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To shed light on the effects of individual choice on pension wealth, we study a policy
change to the management fees of pension funds implemented by Peru’s government in
2013. The reform established a new balance fee as a default option; this fee is calculated
as a percentage of the pension balance. Each individual had the initial option of keeping
the previous management fee, a load factor fee calculated as a percentage of the individ-
ual’s salary. We use administrative data to simulate pension balances based on the indi-
vidual’s choice of fee and the corresponding counterfactual. Our results indicate that the
reform has been potentially adverse to 63.1% of individuals, of whom 41.4% were assigned
to the default option and 21.7% voluntarily chose the load fee. These results reflect both
the potentially negative unintended effects of the policy and an alarming lack of financial
literacy among citizens. We also detect heterogeneity in the intensity of the losses and
gains due to the reform, which caused greater losses than gains. In particular, younger and
poorer individuals, as well as those automatically assigned to the balance fee, experienced
higher losses. Moreover, the new fee scheme is also associated with increasing inequality
between individuals’ pension wealth.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Over time, proposals to transform old public pension systems into Individual Retirement Accounts (IRAs) have fueled
much debate among both policymakers and academics. Latin America is an interesting case because it has experienced an
important wave of pension reforms starting in 1981 with Chile and then moving to other countries (e.g., Peru 1992, Colombia
1993, Mexico 1997). Studies have reached some agreement on the positive spillover effects of these reforms, which include
greater national savings, enhanced growth, and robust financial and annuity markets (Kritzer et al., 2011), (Aguila et al.,
2014). This stream of research provides little knowledge of how management fees affect individual pension wealth. Indeed,
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the levels and applications of these fees vary considerably across countries and therefore may have different effects on the
final value of pensions. Furthermore, high fees are a constant source of criticism in countries with mandatory IRA systems.
Hence, gaining a better understanding of their effects is important.!

We use a 2013 change to the fee scheme of Peruvian IRAs to shed light on the potential long-term effects on individual
pension wealth. Before the reform, individuals paid a load factor fee, which is calculated as a percentage of the monthly
salary. The reform established a balance fee calculated as a percentage of the pension balance. Individuals had about five
months to choose between the two fees. After this window, if individuals did nothing, they were assigned to the new
balance fee (default option). The fee scheme, either chosen or assigned to the individual, is irreversible. Importantly, the
balance fee is not applicable to the pension balance accrued before the reform; it applies only to the balances after the
reform and is compulsory to all the new individuals enrolled since January 2013. Note that the balance fee scheme includes
a temporary load factor fee that (by regulation) will gradually decrease down to zero by 2023 and a balance fee that will
remain indefinitely.

Our analysis uses a sample of 64,588 individual administrative registers for those enrolled in the Peruvian IRA system as
of December 2016. This data comes from the Superintendencia de Banca, Seguros y Administradoras Privadas de Fondos de
Pensiones (known as SBS), a public institution that monitors and regulates the private pension system. We simulate the final
value of the pension balance for each individual in our sample under certain assumptions and apply a series of sensitivity
checks for key parameters. We use this sample to capture the heterogeneity of the population exposed to the policy change
to management fees along with those individuals who actively opted out of the new balance fee. Importantly, we simulate
and compare pension balances earned with the individual’s choice of fee and the hypothetical balance in the corresponding
counterfactual. Therefore, we are able to assess the losses or gains in savings due to the choice of fee.

Other studies analyze the effects of fees in compulsory IRA systems on pension wealth, such as Whitehouse (2001),
Alonso et al. (2014), Aguila et al. (2014) and Chavez-Bedoya (2017). In particular, Alonso et al. (2014) analyse some additional
features of the Peruvian policy reform, which included various regulatory changes and not only the change in management
fees. They use a representative agent model. However, they only compute the mechanical effect of the change in fees on the
specific example of a 40-year-old worker. Chavez-Bedoya (2017) discusses the theoretical implications of both the density of
pension contributions and risk aversion on the final level of individual pensions for different schemes of management fees.
He illustrates his predictions with parameters of the Peruvian IRA system. Our work is different because we use observed
and representative data of the individuals affected by the reform and exploit the heterogeneity in that population to observe
results for different groups.? Indeed, accounting for individual heterogeneity is important when studying a pension reform,
as the gaps between winners and losers can be considerable (see for example Gallo et al., 2018). Importantly, we are also
able to account for distributional concerns regarding the relationship between the individual’s position in the income and
pension wealth distributions and the potential gains or losses from the fee change. Aguila et al. (2014) study the Mexican
IRA system that, prior to 2008, had three types of fees (load fee, balance fee and return rate fee), but then moved to only
a load fee. They find that before 2008, the management fees significantly reduced pension wealth and increased claims for
publicly subsidized minimum pensions. Dobronogov and Murthi (2005) analyse pensions in Croatia, Hungary, Kazakhstan
and Poland and find that management fees (varying from 0.6 to 1.2% of assets) reduce the returns on an IRA by around 1%
per year.

The balance fee of the Peruvian reform can have important consequences on the value of retirement wealth. Using data
from a large Australian pension fund, Dobrescu et al. (2018) show that default settings strongly influence wealth accumu-
lation and that poorly designed default options - particularly the irreversible ones - can severely affect retirement savings.
Indeed, the broader literature has already examined the role of default settings causing sub-optimal retirement outcomes
(e.g. Carroll et al., 2009, Goda and Flaherty, 2013).

Our results are in line with these findings, indicating that the policy reform is beneficial only for 36.9% of the people but
adversely affects the other 63.1%. This last figure is composed of 41.4% of total individuals who were assigned to the balance
fee, despite it being disadvantageous for them, and 21.7% who voluntary made the disadvantageous choice of choosing the
load factor fee. This result therefore reveals both the negative unintended effects of a policy design and an alarming lack of
soundness in many individuals’ financial decisions. Furthermore, we find an important relationship between an individual’s
age and their optimal fee structure. The load factor fee seems quite a good option for the majority of young individuals
(aged about 40 or below) because it does not reduce the pension wealth too much, whereas a balance fee charged to
younger individuals (and therefore over a longer period of capitalization) does. In contrast, the default fee may be better
for older individuals as the capitalization period is shorter and therefore the reduction of overall wealth over time will be
less dramatic. Unfortunately, the Government did not consider age when assigning the default fee, nor did they allow any
possibility of opting out.

Our analytical data set composed of individual administrative records does not allow us to establish whether the indi-
viduals assigned to the balance fee were simply inactive about the fee choice or believed that the balance fee best served
their interests. Regardless, it is worrying that most of them are worse off due to the reform. For those who opted for the
load factor fee, is also worrying that almost one quarter were “wrong” about staying with this scheme.

T See Table A.l in the appendix for a description of IRA fees for selected countries and Table A.2 for details on the fee levels of Peruvian IRAs.
2 QOur analysis focuses on the individuals for whom the reform is salient, defined as those enrolled before 2013 who actively contribute.
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Financial literacy is a key determinant of good decisions about investments, including pension funds. For example, Banks
et al. (2015) and Hastings and Mitchell (2020) find that better financial knowledge would have helped individuals choose
better annuities or accumulate more wealth. Although our data set does not include direct measures of financial literacy,
we capture this feature by using a variable that measures how actively individuals manage their pension fund portfolios.
The results suggest that financial literacy influences the quality of decisions made about pension fund fees. Unfortunately,
in Peru, levels of financial literacy are quite low. The country ranked 97th out of 142 countries in the S&P FinLit Survey
conducted worldwide in 2014 (see Klapper et al., 2015). This important limitation was not taken into account in the policy
design.

Originally, the policy designed by the SBS was intended to apply the balance fee to all individuals, removing the load
fee entirely, but the Parliament amended the reform and allowed the individuals choosing the load fee. However, given that
the adopted fees are irreversible, the policy has inadvertently established a trap: potential reductions in the balance fees
(relative to load fees) cannot be taken advantage of by the individuals who actively chose the load fee. When we simulate
pension wealth by assuming larger reductions in the balance fees over time, the share of the reform’s losers increases and
more individuals who chose the load fee become losers.

We also detect large heterogeneity in the intensity of the losses and gains due to the reform. The losses tend to be
larger than the gains; the average size of the change in the final pension balance for those who lose is —5.0% and 3.1% for
those who gained. Furthermore, those who chose the balance fee lost more than those who chose the load fee. Among the
individuals assigned to the balance fee, the average size of the change in the final pension balance for those who lose is
—7.0% and for those who gain, 0.9%. Among the individuals who opted for the load fee, the average size of the change in the
final pension balance is —1.3% for those who lose, and 3.6% for those who gain. We also find important differences in losses
and gains across age groups as well as across income and retirement wealth distributions. Younger and poorer individuals
show higher losses.

After conducting several other robustness checks, we find that our main result stands: a significant number of people
are worse off due to the reform.

The remainder of the paper is organized as follows: Section 2 gives an overview of the institutional background and
the pension management fees reform. Section 3 describes the data and variables. Section 4 presents the methodology.
Section 5 provides the main results and Section 6 presents some robustness checks and further results. Section 7 concludes.

2. Background
2.1. The Private Pension System

The government introduced the IRA system in 1992 as the Private Pension System (SPP due to its Spanish name). It
launched the system following the pioneering experience of Chile in 1981, although it did not dismantle the National Pension
System (known as SNP) as Chile and other Latin American countries did during their pension reforms. Thus, workers were
free to enroll in either the SPP or SNP.

Participation in either the SPP or the SNP is mandatory only for individuals who are formally registered on a payroll;
that is, employees in the formal sector. About 37 and 27% of the total labor force were in the SPP and SNP, respectively,
in 2015. However, many individuals do not contribute regularly or do not contribute at all because of frequent transition
between the formal and informal sectors. The shares of individuals in the labor force who contributed regularly to the SPP
and SNP were about 17 and 10%, respectively, in 2015.

The AFP (Administradora Privada de Fondos de Pensiones in Spanish) manages the individual accounts of the SPP. There
are currently four AFPs in the system: Prima, Integra, Profuturo and Habitat.> Workers are the sole contributors to the AFP
at a rate of 10% of the their monthly gross wage.* Two additional charges are also paid by the worker. The first one is a
premium paid to insurance firms to cover disability and mortality risks, and the second one is a management fee paid to
the AFP. The employer deducts both the insurance and the management fee from the monthly gross wage, but in the case
of the insurance there is a cap applied to the wage.

Peru has been part of a new wave of second-generation pension reforms (Kritzer et al., 2011) focused on closing cov-
erage gaps and reducing administrative costs of IRA systems. In this context, the government passed an important reform
of the SPP in July 2012 (Law N° 29903) that went into effect the following year. The main goal of the reform was to in-
crease efficiency (through reductions in private costs) and to improve pension coverage and contributions. One important
aspect of the reform was the charging of administrative fees. A new fee based on each individual's pension balance was
established.

The 2012 reform also introduced two auction schemes with the primary objective of reducing administrative fees. One
concerns the choice of which AFP will enroll all the new workers for two years, and the other concerns the choice of which

3 Other AFPs existed (Unién Vida, Horizonte) but opted out of the market over time.
4 The contribution rate has been different than 10%. In 1993-1995, it was 11%, which included a solidarity charge and, from 1995-2005, the Government
reduced the rate to 8%. Since 2005, the Government has maintained the contribution rate at 10%.
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Fig. 1. Evolution of fees in the load factor fee scheme. Notes: The figure shows monthly values (Feb 2000 to Feb 2018) of load factor fees extracted from
SBS’s official statistics. The mean corresponds to the simple average of fees.

insurance firm that will provide the disability and mortality coverage. Both schemes are a type of reverse auction (Kurach
and Kusmierczyk, 2019) where the firms bid to provide pension fund management or insurance services to the clients.
Because firms with the lowest prices would win the bid in this type of auction, the government expected a reduction in
the fees paid by the individuals. The reform also strove to enhance efficiency by allowing the AFP to centralize operations
(i.e. contributions collection, provision of benefits, etc.) and to use new financial instruments to increase portfolio diver-
sification. While it was eventually removed or never implemented, the reform also established mandatory enrollment for
self-employed people aged 40 and younger and for individuals working in small firms whose contributions would then be
subsidized by the government.

2.2. Management fee reform

Fig. 1 illustrates the evolution of the load factor fee from 2000 to 2018. The figure shows a reduction from 2.39% in
February 2000 to 1.58% in February 2018, although most of this variation took place between 2005 and 2013. This reduction
seems related to the entry of new pension fund managers. Indeed, in August 2005 AFP Prima started operations and charged
a fee much lower than the market average (1.50 versus 2.11%, on average) that in turn triggered price reductions in January
2006 by AFP Profuturo and AFP Unién Vida. However, these reductions did not last long because in December 2008, AFP
Prima increased its fee to 1.75%, with AFP Profuturo nine months later. In July 2013, AFP Habitat entered the market with a
fee of 1.47%, the lowest in the system. These fees have not varied since.

The government passed a broader reform on July 19, 2012, but the details were published on November 8, 2012. Individ-
uals could choose their preferred fee between January 2, 2013 and May 31, 2013, before the new scheme went into effect
on June 1, 2013. More precisely, the default option was the balance fee, so those individuals preferring to choose the load
factor fee had a window of five months to follow certain procedures. The only option for new individuals enrolling in an
AFP after February 1, 2013 was the balance fee.

To choose the load factor fee, individuals had to communicate their decision to the AFP and sign some authorization
forms. There was a period of approval of around four weeks during which individuals were required to record the confir-
mation of their decision by phone. Furthermore, the reform established a cooling-off period of six months after June 1, 2013
to allow individuals to reverse their decision of staying with the load factor fee. By December 2013, 35% (1.92 million) of
individuals were staying with the previous load factor fee, while 65% had chosen the new balance fee.

It is worth noting that the balance fee scheme includes a temporary load factor fee that (by regulation) will gradually
decrease down to zero by 2023 and a balance fee that will remain indefinitely.

Fig. 2 shows the evolution of the two types of fees that are part of the balance fee scheme. In February 2013, the average
load factor fee was 1.51%, whereas in February 2018 it was 0.63%; this is a significant reduction in a five-year period. There is
some variance among AFPs. For example, AFP Prima and AFP Habitat offered the lowest prices, 0.18 and 0.38%, respectively,
whereas AFP Profuturo was the most expensive at 1.07%. While the reform has reduced the load factor fee over the last five
years, the balance fee has not changed since June 2013 when its average value was 1.23%. One reason for this is that the

5 See Table A.2 for details on the fee levels of AFP up to December 2016. These values did not change until February 2018. Regarding the insurance
premium, the cost increased from 1.23% in December 2013 to 1.36% in December 2017.
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Fig. 2. Evolution of fees in the balance fee scheme (a) Temporary load factor fee (b) Balance fee. Notes: The figures show the monthly values (from
February 2013 to February 2018) of the temporary load factor and balance fees of the balance fee scheme extracted from SBS’s official statistics. The mean
corresponds to the simple average of the fees. By regulation, the temporary load factor fee will be zero for all individuals from February 2023.

reform mandates an explicit minimal reduction in the load factor fee (until it reaches zero in 2023) while it says nothing
about the balance fee.® The main assumption of the government seems to be that the reverse auctions would lead - through
more competition - to a reduction in the balance fees. However, this has not occurred.”

It is worth noting that the original reform proposed by the SBS intended to fully replace the load fee with the balance
fee for all individuals, but the Parliament intervened and allowed the individuals to choose the load fee. Given that the
adopted fees are not reversible, the policy has generated a trap: potential reductions in the balance fees (relative to the load
fee scheme) cannot be taken advantage of by the individuals who actively chose the load fee scheme.

6 According to specific rules generated by the reform, the temporary load factor fee included in the balance fee scheme had to be reduced by 86.5% for
the period from February 2013 to January 2015, 65.8% from February 2015 to January 2017, 50.0% from February 2017 to January 2019, 31.5% from February
2019 to January 2021 and 13.5% from February 2021 to January 2023, until the load factor fee reaches zero in February 2023.

7 Between 2012 and 2018, there were three auctions. Habitat won the first one in 2013 and held the monopoly on the enrollment of new workers
until May of 2015. The prices in the balance fee scheme were 0.47% for the load factor fee and 1.25% for the balance fee. In the second auction, Habitat
won again with prices of 0.38% and 1.25%, respectively. In the third process, Prima won the bid (valid until May 2019) with prices of 0.18% and 1.25%,
respectively. Pension funds seem to compete by reducing the transitory load factor fee of the balance fee scheme but not the balance fee.
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3. Data

We use a sample of 2% of the total non-retired population from SBS’s individual administrative registers as of December
2016. The sample is random, stratified and representative of the following strata: 5-year age group, sex and enrollment year.
It is the only available data set that includes information about each individual’s type of management fee, pension balance,
income and some socio-economic variables.

The initial sample size is composed of 100,024 observations, which correspond to individuals aged 21 to 64 who enrolled
in the SPP before 2013. Individuals who enrolled in 2013 or later have not been able to choose a preferred fee scheme and
hence are not part of our sample framing. After applying some selections related to the focus of our analysis, we obtain
a sample of 64,588 observations. To arrive at this number we drop 9,129 individuals with pension balance of zero and 63
whose balances are missing. Many of these individuals have unregistered income or their enrollment in the SPP occurred
long time ago.? If an individual became affiliated with the SPP a long time ago and also have an empty balance, she might
be an infrequent contributor or not contribute at all. Given our interest in studying the prospective effects of the reform on
individuals for whom the reform is relevant, we restrict our sample to those who are current contributors. We define these
individuals as those whose last registered contribution occurred at least in 2013 (after applying this definition, 14,546 indi-
viduals are dropped). Note that this is a somewhat flexible criterion because in practice, we are considering individuals who
made at least one contribution in four years, between 2013 and 2016.° Furthermore, we drop 11,656 individuals who have
not registered incomes or last contribution date. Finally, 42 individuals caught in the transition procedure for retirement are
also dropped.

Given these selections, our final sample contains individuals with relatively higher incomes, pension savings and prob-
ability of contributing. We are interested in this type of individuals because the reform will be relevant for them, and we
acknowledge that our analysis cannot be extrapolated to the total population of the SPP (see Table A.3 in the appendix for
more details).

The data contain demographic information on age, gender, employment condition and income at the individual level.
The data also include information on the pension account, such as the enrollment date, AFP, last contribution date, pension
balance, balance affected and unaffected by the reform, type of chosen or allocated fee, type of pension fund, contribution
density, and information about recognition bonds. This bond is an amount of money, based on past contributions, guaranteed
by the government to those that were previously affiliated with the national pension system.

There are four main types of pension funds. Fund type 1, which includes investments with relatively low returns and
volatility, is mandatory for individuals aged 60-65 unless the individual chooses fund type O or 2. Fund type 2 includes
investments with moderate growth and volatility and combines both fixed-income instruments and equities. Fund type 3 is
generally composed of investments with higher returns and volatility such as equities. Fund type 0 is designed to maintain
capital, offers low returns and volatility and is intended for individuals in the process of retirement after age 65.19 When
an individual enrolls for the first time into an AFP, the default pension fund is type 2; choosing another type of pension
fund requires a special administrative procedure. We use these pension fund defaults to compute a measure of how active
individuals are regarding their portfolio management. The variable Active portfolio management takes the value of one if an
individual under 60 has a pension fund type 1 or 3 or if an individual older than 60 has a pension fund other than type 1,
and takes value zero otherwise. This variable indicates that the individual has taken action to move away from the default
pension fund portfolio. We argue that this variable captures awareness about risk diversification and may therefore be a
proxy for financial literacy. We expect that more sophisticated individual investors will be more likely to deviate from the
defaults.

We use two additional and similar samples of SBS’s data from 2006 and 2013 to compute the growth rates of labor
income based on gender, income quintile and birth cohort (see Table A.4 in the appendix for more details).

Table 1 shows the descriptive statistics of the variables in our final sample as of December 2016. The information is
shown for all individuals and by type of fee scheme. We construct quintiles of income, pension balance and contribution
density. The quintiles are specific by birth cohorts as of 2016 and grouped by five-year increments (21-25, 26-30,...,61-64)
in order to reduce life-cycle effects. The type of occupation, employee or self-employed, corresponds to that recorded in the
last contribution. The date of the last contribution indicates the last time the individual was registered in an occupation
where she contributed to a pension fund. As pension contribution is compulsory only for formal sector employees, we
cannot clearly observe whether or not the individual was unemployed.

In this sample, 53% of individuals (34,237) chose the load factor fee, while 47% (30,351) were assigned to the balance fee.
This is interesting for our analysis because choosing the load factor fee is an active decision; individuals had to inform the
AFP and follow a specific procedure. Despite this transaction cost, a significant portion of our population of interest seems
to have opted for it.

8 Of all these cases, 81% have enrolled in 2006 or earlier.

9 77.2% of individuals in the final sample made their last pension contribution in 2016, 9.3% in 2015, 7.3% in 2014, and 6.2% in 2013.

10 Fund type 1 invests up to 100% in short-term fixed-income instruments and up to 10% in equities; fund type 2 invests up to 75% in short-term fixed-
income instruments and up to 45% in equities; and fund type 3 is composed of investments up to 80% in equities and up to 70% in short-term fixed-income
instruments.
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Table 1
Mean differences among individuals by actual fee.
Variable Dummy  Overall Balance fee Load factor fee Mean diff
(N=64,588) (N=30,351) (N=34,237)
Mean S.E. Mean S.E. Mean S.E Mean S.E. p-value
Male D 0.651 0.694 0.613 0.081 0.004 0.000
Age 39.663  9.810 38.401 9.874 40.782  9.615 -2.381 0.077 0.000
Balance not charged with fee (S/. '000) 33.907 92.148 15.397 50.395 50.316 114.868 —34.919 0.685 0.000
Balance charged with fee (S/. '000) 2.278 8.043 4.847 11.190  0.000 0.000
Total saving balance (S/. '000) 36.185  93.801 20.244  57.973 50.316 114.868 —30.072 0.704 0.000
1st quintile D 0.200 0.357 0.061 0.296 0.003 0.000
2nd quintile D 0.200 0.240 0.165 0.075 0.003 0.000
3th quintile D 0.200 0.173 0.224 —-0.051 0.003 0.000
4th quintile D 0.200 0.134 0.259 -0.125 0.003 0.000
5th quintile D 0.200 0.097 0.291 -0.195 0.003 0.000
Monthly labor income (S/.) 2,572.8 66222 18718 58188 3,1943 7,203.8 -1,322.4 51.296 0.000
1st quintile D 0.206 0.287 0.135 0.152 0.003 0.000
2nd quintile D 0.195 0.223 0.170 0.053 0.003 0.000
3th quintile D 0.199 0.198 0.200 —-0.003 0.003 0.366
4th quintile D 0.201 0.169 0.229 —0.059 0.003 0.000
5th quintile D 0.199 0.123 0.266 -0.143 0.003 0.000
Contribution density 0.638 0.326 0.468 0.322 0.788 0.246 —0.320 0.002 0.000
1st quintile D 0.200 0.370 0.050 0.320 0.003 0.000
2nd quintile D 0.200 0.258 0.148 0.110 0.003 0.000
3th quintile D 0.200 0.166 0.230 —-0.064 0.003 0.000
4th quintile D 0.200 0.113 0.277 -0.164 0.003 0.000
5th quintile D 0.200 0.093 0.295 -0.202 0.003 0.000
Self-employed D 0.028 0.031 0.025 0.006 0.001 0.000
Years enrolled in SPP 9.389 6.149 8.265 6.019 10.386  6.091 -2.121 0.048 0.000
AFP Integra D 0.398 0.387 0.408 —-0.021 0.004 0.000
AFP Profuturo D 0.329 0.364 0.298 0.066 0.004 0.000
AFP Prima D 0.269 0.246 0.289 —-0.044 0.003 0.000
AFP Habitat D 0.004 0.003 0.005 —0.001 0.000 0.007
Fund type 1 (secure) D 0.036 0.030 0.041 -0.012 0.001 0.000
Fund type 2 (moderate) D 0.892 0.923 0.865 0.059 0.002 0.000
Fund type 3 (risky) D 0.072 0.047 0.094 —0.047 0.002 0.000
Active portfolio management D 0.079 0.051 0.105 —0.053 0.002 0.000
Have recognition bond D 0.040 0.021 0.056 -0.035 0.001 0.000

Note: The table uses the analyzed sample of SBS administrative registers as of December 2016. The mean differences are computed using two-sample t-tests
by groups (balance and load factor fee schemes) with unequal variances. The means with finite variance of variables of income, contribution density and
pension balance have normal distribution. The test on the equality of proportions is used for dummy variables.

On average, individuals assigned to the balance fee are younger than those who chose the load factor fee (38 versus 41
years old), more predominantly male (69% versus 61%), have spent less time in the SPP (8.3 versus 10.4 years), and have
lower pension balances (S/.20,244 versus S/.50,316) and incomes (S/.1,872 versus S/.3,194, on average). The frequency or
density of contributions also differs significantly. Individuals assigned to the balance fee contribute during, on average, 47%
of the time they are enrolled, while individuals who chose the load factor fee contribute 79% of the time.

A sort of revealed preference for risk can be inferred from the distribution of individuals among the different fund
types. The large majority of individuals, regardless of the fee scheme, invest their funds in the fund type 2, the default and
moderate-risk portfolio. However, within those who opted for the load factor fee, the proportion of individuals who choose
a riskier portfolio (composed of up to 80% equities) is double the proportion observed within those who were assigned to
the balance fee (9.4 versus 4.7%), which might mean that they are a more financially sophisticated group. Furthermore, there
are more individuals actively involved in portfolio management (our proxy for financial literacy) within the group choosing
the load factor fee than in the group choosing the balance fee (10.5 versus 5.1%).

In summary, the individuals who decide to keep the load factor fee are slightly older, have spent more time in the SPP,
are more likely to be women, earn higher incomes, have more pension savings, contribute more often, have slightly more
tolerance of risk and are more active in portfolio management than the group of individuals who choose the balance fee.
Differences by gender are reported in Table A.5 in the appendix.

4. Assessing the choice of fee
4.1. Charge ratios

We seek to evaluate the potential effect of the choice of fee scheme on the level of pension wealth; that is, on the final
balance accrued for retirement. An illustrative and easily implementable measure for this purpose is the so-called “charge
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ratio” (Whitehouse, 2001), (Tapia and Yermo, 2008), (Murthi et al., 1999), (Aguila et al., 2014). The charge ratio indicates the
proportion of fees in the accumulated fund:

Sl.fee
I — —_
A= |:1 Sl,nofee] (1)
Sm,fee
Am [1 - o fee} )

Al'and A™ are the charge ratios for the load and balance fees, respectively, computed at 65, the age of retirement. The
value of S4¢ is the balance an individual would obtain with her pension contributions under the load factor fee, while
stnofee js the balance she would obtain if both contribution and fee were accumulated in the pension fund account. Similar
definitions apply for the funds accrued under the balance fee, defined as S™¢ and S™"°fe, The most convenient fee scheme
for an individual is the one with a lower charge ratio. Thus, if A! < A™, then the load factor fee would be the best option
for the individual. The rationale behind the charge ratio is that it can reveal which scheme allows an individual to obtain a
higher final fund relative to the invested amount.

Our strategy consists of, for each individual, comparing the charge ratios of both fees - that of the fee actually chosen
and that of the other fee if it had instead been selected. So, each individual case serves as its own control.

4.2. Simulation

The computation of charge ratios requires the estimation of the individual’ s future balance under each fee scheme: Sfee,
slnofee - smfee and smnofee We denote d;; as a percentage deducted from the individual’s income (w;) including the pension
contribution (ct) to the savings account and the management fee, a;, with j =1, 2,3 indicating the type of fee. Under the
load factor fee, the unique charge is ay;, so that the income deduction is dy; = ¢ + ay;. The balance fee scheme includes
both a load factor fee, ay;, that will gradually decrease down to zero in 2023, and a balance fee, as;, that is levied as a
proportion of the balance and will remain indefinitely. Thus, under this scheme, the deduction is do; = ¢; + ay; up to 2023
and dy; = ¢; afterwards. Individuals make pension contributions with probability p, and the savings balances earn returns r;.
The individuals also pay an insurance premium to private firms, but we do not include it in the simulation. The accumulation
of the savings balance follows a monthly (t) discrete process:

Siﬁe =5:(1471) + Pea1(die41 — Qie1)We (3)

ST = So(1+ 1) +SH(1+ 1) (1 — a3e41) + Pest (darse1 — Qo) Wes (4)

Eq. (3) and (4) describe the accumulation processes for individuals who choose the load factor fee and those who choose
the balance fee, respectively. In Eq. (4), the balance fee (as;) applies only to the new savings accumulated after the reform
(S#) and not to the previously accrued balance (Sp).

To compute the charge ratios for each fee scheme, we also use the counterfactual pension balance assuming pension con-
tributions and fees are invested in the individual balance. For this purpose, we define the following accumulation processes:

Siﬁfee =5:(1471t) + Pre1die41Wein (5)
ST = So(141¢) + SE(1 + 1) + Pr1dars1 Wi (6)

The future balances (Egs. (3) to (6)), and therefore the charge ratios, critically depend on the combination of values set
for the fees. The following example illustrates this point. Assume individuals live for two periods; in the first they contribute
and in the second they retire. They do not have a previously accrued balance and their probability of contributing is equal
to one. Under the balance fee scheme, the final balances are S™fe¢ = cw(1 +r)(1 — a3) and S™"°fee = (¢ + a;)w(1 +r). On
the other hand, under the load factor fee scheme, the final balances are S'f¢¢ = cw(1 +r) and Stmofee = (c 4+ a;)w(1 +71).

Therefore, the computed charge ratios are A/ =1 — (cTCal) and A" =1 - C((g;aa;)). We cannot easily distinguish which scheme

offers a lower charge ratio - the best scheme for the individual - as the values of the charge ratios crucially depend on the
values of the contribution rate and fees.

Interestingly, the difference between charge ratios (A,; =100 x (A™ — A!)) can indicate the degree of loss or gain in
terms of the percentage change in the final savings balance due to the choice of a fee scheme. The gains of an individual
choosing the load factor fee are equal to Ay if Al < A™ and her losses are equal to A,y if A! > A™. In the case of an
individual choosing the balance fee, her gains are equal to —A,,; if Al > A™, and her losses are equal to —A, if Al < A™.

The four balance types are simulated for each individual from January 2017 until each individual reaches 65. In this
exercise, we cannot use the fees already paid between the dates of policy implementation (June 2013) and our sample
(December 2016), but the effect on the charge ratios should be rather small due to the short period.
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The fees are assumed to be equal to their current levels (as of December 2016) for the simulation period, except for the
temporary load factor fees of the balance fee scheme, which have to steadily decline to zero on February 2023.!" Labor
income evolves at growth rates - specific to gender, income quintile and birth cohort - that are estimated using SPP’s
individual data from years 2006 and 2013.

The probability of making pension contributions p; is proxied by the observed contribution density, which is the number
of months with contributions over the total number of months enrolled in the SPP. The available densities of individuals’
contributions in the administrative data begin in May 2006, as the records before this date are less reliable.

The investment return rate is a crucial determinant of retirement wealth. By regulation, pension fund managers use the
so called “share value”, which is the unit of measure of the fund’s value. Share values are calculated and published daily by
the SBS. The pension balance of an individual in period t is the number of shares in the pension fund that the individual
holds at t multiplied by the share value of period t. Similarly to Chavez-Bedoya (2017), we assume that the share values
follow the stochastic process in a Geometric Brownian Motion (GBM), that has both a deterministic and random Wiener
component:

dv(t) = pV(t)dt + oV (£)dW (t) (7)

V(t) indicates the share value in period t (with V(0) = Vp); W(t) is a Wiener process or Brownian motion; @ denotes
the average return and o denotes the volatility. The first component of Eq. (7) is used to model deterministic trends, while
the second one is used to model a set of unpredictable events occurring during this motion. To model this process, we use
data from AFP Integra’s pension fund from January 2001 to December 2017. We chose this pension fund because it contains
an important share of the market and has been part of the SPP since the beginning of the system without any merge
or acquisition. For the deterministic component, we assume an average real annual rate of return of 5%. This assumption
follows SBS (2013) and is based on the fact that as an economy registers sustainable growth and its stock market develops,
the country’s risk and pension fund returns should reduce. The evidence from OECD countries shows that real annualized
rates of pension funds were lower than 5% between 2002 and 2011. Furthermore, the annualized rate of returns of the
Chilean private pension system (which has been in place for more than 35 years) decreased from 14% in the first 10 years
of operation to 5% over the 30 years of operations. Volatility is set at o = 1.27%, which is the figure arising from the returns
(excluding 2005-2011 due to abnormal returns). We conduct 1,000 GBM simulations in order to obtain different paths for
the share values and, therefore, different paths for the rates of returns. We take the average of all the simulations for the
share values.

The first results for the computed values of charge ratios show large heterogeneity. For example, the simulations reflect
that, on average, the load factor fee is better for individuals younger than 40 (at the moment of the policy implementation),
while the balance fee is generally better for older individuals (see Table A.6 in the appendix). Clearly, many individuals
inadvertently chose the less advantageous fee scheme and for many others, the new default scheme was not the best option.
The next section will more carefully analyze individual choice and its consequences.

5. Results
5.1. Who gains and who loses with the policy?

Table 2 summarizes our main results. The columns indicate whether each individual falls into the balance fee (default)
or deliberately chooses the load fee. Based on the comparison of charge ratios arising from our simulations, the rows specify
which fee scheme is better for the individual.

We find that the policy reform is beneficial to only 36.9% of the individuals in our sample, while it is adverse to 63.1%.
On the one hand, 3604 individuals benefit from the balance fee and 20,239 benefit from the load factor fee. So, only a
total of 23,843 out of 64,588 individuals (36.9%) made the right choice and chose the fee with the lower charge ratio at
the time the policy gave them the chance to do so. On the other hand, a total of 40,745 individuals (63.1%) actively chose
the worse fee or were assigned to the default despite its disadvantages. For individuals assigned to the balance fee, 88%
(=26,747/30,351) are currently losing money in comparison to the balance they would have had under the load factor fee.
Similarly, among the individuals who chose the load factor fee, 41% (=13,998/34,237) made the wrong decision. They would
be better off under the default option. We can interpret the causes of this overall negative result as both unintended policy
effects and an lack of soundness in individual financial decisions.'?

As mentioned before, the original policy reform promoted by the government was amended by the Parliament, which
compromised the consistency of the policy. Originally, the government intended to fully replace the load factor fee with a
balance fee for all individuals and expected a declining trend of fees driven by competition among pension funds. How-
ever, the intervention of the Parliament, which allowed individuals to remain in the load fee scheme, reduced the mass

11 The values are as follows: (i) load factor fee: 1.55% for Integra, 1.60 for Prima, 1.69 for Profuturo and 1.47 for Habitat; (ii) temporary load factor fee
in the balance fee scheme: 1.23% for Integra, 1.19 for Prima, 1.46 for Profuturo and 0.38 for Habitat; (iii) balance fee in the balance fee scheme: 1.20% for
Integra, 1.25 for Prima, 1.20 for Profuturo and 1.25 for Habitat. See Table A.2 in the appendix for more details. In the section on sensitivity checks, we
consider alternative values for fees.

12 Table A.7 in the appendix shows important differences in the percentage of individuals making a right or wrong choice across AFP. With 32.3%, Profu-
turo has the lowest share of persons making the right choice, while this percentage is 37.1, 42.1 and 42.5% in Integra, Prima and Habitat, respectively.
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Table 2

Winners and losers with the balance and load factor fees.
Actual fee Total
Balance fee Load factor fee

(default option) (active choice)

Balance fee is better 3,604 13,998 17,602
Load factor fee is better 26,747 20,239 46,986
Total 30,351 34,237 64,588

Note: One fee scheme is better than the other one if it has a lower charge ratio.

Table 3
Probability of choosing the load factor fee.
Model 1 Model 2
Coef. S.E. Coef. S.E.

Male —0.1074*** (0.0046) —0.1075"** (0.0046)
Age 0.0026*** (0.0004) 0.0021*** (0.0004)
Contribution density 0.6206*** (0.0110) 0.6237*** (0.0110)
Pension balance - 2nd quintile 0.1520%** (0.0076) 0.1503*** (0.0076)
Pension balance - 3th quintile 0.1914*** (0.0088) 0.1885*** (0.0088)
Pension balance - 4th quintile 0.2096*** (0.0099) 0.2059*** (0.0099)
Pension balance - 5th quintile 0.2382%** (0.0114) 0.2334*** (0.0114)
Labor income - 2nd quintile 0.0100 (0.0070) 0.0101 (0.0070)
Labor income - 3th quintile 0.0362*** (0.0070) 0.0366*** (0.0070)
Labor income - 4th quintile 0.0496*** (0.0073) 0.0500*** (0.0073)
Labor income - 5th quintile 0.0637+** (0.0085) 0.0643+* (0.0085)
Self-employed 0.0557*** (0.0136) 0.0547*** (0.0136)
Years enrolled in SPP 0.0017*** (0.0006) 0.0021*** (0.0006)
AFP Profuturo —0.0134*** (0.0051) —0.0134*** (0.0051)
AFP Prima 0.0261*** (0.0055) 0.0260*** (0.0055)
AFP Habitat —0.0656* (0.0342) —0.0705** (0.0342)
Fund type 1 (low-risk) —0.0480*** (0.0136)
Fund type 3 (high-risk) 0.0197** (0.0088)
Active portfolio management 0.0230*** (0.0085)
pseudo R2 0.211 0.211
N 64,588 64,588

Note: The dependent variable takes value one if the individual chose the load factor fee and zero otherwise. The coeffi-
cients are the marginal effects of probit regressions. All regressions include regional fixed effects. The reference category
for the balance and income quintiles is the first quintile, for self-employed is employee, for the fund administrators is
AFP Integra, and for the fund type is the fund type 2 (moderate). Robust standard errors are in parentheses. *p < 0.10,
“*p < 0.05, ***p < 0.01.

of contributors who could pay the balance fee and therefore might have limited the reduction of fees due to competition.
Other important reasons for our results could be passive choice and complexity (Beshears et al., 2008). Recall that many
individuals in our sample did not make an active choice and accepted the default scheme (passive choice). This acceptance
might reflect a conscious decision, but is more likely to reflect procrastination or inertia, because the marginal cost of pro-
castinating was small (i.e. no paperwork or monetary cost was required to subscribe to the new balance fee, but a great
deal of paperwork was required to remain in the load factor fee). Therefore, is not surprising that many individuals’ prefer-
ences revealed in our sample are inconsistent. On the other hand, the complexity of the reform (i.e. a temporary load factor
and balance fee embedded in the balance fee scheme) might also have increased the proportion of individuals who simply
accepted the default. This complexity also might have added noise or biased choices because individuals may not have thor-
oughly understood the options and deadlines, may have decided to avoid thinking about complicated alternatives or may
have even chosen a complicated alternative without estimating the future impact. Finally, low financial literacy could also
drive our results; one can imagine that the effects of passive choice and complexity might be even stronger for individuals
who lack financial knowledge. We are not able, unfortunately, to analyze inertia or complexity, but we are able to explore
financial literacy in our data.

To this end, we run a probit model to determine the likelihood of an individual choosing the load fee. Table 3 displays
the results. The regressions include regional (individual’s region of residence) fixed effects in order to control for possible
unobservables at the region level. The table reports the marginal effects on the probability that the individual will choose
the load factor fee. The dependent variable equals one if the individual chooses the load factor fee and zero otherwise. The
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Fig. 3. Cumulative gains/losses due to fee scheme.

only difference between the two model specifications displayed in Table 3 is that the first uses the pension fund type of
the individual, while the second includes a variable measuring whether the individual actively manages her pension fund
portfolio, which may capture financial literacy.

Both models of Table 3 report quite similar results, but we prefer to focus on the second specification as it includes the
proxy for financial literacy. The results show that individuals who are female, older and self-employed are more likely to
choose the load factor fee. Contribution density is a very important determinant of choosing this type of fee. For exam-
ple, an increase of 10% in contribution density is associated with an increase of 6.2 percentage points in the probability of
choosing the load factor fee. This choice is positively associated with the position of the individual in the distributions of
income and savings balance. So, income-rich or pension balance-rich individuals are more likely to choose the load factor
fee. The position within the pension balance distribution has a more sizable effect than that of the income distribution. For
example, moving from the first to the fifth quintile of income increases the probability of choosing the load factor fee by
6.4 percentage points, while this effect is 23.3 percentage points for the same quintiles of the pension balance distribution.
Moreover, being active in the risk management of the one’s own pension fund is associated with an increase of 2.3 per-
centage in the likelihood of choosing the load factor fee. This may indicate that individuals with more financial literacy are
more likely to choose the load factor fee, thus opting out of the default.!

5.2. The extent of gains and losses

Although we find that a large share of individuals lose money in their current fee schemes, we also assess the intensity
of these losses and whether some gains exist. As explained in Section 4.2, the difference in charge ratios (A,,) indicate
the degree of gains or losses in terms of the percentage change in the final pension balance. Fig. 3 shows the cumulative
distribution of this variable by type of fee in order to illustrate the intensity of gains and losses. The thin blue line shows
the cumulative distribution for individuals assigned to the balance fee, and the thick red line represents the cumulative
distribution for the individuals who chose the load factor fee.

The figure shows that the intensity of the loss is very high for those who chose the balance fee. On the contrary, gains
are considerably lower. For example, 20.2% of these individuals will lose between 10 and 15% of their final pension balance,
and about 4.1% will lose more than 15-. Among the individuals assigned to the balance fee, the average size of the change
in pension balance is —7.0% for those who lose, 0.9% for those who gain and —5.9% for all individuals. In contrast, as shown
in Fig. 3, the losses among the individuals who opted for the load factor fee are less severe. On average, the size of the
change in the pension balance is —1.3% for those who lose, 3.6% for those who gain and 1.4% for all the individuals in this
scheme.

13 ]t is worth noting that, in model 1, having a low-risk fund (fund type 1) or a higher-risk fund (fund type 3) are associated with a decrease of 4.8
percentage points and an increase of 2.0 percentage points, respectively, in the probability of choosing the load factor fee. So, the individuals that are more
willing to take risk are more likely to choose the load factor fee.
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Table 4

Losses and gains by actual fee and age group.
Type of choice  Measure 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-64 Total
Balance fee % individuals losing 100.0 100.0 100.0 100.0 95.8 78.5 42.5 23.2 19.6 88.1
(default option) % individuals gaining 0.0 0.0 0.0 0.0 4.2 21.5 57.5 76.8 80.4 11.9

avg % change in balance (for those losing) -13.9 -11.2 -84 -5.7 -34 -1.9 -1.4 -0.9 -0.3 -7.1
avg % change in balance (for those gaining) 0.0 0.0 0.0 0.0 0.3 0.7 0.8 0.9 0.5 0.8

avg % change in pension balance (for all) -139 -112 -84 -5.7 -33 -1.4 -0.1 0.5 0.4 -6.2
Load factor fee % individuals losing 0.0 0.0 0.0 0.4 57.3 100.0 100.0 100.0 100.0 40.9
(active choice) % individuals gaining 100.0 100.0 100.0 99.6 42.7 0.0 0.0 0.0 0.0 59.1
avg % change in balance (for those losing) 0.0 0.0 0.0 -0.2 -0.4 -1.2 -1.7 -1.6 -0.7 -1.1
avg % change in balance (for those gaining) 9.4 6.6 4.0 1.7 0.4 0.0 0.0 0.0 0.0 3.76
avg % change in pension balance (for all) 9.4 6.6 4.0 1.7 -0.1 -1.2 -1.7 -1.6 -0.7 1.7
Total % individuals losing 66.5 55.6 48.9 45.3 74.2 91.1 77.6 69.5 66.2 63.1
% individuals gaining 335 44.4 51.1 54.7 25.8 8.9 224 30.5 33.8 36.9
avg % change in balance (for those losing) -13.9 -11.2 -84 -5.7 -2.1 -14 -1.6 -1.5 -0.6 -5.1
avg % change in balance (for those gaining) 9.4 6.6 4.0 1.7 0.4 0.7 0.8 0.9 0.5 3.3
avg % change in pension balance (for all) -6.1 -33 =21 -1.6 -1.5 -1.2 -1.1 -0.7 -0.2 -2.0
Table 5
Determinants of choosing the best fee and estimates for losses/gains in pension balance.
Dep var: the individual chose the better fee Dep var: percentage change in pension
scheme (Probit ME) balance due to fee scheme (OLS)
Coef. S.E. Coef. S.E.
Male —0.0314*** (0.0041) —0.6844*** (0.0453)
Age —0.0045*** (0.0004) 0.1240%** (0.0028)
Contribution density 0.2414*** (0.0107) 3.2570%*** (0.0978)
Pension balance - 2nd quintile 0.0977*** (0.0079) 1.1981*** (0.0784)
Pension balance - 3th quintile 0.1786*** (0.0093) 2.2348*** (0.0935)
Pension balance - 4th quintile 0.2242#** (0.0105) 2.8731%** (0.1031)
Pension balance - 5th quintile 0.2560*** (0.0122) 3.3183*** (0.1191)
Labor income - 2nd quintile —0.0235*** (0.0065) —0.4081*** (0.0683)
Labor income - 3th quintile 0.0012 (0.0067) —0.0456 (0.0687)
Labor income - 4th quintile —0.0085 (0.0069) —0.0005 (0.0718)
Labor income - 5th quintile —0.0046 (0.0078) —0.0091 (0.0839)
Self-employed 0.0389*** (0.0131) 0.6404%*** (0.1096)
Years enrolled in SPP —0.0151*** (0.0006) —0.0920*** (0.0045)
AFP Profuturo —0.0233*** (0.0047) —0.0673 (0.0471)
AFP Prima 0.0269*** (0.0049) 0.2950%** (0.0552)
AFP Habitat —0.0550%* (0.0277) —-0.6471 (0.4020)
Active portfolio management 0.0325%** (0.0074) 0.1848*** (0.0549)
Constant —10.2416*** (0.2853)
R2 0.1014 0.1698
N 64588 64588

Notes: All regressions include regional fixed effects. The reference category for the balance and income quintiles is the first quintile, for self-employed is
employee and for the fund administrators is AFP Integra. Robust standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

Losses and gains vary largely over age. As Table 4 shows, young individuals (those below 40 years old) with the default
balance fee are the main losers of the reform. Choosing this scheme means that these individuals pay more to the AFP itself,
resulting in lower pension balances. For example, all individuals in the 21-25 age group lose money, and their pension
balances are reduced 13.6%, while the 51-55 age group is less affected because only 34% lose money and their balances
are reduced by much less (1.4%). Table 4 also shows the losses and gains for individuals who opted for the load factor fee.
In this case, individuals above 45 years old lose more but the change in their pension balances ranges between —1.4 and
—0.9%.

Tables A8, A9 and A10 in the appendix provide additional results by quintiles of income, density of contribution and
pension balance. The main result is that independent of the quintile, a significant proportion (around 86%) of individuals
assigned to the balance fee are worse off financially due to the reform. Their retirement savings have been reduced by
around 7.0%.

5.3. Determinants of choosing well

In this section we analyze the main determinants of choosing the fee scheme that best serve the interests of the individ-
uals. Table 5 displays the results. The first set of results shows the marginal effects of a probit model where the dependent
variable equals one if the individual has the fee scheme with the lower change ratio, and zero otherwise. Males are slightly
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less likely to make a good choice. Being male reduces the likelihood of making a good decision by 3.1 percentage points.
With each additional year in an individual's age, we see a reduction of 0.5 percentage points in the likelihood that indi-
vidual made a good choice. Although this is a small effect for one extra year, we observe important differences between
young and old individuals. For example, the probability of choosing the right fee scheme is about 13.5% higher for a 25-
year-old than for a 55-year-old. Contribution density and self-employment, along with the quintile in the pension balance
distribution, are positively associated with the likelihood of making a good choice, but the effect of the income position
is less clear or less precisely estimated. For example, moving from the first to the fifth quintile of the pension balance
distribution boosts the probability of making a good choice by 25.6 percentage points. Furthermore, being active in port-
folio management — our proxy for financial literacy - increases the likelihood of making a good choice by 3.3 percentage
points.

The second set of results in Table 5 shows the OLS estimates of the percentage change in the pension balance (A;).
Age and contribution density are two of the most important variables that determine the size of the gains and losses. For
example, moving from the second to the third quintile of the age distribution (from age 39 to 47) is associated with a
percentage change of 0.99 in the pension balance. Similarly, moving from the second to the third quintile of the distribution
of contribution density is associated with an increase of 0.84 percentage points in the pension balance. Further, a higher
position in the pension balance distribution, and being self-employed, are also associated with larger gains. However, having
spent more years enrolled in the SPP is related with higher losses. Being active in portfolio management is associated with
gains of 0.18 percentage points. In summary, the policy reform seems to produce higher losses for individuals who are
younger, male and employees, and who have low pension balances, contribute less often, have spent more years in the SPP
and are less active in the management of their pension funds.

From Table 2 we observe that, among the individuals who chose to remain in the load factor fee, 59.1% made the best
choice (i.e., Al < A™ for them) and 40.9% did not. The default balance fee is the best option for only 11.9% of the people
who currently have it (i.e., A > A™ for them) and is less advantageous for the other 81.1%. Why is the default fee such a
bad option for such a large group of people? The inspection of predicted conditional probabilities that the load factor is the
best option (see Fig. A.1 in the appendix) reveals an important relationship between making a good choice and age. In the
group who chose the load factor fee, this option is the best for younger individuals (up to age 37) but is a bad choice for
older individuals (aged 47 and up). Similarly, among the individuals who have the default balance fee, the load factor fee is
instead the best option for younger individuals; from age 37, the probability of the load factor being better starts to decrease
(e.g., at 53 this probability is about 0.5). One of the main reasons why the load factor fee may be better than the balance
fee at younger ages is that this fee (applied over a longer period of capitalization up to retirement) does not reduce the
pension balance as much as the balance fee would. In contrast, the balance fee may be better for older individuals as the
capitalization period up to retirement is shorter and therefore the reduction of the pension balance will be less important.

Given the strong relevance of age, one may ask why the government did not design the default option including condi-
tions by age or the possibility that individuals can opt out. For those who chose to remain in the load fee, one can argue
that they should assume the consequences of their active, though sub-optimal, decisions. However, what can we argue for
individuals who involuntarily accepted the default and were adversely affected?.'*

The other panels of Fig. A.1 in the appendix reveal a positive, although weak, relationship between the probability that
the load factor fee is the best option and income and pension balance.

6. Sensitivity checks
6.1. Different values of the balance fee

To simulate individual pension balances, we use the actual balance fees of each AFP and assume that they do not change
during the simulation period (1.20% for Integra and Profuturo, and 1.25% for Prima and Habitat, i.e. an average of 1.23%). As
the level of fees determines whether one fee scheme is better than the other, we check our main results in three additional
scenarios. In doing so, we do not change the levels of the load factor fees; instead, we focus on the balance fees as they
have prompted intense debate during the reform period. These scenarios are as follows: (i) the balance fee is set at 1.00%
for the whole period; (ii) the balance fee is set at 0.75% for the whole period; and iii) the balance decreases over time.

Although assuming a scenario of declining balance fees is quite optimistic in a market with just four providers and min-
imal change in prices (see Fig. 2b), it is still important to assess whether this scenario would cause the relative proportions
of losers and winners to change and whether the intensities of the losses and gains vary. The assumed reduction of balance
fees closely follows the expected trajectory of these fees outlined by the SBS in their motivations for reform (appendix of
Regulation SBS N° 8514-2012). Based on these projections, the balance fees would have started to decrease in 2017, reaching
0.6% for all individuals by 2036 and remaining there indefinitely.!”

14 See Dobrescu et al. (2018) for more details on how poorly designed default options - particularly the irreversible ones - can severely affect retirement
savings.

15 To estimate the long-term fee of 0.6%, the SBS assumes that the AFP will charge a balance fee that allows them to obtain, on average, similar fee
revenues as were obtained before the reform with the load factor fee (see the methodological appendix of Regulation SBS N° 8514-2012). As the pension
balance increases over time, the balance fee needs to decrease. The SBS assumed that the reduction would occur in three periods: in period 1 (the first
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Table 6
Type of choice under different values of balance fee (% of total individuals).
Type of choice Baseline Scenario 1 Scenario 2 Scenario 3
Balance fee = 1.23% Balance fee = 1.00% Balance fee = 0.75% Decreasing balance fee
a. Balance fee is better & balance fee is chosen 5.6 9.1 17.9 15.9
b. Load factor fee is better & load fee is chosen 313 23.7 8.7 43
Total of individuals with right choice (a+b) 36.9 329 26.6 20.2
c. Load factor fee is better & balance fee is chosen 414 37.9 29.1 31.1
d. Balance fee is better & load fee is chosen 21.7 293 443 48.7
Total of individuals with wrong choice (c+d) 63.1 67.1 73.4 79.8
Total 100.0 100.0 100.0 100.0

Note: The baseline scenario uses the balance fees of each AFP through the simulation period: 1.20% for Integra and Profuturo, and 1.25% for Prima and
Habitat (so, an average of 1.23%). Scenarios 1 and 2 utilize the balance fees of 1.0 and 0.75% for all AFP, respectively, through all the simulation period.
Scenario 3 uses a descending balance fee through the simulation period: it decreases until 2036, when it reaches 0.6% for all AFP and remains at this value
for the rest of the simulation period (this follows the methodological appendix of the regulation SBS N° 8514-2012 established by the SBS in order to pass
the fee reform in the Parliament).

Table 6 summarizes our results. As expected, a lower balance fee increases the percentage of individuals that are better
off (winners) with the balance fee. In the baseline scenario, this percentage is only 5.6%, but in scenarios where the balance
fee is lower (for example 1.0 or 0.75% or in the decreasing fee) the percentage increases to 9.1, 17.9 and 15.9%, respec-
tively. Accordingly, the fraction of winners under the load factor fee decreases from 31.3 to 23.7, 8.7 and 4.3%, respectively.
Table 6 also shows that in the baseline scenario, the losers with the balance fee represent 41.4% of the sample, but in sce-
narios 1, 2 and 3 they represent 37.9, 29.1 and 31.1%, respectively. So, even in a very optimistic scenario (fee of 0.75%) with
a relatively low balance fee, more than one quarter of the sample (29.1%) is still worse off with the default balance fee. This
amount of losers is still greater than the amount of winners with the balance fee (17.9%). For those who opted for the load
factor fee, the scenarios with lower balance fees naturally imply that they are worse off as they are enrolled in a relatively
more expensive scheme. The fraction of losers who would be better off with the balance fee increases from 21.7 to 29.3,
44.3 and 48.7% for the scenarios 1, 2 and 3.

A reduction in the balance fee is always good news for individuals, but we observe an increase in the overall number
of losers from 63.0 to 67.1, 73.4 or 79.8% under the scenarios 1, 2 and 3, respectively. The reason is that individuals cannot
switch between fee schemes, so those who chose the load factor fee are locked up in a relatively more expensive scheme.
This is a sort of policy trap established by the reform: reductions in the balance fees (relative to load fees) cannot be taken
advantage of by the individuals who actively chose to remain in the load fee. The only way to allow all individuals to benefit
from reductions in the balance fee would be allowing them to change their choice of fee.

Figs. A.2, A3 and A4 in the appendix show the cumulative distribution of gains and losses in terms of the percentage
change in the final pension balance for each scenario considered. The intensity of the losses is smaller for the individuals
who chose the balance fee in comparison to the distribution shown in Fig. 3, especially in the scenario of a 0.75% balance
fee. The gains are also greater in this scenario, as expected. Consequently, the losses among individuals who opted for the
load factor fee increase, which indicates they will have relatively lower pension balances. Table A.12 in the appendix shows
that, while the average loss in the baseline scenario is -7.1% for the losers in the default balance fee scheme, it is -3.1 and
-2.6% in the scenarios with a balance fee of 0.75% and with decreasing fees, respectively. Similarly, the average gains for the
individuals who benefit from choosing the load factor fee reduce from 3.7% to 1.2 and 0.8% in scenarios 2 and 3, respectively.
Moreover, the composition of the individuals who gain or lose changes with different levels of balance fees. For example,
among the individuals who rightly chose the fee scheme in the baseline scenario, 62% are males and have an average age of
37.2, whereas in the scenario with decreasing fees, the individuals who chose best are 67% male and have an average age of
41.8. The opposite trends occur among the individuals with the less optimal fee scheme. Thus, all else equal, a decrease in
balance fees may be more beneficial for males and older people. Table A.12 in the appendix reports more average individual
characteristics by distinctive scenarios.

In summary, the analysis presented in this section suggests that first, the relative proportions of losers and winners
change with the level of the balance fees. The fraction of winners (losers) with the balance fee increases with a lower
(higher) fee. Second, the intensities of the losses and gains for individuals assigned to the balance fee vary when the fee
is lower. The intensity of the loss reduces and the intensity of the gains increases. However, an open question is whether
balance fees can decrease over time to reach 0.60% on average (our third scenario, which resembles the fees values assumed
by the policy makers during the reform) given the current levels of 1.23%, especially in a mandatory IRA system with just
four providers.

10 years after the reform), each AFP charges different market prices; in period 2 (from year 11 to year 20), the fee level is assumed to be 1.6 times 0.6%;
and in period 3 (from year 21 to year 30) when the balance fee would reach 0.6%. In our simulation, we make a slight change: we begin the balance fee
reduction in 2016, then follow the criteria of periods 2 and 3. Thus, we reach the long-term balance fee in 2036.
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Table 7

Influence of balance fee and financial literacy on pension wealth inequality.
Age group Gini index RIF Gini coefficient for RIF Gini coefficient for active portfolio
regression balance fee management

Coef S.E. Coef S.E.

21-25 0.5515 —-0.0230 (0.0202) -0.0727 (0.1234)
26-30 0.5977 0.1177** (0.0155) 0.0103 (0.0469)
31-35 0.5911 0.1379*** (0.0110) —0.0140 (0.0227)
36-40 0.6018 0.1131*** (0.0124) —0.0894*** (0.0234)
41-45 0.6156 0.0908*** (0.0101) —0.1501*** (0.0279)
46-50 0.6187 0.0827+** (0.0113) —0.1465*** (0.0271)
51-55 0.6283 0.0657*** (0.0162) —0.2350*** (0.0449)
56-60 0.6440 0.0233 (0.0169) —0.1138*** (0.0396)
61-65 0.6655 0.0561** (0.0229) —0.1413 (0.0969)

Note: Each row corresponds to a regression for an age group. The dependent variable is the Influence Function (IF) of
each individual in the Gini of final pension balance in each age group divided by the Gini index of the corresponding
age group. All regressions include region fixed effects, sex, age, contribution density, labor status, time enrolled in SPP,
fund administrator, income and initial pension balance. Robust standard errors are reported in parenthesis. ***p < 0.01,
“p < 0.05, *p < 0.10.

6.2. Potential effects on inequality

The study of the distribution of wealth has received a renewed interest thanks to the emergence of new data (Saez
and Zucman, 2016), (Piketty and Zucman, 2015) and developments in its measurement (Cowell and Van Kerm, 2015, Davies
et al,, 2017, Cowell et al., 2017). Because pension balances are part of household wealth portfolios, we can assess whether
the reform has any effect on one of the important components of wealth. For this aim we use Gini-Recentered Influence
Function (RIF-Gini) regressions to uncover the predictors of the inequality in pension balances (Firpo et al., 2009) and (Choe
and Van Kerm, 2018). This method allows us to compute how much would a small change in one covariate affect the Gini
index (or any other inequality statistic). The key covariate that we investigate is the fee scheme chosen by the individual.
There are two stages in the RIF regressions. First, the influence function (IF) (Hampel et al., 1986) of each individual on the
pension balance distribution is computed. This computation means that we can estimate the influence of each individual
on the Gini index of pension balances as a function of her own pension balance and of the overall distribution of pension
balances. In the second stage, the computed Gini IF is linearly regressed against some covariates of interest. For example, a
positive coefficient for the balance fee (a dummy variable) means that marginally increasing the share of individuals with
this fee - and assuming that the distribution of all the other covariates are constant - would lead to an increase in the
Gini index. The size of this coefficient indicates the size of the increase in the Gini index if all individuals chose the balance
fee.16

The IF and Gini index are computed with the final pension balance (at age 65) simulated for each individual, taking into
account her actual fee scheme. In order to reduce the role of life-cycle effects due to the paths of accumulation for pension
balances, we compute Gini indexes for different age groups. Eq. (8) shows the specification model of RIF-Gini regressions
for a particular cohort. The dependent variable is the influence function (IF, previously estimated in the first stage) of each
individual divided by the Gini index of he corresponding cohort’s pension balances. The covariates (X;) are sex, age, contri-
bution density, income, initial pension balance, labor status, time enrolled in SPP, fund administrator, fund type and regional
fixed effects; balance fee equals one if the individual chose the balance fee and zero otherwise.

I = a + B1X; + Bbalance fee; + ¢&; (8)

The first set of results in Table 7 presents the coefficients estimated for balance fee for each cohort group (the estimates
of all covariates are in Table A.13 in the appendix). The coefficients represent percentage changes. For example, the coeffi-
cient 0.1177 for the cohort group 26-30 indicates that an increase of 1% in the proportion of individuals with the balance
fee is associated with an increase of 0.12% in the Gini index of pension wealth. When statistically significant, the effect
on the inequality of the balance fee scheme is positive and ranges between 0.06% and 0.14%. Therefore, another potential
impact of the pension reform is a future increase in pension wealth inequality. This result can be explained by the fact that
balance fees penalize the accumulation of funds, particularly the funds of individuals who have both a low income and a
low contribution density; this then enlarges the wealth gap between individuals.

Another interesting result drawn from the RIF-Gini approach (the second set of results of Table 7) is the measurement
of financial literacy’s potential impact on pension wealth inequality in an IRA system. For instance, Lusardi et al. (2017) find
in the US that about 30-40% of retirement wealth inequality is determined by differences in financial literacy. Financial
knowledge may allow individuals to better allocate lifetime resources under uncertainty. The RIF-Gini coefficients for Ac-

16 Although we focus on the Gini index due to its popularity and normative properties, there are other IF types useful for distribution analysis (see
Essama-Nssah and Lambert, 2012, Davies et al., 2017).



554 N. Bernal and J. Olivera/Journal of Economic Behavior and Organization 176 (2020) 539-568

tive portfolio management, when statistically significant, indicate that an increase in the proportion of individuals actively
managing their portfolios (arguably with more financial literacy) may reduce pension wealth inequality.

6.3. Varying discount interest rates

The key feature of the charge ratio criterion used so far is that it reveals which scheme allows an individual to obtain a
higher final pension fund relative to the invested amount. However, it does not take into account individual preferences for
consumption. If individuals dislike postponing consumption, then the choice for the load factor fee may be less appealing
as this involves a slightly higher share of contributions (pension contribution rate plus load factor fee) than the balance fee,
which only includes the pension contribution rate. We use an indirect utility approach to assess whether the actual choice
made by the individual corresponds to the fee scheme that generates the higher utility. In doing so, we utilize alternative
values of discount interest rates in order to examine to what extent the choice of the individual is also the optimal choice
for each of these interest rates.

The individual derives utility from consumption, and we assume that the utility function is separable in consumption
over time. As in Kotlikoff and Spivak (1981), we use the expected utility of consumption streams weighted by survival
probability. The individual maximizes the expected utility at current age x (Eq. (9)) subject to a budget constraint (Eq. (10)):

D—x
EU =Y pxBUG) (9)
t=0
D—x 65—x—1 D—x
Y bxGR T =Wo= 3" [vR']+ > [AR] (10)
t=0 t=0 t=65—x

D is the maximum survival age, C; is the consumption in time t, § is the subjective rate of time preference (with g =
1/(1 +8)), px, is the probability of survival from age x to age x+t, and R = (1 +r) where r is the discount interest rate. In
the budget constraint of Eq. (10), the consumption plan must be financed with Wy, which captures all the resource streams
of the individual (wages y: and pensions P;) discounted with the interest rate r. There are no bequests, so that the individual
consumes all her resources until death. We assume the iso-elastic utility function U(G) = C{ﬂf where y is the parameter
of risk aversion (assuming y < 1). Given that the discounted resources included in Wy are different under the two fee
schemes, we distinguish Wé and W[" for the load and balance fees. The indirect utilities obtained with the load factor (V(.))
and balance fees (H(.)) can be compared in order to determine which fee attains more utility for the individual. To this end,

it is enough to examine whether (Wé/Wé")lﬂ/ is greater of less than one. To establish that the load factor fee is better than
the balance fee, Wé must simply be greater than W' (all the steps and details are described in the Appendix B).

We use 1,000 values of discount interest rates to generate different values for Wé and WJ" and, subsequently, find
whether the load factor or the balance generates more utility for the individual conditional on the value of the interest
rate. Then, we can assess if this optimal choice corresponds with individual’s current fee. Fig. 4 plots the share of individ-
uals whose actual fee scheme corresponds to the one attaining the largest indirect utility, computed with different values
of discount interest rates. We observe that the level of interest rates does not significantly affect the share of individuals
choosing the optimal fee. Between 52 and 55% of individuals are actually in the fee scheme associated with more utility;
this does not change much when we utilize distinctive scenarios of pension fund simulation. Although this approach reports
a larger share of people with the more advantageous fees than does the charge ratio criterion (36.9%), about half of the
individuals still have the worse fee. We also observe that the share of individuals who have chosen well is larger among
the group of people who chose the load factor fee than in the group with the balance fee (See Fig. A.5 in the appendix).
As expected, the advantages of the load factor fee decrease with the discount interest rate (up to a certain level), while the
opposite occurs with the balance fee, at least until the interest rate reaches 18% (also in Fig. A.5).

Finally, given that age could be correlated with the covariate “time enrolled in SPP”, we check whether the removal of this
covariate may change our regression results. We observe that this is not the case (see Table A.14). Though the coefficients
slightly change for some variables, we do not observe any qualitative change in the directions of the associations when
they are statistically significant. Note that as the enrolment date into the pension system may occur at different ages, the
inclusion of both covariates in the regressions can control both for age and the accumulation period.

7. Conclusions

One of the main lessons from our study is that governments should carefully design pension policies, and take into
consideration market limitations and financial literacy levels, particularly when including an irreversible default option. In
pension systems, mistakes made by individuals have irreversible and long-term consequences. We show that the reform of
pension fund fees implemented in Peru in 2013 has had, and will continue to have, adverse effects on pension wealth. The
reform established a new balance fee that is a percentage of the pension balance. Individuals could also opt to stay with
the previous fee, a load factor fee that is a percentage of their salary. Our results indicate that the reform adversely affects
the pension wealth of 63.1% of individuals. This percentage is composed of 41.4% of individuals who were assigned or chose
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Fig. 4. Share of individuals with the better bee by discount interest rate and distinctive scenarios. Note: This graph plots the share of individuals whose
actual fee scheme corresponds to the one attaining the largest indirect utility computed with different values of discount interest rates. The graph shows
the results for the baseline pension fund simulation and other three scenarios with lower balance fees.

the balance fee and 21.7% who freely chose the load factor fee. We also find an important relationship between making a
good choice and age. The load fee seems a quite good option for young individuals, whereas a balance fee is not. However,
the government did not take this into account.

Our data set composed of individual administrative records does not include direct measures of financial literacy, but we
are able to capture this feature by constructing a measure of how actively individuals manage their pension fund portfo-
lios. The results suggest that financial literacy plays an important role in making sound decisions about pension fund fees.
Unfortunately, Peru has very low levels of financial literacy and this limitation was not taken into account in the policy
design.

We also perform some robustness checks and find that the individuals who chose the balance fee are better off as the
fee decreases. However, even when the reduction of balance fees is good news, we observe that this fee may also increase
the overall number of people who lose due to the reform. This means that the policy has inadvertently established a trap:
potential reductions in the balance fees (relative to load fees) cannot be taken advantage of by the individuals who actively
chose the load fee. Therefore, if a hypothetical reduction in balance fees occurs, the government should consider encouraging
a shift from the load factor to the balance fee for certain individuals.

We also observe large heterogeneity in the intensities of losses and gains due to the reform, where the losses are larger
than the gains. In particular, younger and poorer individuals, and those with the balance fees show higher losses. Moreover,
we use Gini-Recentered Influence Function regressions and find that the policy change in the fee scheme is associated with
increasing inequality in pension wealth. Interestingly, increasing the share of individuals who are financially literate may
reduce pension wealth inequality.

In general, our findings contrast with some assumptions made during the reform’s implementation. One assumption was
that private pension managers will have incentives (aligned interests) to perform better since they can directly charge their
management fees to the pension balance instead of to salaries, which would lead to higher rates of returns for both indi-
viduals and providers. However, this assumption seems overly confident in a market with just four providers and minimal
change in prices over time. Another implicit assumption was that the default option is the best for all individuals, given that
it is irreversible. Nevertheless, our results show that this is not necessarily the case.
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Appendix A
Table A1
Fees schemes in individual capitalization pension systems for selected countries.
Country Income  Mandatory /|  Year  Average fees on (%) Maximum fees on (%)
level Voluntary Contributions  Salary  Assets Returns Contributions Salary Assets Returns
Czech Republic High Voluntary 2013 0.60 15.00 0.60 15.00
Hong Kong 1/. High Mandatory 2013 1.70
South Korea High Voluntary 2011 0.70
Spain (occupational) High Voluntary 2012 0.21 2.00
Sweden 2/. High Mandatory 2016 0.38
United Kingdom 3/. High Voluntary 2011 1.50
United States 4/. High Voluntary 2011 0.78
Bulgaria Middle Mandatory 2013 5.00 1.00 4,97 1.00
Colombia 5/. Middle = Mandatory 2014 3.00
Costa Rica 6/. Middle  Mandatory 2017 0.19 0.50
Chile Middle Mandatory 2017 1.23
Dominican Republic 7/. Middle Mandatory 2017 0.50
Mexico Middle = Mandatory 2018 1.02
Peru 8/. Middle = Mandatory 2016 1.58 1.23
South Africa Middle  Voluntary 2010 0.39
Uruguay Middle  Mandatory 2017 0.97
Bolivia 9/. Low Mandatory 2007 0.50
El Salvador 10/. Low Mandatory 2017 2.00
Namibia Low Voluntary 2011 0.85

Source: International Organization of Pension Supervisors (IOPS), CONSAR (Mexico). Notes: 1/. It refers to the average Fund Expense Ratio of the Mandatory
Provident Fund (MPF) as of December 2013. 2/. There is an average administrative fee of 0.028% on the account value (2015) of the Notional Defined
Contribution. 3/. This represents a statutory cap on annual management charges for the stakeholder’s pension plan. Other than these plans, there is no
statutory limit or cap on charging in the UK. 4/. Deloitte Consulting conducted a survey of 525 pension plans and found that the average administrative fee
for 401(k) savings plans was 0.78%. The fees varied from a minimum of 0.28% up to a maximum of 1.38% of assets. This fee included record-keeping, and
administration and investment management. 5/. For insured persons, the fee is charged on the combined individual account contributions of the insured
person and his or her employer. For self-employed persons the administrative fee is 1.5%. 6/. The OPCs have to charge administrative fees only on assets
under management. In 2017 the maximum fee established in the regulation is 0.50% per year and will drop to 0.35% in 2020. 7/. Of the total insured
person and employer contributions. 8/. Average fees. The balance fee scheme includes a temporary load fee that will decrease to zero by 2023 and a
balance fee that will remain indefinitely (1,07% of monthly salary for the load factor fee, plus 1.25% on pension balance). 9/. AFPs charge a fee of 0.5% of
the contributory salary (taken from contributions) for affiliation, data processing, and benefit administration. AFPs charge between 0 and 0.2285% for asset
management services depending on the value of the funds. They may also deduct transaction and custody costs from the funds. There is no legal maximum
fee. 10/. Charge for disability and survivor insurance and administrative fees.

Table A2

Fees in the Peruvian Private Pension System (December 2016).
AFP Load factor fee Balance fee scheme

Temporary load factor fee Balance fee

Integra 1.55 1.23 1.20
Prima 1.60 1.19 1.25
Profuturo 1.69 1.46 1.20
Habitat 147 0.38 1.25

Source: Superintendency of Banking, Insurance and Pension Funds (SBS). Note: All figures are expressed in percentages.
The reform (effective on June 1, 2013) set up the balance fee scheme as the default option, so individuals preferring to
remain in the previous load factor fee had to take action. The balance fee scheme includes a temporary load fee that
will decrease to zero by 2023 and a balance fee that will remain indefinitely. The only option for new workers enrolling
in an AFP after 2013 is the balance fee scheme. See the following regulations for more details: Law N° 29903, D. S. N°
068-2013-EF and Regulations SBS N° 8514-2012, N° 9617-2012, and N° 2935-2013.
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estimations displayed in Table A.11.
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Table A3
Sample selection.
(1) (2) (3) (4) (5)
Mean Mean Mean Mean Mean
Age 40.78 40.78 40.42 39.67 39.66
Female 0.37 0.37 0.36 0.35 0.35
Labor income (monthly, in USD) 704.41 704.32 690.20 766.39 765.73
Saving account (monthly, in USD) 7,685.61 7,685.61 8,458.04 10,788.56 10,769.23
Months since affiliation 167.58 167.59 165.48 160.71 160.67
Contribution density 0.43 0.43 0.47 0.64 0.64
Fund type 1 (low-risk) 0.04 0.04 0.04 0.04 0.04
Fund type 2 (moderate) 0.91 0.91 0.90 0.89 0.89
Fund type 3 (high-risk) 0.05 0.05 0.06 0.07 0.07
with load factor fee 0.37 0.37 0.40 0.53 0.53
N 100,024 99,961 90,832 64,630 64,588

Notes: The table shows the main descriptive statistics of our sample compared to the original data and of the samples with the different decisions we
make: (1) being enrolled before 2013 and age 21-64, (2) with no missing saving account, (3) with non-zero saving account, (4) with non-missing income
information and being current contributor (last registered contribution occurred at least in 2013) and (5) not in the process of retirement.

Table A4

Income annual growth rates by age group and income quintile.
Age group Women Men

Ql Q2 Q3 Q4 Q5 Qi Q2 Q3 Q4 Q5

21-25 0.2 2.6 1.9 2.8 34 1.7 2.1 1.9 3.1 4.9
26-30 0.6 2.2 1.6 2.5 3.8 1.5 1.9 2.1 2.5 4.2
31-35 1.2 1.9 1.2 2.2 2.9 1.7 1.9 1.7 2.8 3.2
36-40 1.0 1.8 1.0 24 3.2 1.0 1.9 1.8 2.5 24
41-45 1.2 1.7 1.0 3.0 4.4 13 1.9 1.6 2.5 2.8
46-50 23 1.7 1.1 3.0 34 1.1 1.6 1.8 2.2 3.0
51-55 0.3 1.6 13 2.9 1.6 1.8 1.7 1.8 2.5 32
56-60 1.5 2.6 1.5 2.0 2.4 1.6 2.0 1.6 2.7 3.2
61-64 5.3 2.6 1.9 3.9 0.0 0.0 2.8 1.8 3.1 0.0

Note: The figures indicate the median growth rates (in percentage) of annual income computed with administrative data provided by the SBS for the years
2006 and 2013. The age group correspond to the age of the individuals as of December 2016.
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Variable Balance fee Load factor fee Mean difference
Women Men Women Men Mean S.E. Mean S.E.
(N=13,263) (N=21,004) (N=9,295) (N=21,068) (Women) (Men)
Age 37.395 38.845 40.027 41.258 -2.632 0.129 -2.413 0.096
Balance not charged with fee (S/. '000) 12.041 16.879 42.455 55.281 -30.414 0.727 —38.402 1.005
Balance charged with fee (S/. '000) 3.969 5234 0.000 0.000
Total saving balance (S/. '000) 16.011 22.112 42.455 55.281 —26.444 0.755 -33.169 1.029
1st quintile 0.402 0.337 0.080 0.049 0.322 0.006 0.287 0.004
2nd quintile 0.238 0.240 0.179 0.156 0.059 0.006 0.084 0.004
3th quintile 0.162 0.177 0.224 0.224 —-0.062 0.005 —0.047 0.004
4th quintile 0.120 0.140 0.253 0.262 -0.134 0.005 -0.122 0.004
5th quintile 0.077 0.105 0.264 0.309 -0.186 0.005 —-0.203 0.004
Monthly labor income (S/.) 1,551.9 2,013.1 2,770.3 3,462.0 -1,218.5 50.144 —1,449.0 73.914
1st quintile 0.329 0.269 0.154 0.123 0.175 0.006 0.146 0.004
2nd quintile 0.263 0.205 0.203 0.149 0.060 0.006 0.056 0.004
3th quintile 0.177 0.207 0.199 0.201 -0.023 0.005 0.006 0.004
4th quintile 0.125 0.189 0.203 0.245 -0.079 0.005 —0.055 0.004
5th quintile 0.107 0.130 0.241 0.282 -0.133 0.005 -0.152 0.004
Contribution density 0.463 0.470 0.783 0.791 -0.321 0.004 -0.321 0.003
1st quintile 0.380 0.365 0.054 0.047 0.326 0.005 0319 0.004
2nd quintile 0.261 0.257 0.152 0.146 0.108 0.006 0.112 0.004
3th quintile 0.153 0.172 0.224 0.234 -0.071 0.005 —-0.061 0.004
4th quintile 0.107 0.116 0.269 0.283 -0.162 0.005 -0.167 0.004
5th quintile 0.100 0.090 0.300 0.292 -0.201 0.005 —-0.202 0.004
Self-employed 0.037 0.028 0.031 0.021 0.006 0.002 0.007 0.002
Years enrolled in SPP 7.719 8.506 9.872 10.710 -2.154 0.082 -2.204 0.059
AFP Integra 0.416 0.375 0.427 0.397 -0.011 0.007 —-0.022 0.005
AFP Profuturo 0.327 0.380 0.273 0.313 0.054 0.006 0.067 0.005
AFP Prima 0.253 0.242 0.296 0.285 —-0.043 0.006 —-0.043 0.004
AFP Habitat 0.004 0.003 0.004 0.005 0.000 0.001 —0.002 0.001
Fund type 1 (low-risk) 0.022 0.033 0.034 0.046 -0.011 0.002 —-0.013 0.002
Fund type 2 (moderate) 0.941 0.916 0.884 0.852 0.056 0.004 0.064 0.003
Fund type 3 (high-risk) 0.037 0.051 0.082 0.102 —0.045 0.003 —0.051 0.003
Active portfolio management 0.041 0.056 0.092 0.113 —-0.051 0.003 —0.057 0.003
Have recognition bond 0.021 0.021 0.054 0.057 -0.033 0.002 —-0.036 0.002

Note: The table uses the analyzed sample of SBS administrative registers as of December 2016. The mean differences are computed using two-sample t-tests
by groups (balance and load factor fee schemes) with unequal variances. The means with finite variance of variables of income, contribution density and
pension balance have normal distribution. The test on the equality of proportions is used for dummy variables.

Table A6

Mean of charge ratios by age group and actual fee scheme.

Age group Individuals who chose the load fee Individuals assigned to the balance fee
Al Am Al Am
[21-25] 0.116 0.210 0.117 0.256
[26-30] 0.109 0.175 0.108 0.220
[31-35] 0.099 0.139 0.097 0.181
[36-40] 0.087 0.104 0.084 0.141
[41-45] 0.073 0.073 0.074 0.107
[46-50] 0.059 0.047 0.064 0.077
[51-55] 0.047 0.030 0.052 0.053
[56-60] 0.033 0.017 0.039 0.034
[61-64] 0.014 0.007 0.018 0.014

Note: The age group correspond to the age of the individuals as of December 2016.
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Table A7
Winners and losers with the balance and load factor fee by AFP.
AFP Individual’s actual fee Total
Balance fee Load factor fee
(default option) (active choice)
Habitat Balance fee is better 5 (2.0%) 53 (20.9%) 58
Load factor fee is better 93 (36.6%) 103 (40.6%) 196
Total 98 (38.6%) 156 (61.4%) 254
Integra Balance fee is better 1,385 (5.4%) 5,815 (22.6%) 7,200
Load factor fee is better 10,367 (40.3%) 8,163 (31.7%) 18,530
Total 11,752 (45.7%) 13,978 (54.3%) 25,730
Prima Balance fee is better 772 (4.4%) 3,360 (19.3%) 4,132
Load factor fee is better 6,687 (38.5%) 6,547 (37.7%) 13,234
Total 7,459 (43.0%) 9,907 (57.0%) 17,366
Profuturo Balance fee is better 1,442 (6.8%) 4,770 (22.5%) 6,212
Load factor fee is better 9,600 (45.2%) 5,426 (25.5%) 15,026
Total 11,042 (52.0%) 10,196 (48.0%) 21,238
Note: Figures in parenthesis report the percentage of individuals in each cell with respect to the total by AFP.
Table A8
Losses and gains by actual fee scheme and income quintiles.
Type of choice Measure Q1 Q2 Q3 Q4 Q5 Total
Balance fee % individuals losing 87.2 914 89.5 87.9 82.5 88.1
(default option) % individuals gaining 12.8 8.6 10.5 12.1 17.5 11.9
avg % change in balance (for those losing) -6.9 -7.6 -7.3 -71 -6.7 -7.1
avg % change in balance (for those gaining) 0.8 0.6 0.7 0.8 0.8 0.8
avg % change in pension balance (for all) -59 -6.9 —6.4 —6.1 -5.4 —6.2
Load fee % individuals losing 453 413 39.8 40.6 394 40.9
(active choice) % individuals gaining 54.7 58.7 60.2 59.4 60.6 59.1
avg % change in balance (for those losing) -1.0 -1.0 -1.1 -1.2 -1.3 -1.1
avg % change in balance (for those gaining) 3.4 3.5 3.7 3.9 3.8 3.7
avg % change in pension balance (for all) 1.4 1.6 1.8 1.8 1.8 1.7
Total % individuals losing 72.7 68.3 63.0 59.3 52.0 63.1
% individuals gaining 273 31.7 37.0 40.7 48.0 36.9
avg % change in balance (for those losing) -5.6 -5.7 -5.2 -4.7 -3.8 -5.1
avg % change in balance (for those gaining) 2.6 3.1 33 3.5 35 33
avg % change in pension balance (for all) -3.4 -29 -2.0 -1.3 -0.3 -2.0
Table A9
Losses and gains by actual fee scheme and contribution density quintiles.
Type of choice Measure Q1 Q2 Q3 Q4 Q5 Total
Balance fee % individuals losing 90.8 92.8 89.8 87.6 61.9 88.1
(default option) % individuals gaining 9.2 7.2 10.2 124 38.1 119
avg % change in balance (for those losing) -7.5 -7.8 -7.3 -6.9 -2.5 -7.1
avg % change in balance (for those gaining) 1.0 0.9 0.8 0.7 0.4 0.8
avg % change in pension balance (for all) -6.7 -7.2 -6.5 -5.9 -14 -6.2
Load fee % individuals losing 36.7 29.4 29.8 28.7 67.5 40.9
(active choice) % individuals gaining 63.3 70.6 70.2 713 325 59.1
avg % change in balance (for those losing) -1.0 -1.2 -1.2 -1.3 -1.1 -1.1
avg % change in balance (for those gaining) 4.5 4.1 3.9 4.1 1.9 3.7
avg % change in pension balance (for all) 2.5 2.6 2.4 2.6 -0.1 1.7
Total % individuals losing 83.7 67.9 53.2 443 66.3 63.1
% individuals gaining 16.3 321 46.8 55.7 33.7 36.9
avg % change in balance (for those losing) -7.1 -6.7 -5.2 —4.2 -14 -5.1
avg % change in balance (for those gaining) 2.8 3.7 3.6 3.9 1.5 33
avg % change in pension balance (for all) -5.5 -33 -1.1 0.3 -04 -2.0
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Table A10
Losses and gains by actual fee scheme and balance quintiles
Type of choice Measure Q1 Q2 Q3 Q4 Q5 Total
Balance fee % individuals losing 89.1 90.4 88.1 85.9 82.1 88.1
(default option) % individuals gaining 109 9.6 11.9 14.1 17.9 119
avg % change in balance (for those losing) -7.3 -74 -7.2 -6.7 -6.2 -7.1
avg % change in balance (for those gaining) 1.2 0.7 0.5 0.5 0.5 0.8
avg % change in pension balance (for all) —6.4 -6.6 —6.3 —5.7 -5.0 —6.2
Load fee % individuals losing 46.4 43.9 40.7 39.6 393 40.9
(active choice) % individuals gaining 53.6 56.1 59.3 60.4 60.7 59.1
avg % change in balance (for those losing) -1.8 -14 -1.1 -1.0 -1.0 -1.1
avg % change in balance (for those gaining) 4.2 3.7 3.7 3.7 3.6 3.7
avg % change in pension balance (for all) 14 1.5 1.8 1.8 1.8 1.7
Total % individuals losing 82.2 70.1 59.9 54.1 49.1 63.1
% individuals gaining 17.8 29.9 40.1 45.9 50.9 36.9
avg % change in balance (for those losing) -6.8 -5.8 -4.7 -3.8 -3.0 -5.1
avg % change in balance (for those gaining) 2.7 3.2 33 34 34 33
avg % change in pension balance (for all) -5.1 -3.1 -1.5 -0.5 0.3 -2.0
Table A1l
Probability to be better off with the load factor Fee.
Prob. Load factor fee is better (among Prob. Load factor fee is better (among
those choosing the load fee) those assigned to the balance fee)
Coef. S.E. Coef. S.E.
Male 0.0064*** (0.0014) 0.0004 (0.0006)
Age —0.0064*** (0.0015) —0.0032*** (0.0002)
Contribution density 0.0061*** (0.0016) —0.0041*** (0.0012)
Pension balance — 2nd quintile —0.0097** (0.0040) —0.0021** (0.0011)
Pension balance — 3th quintile —0.0419*** (0.0126) —0.0059*** (0.0018)
Pension balance - 4th quintile —0.0959*** (0.0241) —0.0080*** (0.0024)
Pension balance - 5th quintile —0.2085*** (0.0418) —0.0055** (0.0025)
Labor income - 2nd quintile —0.0005 (0.0005) 0.0049*** (0.0006)
Labor income - 3th quintile 0.0002 (0.0003) 0.0038*** (0.0006)
Labor income - 4th quintile —0.0068*** (0.0020) 0.0017** (0.0007)
Labor income - 5th quintile —0.0052*** (0.0018) —0.0038*** (0.0014)
Self-employed —0.0001 (0.0007) 0.0020* (0.0011)
Years enrolled in SPP —0.0002*** (0.0000) 0.0004*** (0.0001)
AFP Profuturo —0.1439*** (0.0136) —0.0035%** (0.0007)
AFP Prima 0.0002 (0.0003) 0.0002 (0.0007)
AFP Habitat 0.0005 (0.0008) 0.0062*** (0.0005)
Active portfolio management 0.0001 (0.0003) —0.0032** (0.0013)
Constant
R2 0.9489 0.5722
N 34237 30351

Note: All regressions include regional fixed effects. The dependent variable of these models equals one if A! < A™ and zero otherwise. The reference category
for the balance and income quintiles is the first quintile, for the self-employed is employee, and for the fund administrators is AFP Integra. Robust standard
errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Table A12
Means of individual characteristics under different values of balance fee and whether the individual made a right or wrong choice
Variable Baseline Scenario 1 Scenario 2 Scenario 3
(Balance fee = 1.23%) (Balance fee = 1.00%) (Balance fee = 0.75%) (Balance fee decreasing)

Wrong choice Right choice Wrong choice Right choice Wrong choice Right choice Wrong choice Right choice

N 0.63 0.37 0.67 0.33 0.73 0.27 0.80 0.20
Load factor fee 0.34 0.85 0.44 0.72 0.60 0.33 0.61 0.21
Male 0.67 0.62 0.66 0.63 0.65 0.65 0.65 0.67
Age 41.10 37.22 40.68 37.58 39.22 40.88 39.12 41.82
Contribution density 0.58 0.73 0.61 0.70 0.65 0.60 0.65 0.58
Self-employed 0.03 0.02 0.03 0.02 0.03 0.03 0.03 0.03
Years enrolled in SPP 10.14 8.11 10.18 7.78 9.53 9.01 9.39 9.40
Active portfolio management 0.07 0.09 0.08 0.08 0.09 0.06 0.08 0.07
Labor income (000s) 2.46 2.98 2.55 2.86 2.75 2.37 2.70 2.46
Pension balance (000s) 39.17 31.09 39.74 28.93 38.82 28.92 37.21 32.12
Gains & losses (chose load fee) -1.14 3.71 -1.40 2.48 -1.86 1.19 -1.69 0.77
Gains & losses (chose balance fee) —7.14 0.75 -5.28 0.93 -3.09 1.28 -2.62 0.94

Note: N indicates the share of individuals with a right or wrong choice. Load fee indicates the share of individuals who chose the load fee scheme. Gains
and losses indicate the variation (in percentage) in the final pension balance due to the choice of the actual fee with respect to the other fee scheme.

Table A13
Gini RIF regressions for final pension balance inequality by age group.
Variable 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65
Having balance fee —-0.0230 0.1177***  0.1379***  0.1131***  0.0908***  0.0827***  0.0657***  0.0233 0.0561+**
(0.0202) (0.0155) (0.0110) (0.0124) (0.0101) (0.0113) (0.0162) (0.0169) (0.0229)
Male -0.0720*** —0.0373*** —-0.0620*** —0.0926*** —0.1011*** —0.0547*** —-0.0937*** —-0.0379** —0.0076
(0.0198) (0.0104) (0.0085) (0.0092) (0.0108) (0.0097) (0.0175) (0.0157) (0.0236)
Age —-0.0207* —-0.0136"** 0.0017 0.0041 0.0032 —0.0023 —0.0089*  —0.0000 —0.0242%*
(0.0109) (0.0039) (0.0031) (0.0035) (0.0034) (0.0035) (0.0050) (0.0053) (0.0110)
Contribution density —1.8462*** —-1.2743*** -1.1805*** —1.0703*** —1.0368*** —0.9279*** -1.0279*** —0.8960*** —0.8485***
(0.1058) (0.0908) (0.0458) (0.0440) (0.0336) (0.0216) (0.0612) (0.0372) (0.0438)
Self-employed 0.0928* 0.1391***  0.1955***  0.2101***  0.0818** 0.0405 0.0950***  0.1340***  0.0938*
(0.0541) (0.0351) (0.0228) (0.0287) (0.0330) (0.0337) (0.0320) (0.0315) (0.0528)
Years enrolled in SPP —0.0850"** —0.0367*** —0.0164*** —0.0136*** —0.0192*** —0.0291*** -0.0315*** —0.0253*** —0.0275***
(0.0145) (0.0094) (0.0030) (0.0034) (0.0018) (0.0012) (0.0029) (0.0018) (0.0028)
AFP Profuturo —0.0400*  0.0176 0.0187** 0.0139 0.0301***  0.0611***  0.0459***  0.0712***  0.0714***
(0.0225) (0.0134) (0.0093) (0.0102) (0.0107) (0.0102) (0.0137) (0.0164) (0.0246)
AFP Prima 0.0312 -0.0114 —0.0308*** —0.0420*** —0.0045 0.0020 —-0.0269 0.0082 0.0413
(0.0232) (0.0158) (0.0120) (0.0155) (0.0140) (0.0126) (0.0205) (0.0215) (0.0297)
AFP Habitat —0.2488*  0.1709 0.0377 -0.1920**  -0.1332 -0.1107 —-0.1416 0.3715 —0.0862
(0.1411) (0.1429) (0.1252) (0.0783) (0.1323) (0.1268) (0.2922) (0.3846) (0.2448)
Active portfolio management -0.0727 0.0103 —0.0140 —0.0894*** —0.1501*** —0.1465*** —0.2350*** -0.1138*** —0.1413
(0.1234) (0.0469) (0.0227) (0.0234) (0.0279) (0.0271) (0.0449) (0.0396) (0.0969)
Labor income (000s) 0.4245***  0.2252***  0.1732***  0.1560***  0.0950***  0.0430***  0.0548***  0.0264***  —0.0004
(0.0778) (0.0640) (0.0213) (0.0268) (0.0105) (0.0100) (0.0062) (0.0076) (0.0021)
Pension balance (000s) 0.0977***  0.0178* 0.0046* 0.0022 0.0043***  0.0051***  0.0049***  0.0026***  0.0027***
(0.0120) (0.0097) (0.0026) (0.0020) (0.0008) (0.0004) (0.0008) (0.0003) (0.0003)
Constant 1.5336***  —-0.1141 —-0.1576"** —-0.1000*  —0.0924*** —0.0487 —0.0344 —0.1528**  —-0.0024
(0.2742) (0.0913) (0.0452) (0.0569) (0.0339) (0.0434) (0.0870) (0.0609) (0.1121)
R2 0.4852 0.6010 0.6484 0.7132 0.8337 0.7412 0.8777 0.6984 0.6625
N 3484 9543 11861 11587 10120 7822 5315 3325 1531

Note: Each column corresponds to a regression for an age group. The dependent variable is the Influence Function (IF) of each individual in the Gini of final
pension balance in each age group divided by the Gini index of the corresponding age group. All regressions include region fixed effects. Robust standard
errors are reported in parenthesis. ***p < 0.01, **p < 0.05, *p < 0.10.
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Table A14
Regressions with and without “years enrolled in SPP”".
Dep var: the individual chose load Dep var: the individual chose the Dep var: percentage change in pension
factor fee scheme (Probit ME) better fee scheme (Probit ME) balance due to fee scheme (OLS)
Coef. Coef. Coef. Coef. Coef. Coef.
Male —0.1075*** —0.1076*** —0.0314*** —0.0296*** —0.6844*** —0.6781***
(0.0046) (0.0046) (0.0041) (0.0041) (0.0453) (0.0454)
Age 0.0021%* 0.0031* —0.0045%** —0.0118*** 0.1240%** 0.0794+**
(0.0004) (0.0002) (0.0004) (0.0002) (0.0028) (0.0026)
Contribution density 0.6237+* 0.6139*** 0.2414** 0.3052%** 3.2570%** 3.6774**
(0.0110) (0.0106) (0.0107) (0.0103) (0.0978) (0.0962)
Pension balance - 2nd quintile  0.1503*** 0.1571%** 0.0977*** 0.0451%** 1.1981*** 0.9110%**
(0.0076) (0.0074) (0.0079) (0.0076) (0.0784) (0.0757)
Pension balance - 3th quintile  0.1885*** 0.1994*** 0.1786*** 0.0902#** 2.2348*** 1.7459***
(0.0088) (0.0082) (0.0093) (0.0087) (0.0935) (0.0861)
Pension balance - 4th quintile ~ 0.2059*** 0.2198*** 0.2242+** 0.1091*** 2.8731%** 2.2296%**
(0.0099) (0.0090) (0.0105) (0.0096) (0.1031) (0.0921)
Pension balance - 5th quintile  0.2334*** 0.2495*** 0.2560%** 0.1178*** 3.3183*** 2.5419***
(0.0114) (0.0103) (0.0122) (0.0112) (0.1191) (0.1065)
Labor income - 2nd quintile 0.0101 0.0104 —0.0235%** —0.0254*** —0.4081*** —0.4254***
(0.0070) (0.0070) (0.0065) (0.0065) (0.0683) (0.0685)
Labor income-3th quintile 0.0366*** 0.0359*** 0.0012 0.0061 —0.0456 —0.0218
(0.0070) (0.0070) (0.0067) (0.0067) (0.0687) (0.0688)
Labor income -4th quintile 0.0500%** 0.0482+* —0.0085 0.0055 —0.0005 0.0759
(0.0073) (0.0073) (0.0069) (0.0069) (0.0718) (0.0716)
Labor income — 5th quintile 0.0643** 0.0600%** —0.0046 0.0269*** —0.0091 0.1742+*
(0.0085) (0.0085) (0.0078) (0.0079) (0.0839) (0.0828)
Self—employed 0.0547* 0.0548** 0.0389*** 0.0374*** 0.6404*** 0.6350%**
(0.0136) (0.0136) (0.0131) (0.0130) (0.1096) (0.1099)
Years enrolled in SPP 0.0021%*** —0.0151*** —0.0920%**
(0.0006) (0.0006) (0.0045)
AFP Profuturo —0.0134*** —0.0134*** —0.0233*** —0.0230%** —0.0673 —0.0680
(0.0051) (0.0051) (0.0047) (0.0047) (0.0471) (0.0471)
AFP Prima 0.0260** 0.0256*** 0.0269*** 0.0299** 0.2950%** 0.3144***
(0.0055) (0.0055) (0.0049) (0.0049) (0.0552) (0.0554)
AFP Habitat —0.0705** —0.0710** —0.0550%* —0.0499* —0.6471 -0.6141
(0.0342) (0.0341) (0.0277) (0.0278) (0.4020) (0.4048)
Active portfolio management 0.0230*** 0.0250*** 0.0325%** 0.0168** 0.1848*** 0.0934*
(0.0085) (0.0084) (0.0074) (0.0073) (0.0549) (0.0553)
Constant —10.2416*** —9.2156***
(0.2853) (0.2873)
R2 0.2109 0.2107 0.1014 0.0917 0.1698 0.1661
N 64588 64588 64588 64588 64588 64588

Note: All regressions include regional fixed effects. The reference category for the balance and income quintiles is the first quintile, for the self—employed
is employee, and for the fund administrators is AFP Integra. Robust standard errors are in parentheses. *p<0.10, **p<0.05, ***p<0.01.
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Fig. A2. Cumulative of gains and losses with a balance fee of 1%.
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Fig. A5. Share of individuals with a good choice of fees by discount interest rate and distinctive scenarios. (a) Share of individuals with good choice of fees
among those who chose the load fee scheme (b) Share of individuals with good choice of fees among those who have the balance fee scheme Note: The
graphs plot the share of individuals whose actual fee scheme corresponds to the one attaining the largest indirect utility computed with different values
of discount interest rates and considering distinctive scenarios of pension fund simulations. In the upper graph, this share is computed in the sample of
individuals who chose the load factor fee scheme, while in the bottom graph the share is computed among the individuals who have the balance fee
scheme.
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Appendix B. Finding The Optimal Choice

We rewrite Eq. (9) and 10 as follows:

1 v
EU = Z pxtﬁt v
D—x 65-x—1
ST Sy
t=0 t=0
S [5012 T o e m
t=65-x A65
D—x 65—x—1
ST S MR
t=0 t=0
[ic So(1 4+ 1)S5 1 4 6551 1w (14 1)1 (] — )1 ot (13)
t=65—-x AGS

Eq. (12) and Eq. (13) correspond to the budget constraints when the individual chooses the load factor fee or the balance
fee, respectively. In both cases, the discounted consumption plan must be financed with all resources earned from labor
between age x and retirement age assumed in 65, and with the resources from pensions obtained in old-age until death.
We assume that the individual receives a life annuity pension that is computed as the total savings divided by the annuity
price Ags at age 65. Note how load factor charges (ay,ay¢) affect labor income streams whereas the balance charge (as¢)
affects pension resources. Sy stands for the initial pension balance in period 0.

For the load factor fee, maximization of Eq. (11) subject to Eq. (12) leads to the following consumption plan:

I
G = # (14)
t 0 px[ﬁ 7RY

where Wé summarizes all resources from labor and pension savings described in the right-hand side of the budget con-
straint.

In the case of the balance fee, maximizing Eq. (11) subject to Eq. (13) leads to:

Wm
C= 0 (15)
?065 pxtﬁ RV -

where W equals the right-hand side of the corresponding budget constraint.

Once the optimal consumption plans are found for each fee, we obtain the indirect utilities as functions of the initial
balance as follows:

D-65 t [ Wé ] :
V= — 90 |-y 16
; pxrﬁ Px[ﬁ%R%ir ( )
- L Ty
D-65
Wm
H= Z P | —2 |1 (17)
t=0 pyBTRT
L 1-y .

where V and H are the indirect utilities for the load factor and balance fees, respectively. We compare the value of the
utilities as:

|74 Wé 1

2 | 20 |1y

H |:W(;" i| (18)
and it suffices that Wé > W to establish that the load factor fee is better than the balance fee.

Supplementary material

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.jeb0.2020.03.036
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