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Investment efficiency of supplementary
pension schemes vs macroeconomic factors*

Efektywność inwestycyjna dodatkowych planów emerytalnych 
a czynniki makroekonomiczne

Streszczenie
Adekwatność systemu emerytalnego zależy od efek-
tywności planów emerytalnych, w których uczestni-
czą osoby indywidualne. W artykule zbadano, które
czynniki makroekonomiczne miały wpływ na efek-
tywność inwestycyjną dobrowolnych funduszy eme-
rytalnych oraz pracowniczych funduszy emerytal-
nych w Polsce. Sprawdzono, czy istnieją zależności
pomiędzy stopą zwrotu wymienionych planów a wy-
branymi wskaźnikami makroekonomicznymi. Ustalo-
no, że nominalne i realne stopy zwrotu pracowni-
czych funduszy emerytalnych są dodatnio skorelo-
wane z wartością indeksu WIG, a najwyższe nomi-
nalne stopy zwrotu osiągnęły dobrowolne fundusze
emerytalne charakteryzujące się zarówno bardziej
agresywnym portfelem inwestycyjnym, jak i lepszymi
kompetencjami zarządzających. Wyniki analizy do-
starczają cennych wniosków dla polityki społecznej
w obszarze definiowania polityki inwestycyjnej pla-
nów emerytalnych, tak aby skuteczniej osiągać cele
społeczne i ekonomiczne stawiane przed systemem
emerytalnym.

Abstract  
The adequacy of old-age pension systems depends on
the efficiency of retirement plans offered to
individuals. The purpose of this study was to identify
which macroeconomic factors influence the
investment efficiency of voluntary pension funds and
employee pension funds in Poland. We verified
whether there is any relationship between the rates of
return of voluntary and employee pension funds and
selected macroeconomic factors. We found that
nominal and real rates of return of employee pension
funds depend on the WIG rate of return. In case of
voluntary pension funds higher nominal rates of return
resulted from both more aggressive investment policy
and better competencies of asset managers. The
research findings are relevant for social policy as they
provide useful information how to tailor investment
policy of supplementary pension plans to better
achieve the social and economic goals of the old-age
pension system.
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Introduction

Adequacy of pension benefits and financial wellbeing in
old age is the key aim of every old-age pension system
(Szumlicz, 2010). Due to lowering replacement rates
from the public pension systems, adequate income in old
age depends increasingly on participation in
supplementary pension schemes (Blake, 2000; Knoef,
2014; Rutecka-Góra, 2016; Ganapathy, 2021).
Supplementary schemes take the form of individual or
group plans, often supported by costly tax incentives
(Banterle, 2002; Antón, 2007, OECD, 2018).
Increasingly, there is also an obligation or quasi-
-obligation to participate and to accumulate capital for
old age in such schemes, especially in countries where
benefits from public pension systems are relatively low
(Chen & Beetsma, 2015; Meerten & Schmidt, 2017).

The adequacy of benefits from supplementary
pension schemes is determined by various factors. It
does not depends solely, as it is most often perceived, on
the level of participation and the amount of
contributions made, or the length of the capital
accumulation period. Equally important aspect is
appropriate profitability of the solutions applied with
investment efficiency being the key factor (Tapia, 2008;
Rutecka-Góra, 2019; Brzęczek & Szczepankiewicz,
2016). It should be given a highest attention especially
when tax incentives to join the schemes are offered or
autoenrollment is used. In such a situation an individual
has the right to expect that the proposed products are
effective tools for raising adequate capital for old age. So
the key question is the investment efficiency of such
plans from individual savers' point of view. But the
answer is rarely provided both by public bodies and
financial providers.

The aims of the paper are: 1) to assess the investment
efficiency of supplementary pension schemes in Poland
and 2) to identify which macroeconomic factors influence
the efficiency of voluntary pension funds (DFEs) and
employee pension funds (PFEs) in Poland, expressed
both in nominal and real rates of return. These are the
original aspects of this paper. More broadly and
indirectly, it also seeks the relationship between analyzed
variables each other.

In this article we verified the following research
hypotheses: 

H1: There is a correlation between both GDP growth
and WIG rate of return  and rates of return of employee
pension plans and voluntary pension funds in Poland.

H2: High rates of return of voluntary pension funds
(DFEs) result from both portfolio structure and quality
of asset management.

To achieve our research aims, we used the Pearson
correlation coefficient and the Sharpe coefficient. In
addition, we analyzed the statistical relationship between
macroeconomic and efficiency variables (in nominal and
real terms) separately for voluntary and employee

pension funds. The scope of the research covers the years
2002–2020 for the employee pension funds and
2013–2020 for the voluntary pension funds.

Literature review

The efficiency of supplementary pension products should
be considered at least in several aspects. The most
important is the investment efficiency from the point of
view of individuals who allocate their funds to
supplementary pension products. Its simplest measures
are nominal and real rates of return. A more complete
dimension of the efficiency is the real rate of return after
charges and taxation (Bikker & Dreu, 2009; Mączyńska
et al., 2021). 

Investment performance of pension funds depends on
many factors. At the micro level it is the consequence of
investment portfolio selection. At the macro level it
depends on macroeconomic situation and as Hu (2005)
found, there is also reciprocal positive effect of the
performance of the funds on economic growth.

As reported by Hodgson, Breban, Ford, Streatfield
and Urwin (2000), investment efficiency is a function of
the risk, return and total cost of an investment
management structure, subject to the fiduciary and other
constraints within which investors must operate.
Chorkowy states (2014) that assessment of investment
effectiveness can be carried out taking into account the
rate of return, the value of risk, the benchmark portfolios,
the net asset value of portfolios and their structure and
the fundamental analysis indicators. Tapia's (2008)
analyses, on the other hand, show that the efficiency of
pension funds depends on the type of the pension plan.
He found that in the United States better investment
results than defined benefit plans were achieved by
defined contribution plans, although in the period of the
stock market crisis they also registered results that were
more negative.

Investment efficiency of funded pension systems
depends also on its interaction with the economy.
Macroeconomic conditions impact capital market
development, namely investment behaviours of
individuals and asset allocation of pension funds (Meng
& Pfau, 2010). Serrano and Peltonen (2020) write that
macroeconomic environment has been raising concern
for the sustainability of pension systems and
accumulation of savings in their voluntary part. They
state that one of these macroeconomic factors is
economic growth. When it is low in the longer time,
investment returns are reduced. 

Nalin (2013) points out that in investment decisions
and portfolio choice cannot be omitted inflation, which
increases the investments on capital market more than it
does in other financial instruments beyond this market.
There is also consensus that inflation affects stock market
returns, however the direction of the relationship
between these two factors in theoretical and empirical
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studies is not so obvious. According to two basic
concepts, expected asset returns reflect expected
inflation (Fisher's theory) (Fisher, 1930; Ioromber et al.,
2017), or the relationship between inflation and stock
prices is negative (proxy hypothesis of Fama) (Fama,
1981; Grande et al., 1998). The results of Eldomiaty et al.
(2020) study indicate that inflation rates are negatively
associated with stock prices, but a significant positive
relation was found in the study conducted by Titman and
Warga (1989). Another research for the Western
European countries proves that inflation rate directly
affects also saving rates. With the increase of inflation
rate increases also gross saving rate of households
(Niculescu-Aron & Mihãescu, 2012). Generally, the
households savings depend on many factors: economic,
political, social, demographic and psychological (Bikas,
2008). The willingness to saving depends on financial
performance of investment options. When investing for
retirement, the rate of return should at least exceed the
rate of inflation (Dash, 2010).

There are many research that focuses also on
dependencies between demographic structure and the
returns on investment (Poterba, 2001; DellaVigna 
& Pollet, 2007; Goyal, 2004). Some of them suggest that
there is difficult to find strong relationship between
asset returns and population age structure (Poterba,
2001). However, an aging population my lead to
increase in risk aversion and to lower tendency to
investing in equities (Gerber & Weber, 2007), which
affects expected returns. 

Due to the limited access to data, the analysis of
investment efficiency of pension funds focuses usually on
the schemes being a part of the public pension system.
Supplementary pension vehicles are assessed relatively
rarely (Rutecka-Góra, 2019; Rutecka-Góra et al., 2020;
Pieńkowska-Kamieniecka et al., 2021). Witkowska
(2016) assessed the investment efficiency of open
pension funds in Poland and found that their investment
portfolios were not adapted to the market situation
described by market indices, among other, and pension
fund managers had not created effective portfolios.
Bikker (2013), in turns, points to administrative and cost
issue, writing that the economies of scale achieved by
large entities that specialize in asset management makes
them relatively more efficient. But although they
promise higher rates of return, they incur higher costs of
market research in search for information relevant for
their business, which increases their operating costs.
Moreover, funds that manage large amounts of assets
may react more slowly to changes in the market,
especially when capital markets are stressed (Bauer,
Cremers & Frehen, 2010; Bikker, 2013).

The efficiency of supplementary pension plans in
European countries is assessed on regular basis by Better
Finance (Šebo et al., 2019, Mączyńska et al., 2020; 2021).
The situation of supplementary old-age pension plans in
the countries of Central, Eastern, and Southern Europe

(CESE) was also analysed in the study by Chłoń-
-Domińczak et al. (2020) and Rutecka-Góra (2021) who
found that supplementary pension funds are usually
characterized by a similar investment strategy to that
used in mandatory pension funds, but the actual
profitability of the former is significantly lower, mainly
due to the higher level of costs charged. An exception to
this are selected forms of supplementary pension plans in
Poland, i.e. employee pension funds (pl. pracownicze
fundusze emerytalne, PFEs)1 and voluntary pension funds
(pl. dobrowolne fundusze emerytalne, DFEs), which
achieved average real rates of return that were much
higher than those recorded in other selected CESE
countries and amounted to 3.84% and 5.42%
respectively. The average real rates of return achieved
since the schemes inception until the end of 2018 by
institutions that manage pension plans did not exceed 2%
in most countries (except for Poland and Romania),
which seems to be an unsatisfactory result, taking into
account the several years of the analysis and the
investment profile of the funds. The actual profitability of
the pension products is even lower and, in many cases,
negative, when the fees charged by the plan providers are
taken into account. That poses a key question about the
effectiveness of supplementary pension provision in the
analysed countries and the adequacy of old-age pension
benefits. 

Rates of return of supplementary pension schemes
offered in European countries differ a lot due to
different investment strategies, portfolio limits, assets
under management and macroeconomics conditions
(Mączyńska et al., 2020). The average nominal rates of
return for the period 2010–2019 ranged from 1.53%
for life insurance contracts in the Netherlands to
7.12% for pension funds in the same country (see
Figure 1). The highest rate that amounts to 7.49% was
observed in Polish voluntary pension funds (DFEs) but
the average was calculated in this case for a 7-year
period so it is hardly comparable with the rates of
other plans. 

Average real rates of return for the 10-year period
were positive in almost all analyzed supplementary
pension plans except life insurance contracts in the
Netherlands. On the other hand, Dutch supplementary
pension funds recorded the highest real return. Polish
employee pension funds and voluntary pension funds
achieved relatively moderate and high results amounting
to 2.37% and 4.33% in real terms.

Data and methods

In order to verify the first hypothesis assumed in the
article, firstly, the Pearson correlation coefficients were
calculated. Then, using the correlation coefficient
significance test, it was checked which relationships
between variables were statistically significant. We
analyzed such relationships for employee pension funds
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(pl. pracownicze fundusze emerytalne, PFEs) and for
voluntary pension funds (pl. dobrowolne fundusze
emerytalne, DFEs) taking into account nominal and real
rates of return. Other types of retirement plans existing in
Poland were excluded from the analysis due to the lack of
data on investment efficiency (individual retirement
plans) or too short period of operation  (employee capital
plans, pl. pracownicze plany kapitałowe, PPKs). 

The nominal rates of return, that we used in analyses,
where the simple rates of return obtained from the
website analizy.pl.

For the analyzes of dependence for PFEs and DFEs
we used the same variables. The variable sets differ only
in terms of the values of nominal and real rates of return
for PFEs and DFEs respectively. The variables were as
follows (the source of data is provided in brackets at the
end of each variable):

X1 — GDP growth (annual, in %) (World Bank),
X2 — household savings2 (total amount of net

saving as % of net household disposable
income) (OECD),

X3 — old-age dependency ratio (% of working-age
population)3 (World Bank),

X4 — inflation (HICP) (Eurostat),
X5 — unemployment, total (% of total labor force)

(modeled ILO estimate)4 (World Bank),
X6 (nom) — nominal rate of return after charges, before

inflation (Better Finance, Mączyńska et al.,
2021), or

X6 (real) — real rate of return (after charges and
inflation) (Better Finance, Mączyńska et al.,
2021),

X7           — EMU convergence criterion series (annual
data)5 (Eurostat),
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Figure 1. Average nominal and real rates of return of supplementary pension plans in selected European countries (2010–2019)

* Rates of return calculated for less than 10 years: Voluntary pension funds (LV) — 9 years (2011–2019), Voluntary pension funds (PL) — 7 years

(2013–2019).

Source: Authors' work based of Mączyńska et al., 2020.



X8 — The Warsaw Stock Exchange General Index
(WIG) rate of return, y/y (own calculations
based on www.stooq.pl).

For PFEs, which are a form of employee pension
programs (pl. pracownicze program emerytalne, PPEs), we
collected and analyzed the data for the period 2002–2020.
In the case of DFEs the period for the analyzes was
shorter, i.e. 2013–2020 as 2013 was the first full year for
operating of these funds. For the variable X2 (household
savings) the last available and analyzed year, both for
PFEs and DFEs, was 2019 due to the lack of data for 2020. 

In order to measure portfolio management
performance for DFEs we used Sharpe's ratio (SR). The
performance was calculated as the excess rates of return
relative to the risk free rate, where risk adjustment was
provided by the return's standard deviation as 
a denominator (σp) (Sharpe, 1964):

As Jajuga and Jajuga (2007) points out, the Sharpe
ratio is used to assess portfolio management

performance. The higher the value of the ratio, the
higher the quality of portfolio management. The returns
(Rp) from all (seven) voluntary pension funds functioning
at the end of 2020 were their average nominal rates of
return in the analysed period, i.e. years 2013–2020. The
risk-free rate (Rf) were returns from EMU convergence
criterion series bond yields. We excluded PFEs from this
part of analysis due to the lack of data on investment
portfolios of each PFE in the analysed period. 

Results and discussion

According to the presented methodology, the results of
Pearson's correlation for the first hypothesis are
presented below. Firstly, with nominal and real rates of
return with the other variables remaining constant for the
employee pension funds (PFEs) (Table 1), and secondly,
analogously for voluntary pension funds (DFEs) (Table 2).

We presented in one table results both for nominal and
real rates of return as the results of Pearson's correlation
between the remaining variables were exactly the same. This
means, that the other macroeconomic variables depend (or
not) on each other in the same way, regardless of which rate
of return we analyze for PFEs and DFEs respectively. 

p

fp  – RR
SR = 

σ

25PRACA I ZABEZPIECZENIE SPOŁECZNE/LABOUR AND SOCIAL SECURITY JOURNAL   ISSN 0032-6186   

t. LXIII, nr 6/2022  DOI 10.33226/0032-6186.2022.6.3

Table 1. Correlation coefficient matrix with nominal and real rates of return of PFEs (2002–2020)

X1 X2 X3 X4 X5 X6 (nom) X6 (real) X7 X8

X1 1.00 –0.20 –0.31 0.11 0.09 –0.14 –0.16 0.29 0.01

X2 –0.20 1.00 –0.44 –0.02 0.71 0.40 0.40 0.53 0.42

X3 –0.31 –0.44 1.00 –0.16 –0.75 –0.22 –0.19 –0.91 –0.27

X4 0.11 –0.02 –0.16 1.00 –0.06 0.03 –0.19 0.36 –0.03

X5 0.09 0.71 –0.75 –0.06 1.00 0.44 0.45 0.74 0.46
X6 (nom) –0.14 0.40 –0.22 0.03 0.44 1.00 0,98 0.21 0.94
X6 (real) –0.16 0.40 –0.19 –0.19 0.45 0,98 1.00 0.13 0.93
X7 0.29 0.53 –0.91 0.36 0.74 0.21 0.13 1.00 0.21

X8 0.01 0.42 –0.27 –0.03 0.46 0.94 0.93 0.21 1.00

Source: Own calculations (Statistica 13.3).

Table 2. Correlation coefficient matrix with nominal and real rates of return of DFEs (2013–2020)

X1 X2 X3 X4 X5 X6 (nom) X6 (real) X7 X8

X1 1.00 –0.38 –0.21 –0.41 –0.05 –0.45 –0.40 0.46 0.02

X2 –0.38 1.00 0.03 0.40 0.01 0.33 0.33 –0.26 0.47

X3 –0.21 0.03 1.00 0.87 –0.96 –0.49 –0.58 –0.81 –0.15

X4 –0.41 0.40 0.87 1.00 –0.77 –0.02 –0.13 –0.68 0.17

X5 –0.05 0.01 –0.96 –0.77 1.00 0.62 0.70 0.70 0.09

X6 (nom) –0.45 0.33 –0.49 –0.02 0.62 1.00 0,99 0.38 0.44

X6 (real) –0.45 0.33 –0.58 –0.13 0.70 0,99 1.00 0.46 0.43

X7 0.46 –0.26 –0.81 –0.68 0.70 0.38 0.46 1.00 0.37

X8 0.02 0.47 –0.15 0.17 0.09 0.44 0.43 0.37 1.00

Source: Own calculations (Statistica 13.3).



The results of the correlation analyses conducted for
PFEs showed, that in the analyzed years the nominal
rates of return (X6) were positively correlated only with
the WIG rate of return (X8). This correlation is very
strong and indicates that, when annual average WIG rate
of return increases, the higher is also efficiency of PFEs.
This finding is partly consistent with another studies, that
the investment policy of pension funds are under the
influence of the performance of the stock market (Bikker
et al., 2007).

Moreover, for the period 2002–2020 we observed
statistically significant and positive correlations between
the household savings (X2) and unemployment rate (X5).
The higher is unemployment in the economy, the more
savings the households have. It can be explained, that the
increase in unemployment reduces the present
consumption in order to accumulate precautionary savings
(Mody et al., 2012). Besides, the higher EMU criteria (X7)
are, the higher are also households savings (X2). It is due to
the fact, that implementation of this criteria is an important
factor for the economic growth, when saving rates have 
a significant impact on this growth (Alper, 2018). But for
the shorter period (2013–2020) the household savings were
not correlated with other variables.

The analysis also showed that when the old age
dependency ratio (X3) increases, the unemployment rate
(X5) declines. This supports the findings of other studies
that an aging population is an important factor

influencing labour market conditions and resulting in
shrinking labour force (Akanni & Èepar, 2015). Increase
in old age dependency ratio is also negatively correlated
with EMU convergence criterion series (X7). With the
aging of the population these criteria tend to be lower.
Additionally, in the period 2013–2020 there is a positive
correlation between the old-age dependency ratio and
inflation (X4). For the same years inflation tend to be
higher with the higher interest rates for long-term
government bonds (under the EMU convergence
criteria) (X7). 

Unexpectedly, we did not find any dependency between
GDP and neither nominal nor real rates of return. 

In the next part of analysis we assessed the DFEs'
portfolio management performance and calculated the
Sharp's ratios. We found that they differ significantly
between funds (Table 3). 

The obtained results indicate that ING DFE managed
the investment portfolio the best in the analyzed period.
The Sharpe's ratios were at a similar level for Generali
DFE and DFE PZU.  Allianz Polska and DFE Pocztylion
Plus were the worst funds with negative results, that
proved rather weak competencies in asset management.

We also observed the general, almost linear,
dependency between risk and rate of return, namely the
higher the risk is, the higher the rate of return is (Figure 2).
Thus, the second research hypothesis was verified
positively. 

The lowest risk was observed in DFE Pocztylion Plus
and Allianz Polska DFE that had a high share of bonds in
their investment portfolios. The highest investment risk
characterized MetLife Amplico DFE, which had more
than 45% share of stocks in its portfolio in almost all
analysed period and achieved the second best investment
result. The highest rate of return (above 14% annually)
was recorded for ING DFE. The investment portfolio of
this fund included a high share of stocks — over 50%
over the entire period analysed — and a relatively low
share of government bonds (particularly in 2016–2018).

Conclusions

The effectiveness of old-age pension systems depends on
its ability to provide adequate income in old age. The
level of old-age benefits from supplementary pension
schemes depends on a contributing period, amount of
money paid, rates of return and fees charged by financial
provider. Although the investment efficiency is a key
factor of supplementary pensions adequacy, it is not
assessed on a regular basis due to few problems. The first
is the lack of access to data as a result of flawed
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Table 3. Rates of return, risk and Sharpe ratios for DFEs

Average rate of return The risk measured by the standard
(2013–2020) deviations of the rate of return Sharpe's ratio

Allianz Polska DFE 0.0259 0.0554 –0.0691

DFE Pocztylion Plus 0.0178 0.0442 –0.2704

DFE PZU 0.0893 0.1265 0.4711

Generali DFE 0.0771 0.1038 0.4562

ING DFE 0.1406 0.2008 0.5522

MetLife Amplico DFE 0.1220 0.2267 0.4072

PKO DFE 0.0467 0.0746 0.2277

Source: Own calculations.



information policy (cf. Rutecka-Góra, 2021). Providers of
supplementary pension plans do not inform individual
savers about the rates of return achieved by funds as they
are usually obliged to provide only regular information
about the amount of contributions paid and the balance
of the pension accounts. As a result, individuals face
significant problems when they want to assess whether
their supplementary pension plan is an effective tool for
providing them with adequate income in old age. This is
the key failure of information policy on the supple-
mentary pension market. 

There is also a huge deficit of information on
efficiency of supplementary pension schemes provided by
public institutions, including the Polish Financial
Supervision Authority (pl. Komisja Nadzoru Finan-
sowego, KNF). Public bodies generally disseminate data
on the number of supplementary pension schemes,
coverage and assets under management but deliver no
complex report on efficiency and effectiveness of
supplementary pension provision. This applies to both
simply information on rates of return and the analysis of
micro- and macroeconomic factors of supplementary
pensions development.

Our study partially closes this gap. The results prove
that employee pension funds and voluntary pension
funds in Poland reported positive and relatively high

rates of return in the analyzed periods. We found that
there is a correlation between selected macroeconomic
factors and both nominal and real rates of return of
supplementary pension schemes in Poland. The
investment efficiency of pension funds depends on the
WIG rate of return for employee pension funds (PFEs)
but not for voluntary pension funds (DFEs). Hence, the
first research hypothesis was only partially confirmed.
The more thorough analysis of investment portfolios of
DFEs allowed us to verify positively the second research
hypothesis. We found that the best investment outcomes
resulted from both more aggressive investment policy
and good competencies of asset managers. The voluntary
pension fund that reported the highest investment profit
achieved the highest risk-adjusted rate of return at the
same time.

Our research results provide financial and public
institutions and individual investors with the information
how selected macroeconomic factors influence the
performance of the supplementary pension schemes and
how to assess the investment efficiency of these schemes
given the macroeconomic situation and their portfolio
selection. Moreover, the research findings are useful for
social policy makers planning to modify investment
regulations of pension funds to make the old-age security
in Poland more adequate and effective.
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Figure 2. Risk*-return map of DFEs

* Risk is measured by the standard deviations of the rate of return.

Source: Authors' own study.
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Notes/Przypisy
* This research was funded by the National Science Centre in Poland, under the grant entitled "Readability, transparency and efficiency of individual

pension products" (No. 2016/21/D/HS5/03905).
1 An employee pension fund is a form of employee pension plans (pl. pracownicze programy emerytalne, PPE).
2 Net household saving is defined as the household net disposable income plus the adjustment for the change in pension entitlements less household

final consumption expenditure (OECD, 2021).
3 Age dependency ratio, old, is the ratio of older dependents (people older than 64) to the working-age population (aged 15–64).

https://data.worldbank.org/indicator/SP.POP.DPND.OL
4 Unemployment refers to the share of the labor force that is without work but available for and seeking employment.

https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS
5 Relates to interest rates for long-term government bonds denominated in national currencies based on central government bond yields on the

secondary market, gross of tax, with a residual maturity of around 10 years. https://ec.europa.eu/eurostat/cache/metadata/en/irt_lt_mcby_esms.htm

References/Bibliografia
Akanni, M. T., & Èepar, Ž. (2015). Impact of Population Ageing on Unemployment and Entrepreneurial Activity: the Case of Slovenia. Organizacija,

48. https://doi.org/10.1515/orga-2015-0020

Alper, E. A. (2018). The Relationship of Economic Growth With Consumption, Investment, Unemployment Rates, Saving Rates and Portfolio

Investments In The Developing Countries. Gaziantep University Journal of Social Sciences, 17(3).

Antón, J-I. (2007). Distributional Implications of Tax Relief on Voluntary Private Pensions in Spain. Fiscal Studies. The Journal of Applied Public
Economics, 28(2), 171–203. https://doi.org/10.1111/j.1475-5890.2007.00053.x

Banterle, C. B. (2002). Incentives to Contributing to Supplementary Pension Funds: Going Beyond Tax Incentives. The Geneva Papers on Risk and
Insurance — Issues and Practice, 27, 555–570. https://doi.org/10.1111/1468-0440.00191

Bauer, R., Cremers, M., & Frehen, R. (2010). Pension fund performance and costs: small is beautiful. Working Paper. Yale University.

Bikas, E. (2008). Lithuanian Household Savings Behaviour. Transformations In Business & Economics, 7(3).

Bikker, J. (2013). De optimale schaal van pensioenfondsen. Economisch Statistische Berichten, 98. 14–21.

Bikker, J. A., Broeders, D., & Dreu, de J. (2007). Stock Market Performance and Pension Fund Investment Policy: Rebalancing, Free Float, or

Market Timing? International Journal of Central Banking, 6(2).

Bikker, J. A., & Dreu, de J. (2009). Operating costs of pension funds: the impact of scale, governance, and plan design. Journal of Pension Economics
& Finance, 8(1). https://doi.org/10.1017/S1474747207002995

Blake, D. (2000). Does It Matter What Type of Pension Scheme You Have? The Economic Journal, 110(461). https://www.jstor.org/stable/2565941

Brzęczek, T., & Szczepankiewicz, M. (2016). Occupational pension schemes vs. pension funds in Central Europe. Efficiency and investment risk in

the years 2012–2014. Journal of Insurance, Financial Markets & Consumer Protection, 4(12), 3–15.

Chen, D., & Beetsma, R. M. W. J. (2015). Mandatory Participation in Occupational Pension Schemes in the Netherlands and Other Countries. An

Update. Netspar — Network for Studies on Pension, Aging and Retirement, 10/2015-032. https://ssrn.com/abstract=2670476 or

http://dx.doi.org/10.2139/ssrn.2670476

Chłoń-Domińczak, A., Cichowicz, E., Góra, M. i Rutecka-Góra, J. (2020). Systemy emerytalne wyzwaniem dla krajów Europy Środkowej 

i Południowej. W: Raport SGH i Forum Ekonomicznego 2020. Warszawa: Szkoła Główna Handlowa w Warszawie. https://doi.org/10.33119/978-83-

8030-386-7.2020

Chorkowy, B. (2014). Efektywność inwestowania w ramach III filara systemu emerytalnego. Część 2. Studia Ekonomiczne, 180.

Dash, M. K. (2010). Factors Influencing Investment Decision of Generations in India: An Econometric Study. Asian Journal of Management 
Research, 1. 

DellaVigna, S., & Pollet, J. M. (2007). Demographics and Industry Returns. American Economic Review, 97(5), 1667–1702.

https://doi.org/10.1257/aer.97.5.1667

Eldomiaty, T., Saeed, Y., Hammam, R., & Aboulsoud, S. (2020). The associations between stock prices, inflation rates, interest rates are still

persistent. Empirical evidence from stock duration model. Journal of Economics, Finance and Administrative Science, 25(49).

http://dx.doi.org/10.1108/jefas-10-2018-0105

Fama, E. F. (1981). Stock returns, real activity, inflation and money. American Economic Review, 71(4), 545–565.

Fisher, I. (1930). The Theory of Interest Rate. New York: McMillan.

Ganapathy, V. (2021). Is Pension an Effective and Adequate Solution to the Challenges of Ageing? Bimaquest, 21(1), 33–67.

Gerber, D. S., & Weber, R. (2007). Demography and investment behavior of pension funds: evidence for Switzerland. Journal of Pension Economics
& Finance, 6(3). https://doi.org/10.1017/S1474747207003058

Goyal, A. (2004). Demographics, Stock Market Flows, and Stock Returns. Journal of Financial and Quantitative Analysis, 39(1), 115–142.

https://doi.org/10.1017/S0022109000003914.

Grande, G., Locarno, A., & Massa, M. (1998). Stock market returns, inflation and monetary regimes. In BIS Conference Papers — The Role of Asset

Prices in the Formulation of Monetary Policy, Basle: Bank for International Settlements. https://www.bis.org/publ/confp05f.pdf



29PRACA I ZABEZPIECZENIE SPOŁECZNE/LABOUR AND SOCIAL SECURITY JOURNAL   ISSN 0032-6186   

t. LXIII, nr 6/2022  DOI 10.33226/0032-6186.2022.6.3

Hamdani, A., Kandel, E., Mugerman, Y.,  & Yafeh, Y. (2016). Incentive Fees and Competition in Pension Funds: Evidence from a Regulatory

Experiment. NBER Working Paper Series, 22634.

Hodgson T. M., Breban, S., Ford, C. L., Streatfield, M. P., & Urwin, R. C. (2000). The Concept of Investment Efficiency and Its Application to

Investment Management Structures. British Actuarial Journal, (6).

Hu, Y. W. (2005). Pension reform, economic growth and financial development: an empirical study. Economics and Finance Working Papers, Middlesex,

Brunel University. Inflation and Stock Market Returns Volatility: Evidence from the Nigerian Stock Exchange 1995Q1-2016Q4: An E-GARCH

Approach. MPRA, Munich Personal RePEc Archive, Paper No. 85656, 7–8. https://mpra.ub.uni-muenchen.de/85656/1/

MPRA_paper_85656.pdf

Ioromber, P., Sokpo, J., & Terzungwe, U. (2017). Inflation and Stock Market Returns Volatility: Evidence from the Nigerian Stock Exchange 1995Q1-

2016Q4: An E-GARCH Approach. International Journal of Econometrics and Financial Management, 2(5). https://mpra.ub.uni-muenchen.

de/85656/1/MPRA_paper_85656.pdf

Jajuga, K, & Jajuga T. (2007). Inwestycje. Warszawa: PWN. 

Knoef, M. (2014). Measuring retirement savings adequacy: developing a multi-pillar approach in the Netherlands. Journal of Pension Economics 
& Finance, 15(1), 55–89. https://doi.org/10.1017/S1474747214000341

Marcinkiewicz, E. (2015). Dobrowolne fundusze emerytalne w Polsce — analiza działalności i wyników inwestycyjnych. In: F. Chybalski, & E. Mar-

cinkiewicz (Eds.), Współczesne problemy systemów emerytalnych. Wybrane zagadnienia (196–209). Łódź: Wydawnictwo Politechniki Łódzkiej.

Mączyńska, A., Šebo, J., Voicu, S. D., Carlucci, E., Christoff, L., Christensen, L., Deinema, M., Hagen, J., Herce, J. A., Houdmont, A., Gabaut, L.,

Popova, Y., Grange-Hansen, L., Mešœan, M., Naacke, G., Nacheva, D., Nava, C., Joab, M., Prache, G., Rutecka-Góra, J., & Url, T. (2020). Long-
Term and Pension Savings. The Real Return. 2020 Edition. Brussels: Better Finance.

Mączyńska, A., Šebo, J., Voicu, S. D., Andersen T. M., Carlucci, E., Gabaut, L., Hagen, J., Houdmont, A., Joab, M., Mešœan, M., Naacke, G.,

Nacheva, D., Popova, Y., Prache, G.,  Rutecka-Góra, J., & Url, T. (2021), Long-term and Pension Savings: The Real Return. 2021 Edition. Brussels:

Better Finance.

Meerten, van H., & Schmidt, E. (2017). Compulsory membership of pension schemes and the free movement of services in the EU. European Journal
of Social Security, 19(2), 118–140. https://doi.org/10.1177/1388262717713414

Meng, C., & Pfau, W. D. (2010). The Role of Pension Funds in Capital Market Development. GRIPS Discussion Paper, 10–17.

https://core.ac.uk/download/pdf/51221335.pdf

Mody, A., Ohnsorge, F., & Sandri, D. (2012). Precautionary Savings in the Great Recession. IMF Working Paper, 12(42).

https://www.imf.org/external/pubs/ft/wp/2012/wp1242.pdf

Nalin, H. T. (2013). Determinants of Household Saving and Portfolio Choice Behaviour in Turkey. Acta Oeconomica, 63(3).

https://doi.org/10.1556/AOecon.63.2013.3.3

Niculescu-Aron, I., & Mihãescu, C. (2012). Determinants of Household Savings in EU: What Policies for Increasing Savings? The 8th International

Strategic Management Conference. Procedia — Social and Behavioral Sciences, 58.

OECD (2018). Financial Incentives and Retirement Savings. Paris: OECD Publishing.

OECD (2021). Household savings (indicator). https://doi.org/10.1787/cfc6f499-en

Pieńkowska-Kamieniecka, S., Rutecka-Góra, J., Kowalczyk-Rólczyńska, P., & Hadryan, M. (2021). Readability, efficiency and costliness of individual

retirement products in Poland. Equilibrium. Quarterly Journal of Economics and Economic Policy, 16(1), 45–74. https://doi.org/

10.24136/eq.2021.002

Poterba, J. M. (2001). Demographic Structure and Asset Returns. The Review of Economics and Statistics, 83(4), 565–584. https://doi.org/

10.1162/003465301753237650

Rutecka-Góra, J. (2016). Evolution of supplementary old-age pension systems in selected CEE countries. Journal of Management and Finance, 14(4),

149–162. https://doi.org/10.33119/ZiF.2016.14.4

Rutecka-Góra, J. (2019). The Efficiency of a Supplementary Old-Age Pension System — The Case of Polish Voluntary Pension Funds. Financial
Internet Quarterly "e-Finanse", 15(3), 76–87. https://doi.org/10.2478/fiqf-2019-0022

Rutecka-Góra, J. (2021). Inadequacies of regulations on supplementary pension plans in Central and Eastern European countries. European Journal
of Social Security, 23(3), 232–246. https://doi.org/10.1177/13882627211038964

Rutecka-Góra, J., Bielawska, K., Hadryan, M., Kowalczyk-Rólczyńska, P., & Pieńkowska-Kamieniecka, S. (2020). Zrozumiałość, przejrzystość 
i efektywność indywidualnych produktów emerytalnych w Polsce. Warszawa: Oficyna Wydawnicza SGH. https://doi.org/10.33119/978-83-8030-378-

2.2020.202

Šebo, J., Voicu, Æ. D., Andersen, C., Carlucci, E., Christoff, L., Deinema, M., Gabaut, L., Galvaire, T., Hagen, J., Herce,, J. A., Houdmont, A.,

Mączyńska, A., Manis, A., Mešœan, M., Naacke, G., Strandvag Nagell, L., Prache, G., Rutecka-Góra, J., Url, T., & Vysniauskaite, A. (2019).

Pension Savings: The Real Return. 2019 Edition. Brussels: Better Finance.

Serrano, A. S., & Peltonen, T. (2020). Pension schemes in the European Union: challenges and implications from macroeconomic and financial

stability perspectives. European Systemic Risk Board Occasional Paper Series, 17.

Sharpe, W. F. (1964). Capital asset prices: A theory of market equilibrium under conditions of risk. Journal of Finance, 19(3), 425–442.

Szumlicz, T. (2010). System zabezpieczenia emerytalnego po 10 latach — jaki powód sporu o OFE? Głos w dyskusji. Polityka Społeczna, (5–6).

Tapia, W. (2008). Comparing Aggregate Investment Returns in Privately Managed Pension Funds: An Initial Assessment. OECD Working Paper on
Insurance and Private Pensions, (21). https://doi.org/10.1787/237833258822



30 PRACA I ZABEZPIECZENIE SPOŁECZNE/LABOUR AND SOCIAL SECURITY JOURNAL   ISSN 0032-6186  

t. LXIII, nr 6/2022  DOI 10.33226/0032-6186.2022.6.3

Titman, S., & Warga, A. (1989). Stock Returns as Predictors of Interest Rates and Inflation. Journal of Financial and Quantitative Analysis, 24(1),

47–58. https://doi.org/10.2307/2330747

Witkowska, D. (2016). Propozycja oceny efektywności inwestycyjnej rynków funduszy emerytalnych. Metody Ilościowe w Badaniach Ekonomicznych,

XVII(2).

Dr hab. Joanna Rutecka-Góra, prof. SGH,  Associate
Professor in the Institute of Statistics and
Demography at Warsaw School of Economics where
she conducts research on old-age pension systems,
insurance markets, financial education and consumer
protection on financial markets. She cooperated with
the Polish Insurance Ombudsman, the Polish
Financial Ombudsman and the Polish Chamber of
Pension Funds. Joanna Rutecka-Góra is a Netspar
fellow and  an active member of the Polish
Association of Social Policy, the Polish Pension Group
SGH and the European Network for Research on
Supplementary Pensions.

Dr hab. Patrycja Kowalczyk-Rólczyńska,  prof. UEW,
Associate Professor in the Department of
Insurance at Wroclaw University of Economics
and Business. Her research focuses on equity
release, household finance, and the pension
systems. She is also an editor of ' 'Financial
Science'' and an associate editor of ''Applied
Economics and Finance''. Moreover, she is an
Individual member of the Classification and Data
Analysis Group of the Polish Statistical Association
and the European Network for Research on
Supplementary Pensions.

Dr Sylwia Pieńkowska-Kamieniecka,  Assistant
Professor in the Department of Finance at the
University of Warmia and Mazury in Olsztyn in Poland.
In her research she focuses on old-age pension systems,
especially on the supplementary pension plans, gender
differences in financial behaviours, financial education
and pension awareness. She is a member of the
European Network for Research on Supplementary
Pensions, the Sustainable Finance & Accounting
Association, and the Chairman of the North-East
Branch of the Polish Association of Social Insurance.

Dr hab. Joanna Rutecka-Góra, prof. SGH, pracuje
w Instytucie Statystyki i Demografii Szkoły Głównej Han-
dlowej w Warszawie. Zajmuje się analizą systemów eme-
rytalnych, ubezpieczeniami, edukacją finansową oraz
ochroną konsumenta na rynkach finansowych. Współpra-
cowała z Rzecznikiem Ubezpieczeniowym, Rzecznikiem
Finansowym oraz Izbą Gospodarczą Towarzystw Emery-
talnych.  Jest aktywnym członkiem Polskiego Towarzy-
stwa Polityki Społecznej (PTPS), Europejskiej Sieci ds. Ba-
dań nad Dodatkowym Zabezpieczeniem Emerytalnym
(ENRSP), członkiem-założycielem Polskiej Grupy Emery-
talnej (PPG-SGH) oraz współpracownikiem sieci
badawczej Netspar. 

Dr hab. Patrycja Kowalczyk-Rólczyńska, prof. UEW,
profesor Uniwersytetu Ekonomicznego we Wrocła-
wiu, pracująca w Katedrze Ubezpieczeń. Jej badania
naukowe koncentrują się na finansach gospodarstw
domowych, systemie emerytalnym oraz equity rele-
ase. Pełni funkcję redaktora w czasopismach: „Fi-
nancial Science” i „Applied Economics and Finan-
ce”. Ponadto jest członkiem Sekcji Klasyfikacji
i Analizy Danych Polskiego Towarzystwa Statystycz-
nego oraz European Network for Research on Sup-
plementary Pensions.

Dr Sylwia Pieńkowska-Kamieniecka,  adiunkt w Ka-
tedrze Finansów na Uniwersytecie Warmińsko-
-Mazurskim w Olsztynie. W swoich badaniach
koncentruje się w szczególności na systemach za-
bezpieczenia emerytalnego, dodatkowych progra-
mach emerytalnych, wpływie płci na zachowania
finansowe, edukacji finansowej i świadomości
emerytalnej. Jest członkiem European Network for
Research on Supplementary Pensions, Stowarzysze-
nia Finansów i Rachunkowości na rzecz Zrównowa-
żonego Rozwoju oraz Przewodniczącą Oddziału
Północno-Wschodniego Polskiego Stowarzyszenia
Ubezpieczenia Społecznego. Współpracuje nauko-
wo również z Netspar, Network for Studies on Pen-
sions, Aging and Retirement.


