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SUMMARY

Population aging has been one of the main reasons for moving to-

wards pension systems based on deÞ ned contribution (DC) plans rath-

er than the traditional deÞ ned-beneÞ t versions (DB). However, this 
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has meant transferring risks to individuals and reducing the insurance 

element within the systems. It makes sense to use savings to Þ nance 

a stage which is now more likely to occur, but there is still space 

for the advantages of insurance, especially for funding beneÞ ts at ad-

vanced ages. This study analyses how longevity insurance can con-

tribute towards funding pension beneÞ ts efÞ ciently in the context of 

DC systems, in four countries. Longevity insurance can be combined 

with programmed withdrawals or in situations which allow lump-sum 

withdrawal of savings to cover this risk. At the same time, by not 

diverting resources into higher survivorship pensions or inheritance, 

and lowering the cost of life annuities, it can also increase pensions 

in general, more than an increase in contribution rates. This scheme 

also allows elements of solidarity to be incorporated into DC systems, 

both between genders and towards more vulnerable people. It also 

makes the non-contributory systems more efÞ cient by increasing their 

sustainability and level of beneÞ ts. The most important feature is that 

it provides protection against an event that, as in all insurance, is most 

valuable for those who are less able to cope with its occurrence. This 

goes beyond the monetary value of the beneÞ ts, when there are no 

tools available to deal with the advanced-age stage.

EXECUTIVE SUMMARY

This study presents the alternative of including longevity insurance 

in deÞ ned-contribution (DC) systems in Chile, Colombia, Mexico 

and Peru. This is an element that is part naturally in deÞ ned-beneÞ t 

systems but not where countries have brought in deÞ ned-contribu-

tion schemes. In these cases, there is a choice of pension options at 

retirement, some of which preserve ownership of the fund, whether 

by programmed withdrawals or reimbursement of the balance and it 

is in these cases that funding of longevity coverage is not mandatory. 

Though this is an element that is consistent with schemes based on 

saving, the result is that some of the resources contributed during the 

active stage of life are left out when funding is needed for old-age 

pensions.

In the current context of increasing longevity and low interest-rates it 

has become important to Þ nd the most efÞ cient formulas possible for 
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funding pensions, not only for the countries under review in this study, 

but for pension systems in general. It is worth underlining the fact that 

in the Latin American case, a low level of contributory coverage, asso-

ciated with the performance of the labour market, adds to the challenges 

faced by pension systems in developed countries. This is why the use 

of an insurance component is being explored, one that goes beyond the 

current elements of disability and survivorship coverage present in the 

systems of the four countries. Longevity insurance is not the answer to 

all the difÞ culties and challenges facing the pension systems, but this 

study shows its potential contribution towards funding beneÞ ts in the 

context of schemes of this type.

In the case of the four countries, the cost of longevity insurance is 

calculated for these purposes in such a way that different levels of 

beneÞ t are provided starting at alternative advanced ages. The higher 

the beneÞ t and the lower the age at which it begins to operate, the 

higher the cost of the insurance. At the same time there are differences 

to be found between countries that have to do mainly with the level 

of coverage for survivorship beneÞ ciaries and the contribution rate of 

the present pension systems. The life-expectancy tables used are an-

other element that implies differences between countries. However, in 

all cases the ofÞ cial tables for each country were used, with improve-

ment factors based on data from Chile, where better information was 

available for projection purposes.

According to the design presented in this study, the longevity insur-

ance premium would be paid throughout the active working life and 

would cover pensions as from a given advanced age. Under the pro-

grammed withdrawal option, this means that the beneÞ ts are calcu-

lated by truncating the mortality table at the age when the insurance 

comes into play. The person who chooses this option would have a 

decreasing payment, as occurs today, but with a ß oor as from the age 

when the payments from the longevity insurance begin. The way in 

which the exercise is carried out can be modiÞ ed to achieve a more 

constant payment proÞ le, or allow lump-sum payments in cases where 

the savings are too little to fund a reasonable beneÞ t in this stage. In 

the case of a life annuity, the person would receive a Þ xed pension 

amount throughout retirement, regardless of the age of death, but part 

of the beneÞ t would be funded by the longevity insurance, so making 
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it possible to achieve a higher retirement beneÞ t. The cost of the in-

surance is calculated on the basis of deferred life-annuities purchased 

at age 65. Products of this type have been widely studied in the liter-

ature. The payment of advanced-age beneÞ ts may be by means of a 

life annuity, provided by an insurance company or by the State; alter-

natively, it could also be a mutual arrangement that spreads the risk 

across a generation (Milevsky, 2004, 2014 and 2015).

The results of the cost of the insurance, as a percentage of the wage, 

in the case where it covers 70% of the pension received at regular re-

tirement age and comes into play at age 85, are shown in the following 

Þ gure. It is clear that in three out of four cases, the cost for women 

is higher than for men. This is because life expectancy for women 

is generally longer. However, in Mexico the mortality tables show 

that at very advanced ages, women have higher mortality rates than 

men, which reduces the cost of the insurance for women in relative 

terms. Another aspect to be noted is that insurance is relatively more 

expensive as a percentage of wages in those countries with a higher 

contribution rate, because a larger beneÞ t is being funded.

Figure 1
LONGEVITY INSURANCE COST FOR 70% OF REGULAR 

RETIREMENT PENSION STARTING AT 85
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Source: Own calculations.

The longevity insurance under analysis not only covers this risk for all 

contributors to the system, but also allows resources to be used more 

efÞ ciently, making space for a sustainable increase in non-contribu-
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tory beneÞ ts. A structure of this type also allows for the possibility of 

incorporating elements of explicit redistribution, such as setting ß oors 

and ceilings on the amount of the beneÞ t.

Furthermore, the fact of funding the last stage of longevity by insur-

ance implies an increase in pension levels at normal retirement age. 

This increase is greater than would occur as a result of an increase 

in contribution equivalent to the cost of the insurance. The chang-

es in the initial programmed withdrawal pension and life annuity are 

shown in the graph below. Changes are between 26.95% in the case 

of programmed withdrawal for a woman with beneÞ ciary in Chile 

and 13.63% in the case of life annuity for a man with beneÞ ciary in 

Peru. (The scenario assumes insurance coverage of 70% of the initial 

pension as from 85 years of age, equivalent to the previous graph). 

The increase in the Þ rst payment of programmed withdrawal is 40% 

higher than would be achieved by an increase in the contribution rate, 

in addition to a ß oor from 85 years onwards, unlike what happens 

currently with this type of pension, where the amount continues to 

decrease and the balance can run out altogether. The impact is greatest 

in programmed withdrawal with a beneÞ ciary, because it is possible 

on the one hand to use the mortality credits of the retirement stage 

to pay pensions and, on the other, to avoid diverting more resources 

into the payment of survivorship pensions and channel them instead 

into higher pensions for the retirees. In the case of life annuities, the 

contribution of the longevity insurance is less, because in this retire-

ment option the mortality credits are already being used. In the case 

of Peru this coverage gives a 13.63% increase in the life annuity for 

married men, of which 12% is attributable to the insurance. The main 

source of this greater increase in pension compared with an increase 

in contribution rate, in this case, is that the insurance premium is not 

available to increase survivorship pensions, unlike an increase in con-

tribution.
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Figure 2
DIFFERENCE IN PENSION WITH 70% COVERAGE OF REGULAR RETIREMENT 

PENSION STARTING AT 85
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Source: Own calculations.

It is important to bear in mind that longevity insurance can be an el-

ement that provides the population with better tools for coping with 

a highly vulnerable stage in life. This means that even though there 

is evidence that longevity is less in the lower-income segments of 

the population, this may be seen as a progressive policy, because it 

provides protection that is worth more for those with fewer tools to 

deal with this contingency. Brown (2003) argues that insurance not 

only equips people in relation to the probability of a particular event, 

but also in terms of their ability to cope with the contingency against 

which they are, or are not insured. It is also possible to incorporate 

explicit elements of solidarity, as mentioned above. In this sense it is 

important to mention that there are PAYG and deÞ ned-beneÞ t systems 

in Latin America where the subsidies go in the opposite direction, 

providing implicit subsidies for those who have less relative vulner-

ability (Berstein and Puentes, 2015). For this reason, any design that 

breaks the actuarial balance must explicitly evaluate the redistributive 

impact of the measures.

While the impact of longevity insurance may be considerable, its full 

effect is achieved in the long term. The premium to Þ nance the pen-

sion levels mentioned above has been calculated for a contribution 

horizon of 45 years. Therefore, if increasing pensions for people re-
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tiring in the next few years were to be set as a policy target, it would 

be necessary to identify funding sources to provide direct subsidies 

for those who did not contribute for the full funding of the premium. 

At the same time, the level of beneÞ t to be funded could be phased 

in gradually. Funding could be tri-partite, with one part funded by a 

contribution from employers, one by the worker him/herself with the 

balance saved, and a support from the State. This can be implemented 

by means of a default mechanism whereby new pensioners automati-

cally set aside a proportion of their balance to fund the insurance, but 

with the possibility of opting out if they wish. In they exercise this 

option, information about the beneÞ ts that will not be received must 

be very clear. Conditions can also be created to enable subsidies to 

be channelled to the most vulnerable elderly members of the popula-

tion, though this is already being achieved via the non-contributory 

pillars of the various countries, so a natural way would be to expand 

these same pillars, if the aim is to reach this part of the population. 

In any event, the existence of longevity insurance could contribute in 

this case by complementing this increased coverage and reducing the 

pressure on funding.

As is shown in this study, longevity insurance can contribute to the 

adequate funding of future pensions, but it is important to address 

the challenges facing the systems in a comprehensive manner. In this 

sense, it may be relevant to evaluate aspects such as the level and cov-

erage of non-contributory beneÞ ts, mechanisms that encourage peo-

ple to contribute, enforcement of contribution payments, efÞ ciency 

and level of competition in private industries, regulations for invest-

ing the funds, the legal retirement age, mechanisms and incentives for 

voluntary saving, among others. One of the most important issues, 

related directly with the possibility of covering longevity risk, is that 

of mechanisms that allow this risk to be hedged at systemic level: 

instruments such as longevity bonds may be important in this respect 

(Blake, et al. 2006).

1. INTRODUCTION

This study presents the potential role of a Longevity Insurance in Pen-

sion Systems in Latin America, taking the cases of Chile, Colombia, 
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Mexico and Peru. This analysis attempts to contribute to the search 

for an efÞ cient way of funding retirement beneÞ ts in a context of in-

creased longevity. The region’s pension systems are facing consider-

able challenges, the main one of them being perhaps the low cover-

age of the contributory pension systems. This is a subject that goes 

beyond the scope of this particular study, which looks at the structure 

of the systems that currently exist in the region, and the real situation 

of their labour markets, concentrating the analysis on a speciÞ c point 

related with the increase in longevity and how to assume the respon-

sibility for this reality by Þ nding mechanisms that allow resources to 

be concentrated on the essential goals of any pension system. For this 

reason, the study does not include a comprehensive diagnosis of the 

real situations of these countries, or proposals for overall reforms to 

the schemes currently in force in each country. This study was com-

missioned by FIAP to look more deeply at a longevity insurance al-

ternative presented by Solange Berstein to the Pension Reform Com-

mission set up by President Michelle Bachelet in Chile. The proposal 

presented to the Commission was based on previous work by the Re-

search Division of the Superintendence of Pensions in Chile and this 

study has been carried out independently by the authors, with support 

from Novaster, of which Solange Berstein was President of the Coun-

cil for Latin America during the time the study was being carried out.

2. BACKGROUND

2.1. Longevity and Pension System Goals

All Pension Systems seek two fundamental goals: to prevent pover-

ty among the elderly and to smooth the difference in consumption 

between active life and the retirement stage of the working life. So-

ciety has to decide on the target levels for its citizens with regard to 

these goals. This decision becomes especially complex in a context of 

increasing longevity, where the levels involved become increasingly 

difÞ cult to Þ nance in the future. Added to this in the case of Latin 

America is the fact that we Þ nd a labour market with a high degree of 

informality and low wages, where workers’ ability to fund retirement 

beneÞ ts in old age is especially hard.
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According to data from CELADE, 50 years ago there were 7 people 

over 65 years old, in Latin America for every 100 people of working 

age, between 15 and 64 years. By contrast, today the number of peo-

ple older than 65 has increased to 11, and it is expected that in another 

50 years’ time the Þ gure will be around 30 people over 65 for every 

100 of working age. Meanwhile, the life expectancy of those who 

reach 65 years of age has increased signiÞ cantly from 77 years, 50 

years ago, to 83 today: an increase of almost 8%.

In terms of the labour market in Latin America, levels of informality 

vary considerably between the countries of the region, but low formal-

ity is evident in most of the countries and even in those with higher 

levels of social security coverage, this is still lower than in developed 

countries. According to Bosch et al. (2013), an average of 44.6% of 

those in work pay social security contributions in Latin America and 

the Caribbean, and this percentage is 20 or less in the cases of Bolivia, 

Peru and Paraguay. According to the authors’ forecasts, between 47% 

and 60% of elderly adults, which means between 66 and 83 million 

people in the region, will not have contributed enough to fund their 

retirement stage by 2050.

A very important question is therefore: What should the level be, and 

how can it be reached in a context of high longevity and a weak labour 

market? Whatever the target level set by the countries in general, the 

funding formulae combine solidarity components with contributions 

of a mandatory nature, plus support for the development of voluntary 

contribution schemes. The level of pensions delivered by each of these 

pillars depends on the speciÞ c design of each country, which will in 

turn be conditioned by its Þ scal capacity, labour market structure, de-

gree of Þ nancial market development and macroeconomic conditions, 

among other matters.

With regard to the mandatory contributory pillars, there are schemes 

with pay-as-you-go Þ nancing and self-funding in the region. The 

former are those in which the contributions of the active workers Þ -

nance the beneÞ ts of those who are retired at any given point in time. 

Meanwhile, the funded schemes refer to those in which the contribu-

tions are invested in Þ nancial instruments that provide backing for 

the promised future pension payments. (Berstein and Puentes, 2015).
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As far as beneÞ t calculations are concerned, the Latin American sys-

tems in countries such as Paraguay and Honduras are deÞ ned-beneÞ t 

systems, where the amount of the pension is determined according 

to a set formula that depends on the number of years of service. In 

the cases of countries such as Chile and Mexico, the pension systems 

are based on deÞ ned contribution, where the pension is determined 

according to an actuarial formula that includes the contributions paid 

throughout the lifetime, the interest rates forecast and the life expec-

tancy. There are countries in which both types of system are present, 

either in parallel, as in the case of Peru and Colombia, or comple-

mentary to each other, as in the case of Uruguay and Costa Rica. The 

deÞ ned-beneÞ t systems break the actuarial balance between contri-

butions and beneÞ ts, implicitly generating insurance and subsidies 

within and between generations. In the case of deÞ ned-contribution 

systems, there are also insurance and solidarity mechanisms in some 

cases, an example of this being the solidarity pillar in Chile (Berstein 

and Puentes, 2015).

Diagram 2.1
FUNDING PENSIONS AND BENEFIT FORMULAE
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Funding pensions can therefore be seen as a savings scheme for old 

age or as an insurance mechanism for longevity risks. To some extent 

a pension system combines these two instruments and, depending on 

the type of funding and the formula for calculating the beneÞ ts, may 

have a greater or smaller component of savings and insurance, as also 

more or less solidarity.

When one thinks about the beginnings of the social security schemes 

in Germany in 1883, when a Law of Security at Work was put in place 
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for the Þ rst time, Bismarck was looking for mechanisms to provide 

protection against various risks. A pension system in those days, with 

retirement ages at around 60 years of age, could be seen as insurance. 

The risk to be covered was that of reaching an age when one would no 

longer be capable of working to generate income. It was an unlikely 

stage of life, and if one did reach that age, one would probably live 

just a few years in retirement, with life expectancies that were no 

more than 75 at age 60.

Given the increase in longevity, funding retirement at the same age as 

when these systems were Þ rst conceived has become extremely hard. 

Reaching 60 or 65 years of age today has a probability of over 90% in 

many parts of the world, including countries in Latin America. In the 

case of Chile, a woman who reaches 60 years of age expects to live to 

88 and in the case of men who reach 65 years, they can expect to live 

to 83. When an event is highly likely to occur, the idea that it can be 

funded through an insurance mechanism loses force, and it is possible 

to think that such an event will need savings in order to cover its cost. 

This is due to the fact that funding through a pool of people, which 

enables idiosyncratic risk to be diversiÞ ed, is less effective when that 

event is highly probable.

In this way, deÞ ned-beneÞ t mechanisms have been changing around 

the world and moving towards deÞ ned contribution, where what the 

person receives at retirement corresponds exactly to what that person 

contributed, and the beneÞ t is calculated in such a way that such con-

tributions are sufÞ cient to fund the retirement of that same person. In 

other words, this is closer to a savings scheme than to insurance, with 

the person receiving what he/she contributed, without transferences 

occurring between different people.

Even so there are risks, and there may be a need or desire to have 

mechanisms to mitigate these or allow them to be shared among 

the various agents in the market. Workers face considerable risks in 

funding their retirement. Table N° 2.1 shows a series of these risks, 

associated in part with the labour market, the Þ nancial market, life 

expectancy, the very decisions that workers are faced with, and the 

operating risk present in any type of work. Depending on the type of 

system, these risks have been assumed by different agents, where the 
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main difference between a deÞ ned-beneÞ t and a deÞ ned-contribution 

scheme is that, in the case of the former, the risk associated with life 

expectancy and investments is largely assumed by the sponsor of the 

pension plan, either the State or the employer, because in these cases 

there are net worth commitments that support the payment of the ben-

eÞ ts. If it proves impossible to maintain that support, then problems 

of solvency arise.

Another important difference is the risk involved in individuals’ de-

cision making, because in the case of deÞ ned-contribution systems, 

where the beneÞ t is linked directly with the contribution, the risk 

comes from a bad investment decision or from contribution evasion, 

or contributing on a wage that is lower than the real one, all of which 

have repercussions in the end on the worker’s pension. Meanwhile, 

in the case of deÞ ned-beneÞ t systems, where there are formulae that 

break the actuarial balance, there are incentives to maximise the ben-

eÞ t compared with the contribution. For example, if the wage used to 

calculate the beneÞ t is only that of the Þ nal years, it may be proÞ table 

to contribute on a lower wage until a date close to retirement, or if the 

beneÞ t is received on condition of working for a set number of years, 

it may seem attractive to contribute only for the number of years re-

quired. In these cases, this type of behaviour affects the solvency of 

the plan’s sponsor and, if of sufÞ cient magnitude, may produce prob-

lems of bankruptcy in the case of the private sector and Þ scal prob-

lems in that of public systems.
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Table N° 2.1
RISKS PRESENT IN A PENSION SYSTEM

Risk associated 
with:

DeÞ ned BeneÞ t DeÞ ned Contribution

Risk Assumed by: Risk Assumed by:

Contributions

Low contributions at 
end of working life.

Worker Low contributions 
throughout working 
life.

Worker

Low contribution 
density throughout 
working life

Worker, employer 
or State

Low contribution 
density throughout 
working life

Worker

No beneÞ t at all due 
to failure to meet 
requirements

Worker Low contributions 
and density at 
beginning of active 
life

Worker

Investments

Fluctuations in value 
of investments

Employer or State Fluctuations in value 
of investments

Worker and 
retirement 
pension provider

Conß icts of interest 
in investment 
decisions

Employer or State Conß icts of interest 
in investment 
decisions

Worker and 
retirement 
pension provider

Life Expectancy
Longevity Risk Employer or State Longevity Risk Worker and 

retirement 
pension provider

Institutional 
solvency

Financial 
insufÞ ciency for 
paying beneÞ ts

Worker, Employer 
or State

Financial 
insufÞ ciency for 
paying (retirement) 
beneÞ ts

Worker, Employer 
and State

Financial 
insufÞ ciency of 
Administrator

Worker, Employer 
or State

Financial 
insufÞ ciency of 
Administrator

Worker, Employer 
and State

Individual 
Behaviour

Risk in decision- 
making e.g. 
Retirement age and 
contribution

Worker Risk in decision- 
making e.g. 
Investments and 
retirement age

Worker

Moral Hazard Employer or State

Operations
Risk of operating 
processes

Worker, Employer 
and State

Risk of operating 
processes

Worker, Employer 
and State.

As was mentioned previously, one of the important risks is that of 

longevity. This risk is present, whatever the type of system: in some 

cases it will mean lower pensions and in others may produce solvency 

problems for a plan’s sponsor. Longevity risk can be separated into 

what is diversiÞ able and what is not. The Þ rst is individual risk, where 

the person does not know how long he/she will live. In this sense, a 

pool that is sufÞ ciently large will allow this risk to be diversiÞ ed and 

beneÞ ts to be paid on the basis of average life-expectancy, so that 

regardless of the length of the life of a particular person, it is possible 

to guarantee the payment of a lifetime beneÞ t, because that beneÞ t is 
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funded partly with the contributions of those who live less that the 

average. Meanwhile, systemic risk, which is not diversiÞ able, is that 

which affects the whole population, making it impossible to generate 

a pool to share this risk. In the case of longevity this has to do with 

the uncertainty regarding the increase in life expectancy of the popu-

lation as a whole. Basically, advances in medicine have allowed life 

expectancy to increase considerably, and forecasting these increases 

accurately is very complex. In the case of deÞ ned beneÞ t, this longev-

ity risk is assumed by the sponsors of the plans, while in the case of 

deÞ ned contribution it is shared between the individual, who receives 

a lower pension depending on life expectancy at retirement and the 

insurance company, when there is a life annuity market through which 

these retirement products are offered.

As regards diversiÞ able risk, there are the so-called “mortality cred-

its”, which are an important source of funding for Life Annuities, es-

pecially at advanced ages. As can be seen in Figure N° 2.1, it is the 

mortality credits that enable a life annuity to be paid to advanced ages, 

the main source of funding for the few who reach that age being the 

unspent resources of those who die earlier. However, there is systemic 

risk that is also covered by the insurance companies, so the amount 

of the life annuity to be offered does not include all these mortality 

credits, since part of that surplus has to be set aside to hedge the sys-

temic risk. There is wide discussion as to the most efÞ cient way of 

hedging this latter risk, possibly by giving the State an important role 

in providing pensions, or issuing longevity bonds, for example, or by 

sharing this risk between generations, or each generation assuming 

its own risk by receiving a lower pension, which is possible through 

risk mutualisation systems such as those existing in 401k plans in the 

United States. This last method is close to what was formerly known 

(1693) as the “Tontine”, where longevity risk was shared collectively 

and those who lived longest received the mortality credits of those 

who did not live to advanced ages. (Milevsky, 2015).
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Figure N° 2.1
SOURCES OF FUNDING FOR A LIFE ANNUITY
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On considering this situation, an analysis was made of the potential of 

longevity insurance under a deferred life annuity structure, in order to 

obtain the greatest possible advantage by using these mortality cred-

its to fund pensions. In deÞ ned beneÞ t pay-as-you-go systems, these 

mortality credits are generally kept within the system, Þ nancing the 

various beneÞ ts. However, those beneÞ ts are often high survivorship 

pensions, for example, or high beneÞ ts for particular segments of the 

population, this being an implicit part of the system. The deÞ ned-con-

tribution systems, meanwhile, often fail to take complete advantage 

of these mortality credits in funding pensions, because it is often that 

nobody is obliged to take out a life annuity.
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There are countries in the region where lump-sum withdrawal is al-

lowed if the amount of the beneÞ t that can be funded out of savings 

is very low, while in other countries, although the lump sum is not al-

lowed except after a relatively high pension amount has been funded, 

a withdrawal option called programmed withdrawal is permitted. In 

the case of programmed withdrawal, the beneÞ t is calculated as an an-

nual amount, set each year in such a way that the balance saved is suf-

Þ cient to fund that beneÞ t for the person’s life expectancy. Since that 

life expectancy rises with each additional passing year, the beneÞ t is 

by deÞ nition a decreasing one. It is the person himself who is holding 

reserves in case he lives for many years, so if that person dies earlier, 

that reserve is available to his heirs. In the case of programmed with-

drawal, the resources belonging to those who die are not used in the 

pool of retired workers to allow everyone to have higher beneÞ ts. At 

the same time, if the person does live to a great age, his pension may 

decrease signiÞ cantly and even exhaust his funds altogether.

However, both programmed withdrawals and even lump-sum pay-

ments, under certain conditions, have important reasons for being part 

of the systems. In the Þ rst place, these systems are based on saving 

and have been deÞ ned as such to the population. People in fact receive 

regular information about the balance in their accounts and it is this 

balance that Þ nances the future pensions. The right not to purchase a 

life annuity is consistent with a savings scheme, since there may be 

cases where the person does not want to use those savings for insur-

ance, either because of health problems that make a short life expec-

tancy a probability, or because there are other sources of income that 

fulÞ l the role of providing the security the person needs.

In this context, the present study evaluates an increase in the contribu-

tion rate in the cases of Chile, Colombia, Mexico and Peru, compared 

with an alternative in which this additional contribution is earmarked 

for longevity insurance. For these purposes, the cost of longevity in-

surance is calculated in each case according to the characteristics of 

the pension systems and the respective life expectancy in each coun-

try. Then the efÞ ciency of raising the contribution to be put into sav-

ings is compared with that of raising the contribution earmarked for 

mandatory longevity insurance, in order to evaluate how much the 

pension increases in the two cases.
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In the analysis it was seen that mandatory longevity insurance makes 

it possible to optimise the funding based on contributions in the active 

stage in order to Þ nance life annuities that start at an advanced age. 

This scheme avoids selection and generates a large “pool” for funding 

pensions at advanced ages. At the same time, the resources collected 

through this increased contribution are not assigned to survivorship 

beneÞ ts or inheritance. In the case of programmed withdrawal, which 

currently has no coverage for longevity risk, this scheme enables this 

coverage to be incorporated.

The longevity insurance analysed here consists of a premium paid 

throughout the active life which Þ nances the purchase of a Deferred 

Life Annuity. The main source of funding for this Deferred Life An-

nuity would be the mortality credits generated between 65 and 85 

years of age, with the credits after the age of 85 also being important 

and, to a lesser extent, those generated between 20 and 65 years of 

age. These results are not new, and they include a wide range of liter-

ature on deferred life annuities and international experiences in this 

area, which will be covered in the next section.
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Figure N° 2.2
BREAKDOWN OF LIFE ANNUITY AT AGE 85 PURCHASED AT 65 WITH 

INSURANCE PAID SINCE AGE 20
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Illustration for the case of a man without beneÞ ciaries with a rate of 2.43

Source: Own calculations.

An insurance policy with these characteristics corresponds to what is 

traditionally expected of insurance, i.e. that the amount of premium 

paid is generally small, compared with the beneÞ t obtained in the case 

that the covered event actually takes place. In the case of an immedi-

ate life annuity purchased on reaching legal retirement age, this does 

not occur, or at any rate, not in the same proportion as at an advanced 

age, and meanwhile, what the person sees is a large sum of accumulat-

ed savings Þ nancing a ß ow that is perceived as being low.

2.2. International Experience

2.2.1. Technical Grounds for Deferred Life Annuities

As has been discussed previously, various factors have led to what has 

been called a “perfect storm”: one that calls into question the pension 

systems’ ability to meet their goals, one of which is to provide decent 
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standards of living for elderly people. In particular, the internation-

al trend towards a move from deÞ ned-beneÞ t to deÞ ned-contribution 

systems means, among other things, that the risk of being unable to 

fund pensions is transferred from companies, institutions and gov-

ernments to the pensioners themselves. In many cases, even where 

contribution is obligatory, people are allowed to withdraw the total 

amount as a lump sum when they retire, or there are withdrawal ar-

rangements that do not necessarily cover longevity risk. As a result, 

this risk is passed on to the pensioner even in the retirement stage.

This new situation raises the challenge of Þ nding out which instrument 

will enable this risk to be managed best. In this sense, there is broad 

consensus among the experts as to the advantages of life annuities, both 

in terms of reducing or eliminating the risk of an abrupt drop in income 

and with regard to the cost involved in mitigating or eliminating this 

risk. For example, Babbell and Merrill’s argument (2007) about the ef-

Þ ciency of life annuities estimates that the higher cost involved in not 

grouping individuals, so that they can acquire a life annuity of the same 

value individually, oscillates between 25% and 40%.

But if life annuities are considered to be the ideal instrument for man-

aging these risks, why is there not a greater demand for them? The 

seminal study made by Yaari (1965) shows that under certain condi-

tions individuals (consumers) should put all their savings into buying 

a life annuity. However, Davidoff, Brown and Diamond (2005) Þ nd 

that in the presence of incomplete markets, it will always be best to 

assign only a portion of one’s wealth to the purchase of a life annu-

ity, even if some of Yaari’s conditions and assumptions remain un-

changed, such as the absence of motivation to leave an inheritance or 

life annuity offers are not entirely fair from the actuarial point of view.

In any case, the authors warn that there may be incomplete life an-

nuity markets that in fact produce a high level of mismatch between 

the regular ß ow of income and the desired consumption pattern, but 

this is not enough to explain the paradox of pensioners’ reluctance to 

choose life annuities voluntarily. In this sense, they suggest that this 

low level of choice may be a result of behaviour patterns based on 

inertia, in which case policies that make the purchase of some kind of 

life annuity scheme compulsory would increase welfare.
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Milevsky and Young (2002) underline the fact that purchasing a life 

annuity involves a real option in the Þ nancial sense but, unlike the 

purchase of a Þ xed-income bond, it cannot be reversed or exchanged 

due to the moral risk associated with changes in the expectation of 

survival. Starting from the assumption that the life annuity is a proj-

ect with a positive present value, Milevsky and Young (2002) deÞ ne 

the value of the real option of deferring the life annuity (RODA) as 

the trade-off for the loss of proÞ ts associated with the impossibility 

of behaving optimally, which irreversibility implies. Using what they 

consider to be reasonable Þ nancial and actuarial parameters, they con-

clude that the deferring of the life annuity until the mid-70s or 80s 

increases the present value of the deferment option. They also make 

it clear that the optimum age depends on factors such as gender, risk 

aversion, and the subjective assessment of the state of health.

One of the reasons why people decide not to purchase life annuities is 

because they consider them to be actuarially unjust, in the sense that 

they apparently provide a ß ow of deducted income that is lower than 

the purchase price of the life annuity.

This is why Gong & Webb (2007) evaluate Milevsky’s suggestion of 

purchasing a life annuity on retirement that will generate a ß ow of 

income, but starting several years after retirement. This is known as 

an ALDA (Advanced Life Delayed Annuity). The authors, assuming 

that there is no added longevity risk, compare ALDAs with three al-

ternatives: i) immediate life annuity; ii) postponing the purchase of a 

life annuity until advanced ages; and iii) an optimum drawdown. The 

result of this comparison is that ALDAs have three great advantages: 

a) they preserve the households’ liquidity until the ALDA comes into 

play (which is one of the main objections to life annuities); b) the 

ALDA would be preferable for a risk-averse family; and c) optimum 

drawdown would be quite complex in practice, because it requires a 

conservative use of resources, and a management of risk that most 

ordinary people do not do. It is therefore highly likely that “golden 

rules” will be used which tend to be less than optimum in spreading 

drawdown throughout the retirement stage. Their calculations showed 

that by saving 15% of wealth at age 60, it would be possible to pur-

chase an ALDA that starts payments as from age 85. Thus, according 

to the authors, the ALDA would allow a much simpler and more ef-
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Þ cient drawdown between retirement age and the moment when the 

deferred life annuity comes into play, in this case at age 85.

The most important quality of life annuities is their usefulness in mi-

nimising individuals’ risk of being left without income in old age. In 

this sense, Blommestein, Janssen, Kortleve and Yermo (2009) analyse 

the idiosyncratic risk (or micro-risk of longevity or survival risk), and 

the macro or aggregate risk. As regards the idiosyncratic or non-di-

versiÞ able risk, they point out that this can be tackled by efÞ cient dis-

tribution of the risk across the life-annuity market. However, they are 

aware of the problem implied by the existence of adverse selection, 

in other words, individuals with greater probability of living on are 

more willing to insure themselves. They emphasise the fact that one 

way of eliminating this adverse selection is to oblige all pensioners to 

purchase a life annuity.

As regards the macro or non-diversiÞ able risk of longevity, although 

its effects are similar to those of idiosyncratic risk, its characteristics 

are different. Given the positive correlation among individuals with 

this risk, what happens is that the market solution will not distrib-

ute the risk efÞ ciently. DiversiÞ cation between cohorts or with other 

countries will not be able to do so either, and nor will the coverage of 

insurance companies selling life insurance.

In the best case, the government could encourage the distribution of 

the risk between different generations, so increasing social welfare. 

In order to achieve this, it would have to complete the market by pro-

viding longevity insurance with the backing of future generations, or 

by issuing longevity bonds that could be traded on the market (Blake, 

et al. 2006). However, the government has to consider a series of ele-

ments before becoming involved: i) the government must internalise 

the effects of the aggregate longevity risk on the general balance, be-

cause its existence will cause changes in the price of factors (since it 

changes the supply of labour) and therefore in the capital-labour ratio; 

ii) although the generations of different cohorts may face the same 

longevity risk, younger people should have more time to adjust their 

savings or work decisions than older people, so the government could 

increase the welfare of the population by transferring some of the 

risk of the older generations to the younger ones; iii) there is the pos-
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sibility that government intervention may distort the situation even 

more than the desired result. The way in which the State intervenes is 

therefore not immaterial.

At the same time, longevity risk is not distributed homogeneously 

even within a single generation. There is evidence that people with 

lower incomes generally have lower life expectancy than those with a 

better economic situation. This is an argument that has been put for-

ward to claim that pension systems are generally regressive in char-

acter, due to this aspect (Coronado, 2000). However, this has been 

refuted by Brown (2003) who argues that longevity risk should not be 

measured only from the life-expectancy point of view, since the ad-

vantage of insurance for individuals must not be associated only with 

the probability of the event, but also with the impact of that event on 

their welfare. In the case of people with low incomes who have few-

er tools for coping with greater possible longevity, an insurance that 

covers this issue may produce a greater impact on their welfare, even 

though the probability is less than for a person with a higher income.

2.2.2. Empirical Evidence in Deferred Life Annuity Markets

As has already been mentioned, there is a huge contrast between the 

properties of life annuities as emphasised in numerous studies and the 

empirical evidence concerning the low use of this product at world-

wide level, in the case of life annuities that come into play on retire-

ment and the deferred variety. This is consistent with the existence of 

mandatory contributions to the pension system, which are not always 

accompanied by the obligation to acquire a retirement product that 

covers longevity risk.

In the case of deferred life annuities, Milevsky (2004) explored the 

market for this product in the U.S.A. He found that this Þ nancial 

vehicle was offered or was being developed by several of the coun-

try’s most important insurance companies. However, there were two 

major disadvantages: these were products with little anti-inß ationary 

protection and, probably the most important, with excessive ß exibil-

ity and options which in practice seemed to conspire against the Þ nal 

goal of life annuities, which is to provide income stability for life, 

and at low cost.
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In this study, Milevsky mentions a failed attempt on the part of the 

insurance company IDS Life insurance of Minneapolis, to introduce 

a product similar to the ALDA in the 1980s. The product, called IDS 

Retirement Assurance was purchased with a lump sum at a given point 

in time and 30 or 40 years later, at age 80, the person would start to 

receive the beneÞ ts. Unfortunately, as Milevsky points out, despite 

the solid bases the product was a failure.

But things have changed in the U.S.A. since these early attempts. Mi-

levsky (2014) reports premiums amounting to US$ 2.2 billion for the 

year 2013, achieved by that country’s main insurance companies. An-

other case, also mentioned by Milevsky, is an enterprise of his own in 

Canada, offering to develop an ALDA for one of the largest insurance 

companies (which he does not name). Despite initial enthusiasm, the 

project encountered numerous institutional and regulatory obstacles, 

which Þ nally led to its being abandoned. The main difÞ culties en-

countered in the implementation of this initiative were the following:

• Weekly or monthly payments: the company did not have appropri-

ate software for dealing with regular payments and for adjusting 

these payments according to inß ation. Obviously this objection 

makes little sense nowadays, given the development of IT and the 

current gearing of insurance companies to regular payments.

• The time-lag between the payments and the start of beneÞ ts: at 

that point the maximum deferment period for life annuities was 

30 years, while the proposal involved beneÞ ts starting at between 

70 and 90 years of age, which would imply deferment of up to 55 

years. In addition to the administrative difÞ culty of keeping re-

cords for long periods of years, the most important problem would 

be the match between resources and liabilities.

• Indexing for inß ation: once again there was a problem with the 

availability of instruments linked to inß ation for purposes of in-

vestment.

• Lack of death beneÞ ts: from the communicational point of view, it 

was difÞ cult for the company to offer a product that gave no death 

beneÞ t at all, after regular payments over 30, 40 or 50 years.

One of the most interesting experiences in the use of life annuities 

is that of Singapore. In 1987 the country installed the Minimum Sum 
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Scheme, which pays a Þ xed monthly amount from the moment of re-

tirement and up to 20 years. In order to qualify for these payments, 

a certain quantity of money has to be saved in an individual account. 

The aim of this beneÞ t is to allow an elderly person to Þ nance his/

her basic necessities, so the amount is low. However, although it was 

feasible to purchase a life annuity, over half the residents of Singapore 

were living for more than 85 years and a third, over 90, so producing 

mechanisms to fund pensions for those who outlived their resources 

was a matter of urgency.

CPF Life (Life-long Income for the Elderly) was therefore set up, 

which functions as a complement to the Minimum Sum Scheme, be-

cause it is not designed for those who have sufÞ cient resources to 

acquire a life annuity. The role of CPF Life is to guarantee life-long 

income, in a Þ rst stage via self-drawdown and the Minimum Sum 

Scheme, and then by a life annuity from the age of 85. In order to be 

entitled to CPF Life, there must be at least US$ 40,000 in the Retire-

ment Account (RA) at age 55 or US$ 60,000 at the moment of retire-

ment. Providing the requirements are met, the beneÞ t can likewise 

be obtained at any age between retirement and 80 years of age. This 

mechanism also has various plans (once chosen, there are only 30 

days to make a change), which balance the resources given with the 

possibility of leaving inheritance.

The system works in the following way: the person has a retirement 

account (RA) which is the sum of two earlier accounts: the Ordinary 

Account and the Special Account (SA). The latter was designed for 

savings for old age while the former was for other investments, such 

as education. So, the amounts required to Þ nance the Minimum Sum 

Scheme are deducted from the RA, these being Þ xed year-on-year by 

a committee. The remainder will Þ nance the CPF Life on retirement, 

by means of two payments (one at age 55 and the other prior to retire-

ment). If there are surplus resources, these can be withdrawn as pen-

sion after retirement and up to the 90th birthday, or as a lump sum. The 

premium paid for the CPF Life is almost 10% of the RA at age 55, and 

10% of the new income existing in the RA at the point of retirement. 

These funds would have the yield obtained by the investments, plus a 

guaranteed 1% for the members of the plan.
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When CPF Life began to operate, it provided monthly ß ows that were 

not constant (they varied year on year, depending on mortality and the 

yield of the investments). Payments end as soon as the individual dies. 

In addition, for low-income segments the government pays a bond 

into the RA account, which improves the possibility of purchasing the 

CPF Life. Once an individual is using this scheme, he/she can only 

annul it in the case of serious illness, leaving the country, or having a 

different life annuity that guarantees life-long income. Payments pro-

vided by this programme cannot be claimed by creditors5.

Although not necessarily one of deferred life annuities, by far the larg-

est life annuity market in the world is that of the United Kingdom. Ac-

cording to Blake (2014), approximately 400,000 life annuities worth 

12 thousand million pounds were sold each year, due to the fact that 

purchasing a life annuity was mandatory as from 75 years of age. This 

Þ gure represented over half the world market. However, this leadership 

appears to be at risk, following the Prime Minister’s announcement of 

the abolition of the mandatory life-annuity purchase. In his speech to 

Parliament on 19th June 2014, David Cameron stated: “Pensioners will 

be completely free to withdraw as much as they like from their retire-

ment funds, as they want to and when they want to. Without restrictions. 

Without limits on withdrawals. Let me make myself clear. Nobody will 

have to buy a life annuity….”

The argument given for this change of policy is that people are sufÞ -

ciently capable and responsible to know how to distribute their sav-

ings in old age. To do this, it is enough to have some notion of the in-

vestments that they might make, the yield of these investments, some 

idea of how much longer they are likely to live and what inß ation 

would be during this period.

According to Blake (2014), the main problem with this argument is 

that, with the exception of those who are terminally ill, it is really very 

difÞ cult for people to make a reasonable estimate of the length of time 

they have left to live. To support this statement, he points out that: i) 

life expectancy in the developed countries has increased two years 

5  For more information on the System in Singapore, see Joelle H. Y. Fong, Olivia S. Mitchell 

and Benedict S.K. Koh. (2011)
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each decade since 1940; ii) an elderly person has an approximately 

50% probability of living longer than he/she expects; iii) individuals 

systematically underestimate their life expectancy by several years 

(men of 60 do so by 5 years and women by 3 years); iv) not only do 

individuals underestimate their life expectancy, but governments have 

also done so throughout history; v) the estimations have particular-

ly wide conÞ dence intervals, meaning that the range of years within 

which the life expectancy moves in the case of a person aged 65 in 

2060 will be 6 years.

Another of Blake’s criticisms (2014) is that people forget the com-

plexity of the drawdown process. It is not only retirement funds that 

are involved, but other assets, the decision to leave an inheritance, 

taxes, etc. Added to this is the fact that if an elderly person makes a 

mistake when taking the decision to draw on savings, he/she no longer 

has the option of returning to the labour market.

Finally, Blake comments on the problems that the change of scheme 

would involve in terms of intergenerational transfers: if one genera-

tion spends all its income, it will demand old-age beneÞ ts from the 

State, and since older people vote more than younger ones, they will 

bring in authorities that promise these beneÞ ts that will have to be 

paid for by future generations. A month after the announcement by 

Prime Minister David Cameron, sales of life annuities fell 50%.

After the United Kingdom, the next most important life annuity mar-

ket in the world is that of Chile. Not only is this so, but the choice of 

pension option on reaching retirement age is voluntary, so the fact 

that most Chileans opt for immediate or deferred life annuity on re-

tirement is even more signiÞ cant. The depth of the market in Chile is 

remarkable, with relatively high amounts of pension for those who 

choose this option. (Rocha, Morales and Thornburn, 2008). A decisive 

landmark in the choice of pension option was the legal requirement 

to implant the System of Consultations and Pension Offers (SCOMP). 

This system, included in the legal reform of 2004, was set up with 

the aim of providing members with more information and increasing 

competition in the pension options market. Several studies have ana-

lysed the effects of the SCOMP on the pension system. Among these, 

Morales and Larraín (2015), using data for the years 2001 to 2008, 
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Þ nd that competition based on prices (rate of sales) has increased fol-

lowing its implementation.

With the SCOMP database, it is possible to analyse individuals’ be-

haviour precisely in terms of their choice between the three available 

pension options: programmed withdrawal, immediate life annuity and 

deferred life annuity. The advantage of this database is that it reß ects 

individuals’ choice correctly, because when using it they receive a 

certiÞ cate of the offers accepted and signed via SCOMP. By contrast, 

among individuals who make the transaction outside SCOMP, many 

do so because they do not have the resources required to purchase a 

life annuity. The following graphs enable one to see, in the Þ rst place, 

that since the year 2004 life annuities have represented more than 

50% of all pensions, on average, and are at over 60% in the year 2014.

Figure N° 2.3
NUMBER OF NEW OLD-AGE PENSIONERS BY PENSION OPTION

(INCLUDES ONLY THOSE PENSIONERS WHO SIGN INTO SCOMP)

Source: SCOMP, Superintendence of Pensions.

A further aspect to be emphasised is that related with the goal of leav-

ing an inheritance of some kind, which would be lost in the case of 

the simple life annuity. Pensioners can achieve this goal by setting up 

a period of guaranteed income when purchasing the life annuity. In 

this direction, 82% of pensioners who chose the life annuity option 
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in the year 2014 selected a guaranteed period. In the next graph, it is 

possible to see that approximately 3 out of every 4 individuals choose 

guaranteed periods between 1 and 120 months, and between 121 and 

180 months. The longer periods have a very small share, which would 

indicate that the aim is simply to cover short periods in which, for 

example, the pensioner’s descendants Þ nish their academic education 

and reach a certain age. (Lazen, 2015).

Figure N° 2.4
NUMBER OF NEW PENSIONERS IN LIFE ANNUITIES IN 2014 PER SEGMENT OF 

GUARANTEED MONTHS
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Source: SCOMP, Superintendence of Pensions.

As regards the deferment period, the following Þ gure shows that, of 

all the life annuities purchased in Chile as of 31 May 2015, 93.8% 

choose a period of between 0 and 2 years, which would indicate a 

preference for liquidity in the very short term.
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Figure N° 2.5
TOTAL NUMBER OF DEFERRED LIFE ANNUITIES AS OF MAY 2015 

PER YEARS OF DEFERMENT
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Source: SCOMP, Superintendence of Pensions.

As regards the competitiveness of life annuities, one way of evaluat-

ing this is by means of the Money’s Worth Ratio (MWR) concept, in 

other words, the ratio of the value of the money invested in the life 

annuity compared with a hypothetical instrument of similar character-

istics: MWR = SINGLE PREMIUM /EDVP. Among the studies that 

estimate the MWR is that of Thornburn, Rocha and Morales (2007) 

who, with data for the years 1999, 2002, 2003, 2004 and 2005, es-

timate values of 0.978, 1.079, 1.036, 1.064 and 1.062, respectively. 

These results allow one to conclude that pensioners who acquire life 

annuities in Chile obtain an adequate return on their investment, espe-

cially when compared with the MWRs of other countries, such as the 

United Kingdom (0.879, James 2003), Canada (0.879, James 2003), 

Australia (0.896, James 2003) or the United States (0.853, Brown 

2001). It should also be emphasised that life annuities in Chile are 

index-linked, due to the high liquidity of index-linked Þ nancial in-

struments in this country, which is one of the factors that explains 

their high return according to the MWR indicator.

The life-annuity market has been widely studied and it is argued that 

there is an important value in the fact that it provides coverage against 

longevity risk. When people retire, they do not necessarily have an 

adequate perception of this risk, this being consistent with the exis-

tence of mandatory pension pillars. To the extent that these systems 

progress towards less important deÞ ned-beneÞ t pillars and relatively 
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more important deÞ ned-contribution pillars, the life-annuity market 

may become one of the most important elements in covering the pop-

ulation against longevity risk.

3. STRUCTURE OF THE SYSTEMS AND ROLE OF LONGEVITY 
INSURANCE

The countries analysed in this study show changes in the composition 

of the population which are no different from the rest of the world in 

terms of trend, since the percentage of elderly people is getting high-

er, due both to the increase in longevity and the drop in fertility, while 

within this group of elderly people the percentage of the very aged 

will also increase. In this sense, covering longevity risk will be an im-

portant need for the world and for the region in particular, in the next 

few years. It will be difÞ cult to meet the demands of this population 

by continuing to work, by transfers from the State or from the fam-

ilies concerned, if steps are not taken early on. Figure N° 3.1 shows 

the dynamics of the elderly population in these four countries, which 

are the main focus of this study, and the increase in the percentage of 

elderly people is clearly observable in each of the four countries.

In this section, we give a brief summary describing the pension sys-

tems in Chile, Colombia, Mexico and Peru. For more information on 

these systems, consult the book by SURA (2015) and “Pensions Out-

look in Latin America” (IDB, WB and OECD, 2015). In the case of 

Colombia, more information can be found in Bosch et al. (2015). The 

emphasis in this study is on the deÞ ned-contribution pillars in each 

country, the pension options available in these systems, the survivor-

ship beneÞ ts and the mandatory contribution rates in each case. These 

are the central elements affecting the analysis on longevity insurance.
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Figure N° 3.1
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Source: Indicators Estimated and Forecast for the Population’s Ageing Process, CEPAL.

3.1. Chile

3.1.1. General Description of the System in terms of its pillars

The pension system in Chile is made up of three main pillars that help 

to fund future pensions.

Pillar zero: The Þ rst component is a solidarity pillar funded out of the 

general budget, which aims mainly to prevent poverty in old age or in 

cases of disability. This is the reason for the existence of a non-con-

tributory Basic Solidarity Pension (PBS) in Chile. At the same time 

the solidarity pillar includes a subsidy (APS) for those people who 

make an effort to contribute but do not achieve a pension above a 

threshold Þ xed as the maximum pension with solidarity contribution 

(PMAS). The amount of the PBS in Chile is $89,514 (US$ 140) as of 

June 2015 while the PMAS amounts to $290,395 (US$ 453). Access 

to this solidarity pillar is reserved for people over the age of 65, both 

men and women, who are in the most vulnerable 60% of the country. 

The amount of the subsidy is phased out as the self-funded pension 

increases, disappearing altogether when the pension amount exceeds 

the PMAS.
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Pillar One: This is a pillar with mandatory contribution managed by 

private companies and regulated and supervised by the State through 

the Superintendence of Pensions. It is a deÞ ned-contribution pillar 

with a contribution rate of 10% paid into an individual savings ac-

count for funding the future pension. Once the age of 60 is reached 

in the case of women and 65 in the case of men, people can choose to 

retire via one of the pension options allowed by the regulations. There 

is also the possibility of early retirement or withdrawal of surplus 

under certain conditions regarding the amount of pension achieved.

Pillar Two: The system in Chile also includes the possibility of saving 

voluntarily to complement the pension. In this case, these savings are 

tax-free up to a certain amount and then the tax corresponding to the 

marginal rate is paid on withdrawal. There has also been a subsidy 

since 2008 to encourage voluntary saving on the part of those who do 

not beneÞ t from tax exemption because their income is too low to be 

subject to taxation.

3.1.2. BeneÞ t Calculation Formula

The beneÞ ts of the individual savings system depend directly on what 

has been contributed during the active stage, the yield of the funds 

during the active stage, the expected return at the point of retirement, 

on life expectancies according to age, the gender of the person, and 

his/her family group. In Chile it is possible to choose between three 

basic products: life annuity, programmed withdrawal or temporary 

income with deferred life annuity, and these products may also be 

combined. In the case of life annuities, a guaranteed period may be 

included.

In the case of Programmed Withdrawal, the beneÞ ts are calculated on 

the basis of the balance at the point of retirement, the family group, the 

discount rate according to the Superintendence’s rules and the gender 

and age of the person (determined by the life- expectancy table used). 

The calculation is made according to life expectancy, conditional on 

the age of the person when making the calculation and dynamic tables 

are used. The pension is therefore re-calculated each year meaning 

that the amount may vary, depending on the real yield compared with 

the forecast, which has an effect on the value of the fund, the discount 
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rate according to the rules at the date of re-calculation, and the life 

expectancy of the person and his/her beneÞ ciaries, bearing in mind 

that they are now a year older. This last factor means that the pension 

must necessarily decrease at some point. This is a typical characteris-

tic, since this is a self-insurance. It is important to note that, given the 

decreasing proÞ le, the pension may possibly fall below the amount of 

the PBS, even though the initial amount has been signiÞ cantly higher. 

Where the pension according to the programmed withdrawal formula 

is less than the amount of the PBS, the amount can be adjusted to that 

value and a beneÞ t received until the balance is exhausted.

The life annuity is provided by insurance companies and in Chile’s 

case they ensure a pension amount in real terms throughout the per-

son’s lifetime. In this case, the person loses the ownership of the funds 

and receives an income ß ow in exchange that includes insurance for 

inß ation, investments and longevity.

Lastly, people can choose a combination of these options. A particular 

case of this is the temporary income with deferred life annuity. In 

this case, a life annuity is purchased on retirement but the insurance 

company does not start to make payments until a future date which is 

Þ xed in the contract. In the case of this option, the temporary income 

can be double that of the deferred life annuity. As was mentioned in 

the previous section, this is the option that has become more popular, 

but with relatively short deferment periods.

The survivorship beneÞ ciaries in the Chilean pension system are the 

spouse, children under the age of 18 and under 24 while they are 

studying, or of any age if they are disabled. The mother or father of 

a child born out of wedlock is also included as a beneÞ ciary and the 

parents of the pensioner if they depend on him/her Þ nancially. The 

amount of the survivorship beneÞ t in the case of the spouse, whether 

male or female, is 60% where there are no beneÞ ciary children. This 

percentage falls to 50% if there are children and 15% is added for 

each beneÞ ciary child. When the pensioner dies, in the case of a life 

annuity it is the insurance company that continues to pay the survi-

vorship pensions, while in the case of programmed withdrawal the 

beneÞ ciary can choose whether to continue with that option or change 

to a life annuity.
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In the case of disability, the pensions amount to 70% of the base in-

come in case of total disability, in other words, the loss of two-thirds 

of the ability to work. For partial disability in which 50% of the ability 

to work is lost, the pension is 50% of the base wage. The coverage 

of the disability and survivorship insurance lasts for twelve months 

as from the last contribution, as long as there have been 6 months of 

contributions previously. The base income is calculated as the average 

of the last 10 years’ taxable wages.

3.1.3. Relative importance of each retirement product

Figure N° 2.1 showed the development of the various pension options 

for those who have the possibility of choosing one or another. How-

ever, for those who have a pension lower than the amount of the PBS, 

their only pension possibility is a Programmed Withdrawal. The rea-

son for this is that a life annuity has associated Þ xed costs which in 

these cases may be relatively high compared with the amount of the 

pension. It is also worth pointing out that longevity insurance is pro-

vided by the State in the case of people with a low pension who also 

qualify for the solidarity pillar. The current composition by pension 

option in Chile’s case is shown in Figure N° 3.2.

Figure N° 3.2
OLD-AGE AND EARLY RETIREMENT PENSIONS PAID, BY OPTION

(APRIL 2015)

Life 
annuity
349,982

Temporary Income
17,618

Programmen
withdrawal

322,427

Source: Superintendence of Pensions.
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3.2. Colombia

3.2.1. General Description of the System in terms of its pillars

The Colombian contributory pension system is made up of two com-

peting schemes: the Average Premium Scheme (RPM), which is a 

public pay-as-you-go system managed by Colpensiones, and the In-

dividual Saving with Solidarity Scheme (RAIS), which is private, 

with individual accounts managed by Pension Fund Administrators 

(AFPs). Both employed and independent workers are obliged to be-

long to one or other of these schemes, and they may change system 

every Þ ve years, with the Þ nal switch being allowed up to ten years 

prior to retirement. This means that the members decide the competi-

tion between the two schemes.

Contributors can select the system that provides them with the most 

beneÞ ts every 5 years, the last time allowed for changing being 10 

years before reaching legal retirement age. The beneÞ ts are deter-

mined in different ways, depending on the system, and correspond in 

the RAIS to the amount that can be funded in actuarial terms with the 

capitalised savings, and in the RPM as a function of beneÞ ts coming 

from the wages of the last 10 years. It is usual for the RPM to offer 

higher beneÞ ts to people with higher incomes; however people often 

do not necessarily end up receiving better beneÞ ts when they exercise 

the option (Bosch, et al. 2015). These components are part of a system 

that includes non-contributory elements.

Pillar Zero: Its aim is to take care of elderly people who are poor or 

destitute, by means of direct subsidies to people over the age of 65.

The main core of pillar zero is the Social Protection for the Elderly 

Programme (PPSAM). In order to increase coverage with this pro-

gramme, a funding system was designed involving the creation of a 

subsistence sub-account in the Pension Solidarity Fund (FSP). The 

FSP is a fund of progressive contributions, made up of income ob-

tained from a 1% tax on contributions over 4 legal minimum wages 

(SML) and 2% on contributions corresponding to over 16 SML, plus 

contributions from the national budget.
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For the population of elderly people who had some ability to save, 

but not enough to Þ nance a retirement pension, the Regular Economic 

BeneÞ ts (BEPS) programme was created. The BEPS is a pillar posi-

tioned between Pillar Zero and Pillar One of the system. Under this 

programme, participants receive an additional beneÞ t (based on the 

size of their savings) which consists of a subsidy granted by the State 

to increase their income in old age.

Pillar One (RPM): In the Average Premium Scheme (RPM), Colpen-

siones administers the workers’ contributions, the rate being 16% of 

the Base Contribution Income (IBC). These are distributed according 

to the following criterion: 13% goes into the common fund, 1.9 per-

centage points to the disability and death insurance, and the remaining 

1.09% to Colpensiones to cover administrative costs. Colpensiones is 

also in charge of administering the BEPS.

When a person switches from the RAIS to the RPM, his/her individu-

al savings pass immediately into Colpensiones administration.

Pillar Two (RAIS): In the Individual Saving with Solidarity Scheme 

(RAIS), the pension beneÞ ts are calculated on the basis of the con-

tributions paid during the active stage, the yield obtained during this 

accumulation period and the pension bond where the person is enti-

tled to it.

The contributions are equivalent to 16% of the Base Contribution In-

come (IBC) and are distributed as follows: 11.5% is paid into the in-

dividual savings account, 3% to the social security insurance and the 

AFP’s administrative costs, and the remaining 1.5% to the Minimum 

Pension Guarantee Fund. The employer pays 75% of the contribution 

and the employee, 25%.

To qualify for the right to retire on grounds of old age, men must be 

62 years old and women, 57. On the other hand, the Law states that 

members who have not managed to save enough to obtain the min-

imum pension, but have paid contributions for at least 1,150 weeks, 

will be entitled to have the missing amount made up so to enable them 

to receive that minimum pension. The missing amount is Þ nanced 

with the Minimum Pension Guarantee Fund (FGPM), and the Mini-
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mum Pension can be no lower than the amount of the Minimum Wage 

(Bosch et al. 2015).

Pillar Three: The aim of this pillar is to allow members of the pension 

scheme to contribute additional amounts, over and above the manda-

tory requirement. The idea is that people can increase the balances 

in their individual accounts and so obtain a higher pension or retire 

earlier. The capital saved in this pillar has tax beneÞ ts, but to obtain 

these beneÞ ts the savings must remain in the account for a period of 

Þ ve years.

3.2.2. BeneÞ t Calculation Formula

In order to qualify for a pension in the RPM the following conditions 

must be met:

i) To be 57 years old in the case of a woman or 62 in that of a man;

ii) To have paid contributions for at least 1,300 weeks.

For those who have contributed for that minimum number of weeks, the 

replacement rate is 65% of the basic take-home pay (IBL), deÞ ned as 

the average wage of the last 10 years prior to retirement. That replace-

ment rate increases gradually for those who have paid contributions 

for a larger number of weeks. As regards people who pay contributions 

using a minimum wage as their reference wage, the replacement rate is 

100%, since there is a constitutional clause prohibiting the provision of 

pensions below that value. At the other end of the scale, the maximum 

limit for a pension in the RPM is 20 minimum wages.

If the person does not meet the 1,300-week requirement, he/she is not 

entitled to a pension and receives instead an indemnity equivalent to 

the sum contributed, readjusted for inß ation. This implies an import-

ant subsidy from those who contribute less to those who contribute 

for more periods and who generally have higher wages (Bosch, et al. 

2015).

In the case of the RAIS, the member has three pension options to 

choose from: a) Life Annuity, b) Programmed Withdrawal, and c) a 

mixed scheme, where the person receives monthly payments until a 
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certain date according to the programmed withdrawal scheme and then 

moves over to the life-annuity option. Furthermore, the system stipu-

lates a transfer to the life-annuity option if there is a risk that the pro-

grammed withdrawal will be below the minimum pension. However, 

the life-annuity market is not working correctly, because in practice the 

Administrators are covering longevity risk and the calculation formula 

for programmed withdrawal is not operating as originally formulated. 

This is due to the constitutional restriction on pensions being lower than 

the minimum wage, and jurisprudence which has meant that pensions 

cannot decrease or be left below the minimum pension. Meanwhile, the 

minimum pension increases with the minimum wage.

So, the programmed withdrawal must become in practice a self-in-

surance which means that not only does the pension not fall, but if it 

is close to the level of the minimum pension, it must be signiÞ cant-

ly above it, so that if the minimum wage rises, this wage is not left 

higher than the level of the pension. In the case where the minimum 

pension rises and the real pension is left below that level, the payment 

will have to rise too, at the expense of the accumulated balances, and 

it is not clear what happens once that balance is exhausted.

In the event of the contributor’s failing to accumulate the resourc-

es necessary for a minimum pension (with or without access to the 

FGPM), the savings may be withdrawn in a lump sum on retirement 

in the case of the RAIS. This amount is greater than the substitute 

compensation obtained in the case of the RPM, because it includes 

the yield gained by the contributions. However, in terms of the aims 

of the system, the person will have no pension. All the same, it is 

currently possible to transfer these funds to the BEPs and so receive a 

life-long regular beneÞ t, but this is voluntary. However, it is possible 

that this option will not be the most popular, because people in gen-

eral prefer liquidity, even though the payment in monthly instalments 

includes a signiÞ cant subsidy. This has been seen in the case of the 

FGPM which may include a large subsidy and even so, people who 

would potentially qualify prefer the lump sum. (Bosch et al. 2015).

As regards the question of survivorship pensions, in the RPM a premi-

um of 1.9% of the base contribution income is earmarked for the death 

and disability insurance. In RAIS, 3% of the income is earmarked for 
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the insurance and for the fee of the AFP, which arranges the disability 

and survivorship insurance contract. In terms of beneÞ ts, in the case 

of married members without children, the beneÞ t would be equal to 

100% of the pension received by the main beneÞ ciary.

3.2.3. Relative importance of each retirement product

In the case of old-age pensions, almost 90% of members have retired 

under programmed withdrawal. The system of life annuities has not 

been very successful, due to the limited supply from the insurance 

Þ rms. A key aspect behind this poor performance is the uncertainty 

produced by the requirement that no pension can be less than the min-

imum wage. Since the future development of the minimum wage is 

an unknown factor at the point of calculating the life annuity, the risk 

would be assumed by the Insurance Firm. What is more, the minimum 

wage in Colombia is relatively high.

Due precisely to the above, on 14th January 2015 the Colombian gov-

ernment enacted Decree 036, regulating Article 14 of Law 100 (1993). 

This Decree put a hedging mechanism in place, so that insurers could 

cover the risk of an increased minimum wage and offer different pen-

sion options, life annuities among them. This decree restricts the min-

imum wage risk assumed by the Insurance Companies to a certain 

extent, keeping part of this risk in the State.

According to data from February 2015, the low passive coverage and 

relative immaturity of the individually-funded system, plus the pos-

sibility of withdrawing lump sums for a considerable percentage of 

those retiring from the labour market, mean that there are only 18,093 

old-age pensioners in the programmed withdrawal option, 5,744 with 

disability pensions and 12,318 with survivorship pension; in the life 

annuity option there are 2,492 old-age pensioners, 13,714 disability 

pensioners and 21,948 survivorship pensions; and in the programmed 

withdrawal with deferred life annuity option there are only 2 old-age 

pensioners. In other options, there are 465 old-age pensioners, 2,718 

people with disability pensions and 3,195 with survivorship pensions.
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Figure N° 3.3
OLD-AGE PENSION OPTIONS IN COLOMBIA

(FEBRUARY 2015)

Life 
annuity 
2,492

Temporary 
Income

2

Programmed 
withdrawal 

18,093

Source: Financial Superintendence of Colombia.

3.3. Mexico

3.3.1. General Description of the System in terms of its pillars

In Mexico two reforms have been carried out in the process of mov-

ing towards a contributory individually-funded pension system. The 

1997 reform, in which it became mandatory for workers in the Mex-

ican Social Insurance Institute (IMSS) to transfer out of the pay-as-

you-go system to that of individual funding, and that of 2007, where 

active workers in the State Workers’ Institute of Social Security and 

Services (ISSSTE) were given the choice of remaining in the pay-as-

you-go system or enrolling in the individual savings scheme, though 

new workers were obliged to enrol in the latter. Since the reforms are 

so recent, the Þ rst pensioner has not yet retired in the new system. In 

fact, pensioners continue to retire with the old pay-as-you-go system, 

because in the case of the IMSS the contributions paid prior to the re-

form were not recognised for purposes of calculating a pension under 

the new scheme and the old contributors were allowed to retire with 

the rules of the former pay-as-you-go system.

Pillar Zero: This seeks to combat the poverty found among the aged 

population and, based on the federal budget, Þ nances a beneÞ t equiv-

alent to 29% of the minimum wage. The requirements for receiving 
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this beneÞ t are: 65 years of age, residence, and no beneÞ t received 

from any contributory or non-contributory programme.

Pillar One: In the mandatory deÞ ned-contribution system workers 

have three accounts: retirement, housing and voluntary contribu-

tions. Contributions are paid by employers (5.175%), the government 

(0.225%) and the worker (1.125%), making up a total of 6.5% of the 

base contribution wage (SBC). In addition, the State pays a “social 

quota” which was initially Þ xed at 5.5% of the minimum wage (SM) 

of July 1997, and is updated by inß ation. The Retirement Fund Ad-

ministrators (Afores) manage the retirement funds and voluntary con-

tributions. The resources are invested in Investment Companies Spe-

cialising in Retirement Funds (Siefores).

The Afores charge a fee that has been based since 2009 on accumu-

lated balances. The beneÞ t depends on the balance accumulated at 

the point of retirement, though most of the members are still retiring 

under the 1973 Law. There is a guaranteed minimum pension (PMG).

Pillar Three: This consists of voluntary social security saving de-

signed to increase the replacement rate of those who are in a contrib-

utory programme and offer alternatives to those not entitled to these 

programmes (independent workers or members of the economically 

inactive population). In this pillar, workers can save voluntarily and 

are allowed to withdraw the money before meeting the requirements 

for retirement. However, if they do so, they lose the Þ scal beneÞ ts of 

deferred tax payments, exempt income or additional deductions.

3.3.2. BeneÞ t Calculation Formula

The requirements for obtaining a pension are: to be 65 years old for 

the old-age pension, or 60 for the advanced-age unemployment pen-

sion, and 500 weeks of contribution for pensioners who retire under 

the previous system, in both the IMSS and the ISSSTE. However, 

pensioners retiring under the new scheme must contribute for 1,250 

weeks in the case of the IMSS and 1,500 weeks in the case of the 

ISSSTE. Where the person has not managed to meet the requirements 

or accumulate the resources required for obtaining a pension, it is pos-

sible to withdraw the accumulated savings in a lump sum.
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In the IMSS, taking out life insurance is compulsory, as is covering 

disability risks during the accumulation stage. The disability pension 

is permanent, and is equivalent to 35% of the average wage of the 

last 500 weeks contributed. If the balance accumulated in the account 

is higher than the amount necessary to purchase a life annuity, the 

worker may withdraw the surplus or contract for a better life annuity. 

If it is less, the State contributes the difference needed to buy the life 

annuity. For this beneÞ t, 250 weeks’ contributions must have been 

paid, but if the degree of disability is 50% or more, only 150 weeks’ 

contributions need to have been completed. If these requirements are 

not met, the worker may withdraw the balance in his/her individual 

account as a lump sum. The insurance premium is 2.5% of the SBC 

and is funded with a contribution of 25% from the worker, 70% from 

the employer and 5% from the State.

In the case of the pensioner’s death, in the pension scheme corre-

sponding to workers in the IMSS, the percentage for the beneÞ cia-

ries of the survivorship insurance is as follows: 90% of the pension 

amount for the widow(er), or common-law partner; 20% for each 

child (loss of one parent) or 30% for a child who has lost both parents 

(doubly orphaned); 20% for each parent or grandparent. This is on the 

understanding that the total family group covered by the survivorship 

insurance cannot receive an amount higher than that received by the 

pensioner in life, so if the sum of the beneÞ ciaries exceeds 100%, the 

100% is adjusted according to the share of each beneÞ ciary in the total 

sum prior to the adjustment.

In the pension scheme of the ISSSTE workers, the family group as a 

whole receives the amount received by the pensioner prior to death, 

and this is distributed fairly between each member of the family group.

The worker simultaneously purchases the life annuity (or programmed 

withdrawal) and survivorship insurance, using the resources from his/

her individual account. The amount deducted from the balance of the 

individual accounts depends on the age and family composition of 

each pensioner, and also on the discount rate and mortality tables. If 

what has been paid in contributions into the individual account is in-

sufÞ cient to fund the pension, the IMSS covers the difference.
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3.3.3. Relative importance of each retirement product

Given the short time that the system has been in existence, most pen-

sioners are entitled to retire under the old system, since this means 

that their contributions prior to the reform are recognised. Because of 

this, most pensioners have retired under the old system, so there are 

no statistics for pensions by type of product in the individually-fund-

ed deÞ ned-contribution system.

In the case of elderly people who are 60 years old (unemployment 

pension) or 65 (old-age pension) and comply with the number of 

contribution weeks for the IMSS but have not accumulated sufÞ cient 

money in their Individual Account to purchase a life annuity or re-

ceive a pension under the programmed withdrawal option, they are 

entitled to a guaranteed minimum pension. The AFORE have to pay 

the guaranteed pension against the balance in the Individual Account 

and once the resources in this account are exhausted, the Federal Gov-

ernment will pay the pension.

If the pensioner does not meet the requirements, the IMSS allows the 

total balance in the Individual Account to be withdrawn as a lump 

sum.

3.4. Peru

3.4.1. General Description of the System in terms of its pillars

In the Peruvian pension system there is competition between a de-

Þ ned-contribution scheme with individual capitalisation and various 

deÞ ned-beneÞ t schemes managed by the State, meaning that people 

can choose between the individually-funded system and the pay-

as-you-go system with deÞ ned beneÞ ts. At the same time, there is a 

non-contributory solidarity system for people over the age of 65.

Pillar Zero: this works through the Pension 65 programme, which 

provides beneÞ ts for adults over the age of 65 who are in a state of 

destitution. This programme was not conceived as a component of the 

social security system, but as a social assistance programme designed 

to protect the poor population.
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Pillar One (SNP): this is administered by the Social Security Stan-

dardisation OfÞ ce (ONP), a public body that manages most of the 

public pension schemes of which the National Pension System (SNP) 

is the most important. The public budget covers a signiÞ cant part of 

the SNP’s beneÞ ts, because the contributions are not sufÞ cient to cov-

er the pensions in this system. The contribution rate for this system is 

13% of the member’s pay, without a wage ceiling.

Pillar Two (SPP): The private pension system, with deÞ ned contribu-

tions, has been set up as an alternative to the deÞ ned-beneÞ t pay-as-

you-go system that already exists. This system is managed by the AFPs.

Contribution is equal to 10% of the insurable wage, with no ceiling. 

Added to this is the premium of the disability and survivorship insur-

ance, equivalent to a percentage of the wage up to a certain ceiling 

deÞ ned by the maximum insurable wage, which amounts to approxi-

mately US$ 2,500, and the fee charged by the AFP for managing the 

individual account. This fee is Þ xed by each AFP and the system is 

moving from a fee on ß ow towards a fee on the balance under man-

agement.

Pillar Three: This offers the possibility of saving voluntarily over and 

above the mandatory percentages. However, there are no tax incen-

tives for savings of this type, such as exist in the cases of Chile and 

Colombia.

3.4.2. BeneÞ t Calculation Formula

In the SNP, the reference wage used for calculating the pensions of 

those people with between 20 and 25 years of contribution is the av-

erage income of the last Þ ve years; between 25 and 30 years, the av-

erage income of the last four years; and for those with over 30 years 

of contribution, the average of the last three years. In every case, the 

pension has a minimum of approximately US$ 130 and a maximum 

of US$ 270 (Dollar as of July 2015, but the amounts are Þ xed in Pe-

ruvian Soles).

It must be borne in mind that 20 years is the minimum contribution 

period to qualify for a pension, as a result of which, according to 
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Bosch et al. (2013), low contribution density would means that 65% 

of those who may have paid into the SNP will receive no pension at 

all this year, 2015.

In the SPP, the requirements for obtaining the old-age pension con-

sist of being 65 years old and belonging to an AFP. Included in the 

system is the possibility of an early retirement pension for reasons of 

unemployment (REJA). To qualify for this the beneÞ ciary must be 55 

years old in the case of a man and 50 in that of a woman and must 

have been unemployed for 12 consecutive months, and the pension re-

sulting from the calculation of the savings must be equal to, or greater 

than 40% of the minimum living wage (RMV).

In the case of ordinary Early Retirement, without the unemployment 

condition, there must be a contribution density of 60% and the pen-

sion must be equal to or greater than 40% of the average wages of the 

last 120 months. In the case of both old age and early retirement, in 

the SPP the members fund the pension with their accumulated balanc-

es and can choose between a programmed withdrawal, life annuity, 

temporary income with deferred life annuity, dual-currency income 

or mixed income. As regards the possibility of a lump sum, a member 

under the programmed withdrawal option can dispose of the surplus 

of his/her fund as long as a pension equivalent to 70% of the average 

income of the last 10 years is ensured and that this is also higher than 

the SPP minimum wage.

In the life annuity option, the resources are transferred to an insurance 

company, contracting for a monthly pension, index-linked to inß ation 

or growing at 2%. The pension can be received in new soles or dol-

lars. If the choice is for a temporary income with deferred life annuity, 

a pension charged to the individual account is paid during an initial 

period and then a monthly pension, purchased from an insurance com-

pany, for the rest of the member’s life. The temporary income can be 

up to twice the value of the deferred life annuity, as in Chile. In the 

event of death, the beneÞ ciaries receive a survivorship pension, and 

there is inheritance on the balance of the temporary income only if the 

death occurs before the individual account is exhausted.
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In the SPP there is a statutory right to a Minimum Pension of an 

amount equivalent to that of the SNP, under Law 27,617, for those 

people born up to 31st December 1945. To qualify, the person must be 

65 years old, have 29 years’ contribution to the SPP and ONP and con-

tributions above the RMV. The minimum pension is funded with the 

money accumulated in the member’s individual account and the val-

ue of his/her Recognition Bond, if such exists. When these resources 

are exhausted, the State complements them with a Minimum Pension 

Complementary Bond (BCPM). For members born later, but who be-

longed to the SNP before the creation of the SPP, there is also the 

right to a minimum pension under Law 28,991. This right is therefore 

restricted to a transition stage.

As regards disability and survivorship pensions, members who have 

paid contributions in at least 4 of the 8 months prior to the date of the 

event are entitled to the insurance cover. The payments do not neces-

sarily have to be consecutive or correspond to the earlier months. In 

the case of survivorship, access to social security coverage is deter-

mined on the basis of the date on which the death occurred.

The beneÞ ciaries of the Survivorship Pension can be: the spouse or 

common-law partner. In the event of being alone, he/she receives 42% 

of the member’s average income during the last 48 months; if there 

are beneÞ ciary children, this percentage falls to 35%. Healthy children 

under the age of 18 receive 14% of the member’s average wage during 

the last 48 months. Children over the age of 18 who are totally and 

permanently disabled and unable to work receive 14% of the member’s 

average wage of the last 48 months. Parents over the age of 60 who 

are economically dependent are each entitled to 14% of the member’s 

average wage during the last 48 months. All the survivorship pension 

amounts are subject to a ceiling of approximately US$ 2,350.

In the SPP, in case of partial disability (when over 50%, but less than 

66.6% of the ability to work has been lost), the pension is equal to 

50% of the monthly wage. If the disability is over 66.6% of the ability 

to work, the pension is equal to 70% of the monthly wage. The month-

ly wage is calculated on the basis of the average of wages received 

and income declared in the course of the 48 months prior to the date 

on which the event occurred, updated for inß ation (CPI).
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In the SNP, the amount of the monthly disability pension is equal to 

Þ fty per cent of the reference wage or income. When the total number 

of contribution years is more than three, the percentage increases 1% 

for each complete year of contribution over and above the three years.

3.4.3. Relative importance of each retirement product

The following chart shows the share of the total occupied by each of 

the different options as of June 2014.

Figure N° 3.4
PENSION OPTIONS IN PERU

(JUNE 2014)

Dual-currency or Mixed
1,47%

Life annuity
29.35%

Programmed
withdrawal

33.55%

Temporary 
Income
35.37%

Source: Superintendence of Banking, Pensions and Insurance in Peru.

In the case of deferred life annuities, the maximum deferment period 

is up to two years, but the SBS is suggesting extending this to 5 years.

Under this option, the insurance company will pay the insured a month-

ly life annuity as from the date stated and in the currency speciÞ ed in 

the Special Terms of the contract. In the period before the life annuity 

policy comes into force, a Temporary Income is therefore paid.

The price of this insurance is a single premium, with no type of de-

duction for fees or taxes. This is paid all at once by the AFP in which 

the member is enrolled and this single premium is made up of the 
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following items, subtracting the capital necessary to Þ nance the Tem-

porary Income:

a) The fund accumulated in the CIC as a result of mandatory contri-

butions plus the real yield obtained on those contributions.

b) Voluntary contributions, with or without a speciÞ c social security 

end in view, that the member wishes to keep as part of the capital 

for pension purposes, plus the real yield obtained on such contri-

butions.

c) The cash value of the Recognition Bond, if such exists.

4. LONGEVITY INSURANCE: COSTS AND BENEFITS

4.1. The Role of Longevity Insurance

Generally speaking, pensions in the region are low, compared with 

people’s expectations and their needs in retirement. This is due main-

ly to the low coverage of the systems, which means relatively low 

contribution densities for those participating in the labour market. 

This is true even in Chile’s case, which is one of the countries with 

the largest pension system coverage in the region. President Michelle 

Bachelet has formed a Commission to discuss ways of tackling the 

need to adopt measures that will enable the beneÞ ts for the population 

to be improved. These measures are complementary to those adopted 

in the 2008 reform, which were directed mainly towards the people 

at highest risk.

As was mentioned in previous sections, the life annuity and pro-

grammed withdrawal pension options exist in the deÞ ned-contribu-

tion systems of the four countries under analysis. In the former case 

mortality credits are obtained that make it possible to Þ nance the ben-

eÞ ts of those who live longest, but this is not achieved with the pro-

grammed withdrawal option. This is one of the difÞ culties discerned 

for the system in the future, since people with programmed withdraw-

al may possibly exhaust their funds or have even lower pensions with 

they reach very advanced ages. This is mitigated by the existence of 

the minimum pension guarantee in the cases of Peru, Colombia and 

Mexico, but certain requirements have to be met in terms of a speci-
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Þ ed number of contributions in order to qualify for that guarantee, and 

in the case of Peru the SPP covers the generation that is in transition 

from the old scheme to the new. In Chile, meanwhile, there is the sol-

idarity pillar also offering coverage, but with a restricted scope.

In the programmed withdrawal option the right to inheritance remains, 

this being unfavourable in terms of mortality credits, but consistent 

with an individual savings scheme. It may therefore be advisable 

to keep this option open, even though it has this weakness. Howev-

er, providing greater protection for those who choose this payment 

scheme is a challenge.

As was mentioned earlier in the case of Chile, the main protection 

mechanism is the solidarity pillar. This pillar is a de facto longevity 

insurance for those who qualify for the pillar, even when they are in 

programmed withdrawal. Meanwhile, in the case of those not eligible 

for the solidarity pillar, an adjustment factor has been included in the 

calculation formula since the year 2008, which acts as a self-insur-

ance. This adjustment factor is calculated in such a way as to increase 

the probability that the pension will not fall below 30% of the per-

son’s initial pension. This factor therefore means more inheritance if 

the person dies earlier.

So, in deÞ ned-contribution systems, the subsidy from those who live 

less to those who live more is generally limited to the life-annuity 

case. To the extent that there are a lot of people in programmed with-

drawal without the right to a solidarity pillar or minimum pension 

guarantee, and therefore without longevity coverage, there is a po-

tential role for longevity insurance in these systems. It could increase 

their efÞ ciency and provide this coverage for those who today do not 

have it. In the case of the solidarity pension and the minimum pension 

guarantee, efÞ ciency could also be increased by the existence of lon-

gevity insurance, so that a possible increase in the contribution rate 

would have a greater impact on the pensions of those who qualify for 

the pillar or guarantee, so maintaining their sustainability.

According to data from the Superintendence of Pensions of Chile, 

308,686 old-age pensioners are in the programmed withdrawal op-

tion, 236,497 of whom have no solidarity pillar. For this group of 
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people, given their characteristics, an exercise was carried out to eval-

uate the time that their balances will enable pensions to be paid under 

the programmed withdrawal option. In this exercise, different interest 

rates are used, both estimated and real, to evaluate the impact and no 

adjustment factor is included (since the present generation does not 

include it). The average balances and pensions per age band are the 

values provided by statistics from the Superintendence of Pensions.

Table N° 4.1

Number of years in which the Balance is Exhausted for Women

Present Age 
Range

Real Yield 2.82%
Estimated 3.82%

Real and 
Estimated Yield 

3.82%

Real Yield 
4.82%

Estimated 
3.82%

Life 
Expectancy

60-64 12 13 14 28

65-69 18 20 23 23

70-74 15 16 18 19

75-79 7 7 7 15

80-84 4 4 4 11

85-90 2 2 2 8

Number of years in which the Balance is Exhausted for Men

Present Age 
Range

Real Yield 2.82%
Estimated 3.82%

Real and 
Estimated Yield 

3.82%

Real Yield 
4.82%

Estimated 
3.82%

Life 
Expectancy

65-69 27 29 30 19

70-74 24 25 27 15

75-79 15 16 17 11

80-84 6 7 7 9

85-90 3 3 3 6

Source: The authors, on the basis of data from the Superintendence of Pensions.

This exercise shows that in the case of women, life expectancy is 

far greater than the number of years that can be Þ nanced with their 

fund. Meanwhile, in the case of men, who are in many cases married 

with younger, longer-living wives, the opposite occurs. The amount 

available for paying the retiree’s pension is reduced precisely because 

of setting aside funds for the survivorship pension. This means that 

if he/she dies, the remaining balance will very probably be more than 
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is needed to Þ nance a survivorship pension equivalent to 60% of the 

retiree’s pension, which is what the Law stipulates as survivorship 

pension.

The potential role of longevity insurance would therefore be to cover 

the pensioner in case of living beyond a certain age. This age can be 

determined as the average life expectancy of that pensioner’s genera-

tion and that age be adjusted as life expectancy evolves. If this param-

eter is left with an automatic adjustment, the cost of the insurance is 

lower, so keeping the premium more stable over time.

The amount of the beneÞ t would be a speciÞ c percentage of the life an-

nuity pension that that pensioner would purchase under an immediate 

life annuity option without beneÞ ciary. This means that there would 

be a better match between the amount to be Þ nanced by means of the 

insurance and the amount of the premium available for its purchase. 

This enables this percentage to be funded with greater probability and 

the potential cost of the insurance to be reduced. At the same time, it 

means that the risks present in the amount of the pension at normal 

retirement age are the same as those reß ected in the amount of the 

pension at an advanced age which is funded by longevity insurance. 

The insurance mechanisms with regard to labour market, investment 

and longevity risks up to the moment of retirement would continue 

to be mitigated essentially by the solidarity pillar in the case of Chile 

or the minimum pension in the countries that include it. For those not 

entitled to a solidarity contribution or minimum pension guarantee, 

these risks are still present. The main element in Chile’s case for miti-

gating investment risk are multi-funds with a default life cycle invest-

ment strategy. (See Berstein, Fuentes and Villatoro, 2013). There are 

also multi-fund schemes in the cases of Colombia, Peru and Mexico, 

with a variety of default allocations designed in the best interests of 

members.

The insurance provides greater security with regard to longevity risk 

in the retirement stage, in an efÞ cient manner. If one wishes to reduce 

the risks confronting members still further, additional measures are 

required. It is worth emphasising that covering risks will always have 

a price, and its cost and beneÞ t have to be evaluated. In the speciÞ c 

case of longevity insurance, this price is relatively low, given that it 
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takes full advantage of a diversiÞ cation pool over and above what is 

allowed today by the life-annuity option. Alternatives are explored 

in the implementation section for incorporating more guarantees and 

solidarity into the longevity insurance scheme.

The graph below shows the behaviour in Chile’s case of programmed 

withdrawal, life annuity and the current situation with an adjustment 

factor, as mentioned earlier. Programmed withdrawal and life annui-

ty in the other countries have a similar behaviour, without including 

this adjustment factor. In the case of longevity insurance, if this were 

to be at the same level as the adjustment factor claims to cover, it 

would look similar to this graph. The difference would be that instead 

of being covered with the balance, it would be covered with the in-

surance premium accumulated during the active stage. Meanwhile, 

the amount covered as from the age when the insurance is triggered 

would be guaranteed, and would not depend on the development of 

the funds and life expectancies as it does today in the case of the ad-

justment factor.

Figure N° 4.1
LA VERSUS PW - PENSIONS

Source: Own calculations.
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In the context of the Colombian case there are still large numbers of 

people who do not have a pension when they reach retirement age, 

even though they have paid contributions into the pension system, ei-

ther the RPM or RAIS. They are allowed to retire with compensation 

in lieu in the RPM or receive the reimbursement of their balances in 

the RAIS. This is why in practice they have no longevity insurance or 

funding for the advanced-age stage of life. In that sense, mechanisms 

that contribute towards providing this protection may be important.

The recent introduction of Regular Economic BeneÞ ts (BEPS) in Co-

lombia may be a way for providing protection to cope with longevity 

for these people who are today withdrawing lump sums from the sys-

tem, but this is not compulsory. To the extent that these resources buy 

life-long beneÞ ts, or a speciÞ c percentage is established as longevi-

ty insurance, this would contribute to greater protection for elderly 

adults. The possibility of deferring these beneÞ ts could make it viable 

to have larger amounts of beneÞ ts of a reasonable level, with a low 

premium level.

In the cases of Colombia, Mexico and Peru, the integration of the lon-

gevity insurance with the non-contributory pillars can also help to Þ -

nance these beneÞ ts, so contributing to their sustainability. In the case 

of Chile, the contributory and non-contributory systems are integrated, 

meaning that there is this element of conß uence of resources towards 

funding a burden which will become ever greater, given the demograph-

ic change that is taking place in the region and the world as a whole.

In the case of people with a Minimum Pension Guarantee (GPM), in 

the cases of Colombia, Peru and Mexico the insurance would provide 

Þ nancing for part of the pensions granted, so contributing to their sus-

tainability, and there would be a gain in efÞ ciency as compared with 

the case of raising contribution levels, because in the case of insur-

ance the additional payment is not allocated to inheritances, as hap-

pens with Minimum Pension Guarantees in programmed withdrawal. 

In the same way, in the case of programmed withdrawals without en-

titlement to GPM, the development of a market of deferred life an-

nuities associated with this insurance could also give programmed 

withdrawal viability for an intermediate stage between the moment of 

retirement and the point when the payment of the life annuity begins. 
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This may be especially important in the case of Colombia, because the 

Programmed Withdrawal option cannot have the typical characteris-

tics of decreasing as the person ages, for constitutional reasons.

In the RAIS in Colombia, to the extent that the life-annuity market de-

velops, this would be the way to protect against longevity risk. How-

ever, given the high level of the minimum pension, it may be difÞ cult 

to fund these beneÞ ts for a large number of years. In this sense, faced 

with a potential rise in the contribution rate, or a part of the current 

contribution being set aside for longevity insurance, the latter would 

make it possible to increase the pension more efÞ ciently than increas-

ing the rate of contribution to be deposited in the individual savings 

account. This would be due to the funding that comes from mortality 

prior to retirement age, and that there is no deviation of resources to-

wards survivorship beneÞ ts arising what is paid as a longevity insur-

ance premium. Indeed, these beneÞ ts are especially high in Colombia 

(100% of the pension as survivorship beneÞ t). In addition, the fact 

of its being triggered at an advanced age increases the probability of 

being able to fund a minimum pension with a relatively low balance. 

In these cases a programmed withdrawal or lump sum can be given at 

the moment of retirement, in combination with a deferred life annuity 

at minimum pension level.

4.2. Methodology

Described below in general terms is the methodology for calculating 

the cost of longevity insurance to cover speciÞ c percentages of re-

placement rate with respect to the affordable immediate life annuity 

at retirement (30%, 50%, 70% and 100%) for the pension of retiree 

without beneÞ ciaries under the Immediate Life Annuity option. The 

age at which the longevity insurance begins to make its pay-outs to 

the pensioner is Þ xed at 80, 85 and 90 years for each of the percentag-

es of replacement-rate coverage mentioned above.

In addition, the pension obtained by the originator of the beneÞ t under 

this insurance is compared with that corresponding to the current situ-

ation, and that which would be obtained under a scenario of increased 

mandatory contribution for pension’s savings, equivalent to the cost 

of the longevity insurance.
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All the above calculations are made using dynamic mortality tables, 

assuming that the future pensioner is 20 years old in 2015, calcu-

lated on the basis of the tables currently valid in each country (in 

Chile’s case the tables used were recently proposed by the regulatory 

authorities) and projected improvement factors based on the Lee-Car-

ter model (see Appendix C) with population data available for Chile 

(it is assumed that those factors apply equally to the other countries). 

Also included is a scenario with a capitalisation rate of 5% per year 

in real terms for the pension funds in the active stage, while in the 

passive stage a 3% rate of return is used for life annuities and 4% for 

programmed withdrawal. It is important to mention that for purpos-

es of calculating the insurance, a deferred life annuity rate of 3% is 

considered, exactly like that used for immediate life annuity. This is a 

point that may be open to discussion, since the cost of these products 

is not necessarily the same. There is evidence that deferred life annu-

ities may turn out to be more expensive, but this generally has to do 

with selection. In this case, this aspect would not be present because 

the insurance involved is mandatory.

In addition, a stochastic sensitisation is carried out for Chile in Ap-

pendix B in the case of a pensioner with beneÞ ciary and a replace-

ment rate of 50%, bearing in mind a conÞ dence interval of 95% for 

improvement factors, as also a scenario of optimistic and pessimistic 

interest rates (plus-minus one percentage point relative to the central 

scenario, respectively).

4.2.1. Case of Life Annuity without BeneÞ ciary

In the cases of both men and women, a calculation is made in the Þ rst 

place of the additional contribution needed to purchase a deferred life 

annuity at retirement age (65 years), that begins to pay its beneÞ ts as 

from the point when the pensioner reaches 80, 85 or 90 years of age. 

This deferred life annuity must correspond to the desired replacement 

rate, compared with the pension obtained under the contribution cur-

rently in force for an immediate life annuity without beneÞ ciaries.

Given that the pensioner has already got a certain percentage of pen-

sion covered, starting from the age when he/she starts to receive the 

beneÞ ts from the longevity insurance, a calculation is made of the 
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capital needed to purchase an immediate life annuity between retire-

ment age and the age when the longevity insurance begins, of the 

same amount as is obtained with the longevity insurance at the point 

when this is triggered. Then the above amount is deducted from the 

balance accumulated by the pensioner in his/her individual savings 

account, and a calculation made of the immediate life annuity that can 

be purchased with the capital that remains. Finally the amount of the 

immediate life annuity just described is added to that corresponding 

to the amount received through the longevity insurance, in order to 

obtain the total pension that the originator of the beneÞ t would receive 

under the proposed insurance scheme.

The pension with longevity insurance is then compared with that ob-

tained by purchasing an immediate life annuity at retirement age with 

the funds accumulated in the individual savings account, with an in-

crease in the current contribution equivalent to the cost calculated for 

the longevity insurance.

In the same way, the pension with longevity insurance is compared 

with the immediate life annuity that can be purchased with the funds 

accumulated in the individual savings account, with the contribution 

level that is currently in force.

4.2.2. Case of Life Annuity with BeneÞ ciary

This case is similar to the one above; with the sole difference that the 

beneÞ t currently in force for the beneÞ ciary spouse has to be included 

(other potential beneÞ ciaries such as under-age or disabled children 

are not included). It is important to remember that the longevity insur-

ance only offers additional beneÞ ts for the pensioner and not for his/

her beneÞ ciaries.

For purposes of pension comparisons, the cost of longevity insurance 

(and additional contribution) used is that determined for the case of a 

life annuity without beneÞ ciary. The cost of the insurance included in 

all the cases analysed from here on is always the same.

Compared with the case without a beneÞ ciary, it is simply necessary to 

deduct the additional amount of capital needed to purchase an imme-
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diate life annuity to cover the beneÞ ciary from the balance accumulat-

ed by the pensioner in his/her individual savings account at retirement 

age, this to be equivalent to the percentage beneÞ t stipulated in each 

country in relation to the pension of the retiree with beneÞ ciary.

In this way, as in the previous case, the total pension with longevity 

insurance corresponds to the sum of the amounts obtained via the 

longevity insurance and the immediate life annuity purchased with the 

remainder of the accumulated balance, after subtracting the amount 

needed to purchase a life annuity for the amount paid by the insurance 

for the pensioner during the period between the age of 65 and the age 

when the longevity insurance comes into play, and the balance needed 

to purchase the life annuity corresponding to the beneÞ ciary.

4.2.3. Case of Programmed Withdrawal without BeneÞ ciary

Since the retiree already has a certain percentage of the pension cov-

ered as from the age when he/she begins to receive the beneÞ ts from 

the longevity insurance, the programmed withdrawal is calculated 

only on the period between retirement age and the age when the lon-

gevity insurance begins.

The pension with longevity insurance is therefore made up of two 

parts: the Þ rst is a programmed withdrawal that covers the stage be-

tween retirement age and 80, 85 or 90 years of age, depending on the 

case, and the second then continues with a deferred life annuity as 

from that age.

After working out the pension with longevity insurance, a comparison 

is made as in the previous cases with the programmed withdrawal that 

would be obtained by paying an increased contribution rate into the 

individual savings account, and with the programmed withdrawal that 

is obtained with the current contribution rate.

In this case, in addition to comparing the percentage increase in the 

amount of the Þ rst pension payment with longevity insurance versus 

additional contribution and the current situation, a comparison is also 

made of the expected present values of the various alternatives.
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4.2.4. Case of Programmed Withdrawal with BeneÞ ciary

The only difference between this and the previous case is that the 

beneÞ ciary spouse has to be included for purposes of calculating the 

pension. In this case, the programmed withdrawal of the pensioner 

with beneÞ ciary must be calculated from retirement age until the age 

when beneÞ ts start to be received from the longevity insurance.

To do this, it is necessary to deduct the present value of the capital 

needed to generate the beneÞ ciary’s programmed withdrawal from the 

balance accumulated in the individual savings account as from the 

moment when the longevity insurance comes into play. Then, with 

the accumulated balance that remains, the programmed withdrawal is 

calculated for the retiree with beneÞ ciary in the Þ rst stage. The second 

stage corresponds to the pensioner’s deferred life annuity.

It is worth emphasising that the above formula represents an increase 

in beneÞ ts for the spouse in the stage between retirement age and the 

start of the longevity insurance payments, but this is not true of the 

second stage, where the beneÞ ts are the same as the spouse would 

receive under the current pension option.

In the case of Mexico, the above calculation is different, due to the 

fact that the pensioner is obliged at retirement to purchase an imme-

diate life annuity to cover his/her spouse. The capital needed to pur-

chase that life annuity for the beneÞ ciary must therefore be deducted 

from the balance accumulated in the individual savings account. The 

programmed withdrawal is then calculated for the pensioner alone 

with the balance remaining in the account. This is equivalent for any 

of the pensions calculated.

4.3. Results

For Chile, the mortality tables used are those recently proposed by 

the regulatory authorities for pensioners (CB-2014 and RV-2014) and 

beneÞ ciaries (B-2014 and CB-2014), for men and women respective-

ly. However, as was mentioned above, the improvement factors used 

to build the dynamic mortality tables are those obtained by the pro-

jection of the Lee-Carter model with data for Chile between the years 

1992 and 2005. When calculating cases with beneÞ ciary, it is assumed 
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that the man is two years older than the woman, regardless of whether 

they are pensioners or beneÞ ciaries, respectively.

In the case of Colombia, the RV08 mortality tables are used, which 

are currently valid for male and female retirees. As in the Chilean 

case, the improvement factors estimated for Chile on the basis of pop-

ulation data are used. For cases with beneÞ ciary, since there are no 

speciÞ c tables available, the same tables are used as for pensioners, 

depending on the gender corresponding to the beneÞ ciary spouse. As 

in the Chilean case, it is assumed that the man is two years older than 

the woman for purposes of calculating the beneÞ t.

The mortality tables used for Mexico are the tables for male and female 

pensioners, EMSSAH-09 and AMSSAM-09, respectively. As in the 

case of Colombia, since there are no tables for beneÞ ciaries, the tables 

for pensioners are used for beneÞ ciaries too. The same age difference 

between men and women is also assumed, plus the use of the projected 

improvement factors with data from Chile. It is worth underlining the 

fact that the mortality tables for Mexico show unusual behaviour in 

terms of the relationship between mortality rates for men and women 

from 86 years of age onwards, when mortality among women becomes 

higher than that of men. This, as can be seen in the following tables, 

means that longevity insurance is cheaper for women to the extent that 

beneÞ ts start to be received at a more advanced age. This is a contrast 

to the results obtained for the other countries analysed.

For Peru the Adjusted RV-2004 mortality tables are used for pension-

ers, both men and women, and Adjusted B-85 tables for beneÞ ciaries, 

both men and women, respectively. Both the improvement factors and 

the assumptions of age for men and women in the cases with beneÞ -

ciary are those used for Chile, Colombia and Mexico.

Another basic parameter for estimating the cost of the insurance is 

the mandatory contribution rate for the individual savings accounts 

in each country. For Chile the rate is 10% of income, in Colombia, 

11.5%, for Mexico, 7.6%6 and for Peru, 10%.

6 In the case of Mexico this is the rate assumed for the calculations, which would correspond 

to a person with an income of 5 times the minimum wage (which is about the average wage 

in the country). The social quota is 5.5% of this income, so for this individual, 1.1% would 

be added to the 6.5% of tripartite contribution.
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4.3.1. Costs

Given below is the table showing the cost of the longevity insurance 

for each of the countries analysed in terms of a percentage-of-wage 

contribution during the active life, considering different levels of in-

surance coverage compared with the current pension that the single 

retiree would obtain through the immediate life annuity option, pur-

chased at 65 years of age. On the other hand, the calculated cost is 

differentiated by the ages at which the beneÞ ts of the longevity insur-

ance begin.

Table N° 4.2

Insurance Cost for a Man aged 20 in 2015 without beneÞ ciary 
and Impact on LA at age 65

RR covered by Insurance 
compared with Initial 

Pension

Longevity Insurance Starts

At age 80 At age 85 At age 90

Additional Contribution as 
percentage of wage during active 

life

Chile

30% 0.92 0.52 0.24

50% 1.54 0.86 0.40

70% 2.15 1.21 0.56

100% 3.07 1.72 0.80

Colombia

30% 1.08 0.62 0.31

50% 1.80 1.04 0.51

70% 2.52 1.45 0.71

100% 3.61 2.08 1.02

Mexico

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

Peru

30% 0.91 0.51 0.24

50% 1.52 0.86 0.41

70% 2.31 1.20 0.57

100% 3.05 1.71 0.81

Source: Own calculations.
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The cost of longevity insurance for a male pensioner is very similar 

in Chile and Peru, being higher than in Mexico and lower than in Co-

lombia, in general terms. In the case of Colombia the reason for the 

difference is to be found mainly in the higher contribution rate and, as 

a result, the higher pension to be funded. The opposite occurs in the 

case of Mexico which has the lowest contribution rate.

Table 4.3

Insurance Cost for a Woman aged 20 in 2015 without 
beneÞ ciary and Impact on LA at age 65

RR covered by Insurance 
compared with Initial 

Pension

Longevity Insurance Starts

At age 80 At age 85 At age 90

Additional Contribution as 
percentage of wage during active 

life

Chile

30% 1.11 0.69 0.38

50% 1.85 1.16 0.63

70% 2.60 1.62 0.88

100% 3.71 2.31 1.26

Colombia

30% 1.24 0.76 0.40

50% 2.07 1.27 0.67

70% 2.90 1.78 0.94

100% 4.14 2.54 1.34

Mexico

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

Peru

30% 1.07 0.65 0.34

50% 1.78 1.09 0.57

70% 2.49 1.52 0.80

100% 3.56 2.17 1.14

Source: Own calculations.

In the case of a female retiree, the cost of the longevity insurance be-

haves similarly to the case of a male retiree, though the cost for Peru 

is lower than in Chile. For the case of Mexico, when the insurance 

starts at 85 or 90 years of age, the cost for women is lower than that 

for men, as a result of the peculiarity of the Mexican tables, –men-
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tioned earlier– where mortality of women exceeds that of men from 

the age of 86 onwards.

4.3.2. BeneÞ ts

In order to analyse the beneÞ ts of the longevity insurance, the follow-

ing graphs show how much the pension grows in percentage terms 

for the originator of the beneÞ t, whether male or female, single or 

married, in relation to the situation in force in each country in the case 

of increasing the contribution for the individual account and under the 

longevity insurance proposal (with a cost equivalent to the additional 

contribution). In both cases it is assumed that the longevity insurance 

will cover 70% of the current pension, in addition to starting to pro-

vide beneÞ ts at 85 years of age.

In cases of programmed withdrawal, the comparison is made in terms 

of the Þ rst payment that the pensioner receives, not comparing the 

expected present value (this comparison is however included in the 

tables shown in Appendix A, with complete results for each country).



Solange Berstein, Marco Morales, Alejandro Puente The Role of Longevity Insurance...

147

Figure N° 4.2
Chile: % increase in Current Pension: Male and Female Pensioner 

Additional Contribution (1.21 y 1.62) and Longevity Insurance (85 years)

Mexico: % increase in Current Pension: Male and Female Pensioner 
Additional Contribution (1.08 y 1.06) and Longevity Insurance (85 years)

Colombia: % increase in Current Pension: Male and Female Pensioner 
Additional Contribution (1.45 y 1.78) and Longevity Insurance (85 years)

Peru: % increase in Current Pension: Male and Female Pensioner 
Additional Contribution (1.20 y 1.52) and Longevity Insurance (85 years)
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In general terms, comparing the pension with additional contribution 

and longevity insurance with that obtained under the current scheme 

of contribution in each country, the beneÞ ts of the insurance over the 

additional contribution are greater in the case of programmed with-

drawal than in life annuity, and in cases of a married versus a single 

pensioner.

The greater gain in pension under the programmed withdrawal option 

in the case of the insurance as opposed to the additional contribution 

is explained by the fact that the calculation of programmed withdraw-

al is made only between retirement age and the age when the longev-

ity insurance starts to be received. In fact, the percentage increase in 

the Þ rst programmed withdrawal payment under the insurance mode 

is independent of the percentage coverage of the longevity insurance, 

because the increase in the initial pension corresponds to the fact that 

the period during which the programmed withdrawal option operates 

has been cut short.
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In the case of immediate life annuity, the higher pension obtained 

under the option that includes longevity insurance is explained by the 

fact that the deferred life annuity purchased by the insurance “increas-

es the available capital” to enable the retiree to purchase an immedi-

ate life annuity at retirement age, since part of the “tail” is covered 

by the longevity insurance. In this case, however, the higher pension 

compared with the additional contribution case does depend on the 

percentage of the longevity insurance coverage: the greater its cover-

age, the greater the difference in favour of the pension with longevity 

insurance.

The upper part of the bars shown in each chart corresponds to the 

percentage increase in pension due to the increase in contribution, for 

an amount equivalent to the cost of the longevity insurance calculated 

for each case and country. Meanwhile, the lower segment represents 

the additional increase in the current pension –over and above what is 

obtained by the simple fact of increasing the contribution to the indi-

vidual savings account– by adopting the longevity insurance proposal 

studied in this report.

In the case of Mexico alone there is no difference in the increase 

in pension for the cases of programmed withdrawal for a single or 

married pensioner. This situation is a result of the way of calculating 

spouse beneÞ ts, which in Mexico takes the form of an immediate life 

annuity for the beneÞ ciary which has to be purchased when the work-

er reaches retirement age. In other words, once the capital needed 

to purchase the life annuity corresponding to the spouse beneÞ t has 

been deducted, the pensioner’s programmed withdrawal is calculated 

as though he/she were single.

Finally, in order to give a clearer illustration of the pension situation 

with longevity insurance and additional contribution, compared with the 

pension obtained under the present option, graphs for Chile are shown 

below that consider the case of programmed withdrawal for male and 

female pensioner with beneÞ ciary and longevity insurance that covers 

70% of the current pension as from the retiree’s 85th birthday.

The graphs show the course of the current programmed withdrawal, 

programmed withdrawal with an increase in contribution, and pro-
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grammed withdrawal with longevity insurance. This last retirement 

product has a decreasing proÞ le between retirement age and the age 

when the beneÞ t of the longevity insurance starts to be received, but 

from then on the pension remains constant until the pensioner dies.

The graphs with beneÞ ciary also include the course of the beneÞ ts 

included for the spouse. It is important to remember that the proposed 

longevity insurance scheme does not include additional beneÞ ts for 

survivors, as compared with the current situation. However, during 

the period prior to the activation of the longevity insurance, the spouse 

beneÞ ts are calculated proportionally to the amount of programmed 

withdrawal received by the retiree under the option with longevity 

insurance, which means an increase in beneÞ ts for the survivor if the 

pensioner dies before reaching the age when the longevity insurance 

comes into play. As from that moment, the beneÞ ts for the surviv-

ing spouse are the same as would be received under the current pro-

grammed withdrawal option.

Another important aspect to be underlined is that the course of the 

programmed withdrawal, under the proposed insurance, does not 

necessarily coincide with the amount corresponding to the longevity 

insurance at the age when this begins to deliver its beneÞ ts. This dis-

crepancy, however, can be eliminated by modifying the way of cal-

culating the course of the programmed withdrawal in such a way that 

the amount paid by the longevity insurance connects “smoothly” with 

the Þ nal payment of the programmed withdrawal under the insurance 

option.
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Figure N° 4.3
CHILE: PW MALE, INSURANCE STARTING AGE: 85 YEARS

ADDITIONAL CONTRIBUTION OF 1.21 (70% COVERAGE OF INITIAL PW)
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Figure N° 4.4
CHILE: PW FEMALE, INSURANCE STARTING AGE: 85 YEARS

ADDITIONAL CONTRIBUTION OF 1.62 (70% COVERAGE OF INITIAL PW)
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5. CONSIDERATIONS REGARDING THE IMPLEMENTATION OF 
LONGEVITY INSURANCE

5.1. Transition

Implementing longevity insurance involves paying a premium 

throughout the active life. This would create the reserve that enti-

tles the person to receive the beneÞ ts of that insurance as from the 

moment of reaching the age when the coverage begins. Its complete 

impact in terms of the beneÞ t to be funded and on pensions at regular 

retirement age would therefore take between 30 and 40 years from the 

date of implementation.

In this context, it is possible to think of a transition for bringing the sys-

tem into full operation, which would allow the generations that would 

retire in the next few years to obtain better beneÞ ts and insurance cov-

erage against this risk. Funding must be transparent and must be eval-

uated in the context of Þ scal necessities and the impact of various al-

ternative measures on the labour market. The analysis presented here is 

for reference only, to provide orders of magnitude for different types of 

alternative funding in the case of Chile.

5.1.1. Transition with Individual Default Funding

A Þ rst alternative may be to stipulate that a percentage of the funds of 

those close to retirement be set aside by default to fund the longevity 

insurance, while giving the possibility of opting out to those who be-

lieve that their life expectancy will be shorter, or who have some other 

condition that allows them to manage without the insurance. The fact 

of not making the purchase of this life annuity mandatory has to do 

with respecting the current rules of those who contributed assuming 

that they would be able to use these resources as programmed with-

drawal, and that they would possibly end up as inheritance in the case 

of their living a relatively short time in retirement.

The cost for a person, as a percentage of the accumulated balance, to 

fund a longevity insurance equivalent to 30% of the initial pension as 

from 85 years of age, would be 5.38% in the case of a man without a 

beneÞ ciary and 6.97% in that of a woman, according to the above es-
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timations. Meanwhile, if the default stipulation is to fund a longevity 

insurance equivalent to 50% of the initial pension, the cost would rise 

to 8.89% for a man and 11.72% for a woman. It is worth highlighting 

the fact that in Chile’s case today there is an adjustment factor aimed at 

ensuring that the programmed withdrawal pension does not fall below 

30% of the initial pension. This may be an important parameter in de-

termining the default coverage of the longevity insurance, in order to 

start this transition stage.

This alternative makes it possible to provide effective protection 

against longevity risk in a way that is more efÞ cient than the current 

adjustment factor, for all those who do not speciÞ cally opt out of the 

insurance, and without forcing everyone to purchase a life annuity 

with all or part of his/her balance. To make it mandatory would imply 

decisions that may be less than the best for a signiÞ cant percentage 

of members.

It is worth noting that in the case of those who decide for immediate 

life annuity, this default measure would not have a substantial impact 

on the initial pension of members approaching retirement, since their 

balances would be reduced by an amount equivalent to the cost of 

the insurance. On the one hand, the insurance partially reduces the 

funding necessary for the immediate life annuity, and on the other it 

reduces the accumulated balance, meaning that the two effects cancel 

each other out. The possible impact would arise through broader fund-

ing for longevity risk, avoiding potentially adverse selection. But it 

is not clear that this would occur, since it is a default mechanism and 

therefore not mandatory.

Meanwhile, in the case of programmed withdrawal, there is an increase 

in the initial pension, the size of which depends on the level of coverage 

Þ xed for the longevity insurance. The greater the longevity coverage, 

the less the net impact on the pension. This happens because, by cut-

ting off the mortality table at 85 years for purposes of calculating the 

programmed withdrawal, there is a positive effect of 18.4% on initial 

pensions. This effect would be reduced by the amount of the balance 

set aside for funding the pension from age 85 onwards, meaning that 

the larger the pension to be funded at an advanced age, the smaller the 

net effect on the Þ rst pension. For example, in the case of a man who 
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starts receiving the beneÞ t from the insurance, equivalent to 30% of an 

immediate life annuity, at age 85, the net impact is an increase of 13.2% 

compared with the initial pension. Meanwhile, for coverage of 50%, 

which has a cost of 8.6% in terms of the balance that would be set aside 

to fund the insurance, the net effect would be a 9.8% increase in the 

initial pension. In the case of a woman, the increases in initial pension 

for the cases described above would be 18.8% and 14.1%, respectively, 

bearing in mind the greater life expectancy.

5.1.2. Transition Funded with Tax on Labor

An alternative that would have a greater immediate impact on pension 

levels, even for life annuities, would be to fund the transition with a 

tax on work by means of contributions funded by employers. Howev-

er, it is important to consider the possible impact on the labour market 

of a measure such as this. At the same time, it would mean placing a 

greater weight on the present generation of workers and may possibly 

also have an impact on saving, which must also be taken into con-

sideration. This arises from comparing the possibility of earmarking 

these contributions to increase capitalisation with the alternative of 

using this increase in order to fund the cost of longevity insurance for 

the transition generation.

In the case of Chile, the cost of funding longevity insurance is calcu-

lated for the generation that will retire as from when that insurance 

comes into force, without having contributed towards its funding. This 

is calculated as the additional contribution required, equivalent to a 

tax on work to fund the transition. In this exercise, a gradual increase 

in the coverage of the insurance is envisaged, from 30% to 50%, in-

creasing 5% every 5 years. Depending on a policy decision in which 

Þ scal restrictions are included, it can be stipulated that the insurance 

should cover a greater or lesser proportion of the initial pension when 

fully operational, with the possibility of reaching a percentage higher 

than the 50% considered in this exercise.

The cost of the transition grows according to the number of new pen-

sioners, and this is not totally offset by the contributions they pay. At 

the same time, under different future yield scenarios, the cost rises 

directly with the yield, given that the higher the initial pension, the 
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higher the amount insured in the fourth age, without this having been 

funded with premiums that have grown at the same rate as the Fund.

Figure N° 5.1
ADDITIONAL CONTRIBUTION TO FUND THE TRANSITION

2014-2027

Yield 6% Yield 5% Yield 4%

 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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Source: The authors, on the basis of SP statistics and calculations of the cost of the insurance 

for Chile’s case.

5.1.3. Transition with Tri-partite Funding

The deferred life annuity by default alternative described in section 

5.2.1 may be given a stimulus if this option is complemented with 

resources from a tax on labor, as presented in the previous section, 

or with government resources. This can be implemented through an 

Inter-generational Solidarity Fund, such as the one described in sec-

tion 5.2.1 and/or with government resources. In this way, it could be 

partially funded with capital from the individual account of the person 

retiring, and with additional resources that make it more attractive. 

In this case, just as in that presented in the previous section, there 

would be an impact on the initial pension of the people who join the 

insurance scheme. At the same time, it is possible to support those 

groups that are most vulnerable, by assigning a progressive subsidy 

that makes it possible to provide a larger increase in the case of the 

lower pensions.

By way of example, in a tri-partite scheme, it might be possible to con-

sider funding the transition by setting aside a percentage of the funds 
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saved by the worker, by default, to cover the longevity insurance. An-

other part would be Þ nanced by contributions from employers. Finally, 

state funds would be added to support the funding of the insurance cost 

for the generation retiring in the next few years. In a scenario in which 

one third comes from the pensioner’s savings, one third from the State 

and one third from the Intergenerational Solidarity Fund (FSI), the posi-

tion might be that 2% to 3% would need to be diverted by default from 

the accumulated fund to the insurance, a contribution of 0.2% to 0.3% 

to the FSI, and a state contribution of an annual amount equivalent to 

the employers’ contribution to the FSI, in order to fund a transition 

such as that described in section 5.1.2.. These percentages would mean 

amounts higher than those shown on the graph above. In this sense, the 

State funding could be less than a third of the total cost. Alternatively, 

given that this would be a conservative scenario, part of the resources 

could go to form a reserve fund for situations in which more resources 

are required to meet the payments, due to the characteristics of a partic-

ular generation or volatility of the market.

Finally, in a transition scheme that provides 50% coverage at 85 years 

of age for the current generation, with a gradual increase in coverage 

of 5% every 5 years, reaching 70% after 20 years, an additional con-

tribution of 0.66% would be required in the Þ rst year, rising to 1.1% 

in the last year of the transition, if funding were provided exclusively 

with a tax on work. The above assumes a forecast yield of 5% per 

year. Considering tri-partite funding with characteristics similar to 

those in the previous example, the orders of magnitude would be close 

to an employer contribution of 0.4% to 0.7%, plus 3% to 4% of the 

balances saved by the worker, complemented with a state contribution 

equivalent to that made by both the worker and the employer.

It is worth emphasising that under any transition scheme there must 

be a clear understanding that the aim of the additional contributions or 

government resources is to complement the individual effort to cover 

the cost of the insurance for those who did not pay the required pre-

mium during their active life. Thus future generations will have to pay 

the corresponding premium for their own coverage, plus possibly a 

contribution to the FSI for purposes of funding the transition. As was 

mentioned before, this should be evaluated in wider terms, bearing in 

mind the effects on the labour market and government funds.
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5.2. Institutional Framework

To implement an insurance that will provide coverage for the ad-

vanced-age population, various institutional alternatives can be con-

sidered. The main aim would be to give coverage to those who out-

live the average life expectancy for their generation at age 65. This 

insurance could be provided by the State and be funded by mandatory 

contributions from the employer, with technical reserves to ensure 

its sustainability. This proposal has elements in common with that 

described for the case of Chile by Guillermo Larraín to the Pensions 

Commission set up by President Bachelet in 2014, in terms of cover-

age for the very aged, funding with contributions from the employer, 

and State administration. However, the longevity insurance suggested 

in this document has signiÞ cant differences compared with that pro-

posal, some aspects of which are mentioned below:

• Unlike Larraín 2014, pay-as-you-go is not included as a way of 

funding the insurance, in the long term at least, even though it 

would be possible to fund a transition stage partially in that way 

under certain conditions. Given the change in the population struc-

ture, if pay-as-you-go were to be included as a funding formula, 

this would have to be designed very carefully, making it clear how 

much is tax and who pays it, and also including an evaluation of its 

sustainability and the nature of the cost for future generations.

• In the case of Larraín 2014, the coverage in programmed with-

drawal is less than the case of life annuities, creating a subsidy 

from those who opt for the former to those who decide on the latter 

option. This is not formulated in this way in the longevity insur-

ance under analysis in this study.

• For life annuities, Larraín’s argument is based on the premise that 

providing private longevity coverage is not possible, meaning that 

100% of the value of the life annuity must therefore be covered 

by the State as from a certain age. In the case of the longevity 

insurance described in this study, this risk could be assumed by in-

surance companies, and implementation alternatives are suggested 

in which this would be the case. At the same time, even though it 

could be implemented through the State, the insurance companies 

would continue to offer the life annuity for the top-up needed to 

reach 100%, under the proposal set out in this document. After all, 
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it is important to consider adequate coverage for this risk, for both 

the private and public sectors and the workers. In this sense, we 

propose analysing the role that longevity bonds might play and the 

indexing of retirement age to the age of becoming a pensioner.

As an alternative to State administration, the employer’s contribution 

can be invested in a Fund managed by the AFP in which the worker 

is enrolled, according to the default pattern, or following the same 

investment strategy that the worker has used during his/her active life, 

the yield of which would be increased by the mortality of his/her gen-

eration while he/she is paying contributions. On reaching 65 years of 

age, a process of bidding for a deferred life annuity can be designed, 

for a speciÞ c generation, in the same way as there is bidding for the 

disability and survivorship insurance in Chile. This life annuity would 

be a percentage of the pension from an immediate life annuity without 

beneÞ ciaries which the member would be able to purchase with his 

Fund (similar to the self-funded reference pension used in Chile for 

calculating the social security solidarity contribution).

Therefore, if bidding for men and women are not done separately and 

the contribution rate is the same, there would be a gender-based sub-

sidy. However, there would be no subsidy between pension options, 

or based on differences in the family group of the insured member. If 

the member purchases a life annuity as a pension option, it would be 

this that covers his/her beneÞ ciaries throughout the retirement stage, 

in exactly the same way as today. For programmed withdrawals, 

a reserve would be kept back in the calculation formula to Þ nance 

the beneÞ ciaries, even after the longevity insurance is triggered. In 

this way, the survivorship pensions in both pension options would 

be maintained as contemplated in the current Law with regard to the 

10% mandatory contribution in the cases of Chile and Peru, 11.5% in 

Colombia and 7.6% in Mexico.

Following the proposals put forward by Edwards and Díaz with ref-

erence to TIAACREF models for 401k plans in the United States, or 

Tontine-type schemes including old schemes that share longevity risk 

(Milevsky, 2015), it might be possible to think about an alternative 

that mutualises the additional contribution funded by the employer 

and managed by the AFP, investing in the default trend, with a com-
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mon fund per generation, the value of which grows with the mortality 

of the generation to which the member belongs as in the previous 

case, but which retains this mutualisation in the retirement stage, with 

the different generations assuming the systemic risk.

5.2.1. Role of the Intergenerational Solidarity Fund (FSI)

The implementation of longevity insurance may consider the inclu-

sion of an Intergenerational Solidarity Fund. Today this role is ful-

Þ lled to a certain extent by the Pension Reserve Fund in Chile for 

solidarity pensions and the Minimum Pension Guarantee Fund in Co-

lombia. The role of the Unemployment Insurance Solidarity Fund in 

Chile can also be assimilated.

The role in the early years would be to provide partial funding, along 

the lines presented for the transition, for advanced-age pensions cov-

ered by longevity insurance for the generation of pensioners that did 

not pay the longevity premium during the active stage, as from the 

time the insurance is introduced. The amount of the beneÞ t and the 

source of funding is an economic policy decision that has to take into 

account Þ scal aspects, the impact on the labour market and fairness 

into account, among other issues. As was presented earlier in the ex-

ample of Chile, this beneÞ t can also be funded out of the accumu-

lated balance for a transition stage, in a by default scheme, and with 

state resources from the general budget. In the cases of Colombia or 

Mexico, where the withdrawal of lump sums is currently allowed, the 

accumulated amounts can also be assigned by default or compulsorily 

to provide partial funding for this insurance to beneÞ t the genera-

tions that retire once the insurance comes into effect. It could also 

be combined with the existing non-contributory pillars in the various 

countries.

It is important to note that in cases such as Chile, the contribution is 

paid on a wage that is subject to a taxable ceiling. This means that 

even though these contributions contain an element of solidarity, de-

pending on the design of the beneÞ ts to which the pensioner is enti-

tled, they have a regressive component in any case, simply because of 

that ceiling on the base contribution wage. One might therefore think 

in terms of a scheme where the solidarity contribution is paid on the 
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complete base wage, without a ceiling. As a matter of fact, in Colom-

bia the solidarity contribution goes even further and the contribution 

rate rises together with the rise in wages.

The main long-term role of this reserve would be to protect the sol-

vency of the longevity insurance in the long term and, if necessary, 

offset differences in order to reach the minimum replacement rate 

guaranteed for the longevity insurance for particular generations, and 

in other cases to increase reserves to deal with these contingencies. 

Examples of funds with these characteristics are the UK Pension Pro-

tection Fund (PPF) which was created in 2004, the Minimum Pension 

Guarantee Fund in Colombia and the Unemployment Insurance Sol-

idarity Fund in Chile. In this last case, the fund fulÞ ls the role of en-

suring a minimum replacement rate for those who do not have enough 

savings and if the desire is to provide very elderly people with higher 

levels of security, the fund could also fulÞ l this role. In a scheme with 

these characteristics, it is possible to incorporate a ß oor and ceiling 

into the amount to be received as pension covered by the longevity 

insurance (similar to the Unemployment Insurance in Chile).

In the long term, this Fund can also Þ nance long-term care insurance 

for the dependent elderly, which could mean triggering the monetary 

beneÞ t before the stipulated age is reached, or complementing the 

beneÞ t with a higher level of pension or beneÞ ts in kind.

In any case, it is important to establish clear guidelines as to who 

receives subsidies in the system, who pays for them, and how they 

can be made sustainable. With regard to this last point, it is crucially 

important to carry out actuarial studies and to have an institutional 

framework that protects the control of actuarial balance in the bene-

Þ ts. An example of this institutional framework is the Social Security 

Consultative Council that safeguards the sustainability of the solidar-

ity pillar in Chile.

5.2.2. Systemic Risk Coverage and Longevity Insurance

Longevity insurance makes it possible to share idiosyncratic risk and 

in this way generate an efÞ cient form of Þ nancing beneÞ ts for the very 

old. However, there is still the added risk of increases in longevity, 
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which are generally difÞ cult to predict. Evidence has shown that de-

spite improvements in forecasting techniques, consistent errors have 

been made in predicting increases in life expectancy.

Substantial improvements as a result of medical advances have made 

it difÞ cult to predict increases in longevity. This is one of the most 

important risks to which insurance companies and pension plans are 

exposed (Blake, et al. 2006). In the light of this risk, a proposal has 

been made to issue longevity bonds as an appropriate tool for mitigat-

ing and sharing it. However, this has not been devoid of controversy 

concerning who should issue these instruments and what their speciÞ c 

characteristics should be. Blake et al. give an account of these differ-

ences and describe some cases in which these instruments have been 

issued.

This may be an important element in longevity-risk coverage to pro-

vide adequate protection for future pensioners and safeguard beneÞ t 

payments. Even so, the possibility of index-linking old-age beneÞ ts 

to increases in life expectancy should be evaluated, both at regular re-

tirement age and at advanced age. The systemic risk that countries are 

facing today has implications in pension systems which affect either 

their solvency or the level of their beneÞ ts, depending on their design. 

What is more, the effect on solvency also results inevitably in reduced 

beneÞ ts. In this sense, if the only thing index-linked is the age when 

the longevity insurance is triggered, for example, this would mean 

lower pensions at regular retirement age, and since the two beneÞ ts 

are linked, that in turn would affect the level of the advanced-age 

beneÞ t. This may therefore be an element that contributes to solven-

cy, but at the cost of lower future beneÞ ts. Therefore, together with 

policies that allow older adults suitable access to the labour market, 

more ß exible conditions for advanced-age retirement under reason-

able requirements are policies that might accompany an increase in 

the legal retirement age.

5.2.3. Longevity Insurance and Solidarity

One of the important elements in every pension system is protection 

against a situation of poverty for elderly people. In this sense, the 

solidarity element is present in practically all pension systems. In the 
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speciÞ c case of Chile this element was absent or played a very minor 

role, with the existence of the welfare pension and minimum pen-

sion as protection mechanisms. Both in Chile’s case and in Colombia, 

Mexico and Peru, the non-contributory pillars have become increas-

ingly important.

Non-contributory solidarity pillars are an effective way of incorpo-

rating solidarity into the pension systems, where these subsidies are 

funded with general taxes. Bosch et al. (2013) show how these com-

ponents have become more relevant and emphasise the importance 

of monitoring sustainability and providing the necessary institutional 

framework to allow these systems to perform adequately. It is also 

important to mention that though these redistributive elements exist in 

many pension systems to support the people who are most vulnerable; 

there are also subsidies in some systems that work in the opposite di-

rection (Berstein and Puentes, 2015). Thus the recent joint publication 

from the World Bank, OECD and Inter-American Development Bank, 

Pension Outlook for Latin America and the Caribbean, shows pension 

systems in the region with very low coverage and high beneÞ ts for 

those who meet the requirements for retirement with a pension. For 

this reason, since it is generally people with higher incomes who meet 

the requirements, the subsidies are received by this part of the popula-

tion and funded to a certain extent by those who paid contributions but 

do not qualify. This is true of Paraguay and Colombia, for example.

Meanwhile, there are explicit or implicit transfers in the pension sys-

tems between generations or within the same generation. In this con-

text it is important to evaluate how the inclusion of longevity insur-

ance will impact redistribution. A Þ rst element to be considered is the 

lower relative life expectancy of those with lower incomes, meaning 

that the direct effect of longevity insurance is regressive. However, if 

the alternative against which this policy is compared is an increase in 

the mandatory contribution rate for funding pensions, or the obliga-

tion to purchase a life annuity with the total accumulated balance, then 

longevity insurance is no more regressive than this, and may even be 

signiÞ cantly more progressive, depending on how it is implemented.

An important element with regard to the implementation of longevity 

insurance is the fact that it may contribute to the countries’ ability to 
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increase the beneÞ ts of their non-contributory pillars, insofar as the 

resources of the insurance are actually used to pay retirees’ pensions 

and not to pay lump sums, higher survivorship pensions or inheritanc-

es, unlike an increase in the contribution rate. In this way, increas-

ing the progressiveness of the systems is made easier. In addition, 

elements of solidarity can be included in the insurance speciÞ cally 

as minimum and maximum limits on the value of the pension. For 

example, it is possible to stipulate that with 10 years’ contributions 

(or less, depending on the amount considered as minimum and the 

actuarial value of the contributions that would fund that amount), the 

person would obtain a given pension at an advanced age, and this can 

be higher with 15 or 20 years. At the same time, the pension ceiling 

may mean that the premium exceeding the amount needed to Þ nance 

this ceiling should be paid into the FSI. Financing would be provided 

from this fund to cover the difference needed between the accumulat-

ed premium and the amount necessary to Þ nance the minimum pen-

sion amount for people at an advanced age. In the case of countries 

with FGPM, this role can be played by the existing Guarantee Fund. 

It is also possible to include a solidarity element in the contribution 

to this FSI so that contributions are paid on the total wage without 

including the taxable ceiling where this fund is concerned.

At the same time, since non-contributory pillars exist, insofar as these 

are integrated with the contributory side, the funding can converge 

to achieve better pensions at both regular retirement age and at ad-

vanced ages. In this sense, the higher potential mortality credits of 

the population covered by solidarity systems can be managed by the 

State, and this be the longevity coverage provider, as it is today in the 

non-contributory systems. However, as far as possible, the premiums 

paid for this item by the insured population should contribute towards 

funding these beneÞ ts. These resources would therefore not enter the 

pool used when bidding for deferred life annuities, or to the collective 

fund that shares longevity risk, but would go directly to the State.

One aspect to be underlined in this sense has to do with the value of the 

longevity coverage, since the literature has shown that longevity is in 

fact less in the case of people with fewer resources. However, it must 

also be borne in mind that incomes or alternative options for covering 

this risk are lower for these people, therefore the value of having this 



Solange Berstein, Marco Morales, Alejandro Puente The Role of Longevity Insurance...

163

insurance may be the same or greater for people in that situation. These 

would be arguments in favour of saying that, even if no speciÞ c soli-

darity elements are included in the insurance arrangement, it may be 

progressive in any case, depending on people’s possibilities of covering 

this risk effectively. People with low and average incomes will proba-

bly have fewer tools to deal with ageing, because they have fewer sav-

ings and assets. Added to this is the lower fertility rate and the smaller 

family size expected for the population in general in the future.

Another potential crossed subsidy element within a generation could 

be that between genders. These subsidies are present in usually in de-

Þ ned-beneÞ t systems due some times to a lower retirement age having 

been set for women, even though they live longer, and without this af-

fecting the amount of their pensions. In a deÞ ned-contribution system 

this gender subsidy is more complex, especially when the obligation 

to purchase a life annuity is not included. Because of the possibility 

of taking a programmed withdrawal option, the self-insurance format 

requires gender-based mortality tables to be used in this option and 

this in turn leads to the use of tables with these characteristics for life 

annuities too. Therefore, if the decision is taken to generate a crossed 

subsidy from men to women, the mandatory longevity insurance with 

one premium, irrespective of gender, can be set up as a mechanism to 

achieve this end.

6. FINAL THOUGHTS

Universal longevity insurance can be one alternative for increasing 

the efÞ ciency of the deÞ ned-contribution pension systems in a context 

of considerably increased longevity. In order to evaluate its costs and 

beneÞ ts, the costs of longevity insurance are analysed for the case of 

the four countries in such a way as to give different coverage levels 

as from alternative advanced ages. The higher the coverage and the 

lower the age at which it starts to operate, the higher the cost of the in-

surance. At the same time, differences can be seen between countries, 

mainly concerning the level of coverage for survivorship beneÞ ciaries 

and the contribution rate in the current pension systems. Another ele-

ment that implies differences between countries are the life-expectan-

cy tables. However, in all cases the tables of each country were used, 
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which included improvement factors based on the data from Chile, 

where there was better information for estimation purposes.

According to the design presented in this study, the longevity insur-

ance would be paid throughout the active life and would cover pen-

sions as from a certain advanced age. Under the programmed with-

drawal option, this means that the beneÞ ts are calculated by cutting 

short the mortality table at the age when the insurance comes into 

play. The person who chooses this option would have a decreasing 

payment, exactly as happens today, but with a ß oor as from the age 

when the payments from the longevity insurance begin. In the case 

of the life annuity, the person would have a Þ xed pension amount 

throughout retirement, regardless of the age of decease, but part of the 

beneÞ t would be funded by the longevity insurance, making it possi-

ble to achieve a higher beneÞ t in retirement. The cost of the insurance 

is calculated considering the purchase of deferred life annuities at the 

age of 65. This type of method has been widely studied in the litera-

ture. The payment of beneÞ ts at advanced age can be by means of a 

life annuity, provided by the State or by mutualisation in which the 

risk is shared within a generation (Milevsky, 2004, 2014 and 2015).

The results of the insurance cost as a percentage of wage, in the case 

of a coverage of 70% of the pension at regular retirement age, begin-

ning at 85 years of age, would be between 1.08% of wage in Mexico 

and 1.78% in Colombia in the case of men, basically reß ecting the 

differences in mandatory contribution rates in the two countries (7.6% 

in Mexico and 11.5% in Colombia). In general, the cost for women is 

higher than for men, because women have a longer life expectancy. 

However, in Mexico the mortality tables show that women have high-

er mortality rates at very advanced ages than men, which reduces the 

cost of the insurance for them in relative terms.

The longevity insurance under analysis, in addition to covering this 

risk for the total population that contributes to the system, allows re-

sources to be used more efÞ ciently, making room for a sustainable 

increase in non-contributory beneÞ ts. A structure of this type also ad-

mits the possibility of including explicit elements of redistribution, 

such as ß oors and ceilings to the amount of the beneÞ t.



Solange Berstein, Marco Morales, Alejandro Puente The Role of Longevity Insurance...

165

Meanwhile, pensions at regular retirement age also increase because 

the extended longevity period is funded by the insurance. This in-

crease is greater than would be allowed by raising the contribution 

rate by an amount equivalent to the cost of the insurance. The changes 

in the initial pension under programmed withdrawal and life annuity 

are shown in the following graph, where one sees changes of between 

26.95% in the case of programmed withdrawal for a woman with ben-

eÞ ciary in Chile and 13.63% in the case of a life annuity for a man 

with beneÞ ciary in Peru (the scenario assumes an insurance coverage 

of 70% of the initial pension as from age 85, equivalent to the previ-

ous graph). The increase in the Þ rst programmed withdrawal payment 

is 40% higher than would be achieved by an increased contribution 

rate, in addition to a ß oor as from age 85, unlike what happens with 

this pension option today, where the amount continues to fall, with the 

possibility of exhausting the balance altogether. The impact is greater 

in programmed withdrawal with beneÞ ciary, because on the one hand 

the mortality credits of the retirement stage are used to pay pensions 

and on the other, resources are not assigned to paying more survivor-

ship pensions but are directed towards providing a better amount of 

pensions for retirees. In the case of life annuities, the contribution of 

the longevity insurance is less, because in this option the mortality 

credits are already being used. In the case of Peru, of the 13.63% in-

crease in the life annuity for a married man, 12% of the increase can 

be attributed to the insurance. The main source allowing this greater 

increase in pension compared with an increase in contribution rate in 

this case is that the insurance premium is not dedicated to increasing 

survivorship pensions, unlike an increase in contribution.

It is important to note that longevity insurance can be an element that 

gives the population better tools to deal with a highly vulnerable stage 

of life. This means that even though there is evidence of less lon-

gevity in the lower-income segments of the population, this can be a 

progressive policy to the extent that it offers protection that will be 

more valuable for those with fewer tools for dealing with this contin-

gency. Brown (2003) argues that this insurance is not only useful for 

people with regard to the probability of a particular event, but also 

in terms of their ability to cope with the contingency against which 

they may or may not be insured. It is also possible to incorporate 

speciÞ c solidarity elements, as mentioned earlier. In this sense, it is 
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important to mention that in Latin America there are pay-as-you-go 

and deÞ ned-beneÞ t systems where the subsidies go in the opposite 

direction, handing out implicit subsidies to those who are relatively 

less vulnerable (Berstein and Puentes, 2015). Therefore, any design 

that breaks the actuarial balance must evaluate speciÞ cally the redis-

tributive impact of the measures.

Although the impact of longevity insurance may be considerable, its 

full effect occurs in the long term. The premium to Þ nance the pension 

levels mentioned above is calculated for a contribution horizon of 45 

years. So, if a policy target were set to increase pensions for people 

retiring in the next few years, it would be necessary to identify sources 

of funding to provide direct subsidies for those who did not pay contri-

butions for funding the premium completely. At the same time, the level 

of the beneÞ t to be funded could also be increased gradually. Funding 

could be tri-partite, with one part being funded with an employer con-

tribution, one by the worker him/herself with the balance saved, and a 

contribution from the State. This can be implemented through a mech-

anism in which upcoming pensioners automatically assign a percentage 

of their balance by default to funding the insurance, but can choose 

not to receive it. In the event of this choice being made, there must 

be very clear information about the beneÞ ts that will not be received. 

Conditions can also be created so that subsidies are channelled towards 

the most vulnerable members of the very elderly population, though 

this is being achieved today through the non-contributory pillars in the 

countries, so a natural way would be to broaden the scope of these same 

pillars, if the aim is to reach this population. All in all, the existence of 

longevity insurance could in any case help to complement this increase 

in coverage, and reduce the pressure in terms of funding.

As this study shows, longevity insurance can make a contribution to-

wards the adequate funding of future pensions. However, it is import-

ant to tackle the systems’ challenges as an integrated whole, because 

although insurance is a contributory element, it cannot solve all the 

problems faced by the pension systems in the country, where the main 

one is low coverage. It is therefore necessary to evaluate a series of 

additional measures to complement longevity insurance in the vari-

ous countries. Consideration might be given to the following matters, 

among others:
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• Increasing legal retirement age, especially in the case of women, 

where it is lower in some countries. This should be gradual and ac-

companied by relaxation of the requirements for early retirement for 

both men and women, in cases where it is considered necessary.

• Possibly index-linking retirement age to life expectancy, but this 

step also calls for measures to improve the inclusion of older peo-

ple in the labour market and changes in the conditions for early 

retirement.

• Evaluating the possibility of making deferred payments earlier 

than planned in cases of dependency, or a long-term care insurance 

(with a rating system similar to that of the Medical Boards).

• Reducing the replacement rate of survivorship pension beneÞ ciaries 

for a spouse, whether male or female, because in some cases these 

beneÞ ts are very generous and, given the low level of pensions, pri-

ority can be given to improving beneÞ ts for retirees.

• Issuing Longevity Bonds or other mechanisms that allow longevity 

risk to be covered more efÞ ciently, sharing this risk between beneÞ -

ciaries, the private sector and the State.

• Establishing the life annuity as default option, providing clear in-

formation as to what is involved in the event of choosing a pro-

grammed withdrawal.

Meanwhile there is a series of challenges unrelated to longevity in-

surance as such, but important for the countries for which this subject 

was analysed in the document, among them being:

• Reinforcement of incentives to boost contribution among young 

workers and independent or informal workers in general.

• Monitoring of social security contribution payments.

• A decisive drive to encourage voluntary pension saving, with col-

lective occupational plans, for example, that involve employers 

being obliged to offer the plans and workers having the option of 

withdrawing from them, with re-entry once a year.

• Review of default portfolio in cases where there are multi-funds, 

and mechanisms to direct investment towards a long-term goal.

• Encouragement of competition and efÞ ciency in the management 

of the Pension Funds.
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• A greater effort by the various actors to communicate and educate 

about social security issues, with the State, Pension Fund Admin-

istrators and employers playing an important role.

The challenges are many and it is important to tackle them soon, be-

cause the demographic transition, though well-advanced in the case of 

these four countries (in some more than others), still includes a window 

of opportunity before a situation arises in which the numbers of elderly 

people and their legitimate demands become very difÞ cult to face.
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APPENDIX A: RESULTS BY COUNTRY

A.1 Chile

Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.92 0.52 0.24

50% 1.54 0.86 0.40

70% 2.15 1.21 0.56

100% 3.07 1.72 0.80

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.28 0.17 0.08

50% 0.45 0.27 0.13

70% 0.60 0.36 0.18

100% 0.79 0.49 0.25

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 9.51 5.38 2.48

50% 15.92 8.89 4.13

70% 22.22 12.51 5.79

100% 31.73 17.78 8.27

Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.11 0.69 0.38

50% 1.85 1.16 0.63

70% 2.60 1.62 0.88

100% 3.71 2.31 1.26

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.11 0.07 0.04

50% 0.16 0.11 0.06

70% 0.22 0.15 0.09

100% 0.29 0.20 0.12

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.22 6.97 3.84

50% 18.69 11.72 6.37

70% 26.27 16.37 8.89

100% 37.49 23.34 12.73
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.92 0.52 0.24

50% 1.54 0.86 0.40

70% 2.15 1.21 0.56

100% 3.07 1.72 0.80

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 1.49 0.87 0.41

50% 2.35 1.40 0.68

70% 3.12 1.90 0.93

100% 4.14 2.59 1.31

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.82 6.12 2.82

50% 18.12 10.12 4.71

70% 25.29 14.23 6.59

100% 36.11 20.23 9.41

Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.11 0.69 0.38

50% 1.85 1.16 0.63

70% 2.60 1.62 0.88

100% 3.71 2.31 1.26

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.48 0.31 0.17

50% 0.74 0.49 0.28

70% 0.98 0.66 0.38

100% 1.29 0.89 0.53

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.63 7.23 3.98

50% 19.38 12.15 6.60

70% 27.24 16.97 9.22

100% 38.86 24.20 13.20
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Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.92 0.52 0.24

50% 1.54 0.86 0.40

70% 2.15 1.21 0.56

100% 3.07 1.72 0.80

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 9.54 7.04 4.20

50% 8.90 6.64 4.00

70% 8.33 6.25 3.80

100% 7.57 5.72 3.51

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 19.62 12.61 6.70

50% 25.67 15.81 8.16

70% 31.62 19.11 9.61

100% 40.59 23.91 11.79

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 28.39 12.52 4.97

50% 21.49 9.00 3.35

70% 15.39 5.60 1.79

100% 7.27 1.00 -0.48

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 40.20 18.37 7.49

50% 40.20 18.37 7.49

70% 40.20 18.37 7.49

100% 40.20 18.37 7.49
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Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.11 0.69 0.38

50% 1.85 1.16 0.63

70% 2.60 1.62 0.88

100% 3.71 2.31 1.26

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 7.29 6.32 4.67

50% 6.23 5.52 4.19

70% 5.28 4.80 3.73

100% 4.08 3.82 3.08

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 19.19 13.66 8.65

50% 25.88 17.76 10.75

70% 32.66 21.78 12.86

100% 42.69 27.80 16.07

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 36.16 17.55 7.97

50% 27.66 12.60 5.44

70% 20.06 8.15 3.01

100% 10.34 2.08 -0.46

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 51.27 25.66 12.08

50% 51.27 25.66 12.08

70% 51.27 25.66 12.08

100% 51.27 25.66 12.08
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.92 0.52 0.24

50% 1.54 0.86 0.40

70% 2.15 1.21 0.56

100% 3.07 1.72 0.80

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 7.73 6.57 4.64

50% 7.39 6.30 4.48

70% 7.09 6.04 4.33

100% 6.69 5.69 4.11

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 17.64 12.11 7.15

50% 23.93 15.44 8.66

70% 30.11 18.87 10.17

100% 39.45 23.87 12.44

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 30.26 14.24 6.21

50% 23.26 10.67 4.58

70% 17.07 7.21 2.99

100% 8.83 2.55 0.71

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 42.24 20.18 8.76

50% 42.24 20.18 8.76

70% 42.24 20.18 8.76

100% 42.24 20.18 8.76
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Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.11 0.69 0.38

50% 1.85 1.16 0.63

70% 2.60 1.62 0.88

100% 3.71 2.31 1.26

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 5.50 5.38 4.56

50% 4.68 4.70 4.13

70% 3.95 4.09 3.72

100% 3.01 3.26 3.13

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 17.21 12.65 8.53

50% 24.04 16.84 10.69

70% 30.97 20.95 12.85

100% 41.23 27.11 16.12

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 37.01 18.76 9.42

50% 28.46 13.76 6.85

70% 20.81 9.25 4.39

100% 11.03 3.13 0.87

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 52.22 26.95 13.58

50% 52.22 26.95 13.58

70% 52.22 26.95 13.58

100% 52.22 26.95 13.58
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A.2 Colombia

Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.08 0.62 0.31

50% 1.80 1.04 0.51

70% 2.52 1.45 0.71

100% 3.61 2.08 1.02

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.31 0.19 0.10

50% 0.49 0.30 0.15

70% 0.66 0.41 0.21

100% 0.87 0.56 0.30

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 9.73 5.59 2.79

50% 16.22 9.37 4.60

70% 22.71 13.07 6.40

100% 32.54 18.75 9.19

Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.24 0.76 0.40

50% 2.07 1.27 0.67

70% 2.90 1.78 0.94

100% 4.14 2.54 1.34

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.18 0.11 0.06

50% 0.28 0.18 0.10

70% 0.37 0.25 0.14

100% 0.49 0.33 0.19

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.98 6.73 3.54

50% 18.33 11.25 5.93

70% 25.68 15.76 8.33

100% 36.37 22.50 11.87
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.08 0.62 0.31

50% 1.80 1.04 0.51

70% 2.52 1.45 0.71

100% 3.61 2.08 1.02

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 2.14 1.27 0.65

50% 3.37 2.07 1.06

70% 4.48 2.79 1.45

100% 5.95 3.82 2.03

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.73 6.73 3.37

50% 19.55 11.30 5.54

70% 27.37 15.75 7.71

100% 39.21 22.59 11.08

Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.24 0.76 0.40

50% 2.07 1.27 0.67

70% 2.90 1.78 0.94

100% 4.14 2.54 1.34

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.91 0.58 0.31

50% 1.42 0.93 0.51

70% 1.88 1.25 0.70

100% 2.46 1.68 0.97

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.79 7.22 3.80

50% 19.68 12.07 6.37

70% 27.57 16.92 8.93

100% 39.35 24.14 12.74
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Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.08 0.62 0.31

50% 1.80 1.04 0.51

70% 2.52 1.45 0.71

100% 3.61 2.08 1.02

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 9.86 7.32 4.50

50% 9.23 6.90 4.28

70% 8.66 6.52 4.07

100% 7.90 5.97 3.75

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 20.18 13.11 7.31

50% 26.33 16.57 8.90

70% 32.47 19.95 10.49

100% 41.78 25.14 12.96

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 29.34 13.37 5.51

50% 22.34 9.57 3.75

70% 16.05 6.10 2.05

100% 7.68 1.18 -0.48

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 41.48 19.48 8.35

50% 41.48 19.48 8.35

70% 41.48 19.48 8.35

100% 41.48 19.48 8.35
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Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.24 0.76 0.40

50% 2.07 1.27 0.67

70% 2.90 1.78 0.94

100% 4.14 2. 54 1.34

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 7.35 6.21 4.46

50% 6.39 5.51 4.04

70% 5.54 4.86 3.64

100% 4.43 3.98 3.08

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 18.92 13.23 8.10

50% 25.54 17.16 10.11

70% 32.15 21.09 12.11

100% 42.03 26.94 15.09

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 35.05 16.75 7.39

50% 26.79 12.09 5.01

70% 19.48 7.78 2.73

100% 10.01 1.95 -0.47

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 49.61 24.47 11.13

50% 49.61 24.47 11.13

70% 49.61 24.47 11.13

100% 49.61 24.47 11.13
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.08 0.62 0.31

50% 1.80 1.04 0.51

70% 2.52 1.45 0.71

100% 3.61 2.08 1.02

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 7.18 6.57 4.96

50% 6.97 6.34 4.82

70% 6.79 6.13 4.68

100% 6.54 5.84 4.47

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 17.24 12.31 7.79

50% 23.71 15.96 9.47

70% 30.19 19.52 11.14

100% 39.98 24.98 13.74

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 31.70 15.31 6.61

50% 24.57 11.45 4.84

70% 18.17 7.92 3.12

100% 9.65 2.91 0.57

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 44.07 21.53 9.49

50% 44.07 21.53 9.49

70% 44.07 21.53 9.49

100% 44.07 21.53 9.49
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Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.24 0.76 0.40

50% 2.07 1.27 0.67

70% 2.90 1.78 0.94

100% 4.14 2.54 1.34

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 4.64 4.80 4.29

50% 4.05 4.28 3.95

70% 3.53 3.81 3.62

100% 2.86 3.16 3.16

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 15.92 11.73 7.92

50% 22.78 15.80 10.00

70% 29.64 19.88 12.09

100% 39.89 25.95 15.18

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 36.43 18.51 9.37

50% 28.09 13.78 6.94

70% 20.70 9.41 4.62

100% 11.13 3.49 1.36

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 51.14 26.34 13.17

50% 51.14 26.34 13.17

70% 51.14 26.34 13.17

100% 51.14 26.34 13.17
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A.3 Mexico

Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.79 0.50 0.28

50% 1.24 0.81 0.45

70% 1.65 1.09 0.62

100% 2.18 1.48 0.87

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.74 6.58 3.58

50% 17.89 11.02 5.87

70% 25.05 15.46 8.30

100% 35.79 22.04 11.88

Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.22 0.13 0.06

50% 0.35 0.21 0.10

70% 0.46 0.29 0.14

100% 0.61 0.39 0.19

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.64 6.20 2.69

50% 17.64 10.24 4.58

70% 24.78 14.28 6.47

100% 35.42 20.47 9.16
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Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.79 0.50 0.28

50% 1.24 0.81 0.45

70% 1.65 1.09 0.62

100% 2.18 1.48 0.87

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.74 6.58 3.58

50% 17.89 11.02 5.87

70% 25.05 15.46 8.30

100% 35.79 22.04 11.88

Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.22 0.13 0.06

50% 0.35 0.21 0.10

70% 0.46 0.29 0.14

100% 0.61 0.39 0.19

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.64 6.20 2.69

50% 17.64 10.24 4.58

70% 24.78 14.28 6.47

100% 35.42 20.47 9.16



Multi-pillar pension systems: investing in the future

186

Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 2.05 1.30 0.73

50% 3.22 2.10 1.17

70% 4.27 2.84 1.62

100% 5.64 3.84 2.24

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 12.12 7.43 4.04

50% 20.20 12.44 6.62

70% 28.27 17.45 9.37

100% 40.39 24.88 13.41

Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.94 0.57 0.26

50% 1.47 0.91 0.43

70% 1.95 1.22 0.59

100% 2.57 1.67 0.82

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.43 6.66 2.89

50% 18.96 11.00 4.92

70% 26.63 15.34 6.95

100% 38.06 22.00 9.84
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Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 9.29 7.13 4.79

50% 8.84 6.79 4.59

70% 8.44 6.48 4.39

100% 7.91 6.05 4.10

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 20.07 13.62 8.24

50% 26.74 17.61 10.23

70% 20.08 21.61 12.35

100% 11.17 27.54 15.47

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 34.46 16.81 7.53

50% 26.87 12.48 5.39

70% 20.08 8.47 3.20

100% 11.17 3.01 0.14

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 47.73 23.88 11.07

50% 47.73 23.88 11.07

70% 47.73 23.88 11.07

100% 47.73 23.88 11.07
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Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 5.44 4.81 3.42

50% 4.56 4.19 3.09

70% 3.76 3.61 2.77

100% 2.73 2.80 2.33

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 16.40 11.15 6.14

50% 22.58 14.61 7.70

70% 28.88 18.06 9.26

100% 38.28 23.36 11.49

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 33.54 15.04 5.72

50% 25.75 10.91 3.86

70% 18.69 7.07 2.06

100% 9.52 1.67 -0.41

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 47.42 22.00 8.50

50% 47.42 22.00 8.50

70% 47.42 22.00 8.50

100% 47.42 22.00 8.50
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.75 0.46 0.25

50% 1.25 0.77 0.41

70% 1.75 1.08 0.58

100% 2.50 1.54 0.83

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 10.46 7.85 5.18

50% 10.68 7.95 5.21

70% 10.88 8.05 5.25

100% 11.14 8.17 5.30

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 21.36 14.38 8.64

50% 28.89 18.89 10.89

70% 36.41 23.40 13.28

100% 47.70 30.09 16.80

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 34.46 16.81 7.53

50% 26.87 12.48 5.39

70% 20.08 8.47 3.20

100% 11.17 3.01 0.14

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 47.73 23.88 11.07

50% 47.73 23.88 11.07

70% 47.73 23.88 11.07

100% 47.73 23.88 11.07
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Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.79 0.46 0.20

50% 1.31 0.76 0.34

70% 1.84 1.06 0.48

100% 2.63 1.52 0.68

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 6.07 5.18 3.58

50% 5.55 4.78 3.36

70% 5.08 4.41 3.15

100% 4.46 3.89 2.85

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 17.10 11.55 6.31

50% 23.74 15.26 7.98

70% 30.51 18.97 9.66

100% 40.61 24.67 12.05

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 33.54 15.04 5.72

50% 25.75 10.91 3.86

70% 18.69 7.07 2.06

100% 9.52 1.67 -0.41

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 47.42 22.00 8.50

50% 47.42 22.00 8.50

70% 47.42 22.00 8.50

100% 47.42 22.00 8.50
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A.4 Peru

Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.91 0.51 0.24

50% 1.52 0.86 0.41

70% 2.13 1.20 0.57

100% 3.05 1.71 0.81

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.34 0.20 0.09

50% 0.53 0.32 0.16

70% 0.71 0.43 0.22

100% 0.94 0.59 0.30

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 9.47 5.31 2.50

50% 15.81 8.95 4.27

70% 22.16 12.48 5.93

100% 31.73 17.79 8.43

Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.07 0.65 0.34

50% 1.78 1.09 0.57

70% 2.49 1.52 0.80

100% 3.56 2.17 1.14

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.17 0.11 0.06

50% 0.26 0.17 0.09

70% 0.35 0.23 0.13

100% 0.46 0.31 0.18

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.89 6.61 3.46

50% 18.11 11.09 5.80

70% 25.33 15.46 8.14

100% 36.22 22.08 11.60
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.91 0.51 0.24

50% 1.52 0.86 0.41

70% 2.13 1.20 0.57

100% 3.05 1.71 0.81

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 1.13 0.66 0.32

50% 1.79 1.07 0.53

70% 2.38 1.45 0.73

100% 3.17 1.98 1.02

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 10.33 5.79 2.73

50% 17.26 9.77 4.66

70% 24.19 13.63 6.47

100% 34.63 19.42 9.20

Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.07 0.65 0.34

50% 1.78 1.09 0.57

70% 2.49 1.52 0.80

100% 3.56 2.17 1.14

% Increase in LA at age 65 with Insurance v/s Additional Contribution

30% 0.46 0.29 0.16

50% 0.72 0.47 0.26

70% 0.95 0.63 0.35

100% 1.25 0.85 0.49

% Increase in LA at age 65 with Insurance v/s Initial Pension

30% 11.21 6.81 3.56

50% 18.65 11.42 5.97

70% 26.09 15.92 8.38

100% 37.30 22.73 11.94
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Cost of Insurance for Male aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.91 0.51 0.24

50% 1.52 0.86 0.41

70% 2.13 1.20 0.57

100% 3.05 1.71 0.81

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 9.93 7.31 4.37

50% 9.34 6.92 4.17

70% 8.81 6.57 3.98

100% 8.10 6.08 3.71

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 19.93 12.78 6.87

50% 25.96 16.12 8.44

70% 31.99 19.36 9.91

100% 41.08 24.22 12.11

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 28.35 12.62 5.09

50% 21.56 8.99 3.37

70% 15.45 5.68 1.81

100% 7.31 1.08 -0.45

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 40.04 18.36 7.61

50% 40.04 18.36 7.61

70% 40.04 18.36 7.61

100% 40.04 18.36 7.61
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Cost of Insurance for Female aged 20 in 2015 without beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.07 0.65 0.34

50% 1.78 1.09 0.57

70% 2.49 1.52 0.80

100% 3.56 2.17 1.14

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 7.83 6.60 4.69

50% 6.88 5.90 4.28

70% 6.03 5.26 3.89

100% 4.93 4.39 3.34

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 19.37 13.53 8.25

50% 25.90 17.44 10.23

70% 32.44 21.26 12.20

100% 42.28 27.04 15.12

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 34.37 16.33 7.22

50% 26.27 11.71 4.88

70% 19.09 7.54 2.65

100% 9.70 1.80 -0.48

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 48.75 23.89 10.86

50% 48.75 23.89 10.86

70% 48.75 23.89 10.86

100% 48.75 23.89 10.86
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Cost of Insurance for Male aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 0.91 0.51 0.24

50% 1.52 0.86 0.41

70% 2.13 1.20 0.57

100% 3.05 1.71 0.81

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 8.73 7.04 4.73

50% 8.34 6.74 4.56

70% 7.98 6.47 4.40

100% 7.51 6.09 4.18

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 18.62 12.50 7.25

50% 24.80 15.92 8.85

70% 30.98 19.25 10.36

100% 40.40 24.23 12.62

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 29.59 13.75 5.92

50% 22.73 10.09 4.19

70% 16.56 6.75 2.62

100% 8.34 2.10 0.34

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 41.39 19.56 8.47

50% 41.39 19.56 8.47

70% 41.39 19.56 8.47

100% 41.39 19.56 8.47
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Cost of Insurance for Female aged 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR Covered by the 
Insurance compared with 

Initial Pension

Beginning of Longevity Insurance

At 80 At 85 At 90

Additional Contribution as percentage of wage during active life

30% 1.07 0.65 0.34

50% 1.78 1.09 0.57

70% 2.49 1.52 0.80

100% 3.56 2.17 1.14

% Increase in Present Value of PW at age 65 with Insurance v/s Additional 
Contribution

30% 6.61 6.03 4.74

50% 5.82 5.40 4.36

70% 5.13 4.84 3.99

100% 4.21 4.07 3.48

% Increase in Present Value of PW at age 65 with Insurance v/s Initial 
Pension

30% 18.02 12.92 8.30

50% 24.66 16.89 10.30

70% 31.30 20.78 12.31

100% 41.31 26.65 15.28

% Increase in First PW Payment at age 65 with Insurance v/s Additional 
Contribution

30% 35.10 17.32 8.39

50% 26.96 12.66 6.03

70% 19.74 8.46 3.78

100% 10.29 2.66 0.61

% Increase in First PW Payment at age 65 with Insurance v/s Initial 
Pension

30% 49.56 24.94 12.08

50% 49.56 24.94 12.08

70% 49.56 24.94 12.08

100% 49.56 24.94 12.08

APPENDIX B: SENSITIVITY ANALYSIS FOR CHILE

The sensitivity analysis includes the following:

• Insurance covers 50% of the Immediate Life Annuity for a Man 

with no BeneÞ ciary and a Woman with no BeneÞ ciary

• Insurance begins at 85 years of age

• Results are shown for Man and Woman with beneÞ ciary in the case 

of Life Annuity and Programmed Withdrawal
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In order to estimate and forecast the mortality curves and their im-

provement factors, population data for Chile between the years 1992 

and 2005 are used, taken from the Human Mortality Data (HMD) da-

tabase. Adjustments to the mortality curves and improvement factors 

are based on the Lee-Carter model (Appendix C).

For the analysis of responsiveness relative to the central scenario, a 

95% interval of conÞ dence is obtained for the improvement factors, 

based on the Monte Carlo simulation method. On the other hand, opti-

mistic and pessimistic scenarios are assumed for rates of yield, corre-

sponding to one percentage point more/less compared with the central 

scenario of interest rates.

Cost of Insurance for Man age 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR covered by 
Insurance compared 
with Initial Pension

Longevity Insurance begins at age 85

Pessimistic Scenario Central Scenario Optimistic Scenario

Additional Contribution as percentage of wage during active life

50% 1.12 0.86 0.64

% Increase in LA at age 65 with Insurance, v/s Additional 
Contribution

50% 1.79 1.41 1.11

% Increase in LA at age 65 with Insurance, v/s Initial Pension 

50% 13.19 10.14 7.58
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Cost of Insurance for Woman age 20 in 2015 with beneÞ ciary and Impact on LA at age 65

RR covered by 
Insurance compared 
with Initial Pension

Longevity Insurance begins at age 85

Pessimistic Scenario Central Scenario Optimistic Scenario

Additional Contribution as percentage of wage during active life

50% 1.45 1.16 0.89

% Increase in LA at age 65 with Insurance, v/s Additional 
Contribution

50% 0.54 0.50 0.47

% Increase in LA at age 65 with Insurance, v/s Initial Pension 

50% 15.12 12.16 9.41

Cost of Insurance for Man age 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR covered by 
Insurance compared 
with Initial Pension

Longevity Insurance begins at age 85

Pessimistic Scenario Central Scenario Optimistic Scenario

Additional Contribution as percentage of wage during active life

50% 1.12 0.86 0.64

% Increase in Present Value of PW at age 65 with Insurance, v/s 
Additional Contribution

50% 6.62 6.30 5.85

% Increase in Present Value of PW at age 65 with Insurance, v/s 
Initial Pension 

50% 18.56 15.44 12.62

% Increase in First PW Payment at age 65 with Insurance v/s 
Additional Contribution

50% 14.39 10.73 7.83

% Increase in First PW Payment at age 65 with Insurance v/s 
Initial Pension

50% 27.20 20.25 14.73
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Cost of Insurance for Woman age 20 in 2015 with beneÞ ciary and Impact on PW at age 65

RR covered by 
Insurance compared 
with Initial Pension

Longevity Insurance begins at age 85

Pessimistic Scenario Central Scenario Optimistic Scenario

Additional Contribution as percentage of wage during active life

50% 1.45 1.16 0.89

% Increase in Present Value of PW at age 65 with Insurance, v/s 
Additional Contribution

50% 4.57 4.70 4.77

% Increase in Present Value of PW at age 65 with Insurance, v/s 
Initial Pension 

50% 19.73 16.84 14.10

% Increase in First PW Payment at age 65 with Insurance v/s 
Additional Contribution

50% 18.48 13.74 10.23

% Increase in First PW Payment at age 65 with Insurance v/s 
Initial Pension

50% 35.66 26.93 20.04

APPENDIX C: LEE-CARTER MODEL

The Lee-Carter model seeks to predict mortality rates on the basis of 

a stochastic function that extrapolates the temporary mortality trend 

as well as its behaviour for each age group.

The age-group adjustment factor is important given that improve-

ments in mortality, as also extreme events (whether positive or neg-

ative) such as epidemics or speciÞ c diseases (eg: HIV), may affect 

some age-groups more strongly than others.

Despite this last comment, like any method based on historic infor-

mation, the model does not include explicitly the latest advances in 

medicine, new diseases or changes in the population’s life-styles.

The Lee-Carter model breaks down the natural logarithm of the mor-

tality rate for each age group at any moment in time (mxt), between 

speciÞ c parameters for each age group (ax, x) and a temporal compo-

nent or trend in mortality that is common for all ages (kt).
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The coefÞ cient ax represents the effect of autonomous change per age 

group, whereas x corresponds to the responsiveness of the mortality 

rate at each age with regard to the trend component.

Given that the components on the right-hand side of the above equa-

tions are not observable, it is necessary to impose the following re-

strictions in order to implement the estimation of the model.

Thus we have a situation in which ax y kt can be estimated as:

Then we can estimate x, regressing –without a constant– separately 

for each group (ln mxt - ax) over kt.

Given that the estimation of kt in the previous stage was possible un-

der the restriction that the sum of the x
 should be equal to 1, equation 

(4) is not exact, because the error for each age group ( xt) generally 

does not add up to zero.

For this reason, an iterative re-estimation is made of kt conditional 

on the values of ax and x, seeking the value that meets the following 

equality:

where Dt  is the observed sum of the deaths in the period t and Pxt  is 

the population in age- group x in period t.

Once the model for the mortality rate has been estimated, we need a 

model that will allow us to predict the value of kt into the future.
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The time series models commonly used to forecast kt belong to the 

family of ARIMA models (p,d,q). The model most used for this fore-

cast is an ARIMA (0,1,0).

So, with the estimated Þ xed values for coefÞ cients ax and x, plus the 

forecast for kt, we shall be in a position to forecast the mortality rate 

for each age group in the future.

In order to obtain the improvement factors for each age, the mortality 

curves are forecast for 20 years into the future and then the average 

annual rate is calculated at which mortality will fall in each speciÞ c 

age.

Subsequently the average improvement factors for 5-year blocks is 

calculated (e.g. 20-24, 25-29,…) in order to remain consistent with 

the way in which those factors are reported by the regulatory author-

ities.

Finally, as from age 85 the blocks of improvement factors are reduced 

linearly until they reach 110 years with an improvement factor equal 

to zero.


