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Abstract: The structure of the Polish pension insurance system, despite many reforms carried out in
recent years, is still mainly based on the pay-as-you-go (repartition) pillar. To make it work properly,
a constant inflow of participants who will pay contributions, thanks to which it will be possible to
pay benefits to current beneficiaries, is necessary. At the same time, a negative demographic trend is
observed, which can be a signal that more and more people are going to be paid from the system,
while fewer people are going to provide money to it. Therefore, the question arises: How much time
is there left for repartition-based pension insurance system to last? Is this system really a vehicle of
economic and social development or retrograde rather? This article is an attempt to answer such
question using the example of the Polish pension insurance system (PIS). To answer this question,
linear trend models were used in the analysis. The adjustment of these models to reality was high,
and on their basis, the forecasts for the following years were estimated. The variables used in the
analysis are time, number of people, and the value of contributions and withdrawals. According to
the research, it can be concluded that Polish pension insurance system has about 60 years to last in
such form. Demographic changes are definitely unfavorable, and the age gap is getting bigger and
bigger. This means that fewer people are going to provide money for those who are inactive.

Keywords: pension insurance system; demography; repartition (pay-as-you-go) system

JEL Classification: ]26; J11; H55

1. Introduction

The pension system in Poland is subject to constant changes aimed at improving its
functioning (Binczycka-Majewska 2014). Anticipating demographic trends and noticing
the shortcomings of the existing solutions, a comprehensive reform of the pay-as-you-go
system was introduced in 1999. It consisted mainly of limiting the pay-as-you-go element,
individualizing the accumulated pension capital (by creating a separate account in the Social
Insurance Institution for each participant), and introducing a voluntary savings component.

Today, the Polish pension system consists of three pillars (Szpor and LexisNexis 2013):

pillar I—an account in the Social Insurance Institution (SII),
pillar II—sub-account at the SII or sub-account at the SII and Open Pension Fund
(OPF) account,

e  pillar [I—Individual Pension Account, Individual Pension Assurance Account, Em-
ployee Pension Scheme, Employee Capital Scheme—voluntary saving accounts.

The first and second pillar of the pension system are compulsory and financed from the
pension contributions of employed people (calculated and collected on remuneration). In
the mandatory part of the pension system, a pension contribution of 19.52% of the so-called
basis of calculation, i.e., gross salary, is transferred. Part of this contribution, 12.22%, goes
to the first pillar to the participant’s individual account at the Social Insurance Institution.
The funds accumulated in the SII are allocated to the current payment of pensions (pay-as-
you-go system). The remaining 7.3% of the premium goes to the 2nd pillar—either entirely
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to the participant’s sub-account at the SII, or 4.38% to the sub-account at the SII, and 2.92%
to the account in the Open Pension Fund (Jaworska 2016). The funds accumulated in the SII
sub-account in the 2nd pillar are subject to valorization as in the 1st pillar, while the funds
accumulated in the OPF are adjusted by the rate of return on investment on the capital
market (capital system). Last reforms have not improved the situation of the system at all
because the element of the capital system introduced in 1998 was severely limited as part
of the reform in 2015.

The third pillar of the pension system is voluntary. The purpose of this part is to collect
additional and private savings for the period of professional inactivity. The third pillar of
the pension system in Poland includes (Kostrzewa 2019):

e  Employee Pension Schemes, which are a voluntary form of group saving for retirement,
organized by the employer with the participation of employees.

e Individual Pension Accounts maintained on the basis of an agreement concluded by
the saver with an investment fund, brokerage entity, insurance company, bank, or
voluntary pension fund.

e Individual Pension Assurance Accounts, similarly to IPA, are maintained on the basis
of an agreement concluded by the saver with an investment fund, an entity conducting
brokerage activities, an insurance company, a bank, or a voluntary pension fund. The
main difference between IPA and IPAA concerns the possibility of using a tax relief
while collecting sources.

e Employee Capital Schemes are the newest form of saving of the pension system,
financed from three sources: Contributions from participants, contributions from
employing entities, and state subsidies.

Another reform of the pension system is planned in the near future, consisting in the
complete liquidation of open pension funds. As a result of this reform, the holders of funds
in OPF will be forced to decide on the further fate of this capital. There will probably be
two options to choose from:

e Basic and automatic—staying in OPF, which will be transformed into a special IPA or
e  Variant requiring a written declaration—transferring funds to an account at SII.

This reform has been announced for a year, and the next date of its introduction is
January 2022, which seems to be very unlikely. It is currently expected to be introduced in
mid to late 2022 (Liczne zmiany do ustawy o systemie ubezpieczeri spotecznych).

The structure of the Polish pension insurance system, despite many reforms carried
out in recent years, is still mainly based on the pay-as-you-go pillar. In this part, the
constant inflow of participants who pay contributions, thanks to which it is possible to
pay benefits to current beneficiaries, i.e., pensioners, plays a crucial role in the functioning
of the system. At the same time, a negative demographic trend is observed, which—in
the context of the pension system—poses a threat that there are going to be more and
more pensioners and fewer contributors in the system. Therefore, the question arises: How
much time is there left for repartition-based pension insurance system to last? What is
the main threat to its existence? This article is an attempt to answer such questions using
the example of the Polish pension insurance system (PIS). To answer such questions and
verify hypotheses, linear trend models were used in the analysis. The adjustment of these
models to reality was high, and on their basis, the forecasts for the following years were
estimated. The variables adopted for the analysis are time, number of people, and the value
of contributions and withdrawals.

The Polish pension system has been transformed a few times since 1989, but still, the
most important part of it is the repartition one (pay-as-you-go). This means that the money
for current pensions is delivered by people who are active in the labor market and pay
insurance contributions. As a result, funds for pensions are collected as long as people
want and are able to pay these contributions (Kapoor et al. 2007, p. 586).
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2. Materials and Methods
The hypotheses stated at the beginning of this article are:

Hypothesis 1 (H1): The Polish pension insurance system has about 50 years to last according to
the current conditions.

Hypothesis 2 (H2): Reforms of the Polish pension insurance system are necessary to improve
its efficiency.

Analyses were based on statistical data published by the Central Statistical Office of
Poland and the Social Insurance Institution. Linear and nonlinear trend models were used
in the analysis because the adjustment of these models to reality was high, and on their
basis, the forecasts for the following years were estimated. The variables adopted for the
analysis are time, number of people, and the value of contributions or withdrawals.

The linear trend model formula is:

y=b+axt,

(yi —¥)(xi —X)
a= 2

(x; —x)

s

Tt

where: )
b=y —at
Forecasts based on linear trend were calculated on the basis of the formula:
yr=b+axT
The nonlinear trend model formula is:
y=ap+ay Xt+ayXx £

where:
0= (XTX)%XTY

Forecasts based on nonlinear trend were calculated on the basis of the formula:
yr=ag+a; x T+ayxT?

The coefficient of determination formula is:

n
G2 E (]? _y)z
R?=_2 ="1 :
2 n _
vOEW- y)’

Linear trend models are useful for such economic considerations because the trend
analysis can be modeled for any data and can be updated or validated whenever required.
Unfortunately, they also have some disadvantages as historical data may not provide the
true scenario, and new variables can appear in time, which can even increase the probability
of error in the predicted pattern for the previous data (Nau 2020). In fact, there are no
methods that provide predictions with 100% certainty as the reality is dynamic, and the
future can bring phenomena that were never described before.



J. Risk Financial Manag. 2022, 15, 106

40f11

3. Results

Analyzing the number of people paying contributions and beneficiaries of the system,
it is seen that although the number of contributors and beneficiaries increases, the number
of beneficiaries increases faster than contributors. Thus, the relation between the number of
people providing funds and people who receive them is getting unfavorable (see Table 1).

Table 1. The number of contributors and beneficiaries of the Polish pension insurance system
(2006-2020).

Number of People Insured

Average Monthly at Social Security Office
Year Number of Retirees under the Retirement and 3 30
(in thsd) Disability Insurance at 31.12
Beneficiaries (in thsd)
Contributors
1 2 3 4 5

2006 4390.30 13,354.10 3.04 8963.80
2007 4558.60 14,074.50 3.09 9515.90
2008 4765.30 14,512.70 3.05 9747.40
2009 4980.80 14,535.00 292 9554.20
2010 4996.20 14,656.50 293 9660.30
2011 4973.00 14,666.10 2.95 9693.10
2012 4959.70 14,603.90 2.94 9644.20
2013 4963.90 14,519.80 293 9555.90
2014 4952.70 14,525.00 2.93 9572.30
2015 5026.40 14,821.50 2.95 9795.10
2016 5119.00 15,109.60 2.95 9990.60
2017 5231.00 15,543.80 297 10,312.80
2018 5624.00 15,847.60 2.82 10,223.60
2019 5798.00 16,111.48 2.78 10,313.48
2020 5995.00 15,781.30 2.63 9786.30

Source: Own calculations based on Statistical Yearbook of Social Insurance.

This negative relation is well visible in column 5 of Table 1. It shows that nowadays,
less than three people are working for one beneficiary, while 15 years ago this was more
than three. People who are working have to work more and provide more money to the
system to sustain the increasing number of pensioners. This relation is getting even worse
while estimated for next years (see Figures 1 and 2).

Respectively, this negative relation corresponds with the balance of payments of the
Pension Fund, which is a part of the Social Insurance Fund' (see Table 2). Incoming
payments are smaller than withdrawals. This negative balance must be compensated with
money from the state budget. This money is collected mainly from taxes, which means that
people pay twice for pensions: First, via insurance contributions, and second, via taxes.
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Relation between the number of contributors and beneficiaries of the Polish pension
system (2006-2040)*. *—year 1 is 2006, year 35 is 2040. Source: Own calculations based on
Yearbook of Social Insurance.
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Table 2. Contributions to and withdrawals from the Pension Fund (2006-2019).

Contributions to the The Amount of Pension
Year Pension Fund (in PLN Payments (in PLN Million)  Balance of Payments
Million) at Constant Prices at Constant Prices
1 2 3 3-2
2006 80,523.27 106,103.37 —25,580.10
2007 87,183.02 107,274.03 —20,091.01
2008 79,359.12 117,359.66 —38,000.54
2009 83,611.30 130,732.78 —47,121.48
2010 87,113.74 139,807.71 —52,693.96
2011 98,321.19 143,111.63 —44,790.44
2012 116,787.37 150,635.51 —33,848.14
2013 121,845.39 162,430.94 —40,585.55
2014 131,102.70 168,811.67 —37,708.97
2015 144,599.80 176,151.13 —31,551.33
2016 153,078.77 180,147.41 —27,068.64
2017 163,667.75 181,709.73 —18,041.98
2018 177,573.13 198,077.31 —20,504.19
2019 193,012.32 209,429.49 —16,417.17
2020 190,745.65 221,552.54 —30,806.90

Source: Own calculations based on data from the Social Insurance Institution.

In 2006-2010, it can be seen that the trend of increasing negative balance of payments
was deeper and deeper, in 2011-2014 it was sustained at quite similar—but still negative—
level, but starting from 2015, this relation diverted, and till 2019, it was getting better. In
2020, it turned back to the state from 2015. This was connected with the reform of the system
(Ustawa z dnia 5 marca 2015 v ... ) according to which money from open pension funds
(OPFs) was transferred to the Social Pension Fund and the majority of people resigned
from collecting money in OPFs. In many cases, full contributions are now paid to the Social
Pension Fund. This reform was introduced to reduce the current system deficit and, in
fact, thanks to this change, the prognosis for the next few years became slightly optimistic.
However, it must be remembered that such a change can cause an even deeper deficit in
the future. It is just an ad hoc action. Figure 3 shows the current situation together with the
models for the considered period of 2006-2020. However, what would have happened if
this reform had not been introduced? The prognosis would be much worse. Figure 4 shows
the contributions, withdrawal forecasts, and their balance. The simulation shows that, as a
result of the last reform, contributions will exceed withdrawals in 2040, assuming that the
current trends will be maintained. If the reform were not to take place, expenses would
exceed the revenues by over 110 billion PLN (see Figure 4).

In Figure 4, simulations also include a situation when contributions are higher than
currently (33% or 50% of the average salary in the economy instead of current 19.52%).
Moreover, the number of beneficiaries was adjusted according to demographic trends. In
this case, conclusions are different than before because, in such conditions, the system will
become inefficient in 2056 (for 33%) due to the unfavorable demographic situation. For
the contribution of 50% of the average salary, the system’s capacity increases until around
2055. In the following years, it begins to slowly decrease, but this tendency is very slight.
According to these results, it seems indispensable to increase the contributions to the level
of 33% of the average salary, which will ensure the effectiveness of the system by 2077
when the revenues to the system will become lower than the expenses.



J. Risk Financial Manag. 2022, 15, 106

7of 11

250,000.00 _
y =7,978x + 95,731
2 —
200,000.00 | R2=0.9879
150,000.00
S y =9,009.3x + 55,161
= R? = 0.9561
£ 100,000.00 2
4
-
o
c 50,000.00 |
o
3
g 000 T T T T T T T T T T T T T 1
2@6 2@97 2008 2009 2010 2011 2012 2013 2014 2015 2%6 2017 2Q48 2019 2020
Y L] °
-50,000.00 | hd { ] L i hd
[ J
-100,000.00 |
Years
—— Contributions from participants —#%— Withdrawals to beneficiaries
e Difference (contributions-withdrawals) Linear (Contributions from participants)
Linear (Withdrawals to beneficiaries)
Figure 3. Contributions to and withdrawals from the Pension Fund (2006-2020). Source: Own
calculations based on data from the Social Insurance Institution.
1,000,000.00 _
950,000.00 |
900,000.00 |
850,000.00 |
800,000.00 |
750,000.00 |
700,000.00 |
650,000.00
c 600,000.00
©  550,000.00
= 500,000.00
E 450,000.00
= 400,000.00
350,000.00
i 300,000.00
[ 250,000.00
- 200,000.00
8 150,000.00
E 100,000.00
> 50,000.00
0.00 - -

-50,000.00
-100,000.00
-150,000.00
-200,000.00
-250,000.00
-300,000.00

2022
2023
2024
2049
2050

Years
—«— Contributions of participants 19,52%
o Difference (deposits 19,52% -withdrawals)
—a— Contributions of participants 33%
—+— Difference (deposits 50% - withdrawals)

-
o}
o
N

°

L X X Y
0N OMN~WOOO
NENKNK®
[eNeoNoNoNoNe)
AN AN AN ANNN

2068
2069
2070
2071
2072
2073
2074

N ™
['olnYe)
o o
[SsY

2054
2055
2056
2057
2058

—*— Withdrawals to beneficiaries

—— Difference(deposits-withdrawals) without reform

—— Difference (deposits 33% - withdrawals)
Contributions of participants 50%

Figure 4. Prognosis of contributions and withdrawals from the pension system to 2080. Source: Own

calculations based on data from the Social Insurance Institution.



J. Risk Financial Manag. 2022, 15, 106

8of 11

4. Discussion

It is clear that the development of the repartition (pay-as-you-go) system demands a
constant inflow of people who can pay higher contributions for the pensions paid at the
same time. The demographic situation in Poland seems not to be very optimistic in this
area. The number of people of pre- and productive age decreases, while the number of
people of post-productive age constantly increases (see Figure 5).

Number of person in thsd

30,000.000

25,000.000

20,000.000

15,000.000

10,000.000

5,000.000

0.000

—o— Number of person in productive age

—a— Number of person in preproductive age

L 4
4
4
<*
*
*
L 4
2
L 2
3
L 4
L 4

J

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Years

—#— Number of person in postproductive age

Figure 5. Number of people of pre-, post-, and productive age (in thsd, 31.12). Source: Own
calculations based on data from the Central Statistical Office.

The Central Statistical Office forecast of changes in the population status by economic
age groups for 20142050 years confirms this very disturbing trend (see Figure 6). According
to the forecasts of the Central Statistical Office, by 2050, the total population in Poland
will decrease by approximately 11% and will amount to approximately 34 million. This
unfavorable tendency will be accompanied by changes in the population structure due to
economic age groups. By 2050, the working-age population will decrease by approximately
20%. A similar situation will take place in the case of people of pre-productive age (a
decrease by about 25%). On the other hand, a significant increase will take place in the
group of people of post-productive age (an increase by 28%).

According to the prepared forecasts (see Figure 7), it seems that an age (generation)
gap’ is growing (see Table 3). It seems that the number of people of pre- and in productive
age will become equal to the number of people of post-productive age about 2080 year. This
prognosis is similar to the one of contributions and withdrawals from the pension system.

It must be stressed that the COVID-19 situation was not included in this calculation,
which potentially can have an impact on predictions. Moreover, life expectancy can have
an impact, but in fact, this factor can cause an even deeper age gap.
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Office 2014).
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Figure 7. Prognosis of the number of people of pre-, post-, and productive age (in million). Source:
Own calculations based on Central Statistical Office (2021).

Table 3. Age (generation) gap (2006-2020).

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
5.37 527 5.16 5.05 4.93 4.79 4.62 4.44 4.27 4.10 3.95 3.81 3.68 3.57 3.46

Source: Own calculations based on Central Statistical Office (2021).

5. Conclusions

Like it was described in previous chapters, Polish pensioners receive their pensions
only thanks to the inflows from people who are currently working. Including demographic
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Notes

tendencies observed in the last few years, it is impossible to sustain an undisturbed flow of
payments in a long period of time. Within the pay-as-you-go system, money is collected
from regular payments from working individuals to pay off liabilities to pensioners. These
people are participants while the state is the initiator. It is only its permission that guaran-
tees the functioning of the pension insurance system and law obligation that forces people
to pay contributions. Otherwise, people probably would resign from participating in such
system and chose more profitable ways of collecting money for retirement. In fact, only
this element—obligatory participation—sustains the system active. Probably, if workers
could choose, they would not be interested in paying money for other’s benefits with a
very dubious promise of being paid in the future by younger participants of the society.

Going back to the hypotheses stated at the beginning, it can be concluded that the
Polish pension insurance system has not 50, but about 60 years to last in such form. Statisti-
cal analysis confirmed that the Polish pension insurance system’s existence is endangered
by the demographic situation, and thus, the state reforms it to sustain its functioning.
However, it cannot be done indefinitely. At some point, the number of people who are able
to pay will become smaller than those that should receive money from such a system. In
the Polish case, it would be about 2080. Changing the contributions ratio can improve the
effectiveness of the system. According to the predictions, an increase of the contributions
to the level of 33% of average salary can ensure the effectiveness of the system by 2077.

Maybe the issue of social security systems is not very original and revealing, but in
times of negative demographic trends (mainly within developed countries), it becomes
more and more pressing to make these systems sustainable. The provided conclusions
are very important for the development of the overall pension insurance system, which
should be less focused on the repartition pillar and more on the capital one, within which
people are more responsible for their own future pension. All the more when it is confirmed
(Chorkowy and Maciejasz-Swiatkiewicz 2018) that future Polish pensioners rely mainly on
potential public pensions, believing that “someone else (“state” as an incarnation of the
Santa Clause) will be responsible for the consumption of pensioners” (Czapiriski and Gora
2016). This makes the whole issue even more pernicious. To answer the starting question,
if this system is really a vehicle of economic and social development or rather retrograde, it
can be concluded that in its current form, it is rather the second. Finally, it must be stressed
that this is a very important topic, and still, it is necessary to conduct a deeper, continuous,
and more comprehensive analysis in the near future.
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Age (generation) gap—the ratio consists of people of pre- age and working age to the number of people of post-working age. It

shows the potential of replacing people of post-working age by people of working and pre-working age, and thus the possibility
of generating income and contributions to cover pensions (withdrawals).
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