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Longevity risk and the design of the Polish pension 
system1

Marek Szczepański2

Abstract : The aim of this article is an analysis of the design of the Polish pension system 
in its benefits phase (decumulation of the collected pension capital) in the context of 
longevity risk management. The object of the research involves both the public pension 
system (including the latest legal amendments related to the collection and payment of 
pension capital from pension funds) and supplementary pension schemes: occupational 
pension schemes, individual retirement accounts and individual accounts for retire-
ment security. The main question which the author addresses is whether the current 
Polish pension system is more resistant to the risk of longevity in its present legal and 
institutional design than the previous Polish public pension scheme, based on PAYG 
financing method and a defined benefit formula for the calculation of pension benefits.

Keywords : the risk of a longer than expected life expectancy (longevity risk), average 
life expectancy, pension systems.

JEL codes : J11, J14.

Introduction

Over the last decades of the XXth and the first decade of the XXI century 
there have been unprecedented, and to some extent unexpected, increases in 
life expectancy [Cocco and Gomes 2001: 2]. The length of time people are ex-
pected to live in most OECD countries has increased by 25 to 30 years during 
the XXth century. This increase in life expectancy is the result of the progress 
of civilisation, improved working conditions, better medical care and lifestyle 
changes. But “improvements in mortality and life expectancy are uncertain. In 
this regard, longevity risk is associated with the risk that future mortality and 
life expectancy outcomes turn out differently from those expected” [Anatolin 

 1 Article received 22 October 2014, accepted 3 August 2015.
Article prepared within the statutory research at the Faculty of Management Engineering of 
Poznań University of Technology.

 2 Poznań Univeristy of Technology, Faculty of Engineering Management, Strzelecka 11, 
60-965 Poznań, Poland, marek.szczepanski@put.poznan.pl.



M. Szczepański, Longevity risk and the design of the Polish pension system 79

2007: 3]. Managing longevity risk became a global issue, approaches used in 
the EU countries and the USA are confronted with new, sometimes innovative 
ideas, implemented also in Asian countries [Roy 2012]. Scientists conducting 
research in the field of pension economics but also public institutions and pro-
viders of private financial service (banks, insurance companies, occupational 
pension schemes, asset management companies) are interested in institutional 
solutions (pension scheme design) as well as financial instruments which could 
help to manage the longevity risk, such as annuities, longevity-linked instru-
ments, risk-sharing in Defined Contribution pension schemes, de-risking in 
Defined Benefit Schemes, etc. This article focuses on the issues of managing 
longevity risk in the reformed pension system in Poland and in particular 
– the construction of public and supplementary pension systems and their 
ability to adapt to the challenges associated with longevity risk.

The basis for further consideration is the proper definition of longevity 
risk, which is not the same as the demographic risk related to the ageing of 
the population.

What is this longevity risk, also defined as the risk of age length, Hull [2011: 
82–88], and what is its essence? Longevity risk can be defined at both individ-
ual and aggregate levels.

Individual longevity risk (sometimes referred to as specific longevity risk) 
is based on the fact that a person lives longer than expected. Such a risk may 
be associated with the premature exhaustion of savings or improper distribu-
tion of investments in time [Stallard 2006; Pitacco et al. 2009]. Individual lon-
gevity risk, the presence of which can carry severe negative consequences for 
individuals, does not present any danger to the financial stability of pension 
systems. There is also an aggregate longevity risk, sometimes called the risk 
of trend, that affects the entire population. It consists of the fact that in a given 
population, the average life expectancy will be longer than expected. In oth-
er words it is the risk of incorrect estimates of future trends in mortality rate. 
Together both specific and aggregate longevity risks form total longevity risk 
[Blake Burrows 2001].

For pension systems the aggregate longevity risk is particularly important. 
The risk of longevity, which refers to the phase of paying out pension benefits 
(pension capital decumulation) affects both public pension systems as well as 
the supplementary pension schemes (occupational or individual) that provide 
benefits for life (annuities). The degree of vulnerability of pension systems to 
longevity risk depends on their structure, and especially the methods of financ-
ing and the pension formula utilised (method of calculating benefits).

Today in economically developed countries demography risk is associated 
with the process of demographic aging (population growth of old people in 
relation to the working generation and is associated inter alia with decreasing 
average fertility rates and increases in life expectancy). The demographic risk 
in the pension systems results from the need to finance current benefits paid 
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by the current income. Demographic risk particularly affects those pension 
systems which are wholly or predominantly based on generational contract 
(PAYG), or the financing of current pension benefits from current contribu-
tions or taxes obtained from the working generation. But also funded pension 
schemes are not completely immune to demographic risk.

Generally it can been stated that demographic risk arises from the fact that 
successive generations are living longer. Longevity risk relates to those indi-
viduals or demographic groups, which live longer than expected.

Without going into further details regarding the issues of the financing of 
pension systems, which already C do not provide self-financing and require 
subsidies from the state budget in most economically developed countries, it 
is worth drawing attention to the fact that social security systems in relation to 
the increased demographic risk have and will continue to have serious prob-
lems in meeting their obligations to people who will continue to live longer 
on average, but who will not exceed the average life expectancy for a given 
age group in demographic forecasts. Meanwhile, in each demographic group 
a proportion of people live unusually long. This group is mostly affected by 
the risk of longevity.

1. Longevity risk in pension systems – a model approach

In an attempt to answer the question whether the structure of the pension sys-
tem in Poland – with regard to recent statutory changes3 – provides adequate 
and sufficient protection against longevity risk, it is worth recalling the defini-
tion of social risk.

The risk of old age, like some other types of social risks (e.g. linked to child-
birth) can be recognized not only as a threat, but also as an opportunity. The 
very fact of living up to the statutory retirement age and a long lifetime after 
passing that milestone is of course a good thing, like the birth of a child in 
a family. The risk of old age can be considered as a personal risk in addition to 
other types of social risks – such as the death of a breadwinner, an illness, dis-
ability, unemployment, maternity (and more precisely – its financial implica-
tions), accidents at work and occupational diseases [Mierzejewska 2005: 210].

Social risk associated with old age refers to the possibility of a decreasing 
household income after the contractual threshold of old age, which is determined 
by the statutory age of retirement. In English literature the risk of old age is de-

 3 An Act of 6 December 2013 amending certain acts in relation to the definition of prin-
ciples for the payment of pensions from funds collected in open pension funds, Journal of Laws 
2013, pos. 1717 introduced far-reaching changes in the structure of the public (base) pension 
system in Poland and drastically limited the participation of the second pillar (private pension 
funds) in total pension security in old age.
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fined as “the risk of insufficient income during retirement” [Rejda 2001: 8] or 
“the risk of financial dependency in old age” [Vaughan and Vaughan 2001: 10].

In Poland, as in most European countries, the pension system involves the 
use of the insurance risk management method. The payment of benefits de-
pends on pension contributions made equally by employees and employers 
during their working lives. This applies to the occupational (public) pension 
system. In separate pension systems for the armed forces, judges and prosecu-
tors, pensions are financed by a supply method from general taxes.

For the management of longevity risk it is particularly important to prop-
erly define the risks of old age covered by pension security. In Polish literature 
this is aptly illustrated by a model of Tadeusz Szumlicz (see Figure).

Using a model approach to the risk of old age, the longevity risk can be 
placed in an individual’s third cycle of life. Considering unitary and individ-
ual terms (microeconomic level), the risk of old age in the first phase (accu-
mulation) lies in the fact that a person does not gather sufficient retirement 
savings, and in the second phase (from the age of retirement until the end of 
the average life expectancy) that the accumulated savings provide too little in-
come. In the third phase, for people living longer than expected, in addition 
to the risk of low income (e.g. low level of pension benefits offered by the pub-
lic pension system) there still exists the risk of the partial or total exhaustion 
of any additional accumulated resources (e.g. in an individual or occupational 
pension plan, in other forms of savings, etc.), namely the implementation of 
individual longevity risk.

Individual longevity risk does not occur in pension systems providing ben-
efits in the form of an annuity. In the case of life annuity, the funds in a par-
ticipant’s account are converted to a series of lifetime benefits. If a participant 
dies, there is no inheritance, because at the moment of retiring the individual 
account is liquidated and the individual equity feeds the insurance fund [Otto 

Old age risk characteristics
Source: Based on: [Szumlicz 2005: 242]

SAVINGS O = PR + C + W                                                  INSURANCE

Longevity
A                                                                                                    risk

retirement age average further
life expectancy   

A – adoption of occupational activity
O – total retirement savings
PR + C + W – the possible forms of retirement savings
(pension rights + pension capital + wealth)
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and Wiśniewski 2013: 23]. In contrast, the aggregate longevity risk (the risk of 
trend) begins to affect institutions paying out benefits for life and which also 
ensure the indexation of benefits.

If a public pension system, in addition to providing pensions in the form of 
an annuity made available another retirement product: guaranteed payment 
of benefits after retirement – decapitalizing an individual retirement account 
within a specified period such as 15 years (with the possibility of inheritance 
when a given person dies earlier), also the public system would cover the risk 
of the exhaustion of accumulated pension capital for people living longer than 
expected. Thus it would be possible to realize the individual longevity risk.

As a matter of fact the implementation of social risks is easier to cope with 
for wealthy and very wealthy individuals rather than people with lower incomes. 
Others, however, cannot be left alone with this type of threat posed to the re-
sources of their households. This applies particularly to the elderly. Therefore 
most countries of the world have utilized ( for more than a hundred years) social 
security systems which include pensions. The problem is that these can oper-
ate more or less effectively, provide full or only partial and insufficient protec-
tion against social risk and in this case – the risk against longevity associated 
with the risk of old age. This depends largely on the structure (legal and insti-
tutional solutions and methods of funding) of public supplementary pension 
systems as well as methods of forecasting further life expectancy, which form 
the basis for the calculation of the amount of pension benefit.

2. Longevity risk in the Polish pension system

The year 1999 marked the introduction of a comprehensive, systemic pen-
sion reform, one of its main objectives being the division of risk between the 
financial and the labour markets by introducing a three-pillar structure, and 
in particular, a second capital funded pillar and private pension funds (called 
“OFE”) operating within it. A mixed PAYG-funded scheme was created. In 
this scheme, the first pillar (administered by the Social Insurance Institution) 
is financed by current pension contributions of the working generation (the 
so-called generational contract) and the second pillar is composed of the 
pension savings of the working generations invested in the financial mar-
ket. Contributions for a pension in Poland are relatively high and amount to 
19.52% of gross income, of which the employer pays 9.76% and the remain-
ing 9.76% by the employee.

In the accumulation phase of pension capital the accumulated capital is re-
corded in the form of pension benefits (the first individual retirement account 
in the Social Insurance Institution confirming the state’s commitment to pay 
future benefits, which will be financed by successive generations of workers) 
and financial capital (assets accumulated in pension funds, recorded in the 



M. Szczepański, Longevity risk and the design of the Polish pension system 83

second individual account, with coverage in financial instruments of a speci-
fied market value purchased with part of the contributions transferred to the 
second pillar). Diversifying sources of future pension funding was supposed 
(according to the reform’s creators) to reduce the risk to the long-term stabil-
ity of the pension system.

Whilst the first pillar (PAYG) is more sensitive to the risk of demographics 
which increases with the ageing of the population (an increase in the number of 
people receiving pension benefits at retirement age in relation to the contribu-
tors of working age) the financed pillar is subject to different (demographically 
non-correlated) kinds of risk (including investment risk). Both the PAYG and 
the funded pillar are not immune to aggregate longevity risk.

A more comprehensive summary of the different types of risk in PAYG and 
fully funded pension schemes are presented in Table.

Comparison of the pay-as-you-go model and the fully funded one in terms of 
common types of risk

Threats  – demographic risk
 – low level of occupational activity and high un-
employment
 – moral risk manifesting itself in a tendency of 
a premature occupational deactivation in order 
to gain benefits
 – political risks associated with the unjustified 
redistribution of resources in order to gain po-
litical support of advantaged groups
 – longevity risk

 – demographic risk
 – (less than that for PAYG)
 – capital market crisis
 – inadequate investment 
policy
 – high inflation
 – longevity risk

Source: Based on: [Jurek 2011: 7].

The second significant change was the replacement of the formula for cal-
culating benefits – a transition from a defined benefit (DB) to a defined contri-
bution system (DC), leading to the individualization of benefits (equivalence 
of benefits in relation to the contributions, a departure from the redistribution 
of income in a given generation of retirees).

Diversification, however, was not only to apply to the phase of capital ac-
cumulation, but also the phase of its consumption (decumulation), which 
carries the risk of longevity. According to the initial assumptions of the pen-
sion reform of 1999 the payment of benefits from capital accumulated in the 
second pillar of the pension system was to be dealt with by pension institutes 
(created especially for this purpose), which would not only pay benefits under 
the second pillar but also multiply the accumulated capital and invest it in the 
low risk financial instruments. However such pension institutions never came 
to existence. For 15 years the pension reform has not been completed because 
there was no legislation regarding the payment of pensions from the second 
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pillar. Only recently has enacted legislation been enacted (Act of 26 December 
2013) to finally regulated this important issue. The payment of the total pen-
sion funds accumulated in the first and second pillar will lie in the hands of 
the Social Insurance Institution. A lifetime pension (annuity) will remain the 
only available product. What is more the funds accumulated in the second 
pillar in the phase of capital accumulation will be gradually transferred to the 
Social Insurance Institution 10 years before a person retires (these funds will 
cover the current payment of benefits for the previous generation of retirees) 
in exchange for pension rights recorded in a participant’s account on a spe-
cial sub-account valorized according to different regulations than the rights 
recorded in the first pillar.

Without going into any detailed evaluation of the new solution for the 
gradual transfer of pension capital from private pensions funds to the Social 
Insurance Institution (the so-called safety slide), which has been subjected to 
critical analysis in a separate study Szczepański [2013, p.168–170], it is worth 
formulating a few questions regarding the management of longevity risk:

 – What are the advantages and disadvantages of entrusting all pension pay-
ments to one state institution (the Social Insurance Institution) from the 
point of view of managing longevity risk? Will it increase or rather decrease 
the safety of payments? Will an alternative solution – to create a competi-
tive solution on the market of pension payments – be more risky and more 
expensive for retirees?

 – Is the selected retirement product – a lifetime pension correct from the point 
of view of managing longevity risk?

 – Is the use of tables later of life expectancy common to both men and women 
(so called unisex tables) for the calculation of pension benefits in the new, 
reformed pension system the right solution?

 – What were the alternative solutions?
Entrusting all pension payments from the first and the second pillar to 

a state institution (the Social Insurance Institution) means the elimination of 
the competition mechanism, which could occur in the phase of benefit pay-
ments if the benefits of the second pillar were to be paid out by specialized in-
stitutions (pension institutes) or non-specialized financial institutions, which 
would deal with this in addition to other tasks (private pension funds, life in-
surance companies, investment funds and other entities). However is compe-
tition necessary in the phase of payments? Would the maintenance of the pro-
cess of benefit payments from the second pillar by competing private finan-
cial institutions result in an excessive cost of such maintenance? Undoubtedly 
the advantage of ceding all payments to one institution (in this case the Social 
Insurance Institution having years of experience and an appropriate basis for 
the payment of pension benefits) makes it possible to link payments from the 
first and the second pillar and utilize the economies of scale to reduce the unit 
cost of pension payments. Finally, it is the state that remains responsible for 
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the security and continuity of pension benefits, so using a specialized state in-
stitution for this purpose seems to be the right solution.

Government experts, in order to justify the recent changes in the public 
pension system, explicitly state that only the state is able to take on the demo-
graphic risk, including – longevity risk: “as the only entity able to deal with the 
demographic risk is the state. Thus, the issue of payment of benefits accumu-
lated in private pension funds should also be linked to the interests of public 
finances” [MPiPS 2013: 5]. However the examples of insurance companies that 
pay annuities and have already developed a method of spreading risk within 
the insurance community risk, demonstrates that the state monopoly regard-
ing the payment of pensions, although still present in most countries, does not 
have to be the only acceptable solution.

Merging pension payments from the first and the second pillar into one state 
institution does not increase the aggregate longevity risk, as the risk is spread 
over a much larger number of participants in the pension system than would 
be in the case of entrusting payments to multiple operators serving smaller 
groups of retirees. To a large extent longevity risk affecting the people of a giv-
en year of beneficiaries (the demographic cohort) reduces the risk of a shorter 
than expected life span of other retirees receiving pensions. It is known that in 
every age group there are people living less than the average life expectancy, 
as well as people living longer than expected. It is difficult to assume that these 
two groups will always balance one another. The risk of longevity cannot be 
completely eliminated and the state (directly or indirectly) must take respon-
sibility for the elderly for whom the benefits of the public pension system are 
often the main or sole source of income.

An alternative solution worth considering would be to create a  separate 
state pension institution, which would take over the assets of pension funds 
and invest them in the financial market and pay out benefits from the second 
pillar. According to the author it would be a better solution and it would retain 
the diversification of risk and comply with the key idea of the pension reform 
of 1999 – “security through diversity”. The original concept of the payments 
from the second pillar was proposed by W. Otto and M. Wiśniewski who be-
lieve that this task should be delegated to common pension associations (pri-
vate financial institutions managing private pension funds) that would cre-
ate two sub-funds: of Lifetime Capital Pensions and of Guaranteed Lifetime 
Capital Pensions. The retirees would have the choice of a PTE – General Pension 
Society and one of the two pension products: pension annuity or pension an-
nuity with a guaranteed payment period (for example, until they reach the age 
of 77 years). This second pension would be lower, but it would be possible to 
inherit it, if the retiree’s death occurred within the warranty period [Otto and 
Wiśniewski 2013: 24–25].

As for the additional voluntary pension systems functioning under the third 
pillar, neither in the system of group savings for additional pension in the work-
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place (occupational pension systems – PPE, available since 1999), nor in in-
dividual systems (individual retirement accounts – IKE, operating since 2004, 
or individual accounts of retirement security – IKZE, since 2011 onwards) is 
there any product offered in the form of a retirement annuity. Legal regulations 
for occupational pension plans (Law of 20 April 2004, Art. 42), IKE and IKZE 
(The Act of 20 April 2004, Art. 34) provide that the payment of money may 
take place at once or in instalments after a retiree reaches the age of 60 years 
(occupational pension plans or individual retirement accounts) or 65 years (in 
individual accounts of retirement security). Any payment of instalments will 
last until the depletion of savings accumulated in occupational pension plans, 
IRA or in individual accounts of retirement security and not in the form of 
benefits payable for life. There is quite a realistic scenario according to which 
a person saving for retirement will receive an additional one-time payment at 
the age of 60 or 65 years of age and by living unusually long this person will 
deplete this additional fund and in the last phase of life his or her standard of 
living (based solely on funding from the public pension system) will be signifi-
cantly lower. Such a structure of payments from the third pillar of the pension 
system in Poland does not protect against longevity risk.

During the presidential campaign, and after the presidential election in 
Poland (May 2015), there are projects of far-reaching changes in the public 
pension system in Poland, for example – to allow retirement after 40 years of 
payment of pension contributions for men and 35 years for women as well as 
changes in the formula for calculating pensions from the defined benefit for-
mula (defined contribution, DC) to the formula with a defined benefit (defined 
benefit, DB). Such solutions can significantly increase the aggregate longevity 
risk in the public pension system. For example a large group could retire at the 
age of 58 (workers who began their professional career at the age of 18) and 
then receive pension benefits over 25 years or longer. Ensuring continuity of 
payments without increasing pension contributions would mean a significant 
reduction in pensions. Taking into account the low level of participation in ad-
ditional pension schemes Poland (only approximately 2.2% of employees are 
covered by occupational pension schemes, only 5.2% of people of working age 
saves on the IKE and 3.2% saves for IKZE – at the end of 2014 r., according to 
Komisja Nadzoru Finansowego [Polish Financial Supervision Authority]). This 
could lead to poverty in the last decades of their lives because of an expected 
decrease of pension benefits paid out from public pension system.

Conclusions and recommendations

Both solutions with multiple entities or with one entity paying out pension 
benefits from the public pension system in Poland have their advantages and 
disadvantages. The author agrees that “there is no simple answer to the ques-
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tion whether the payment of benefits should be addressed by one centralized 
institution or by many competing entities. Both solutions have their pros and 
cons”[KNUiFE 2004: 8].

Also the fact that the latest statutory amendments have selected only one 
pension product: a lifetime annuity benefit in the Polish public pension scheme 
seems satisfactory.

In contrast the obvious drawback of previously introduced changes to the 
public pension system in Poland is the occurrence of actuarial risk which may 
directly cause an increase in longevity risk.

Public pensions schemes with a defined benefit formula are more sensitive 
to longevity risk. Reverting to the pension system prior to 1999, based almost 
exclusively on the PAYG financing method and the DB formula would mean 
a significant increase in longevity risk and increase risks of damage to long-term 
sustainability of the pension system. This would mean an increase in systemic 
risk of the whole pension system in Poland – in both the short and long term.

The purpose of the payment of benefits should be to ensure an optimal level 
of life for beneficiaries continued throughout the duration of life. The right so-
lution to this problem requires the development of an algorithm and param-
eters to determine the optimal value of benefits. Actuarial risk is associated 
with the adoption of poorly estimated parameters (e.g. the longer life expec-
tancy in terms of months for a given demographic age group as the basis for 
the calculation of benefits in the new pension scheme). When pension pay-
ments are made directly from the accumulated capital the pensioner begins to 
bear a risk. Above the minimum guaranteed by the state the level of benefits is 
determined by the amount of capital held and by a legally defined algorithm to 
determine the scope of the provision. The adoption of the algorithm, which in 
the sphere of assumptions departs from reality, can cause two kinds of results.

A too slow decumulation of capital in the population reduces the benefi-
ciaries’ level of consumption and causes the transfer of non-consumed pen-
sion capital to the next generation. On the other hand, a too high payout level 
may end up with prematurely depleted capital and result in the realization of 
longevity risk. The problem then is a decline in living standards of pensioners 
and a burden for the state because of payments of minimal guaranteed pen-
sions [KNUiFE 2004: 78].

Therefore the necessary missing link in the pension scheme is to create an 
institution of national actuary which will be properly able to accurately forecast 
demographic trends and an to make an appropriate calculation of base pension 
benefits on the basis of further life expectancy. This will enable a more effec-
tive management of both demographic and longevity risks.

Additional pension systems (occupational pension systems, individual re-
tirement accounts, individual accounts of retirement security) do not protect 
the savers against longevity risk as they do not offer annuities. In many coun-
tries a widely used solution is to buy an annuity at the commencement of the 
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withdrawal of accumulated additional pension capital. However in Poland 
a life insurance with perpetuity payments is very poorly developed and their 
availability is limited.

Nevertheless accumulating additional pension capital may be useful for 
those people who live longer than expected – at least some of them will be able 
to take advantage of this capital during old age if the size of the additional sav-
ings is significant enough and does not get consumed before. As there are no 
additional systems in Poland with defined benefits such as the occupational 
pension schemes in Western Europe or the U.S., aggregate longevity risk does 
not affect those employers who offer pension schemes.
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