

es
is

,
w

h
er

ea
s

b
ol

d
n
u
m

b
er

s
ar

e
th

e
d
iff

er
en

ce
s

in
p

en
si

on
s

u
n
d
er

fr
on

t-
en

d
lo

ad
an

d
u
n
d
er

b
al

an
ce

fe
e.

*
*

D
iff

er
en

ce
s

ar
e

sh
ow

n
in

N
u
ev

o
s

S
o
le

s
(P

er
u
v
ia

n
cu

rr
en

cy
)

18



T
ab

le
6:

D
iff

er
en

ce
s

on
R

ep
la

ce
m

en
t

R
at

es
(%

)
b
y

ag
e,

se
x

an
d

in
co

m
e

q
u
in

ti
le

:
N

on
C

om
p

et
it

iv
e

S
ce

n
ar

io

A
ge

G
ro

u
p

F
ee

S
ch

em
e

M
al

e
F

em
al

e
Q

1
Q

2
Q

3
Q

4
Q

5
Q

1
Q

2
Q

3
Q

4
Q

5
<

=
25

F
/E

L
oa

d
29

.0
9
.1

33
.4

1
0
.2

53
.3

1
6
.2

49
.7

1
4
.5

51
.2

1
4
.5

28
.7

9
.0

36
.7

1
1
.1

63
.5

1
9
.7

49
.2

1
4
.3

53
.5

1
5
.0

(4
.7

)
(9

.6
)

(6
.0

)
(4

.0
)

(6
.3

)
(3

.7
)

(9
.2

)
(6

.7
)

(3
.5

)
(6

.9
)

B
al

an
ce

19
.9

23
.2

37
.1

35
.2

36
.7

19
.7

25
.5

43
.8

35
.0

38
.5

(3
.1

)
(6

.7
)

(4
.0

)
(2

.6
)

(4
.0

)
(2

.5
)

(6
.4

)
(4

.3
)

(2
.3

)
(4

.6
)

26
-3

0
F

/E
L

oa
d

23
.4

6
.3

30
.8

8
.1

45
.5

1
2
.1

44
.7

1
1
.5

42
.7

1
0
.8

27
.0

7
.4

32
.8

8
.6

54
.0

1
4
.6

45
.4

1
1
.7

45
.0

1
1
.2

(8
.8

)
(1

2.
2)

(7
.7

)
(5

.3
)

(3
.8

)
(6

.5
)

(1
0.

9)
(7

.7
)

(5
.3

)
(4

.0
)

B
al

an
ce

17
.1

22
.7

33
.4

33
.2

31
.9

19
.6

24
.1

39
.4

33
.7

33
.7

(6
.7

)
(9

.1
)

(5
.7

)
(3

.9
)

(2
.8

)
(4

.9
)

(8
.2

)
(5

.6
)

(3
.9

)
(3

.0
)

31
-3

5
F

/E
L

oa
d

20
.8

4
.7

28
.3

6
.3

40
.3

9
.1

40
.2

8
.9

39
.4

8
.6

22
.3

5
.1

30
.0

6
.7

47
.5

1
0
.9

40
.5

8
.9

41
.8

9
.0

(1
4.

6)
(1

3.
4)

(1
0.

7)
(7

.5
)

(6
.1

)
(9

.6
)

(1
4.

0)
(1

3.
3)

(6
.6

)
(6

.2
)

B
al

an
ce

16
.1

22
.0

31
.2

31
.3

30
.8

17
.1

23
.3

36
.6

31
.6

32
.8

(1
1.

7)
(1

0.
7)

(8
.5

)
(5

.9
)

(4
.9

)
(7

.7
)

(1
1.

2)
(1

0.
6)

(5
.2

)
(5

.0
)

36
-4

0
F

/E
L

oa
d

17
.5

3
.2

27
.2

4
.8

36
.6

6
.7

36
.1

6
.5

37
.1

6
.6

18
.5

3
.5

29
.1

5
.2

42
.9

7
.9

38
.0

6
.8

39
.9

7
.1

(1
6.

6)
(1

8.
8)

(1
4.

6)
(1

0.
7)

(9
.7

)
(1

3.
7)

(1
7.

6)
(1

5.
7)

(9
.8

)
(9

.8
)

B
al

an
ce

14
.3

22
.4

29
.9

29
.6

30
.5

15
.0

23
.9

35
.0

31
.2

32
.8

(1
4.

1)
(1

5.
8)

(1
2.

3)
(9

.0
)

(8
.2

)
(1

1.
5)

(1
4.

9)
(1

3.
3)

(8
.2

)
(8

.3
)

41
-4

5
F

/E
L

oa
d

16
.0

2
.2

27
.1

3
.6

32
.8

4
.5

33
.0

4
.6

35
.2

4
.8

16
.3

2
.3

30
.0

4
.0

41
.6

5
.7

34
.6

4
.8

40
.5

5
.5

(2
3.

4)
(2

7.
5)

(2
1.

7)
(1

3.
7)

(1
3.

4)
(2

9.
5)

(2
3.

9)
(1

9.
7)

(1
0.

4)
(1

4.
4)

B
al

an
ce

13
.8

23
.5

28
.3

28
.4

30
.4

13
.9

26
.0

35
.9

29
.9

35
.0

(2
0.

7)
(2

4.
4)

(1
9.

3)
(1

2.
1)

(1
1.

9)
(2

6.
0)

(2
1.

1)
(1

7.
5)

(9
.1

)
(1

2.
8)

46
-5

0
F

/E
L

oa
d

13
.3

1
.3

26
.7

2
.3

28
.9

2
.7

29
.6

2
.8

32
.5

3
.0

12
.7

1
.3

27
.7

2
.5

37
.9

3
.5

32
.6

3
.0

37
.2

3
.4

(4
8.

2)
(2

6.
8)

(1
7.

3)
(1

7.
7)

(1
6.

4)
(2

0.
4)

(2
0.

8)
(2

2.
5)

(1
3.

1)
(1

6.
3)

B
al

an
ce

12
.0

24
.3

26
.2

26
.7

29
.5

11
.4

25
.2

34
.4

29
.5

33
.8

(4
4.

3)
(2

4.
9)

(1
6.

1)
(1

6.
3)

(1
5.

2)
(1

9.
1)

(1
9.

2)
(2

0.
9)

(1
2.

1)
(1

5.
1)

51
-5

5
F

/E
L

oa
d

9.
5

0
.6

23
.0

1
.1

24
.7

1
.4

26
.2

1
.4

32
.1

1
.7

8.
4

0
.5

24
.8

1
.2

32
.3

1
.7

29
.3

1
.6

34
.0

1
.8

(2
0.

6)
(2

4.
6)

(2
1.

3)
(1

8.
5)

(1
6.

6)
(8

.9
)

(1
8.

8)
(2

1.
0)

(1
2.

4)
(1

5.
5)

B
al

an
ce

9.
0

21
.8

23
.4

24
.8

30
.4

7.
9

23
.6

30
.6

27
.7

32
.2

(1
9.

6)
(2

3.
6)

(2
0.

5)
(1

7.
8)

(1
6.

0)
(8

.6
)

(1
8.

0)
(2

0.
1)

(1
2.

0)
(1

4.
9)

56
-6

0
F

/E
L

oa
d

8.
5

0
.2

18
.0

0
.3

21
.3

0
.4

23
.1

0
.5

28
.9

0
.6

6.
0

0
.2

22
.0

0
.4

27
.0

0
.6

30
.0

0
.7

32
.2

0
.6

(3
9.

6)
(2

0.
3)

(2
1.

5)
(2

3.
8)

(1
7.

7)
(1

2.
3)

(2
6.

5)
(1

7.
8)

(6
8.

4)
(1

4.
7)

B
al

an
ce

8.
3

17
.7

20
.9

22
.6

28
.4

5.
8

21
.6

26
.5

29
.4

31
.5

(3
8.

9)
(2

0.
1)

(2
1.

3)
(2

3.
6)

(1
7.

4)
(1

2.
3)

(2
6.

1)
(1

7.
4)

(6
6.

9)
(1

4.
5)

61
-6

5
F

/E
L

oa
d

6.
6

0
.0

16
.5

0
.1

18
.4

0
.1

21
.4

0
.1

28
.2

0
.1

6.
3

0
.0

16
.3

0
.1

22
.1

0
.1

22
.8

0
.1

29
.3

0
.1

(1
6.

3)
(2

4.
7)

(2
1.

1)
(3

5.
0)

(1
8.

1)
(1

9.
5)

(1
6.

6)
(2

5.
3)

(1
7.

2)
(1

6.
6)

B
al

an
ce

6.
6

16
.4

18
.3

21
.3

28
.1

6.
3

16
.3

22
.1

22
.7

29
.2

(1
6.

2)
(2

4.
7)

(2
1.

1)
(3

4.
9)

(1
8.

0)
(1

9.
5)

(1
6.

6)
(2

5.
2)

(1
7.

1)
(1

6.
6)

*
S

ta
n

d
ar

d
d

ev
ia

ti
on

s
ar

e
sh

ow
n

b
et

w
ee

n
p

ar
en

th
es

is
,

w
h

er
ea

s
b

ol
d

n
u

m
b

er
s

ar
e

th
e

d
iff

er
en

ce
s

in
re

p
la

ce
m

en
t

ra
te

s
u

n
d

er
fr

on
t-

en
d

lo
ad

a
n

d
u

n
d

er
b

al
an

ce
fe

e.

**
D

iff
er

en
ce

s
ar

e
sh

ow
n

p
er

ce
n
ta

ge
p

oi
n
ts

)

19



T
ab

le
7:

D
iff

er
en

ce
s

on
P

en
si

on
s

b
y

ag
e,

se
x

an
d

in
co

m
e

q
u
in

ti
le

:
C

om
p

et
it

iv
e

S
ce

n
ar

io

A
ge

G
ro

u
p

F
ee

S
ch

em
e

M
al

e
F

em
al

e
Q

1
Q

2
Q

3
Q

4
Q

5
Q

1
Q

2
Q

3
Q

4
Q

5
<

=
25

F
/E

L
oa

d
37

5
5
8

58
7

8
9

11
75

1
7
7

21
92

3
1
2

54
24

7
3
2

39
8

6
2

67
0

1
0
0

11
59

1
7
9

22
87

3
2
3

54
09

7
2
5

(6
3)

(2
00

)
(2

28
)

(4
24

)
(2

62
5)

(5
3)

(2
06

)
(2

17
)

(4
31

)
(2

38
1)

B
al

an
ce

31
7

49
8

99
8

18
80

46
92

33
6

56
9

97
9

19
64

46
85

(5
2)

(1
69

)
(1

92
)

(3
59

)
(2

27
7)

(4
3)

(1
74

)
(1

82
)

(3
66

)
(2

06
4)

26
-3

0
F

/E
L

oa
d

29
5

4
0

46
7

6
2

92
4

1
2
4

17
54

2
2
6

49
29

6
1
5

29
7

4
1

52
0

6
9

90
9

1
2
5

18
05

2
3
2

53
16

6
5
3

(1
12

)
(2

00
)

(2
12

)
(3

76
)

(2
94

6)
(7

0)
(1

94
)

(1
95

)
(3

88
)

(3
02

7)
B

al
an

ce
25

5
40

5
80

0
15

28
43

14
25

5
45

1
78

4
15

73
46

63
(9

7)
(1

73
)

(1
83

)
(3

25
)

(2
57

9)
(6

1)
(1

68
)

(1
67

)
(3

36
)

(2
65

7)
31

-3
5

F
/E

L
oa

d
24

3
2
9

39
1

4
6

74
6

8
9

13
86

1
6
0

41
52

4
7
0

24
0

2
9

42
2

5
0

73
6

9
0

14
20

1
6
3

43
79

4
8
9

(1
70

)
(1

94
)

(2
25

)
(3

55
)

(2
94

0)
(1

04
)

(2
03

)
(2

24
)

(3
48

)
(2

54
7)

B
al

an
ce

21
3

34
5

65
8

12
26

36
81

21
0

37
2

64
6

12
57

38
90

(1
52

)
(1

72
)

(1
99

)
(3

14
)

(2
60

8)
(9

2)
(1

81
)

(1
98

)
(3

08
)

(2
26

2)
36

-4
0

F
/E

L
oa

d
18

8
2
0

34
0

3
4

61
6

6
3

10
96

1
1
1

35
81

3
5
8

19
1

2
0

36
8

3
7

61
7

6
4

11
77

1
1
8

37
66

3
7
3

(1
79

)
(2

38
)

(2
62

)
(3

78
)

(3
00

0)
(1

41
)

(2
26

)
(2

40
)

(3
73

)
(2

63
6)

B
al

an
ce

16
9

30
6

55
3

98
5

32
23

17
1

33
0

55
3

10
59

33
93

(1
63

)
(2

16
)

(2
37

)
(3

42
)

(2
70

2)
(1

28
)

(2
05

)
(2

18
)

(3
38

)
(2

37
3)

41
-4

5
F

/E
L

oa
d

16
1

1
3

31
0

2
5

50
3

4
2

88
5

7
3

30
24

2
4
8

16
0

1
4

34
5

2
8

56
0

4
6

96
9

7
9

34
19

2
7
6

(2
37

)
(3

17
)

(3
15

)
(3

92
)

(2
68

4)
(2

93
)

(2
77

)
(2

68
)

(3
40

)
(2

57
6)

B
al

an
ce

14
8

28
5

46
1

81
1

27
76

14
6

31
8

51
3

89
0

31
43

(2
21

)
(2

95
)

(2
92

)
(3

64
)

(2
46

7)
(2

73
)

(2
58

)
(2

49
)

(3
15

)
(2

36
9)

46
-5

0
F

/E
L

oa
d

12
6

1
0

27
7

1
9

40
7

3
0

70
4

5
3

26
04

1
9
3

11
7

9
29

1
2
0

48
9

3
6

80
2

5
9

26
15

1
9
4

(4
65

)
(2

79
)

(2
47

)
(4

58
)

(2
61

9)
(1

85
)

(2
19

)
(3

06
)

(3
57

)
(1

95
9)

B
al

an
ce

11
7

25
8

37
7

65
1

24
12

10
8

27
0

45
3

74
3

24
21

(4
36

)
(2

63
)

(2
32

)
(4

30
)

(2
43

7)
(1

75
)

(2
06

)
(2

89
)

(3
36

)
(1

81
8)

51
-5

5
F

/E
L

oa
d

85
5

21
9

1
0

32
2

1
6

54
7

2
8

21
99

1
0
6

72
4

24
0

1
1

39
7

1
9

63
3

3
1

22
21

1
1
1

(1
85

)
(2

36
)

(2
78

)
(3

88
)

(2
14

4)
(7

7)
(1

86
)

(2
53

)
(2

82
)

(1
79

6)
B

al
an

ce
81

20
9

30
6

51
9

20
93

68
22

9
37

7
60

2
21

10
(1

78
)

(2
27

)
(2

68
)

(3
73

)
(2

04
9)

(7
4)

(1
80

)
(2

44
)

(2
72

)
(1

71
1)

56
-6

0
F

/E
L

oa
d

71
2

15
7

3
25

4
5

42
7

9
18

31
3
7

48
1

19
6

4
31

3
7

54
8

1
2

16
79

3
4

(3
34

)
(1

77
)

(2
58

)
(4

28
)

(1
86

7)
(1

00
)

(2
37

)
(2

03
)

(1
15

2)
(1

17
2)

B
al

an
ce

69
15

4
24

9
41

8
17

94
47

19
2

30
7

53
5

16
44

(3
28

)
(1

75
)

(2
55

)
(4

23
)

(1
83

5)
(1

00
)

(2
33

)
(1

99
)

(1
12

7)
(1

15
0)

61
-6

5
F

/E
L

oa
d

52
0

13
4

0
20

0
1

36
8

1
17

59
6

48
0

13
4

0
23

8
1

37
8

2
15

19
5

(1
26

)
(2

04
)

(2
26

)
(5

82
)

(1
81

3)
(1

48
)

(1
36

)
(2

91
)

(2
88

)
(1

06
2)

B
al

an
ce

51
13

4
19

9
36

7
17

53
48

13
4

23
7

37
6

15
14

(1
26

)
(2

03
)

(2
26

)
(5

81
)

(1
80

7)
(1

48
)

(1
35

)
(2

90
)

(2
87

)
(1

05
9)

*
S
ta

n
d
ar

d
d
ev

ia
ti

on
s

ar
e

sh
ow

n
b

et
w

ee
n

p
ar

en
th

es
is

,
w

h
er

ea
s

b
ol

d
n
u
m

b
er

s
ar

e
th

e
d
iff

er
en

ce
s

in
p

en
si

on
s

u
n
d
er

fr
on

t-
en

d
lo

ad
an

d
u
n
d
er

b
al

an
ce

fe
e.

**
D

iff
er

en
ce

s
ar

e
sh

ow
n

in
N

u
ev

os
S
ol

es
(P

er
u
v
ia

n
cu

rr
en

cy
)

20



T
ab

le
8:

D
iff

er
en

ce
s

on
R

ep
la

ce
m

en
t

R
at

es
(%

)
b
y

ag
e,

se
x

an
d

in
co

m
e

q
u
in

ti
le

:
C

om
p

et
it

iv
e

S
ce

n
ar

io

A
ge

G
ro

u
p

F
ee

S
ch

em
e

M
al

e
F

em
al

e
Q

1
Q

2
Q

3
Q

4
Q

5
Q

1
Q

2
Q

3
Q

4
Q

5
<

=
25

F
/E

L
oa

d
29

4
.5

33
.4

5
53

.3
8

49
.7

7
.1

51
.2

6
.9

28
.7

4
.5

36
.7

5
.5

63
.5

9
.8

49
.2

6
.9

53
.5

7
.2

(4
.7

)
(9

.6
)

(6
)

(4
)

(6
.3

)
(3

.7
)

(9
.2

)
(6

.7
)

(3
.5

)
(6

.9
)

B
al

an
ce

24
.5

28
.4

45
.3

42
.6

44
.3

24
.2

31
.2

53
.7

42
.3

46
.3

(3
.9

)
(8

.2
)

(5
)

(3
.3

)
(5

.2
)

(3
.1

)
(7

.8
)

(5
.5

)
(2

.9
)

(5
.8

)
26

-3
0

F
/E

L
oa

d
23

.4
3
.2

30
.8

4
.1

45
.5

6
.1

44
.7

5
.7

42
.7

5
.3

27
3
.8

32
.8

4
.4

54
7
.4

45
.4

5
.8

45
5
.6

(8
.8

)
(1

2.
2)

(7
.7

)
(5

.3
)

(3
.8

)
(6

.5
)

(1
0.

9)
(7

.7
)

(5
.3

)
(4

)
B

al
an

ce
20

.2
26

.7
39

.4
39

37
.4

23
.2

28
.4

46
.6

39
.6

39
.4

(7
.7

)
(1

0.
7)

(6
.6

)
(4

.6
)

(3
.3

)
(5

.7
)

(9
.5

)
(6

.7
)

(4
.6

)
(3

.5
)

31
-3

5
F

/E
L

oa
d

20
.8

2
.5

28
.3

3
.3

40
.3

4
.8

40
.2

4
.6

39
.4

4
.5

22
.3

2
.8

30
3
.5

47
.5

5
.8

40
.5

4
.6

41
.8

4
.7

(1
4.

6)
(1

3.
4)

(1
0.

7)
(7

.5
)

(6
.1

)
(9

.6
)

(1
4)

(1
3.

3)
(6

.6
)

(6
.2

)
B

al
an

ce
18

.3
25

35
.5

35
.6

34
.9

19
.5

26
.5

41
.7

35
.9

37
.1

(1
3)

(1
1.

9)
(9

.5
)

(6
.7

)
(5

.4
)

(8
.6

)
(1

2.
5)

(1
1.

9)
(5

.9
)

(5
.5

)
36

-4
0

F
/E

L
oa

d
17

.5
1
.8

27
.2

2
.7

36
.6

3
.8

36
.1

3
.6

37
.1

3
.7

18
.5

2
29

.1
2
.9

42
.9

4
.5

38
3
.8

39
.9

4
(1

6.
6)

(1
8.

8)
(1

4.
6)

(1
0.

7)
(9

.7
)

(1
3.

7)
(1

7.
6)

(1
5.

7)
(9

.8
)

(9
.8

)
B

al
an

ce
15

.7
24

.5
32

.8
32

.5
33

.4
16

.5
26

.2
38

.4
34

.2
35

.9
(1

5.
2)

(1
7.

1)
(1

3.
3)

(9
.7

)
(8

.9
)

(1
2.

4)
(1

6.
1)

(1
4.

3)
(8

.9
)

(8
.9

)
41

-4
5

F
/E

L
oa

d
16

1
.3

27
.1

2
.1

32
.8

2
.7

33
2
.7

35
.2

2
.9

16
.3

1
.4

30
2
.4

41
.6

3
.4

34
.6

2
.8

40
.5

3
.3

(2
3.

4)
(2

7.
5)

(2
1.

7)
(1

3.
7)

(1
3.

4)
(2

9.
5)

(2
3.

9)
(1

9.
7)

(1
0.

4)
(1

4.
4)

B
al

an
ce

14
.7

25
30

.1
30

.3
32

.3
14

.9
27

.6
38

.2
31

.8
37

.2
(2

1.
8)

(2
5.

6)
(2

0.
1)

(1
2.

8)
(1

2.
5)

(2
7.

4)
(2

2.
2)

(1
8.

4)
(9

.7
)

(1
3.

4)
46

-5
0

F
/E

L
oa

d
13

.3
1
.1

26
.7

1
.9

28
.9

2
.1

29
.6

2
.3

32
.5

2
.4

12
.7

1
27

.7
2

37
.9

2
.8

32
.6

2
.4

37
.2

2
.7

(4
8.

2)
(2

6.
8)

(1
7.

3)
(1

7.
7)

(1
6.

4)
(2

0.
4)

(2
0.

8)
(2

2.
5)

(1
3.

1)
(1

6.
3)

B
al

an
ce

12
.2

24
.8

26
.8

27
.3

30
.1

11
.7

25
.7

35
.1

30
.2

34
.5

(4
5.

2)
(2

5.
2)

(1
6.

3)
(1

6.
6)

(1
5.

5)
(1

9.
3)

(1
9.

6)
(2

1.
2)

(1
2.

3)
(1

5.
3)

51
-5

5
F

/E
L

oa
d

9.
5

0
.5

23
1
.1

24
.7

1
.2

26
.2

1
.3

32
.1

1
.5

8.
4

0
.5

24
.8

1
.1

32
.3

1
.6

29
.3

1
.4

34
1
.7

(2
0.

6)
(2

4.
6)

(2
1.

3)
(1

8.
5)

(1
6.

6)
(8

.9
)

(1
8.

8)
(2

1)
(1

2.
4)

(1
5.

5)
B

al
an

ce
9

21
.9

23
.5

24
.9

30
.6

7.
9

23
.7

30
.7

27
.9

32
.3

(1
9.

7)
(2

3.
7)

(2
0.

6)
(1

7.
8)

(1
6)

(8
.7

)
(1

8.
1)

(2
0.

2)
(1

2)
(1

5)
56

-6
0

F
/E

L
oa

d
8.

5
0
.2

18
0
.3

21
.3

0
.4

23
.1

0
.5

28
.9

0
.5

6
0
.2

22
0
.4

27
0
.5

30
0
.6

32
.2

0
.7

(3
9.

6)
(2

0.
3)

(2
1.

5)
(2

3.
8)

(1
7.

7)
(1

2.
3)

(2
6.

5)
(1

7.
8)

(6
8.

4)
(1

4.
7)

B
al

an
ce

8.
3

17
.7

20
.9

22
.6

28
.4

5.
8

21
.6

26
.5

29
.4

31
.5

(3
8.

9)
(2

0.
1)

(2
1.

3)
(2

3.
6)

(1
7.

4)
(1

2.
3)

(2
6.

1)
(1

7.
4)

(6
6.

9)
(1

4.
5)

61
-6

5
F

/E
L

oa
d

6.
6

0
16

.5
0
.1

18
.4

0
.1

21
.4

0
.1

28
.2

0
.1

6.
3

0
16

.3
0

22
.1

0
22

.8
0
.1

29
.3

0
.1

(1
6.

3)
(2

4.
7)

(2
1.

1)
(3

5)
(1

8.
1)

(1
9.

5)
(1

6.
6)

(2
5.

3)
(1

7.
2)

(1
6.

6)
B

al
an

ce
6.

6
16

.4
18

.3
21

.3
28

.1
6.

3
16

.3
22

.1
22

.7
29

.2
(1

6.
2)

(2
4.

7)
(2

1.
1)

(3
4.

9)
(1

8)
(1

9.
5)

(1
6.

6)
(2

5.
2)

(1
7.

1)
(1

6.
6)

*
S
ta

n
d
ar

d
d
ev

ia
ti

on
s

ar
e

sh
ow

n
b

et
w

ee
n

p
a
re

n
th

es
is

,
w

h
er

ea
s

b
ol

d
n
u
m

b
er

s
ar

e
th

e
d
iff

er
en

ce
s

in
re

p
la

ce
m

en
t

ra
te

s
u
n
d
er

fr
on

t-
en

d
lo

ad
an

d
u
n
d
er

b
al

an
ce

fe
e.

*
*

D
iff

er
en

ce
s

a
re

sh
ow

n
in

p
er

ce
n
ta

ge
p

oi
n
ts

21



Table 9: Proportion (%) of affiliates for whom front-end load fee is less expensive - Com-
petitive Scenario

Age
Female Male

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
<=25 0.0 0.0 0.6 0.0 0.0 0.0 0.1 0.1 0.1 0.0
26-30 0.2 0.9 3.0 1.8 0.7 0.5 1.0 1.1 0.6 0.3
31-35 1.3 3.8 9.3 7.1 5.9 1.8 3.0 6.5 4.4 4.7
36-40 2.5 13.6 23.0 22.8 28.2 3.5 10.0 15.5 13.4 21.0
41-45 4.3 23.4 41.2 33.9 48.4 5.5 16.5 21.1 22.9 34.5
46-50 6.2 36.6 66.2 76.4 77.3 5.8 30.8 36.5 52.2 63.6
51-55 5.3 44.6 74.0 82.5 84.8 6.0 33.3 42.4 67.6 80.2
56-60 3.1 44.6 85.5 89.7 96.7 6.0 33.9 58.1 75.8 87.2
61-65 40.8 69.5 92.6 94.8 98.9 47.3 68.6 90.1 91.1 98.4

Table 10: Proportion (%) of affiliates for whom front-end load fee is less expensive - Non
Competitive Scenario

Age
Female Male

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
<=25 10.0 52.5 100.0 100.0 100.0 4.1 48.5 100.0 100.0 100.0
26-30 10.7 56.3 100.0 100.0 100.0 9.5 49.5 100.0 100.0 100.0
31-35 10.3 56.3 100.0 100.0 100.0 12.5 46.3 98.8 100.0 100.0
36-40 9.2 53.9 99.6 100.0 100.0 10.7 39.0 90.6 99.5 100.0
41-45 8.6 50.0 93.4 98.0 99.9 10.5 35.7 76.0 91.3 98.2
46-50 8.7 48.5 84.1 91.5 96.7 8.1 37.0 61.8 77.5 88.0
51-55 5.7 46.1 81.1 85.6 89.8 6.2 34.7 49.2 73.1 85.1
56-60 3.1 44.6 85.5 89.7 96.7 6.0 33.9 58.1 75.8 87.2
61-65 40.8 69.5 92.6 94.8 98.9 47.3 68.6 90.1 91.1 98.4
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5 Conclusions and discussion

This paper profits from a policy change in Peru occurred in 2013 regarding the scheme

of fees to study its potential impact on the wellbeing of workers and pensioners, the scheme

changed from a front-end load fee regime to a balance fee regime. It also uses a micro-

simulation model with detailed individual administrative data to study the future effects of

the policy change. The results indicate that pensions and replacement rates will significantly

decline with the balance fee scheme, and in particular for younger and richer individuals.

Thus, this paper contributes to highlight the effects of alternative fees scheme that can be

useful for other countries that are considering a similar policy change.

Does the reform seem to be welfare improving for individuals? According to the results,

it seems that it is not the case. Moreover, our analysis contrasts with some assumptions or

arguments given on behalf of the reform’s sake. One argument carried the idea that private

pension managers will have incentives to perform better since they can directly charge their

managing fees from the fund instead of from wages, leading to higher rates of returns for

the new aligned interests. However, some literature (Moloche, 2012) show that individuals’

saving accounts and pension funds do not have the same horizon plan: the formers maximize

returns in the long run whereas the latter maximize current returns, and therefore aligned

interests do not necessarily occur.

From the analysis we have learnt that an -apparently innocuous- change in the fees scheme

can severely affect the future consumption of pensioners. Although we have illustrated the

effects of such policy in the particular case of Peru, it is not difficult to draw policy recom-

mendations to other Latin American countries with similar pension plans and institutional

arrangements. Perhaps, the main message of our research is that policy makers need to pay

more attention on the assumptions (arguments) made when these types of reforms are de-

signed. Nevertheless, this paper cannot be taken as conclusive about what type of fee should

the pension fund managers charge as it performs as a partial equilibrium model. This be-

cause it only takes into account long-term costs for the affiliates and not the pension fund

managers’. It also does not have information about preferences for the affiliates’ present and

future consumption.
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B SBS application: calculator for fee cost comparison

This calculator was developed by the Superintendency of Banking, Insurance and Pension Funds

Managers (SBS for its initials in spanish) driven by the Private Pension System (SPP for its initials

in spanish) reform in which this study focuses. Its function is to provide affiliates information about

which will be the cheaper commission scheme for them: whether the front/end load fee scheme or

the balance one. The comparison is made for each affiliate on the basis of the present value of the

fees paid under the two schemes, from his/her current age until 64 years old. To accomplish this

task, assumptions about the future salaries future evolution, contribution density, fees, profitability

and employment of the affiliate must be made. It is important to mention that this calculator takes

the lowest fees in the market under the two schemes to make the comparison.

To begin with, the real salary evolution between the current age and when the affiliate turns 65

years old will be a function of different growth rates by sex, education level and the range of age to

which the affiliate belongs. Thus, four groups are established: women with university education,

women without university education, men with university education and men without university

education. Those growth rates are the same that are used in this study (detail is showed in table

??).

The assumption about the real salary growth rate is based on historical information about

the Private Pension System affiliates salary and on information from the Permanent Employment

Survey (EPE for its initials in spanish). The first source of information is used to build the real

salary growth rate along the salary curve of the Private Pension System affiliates (life cycle). On

the other side, the salary growth rate explained by gains in productivity is obtained from the EPE.

Thus, the assumption about the real salary growth rate between the affiliate’s current age and

when he/she turns 65 years old will be the sum of the real salary growth rate registered along the

salary curve and the growth rate for gains in productivity.

Then, three possible scenarios are presented for the contribution density: contribution density

of 50%, 75% and 100%, which means that the affiliate will contribute 50%, 75% and 100% of the

period between its current age and when he/she turns 65 years old, respectively.

Finally, the assumption for the real annual profitability of the pension fund is that it will be

divided in three periods with the following characteristics:

1. First period: first 10 years of the new fee scheme. Three options for the real annual prof-

itability are established for the affiliate to choose: 5%, 6%, 7%

2. Second period: years 11 to 20 of the new fee scheme. Average between the real annual

profitability from the first period and the one from the third period.

3. Third period: from the year 21 of the new fee scheme: 5%
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C Fee Schemes in Individual Capitalization Pension

Systems: Comparative Approach

Fee schemes used around the world can be summarized in 4 types: Fixed fee schemes, fee over

fund rate of return, front-end load fee, and balance fee. The first one is a fixed amount charged,

that does not take in count the salary or contribution amount of the affiliate; the second one is a

percentage charged over the rate of return generated for the fund by the Pension Fund Manager; the

third one is a percentage charged over the salary or contribution of the affiliate; and the last one is

charged as a percentage of the accumulated pension fund of the affiliate: its pension balance. The

last two schemes are the most commonly used in individual capitalization pension systems around

the world (Iglesias , 2009). Table 12 shows different countries with Individual Capitalization Pension

Systems and the fee scheme they use.

Due to the fact that this study profits from a reform in which only the front-end load and

the balance fee are involved, we will cite some relative advantages and disadvantages that can be

established between them.

Affiliates may be more sensible to the impact of a fee that levy their taxable income than

to one that levy their pension fund (and, as a consequence, their pension), which is an amount

administrated by the Pension Fund Manager, and therefore they do not perceive. Thus, a front-

end load fee may favor competition in the pension system, given that the affiliates will be directly

and immediately affected by the level of the fees charged by the different Pension Fund Managers

(Iglesias , 2009).

In addition, a front-end load fee reduce entry-barriers to the pension system industry, especially

when the individual capitalization systems are starting to operate, because it allows Pension Fund

Managers to perceive revenues even when the funds that they administrate are still relatively small.

This would not be possible under a balance fee only scenario (Iglesias , 2009).

On the other side, a balance fee will not affect the income of affiliates during their active working

life, favoring present consume. However, it will reduce their final retirement pension.

Additionally, it is argued that a balance fee scheme favors a greater return seeking administra-

tion of the pension funds by the Pension Fund Managers, which would derive in greater pension

funds and, thus, favor the affiliate. However, Elton et al. (2003) provides evidence on Mutual

Funds industry, where balance fees are usually applied, suggesting that Fund Managers that charge

a fee over the fund amount may, indeed, obtain greater returns. However, that result may well be

explained by a selection bias. This is explained because, in the US Mutual Fund industry, where

the study is made, it is not mandatory that all Fund Managers charge a balance fee, and thus, it is

expected that the ones that choose to do it will be the most capable ones and therefore will obtain

greater returns.

Considering all this, it is an important discussion topic whether a balance fee works in favor of

the objectives of a Social Security System.
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