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Abstract 
 

Research background: The role of supplementary pension systems in providing adequate in-
come in old-age is increasing significantly. They are frequently analysed, but rather in terms of 
architecture, product forms, assets under management or tax incentives than in terms of their 
efficiency, costliness or readability for individuals. 
Purpose of the article: The first aim of this paper is to evaluate individual retirement products in 
Poland regarding their linguistic readability and transparency, investment efficiency and costli-
ness. Moreover, we examine whether there is any correlation between the analyzed characteristics 
of contracts that would suggest an intentional strategy by financial institutions to hide low effi-
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ciency and high costs. The second aim of the article is to assess which individual retirement 
products are similar to each other and which are significantly different. The research covers two 
types of individual retirement products (IKE and IKZE) offered at the beginning of 2017. 
Methods: We used the ‘Jasnopis’ linguistic analysis tool to assess the difficulty level of the 
language used in the contracts and we conducted desk-research to analyse their transparency. We 
indicated the costliness and efficiency of the products by calculating the 5-year cost ratios and 
real average 5-year rates of return. To examine the relations between the characteristics of pen-
sion contracts, we used the Spearman's rank correlation coefficient and then verified its signifi-
cance with a non-parametric test. Moreover, to identify groups of products that are similar to or 
different from each other, Ward's method was used. The study includes nearly 90% of  all indi-
vidual retirement products offered in Poland. 
Findings & value added: For both types of retirement products studied (IKE and IKZE), we 
found that the more readable a contract is, the higher its rate of return is and the higher the costs 
charged are. Moreover, the more readable a contract is, the more transparent it is. The findings of 
the study provide financial institutions, the supervisor and creators of social policy with infor-
mation on market imperfections and recommendations how to improve the individual retirement 
products offered on the market. Our research makes a unique contribution to the multidimensional 
research of supplementary pension systems. It also develops the understanding of how to success-
fully use linguistic tools in complex analyses of financial services. The results of the hierarchical 
cluster analysis proved that both IKE and IKZE products differ substantially and their features 
generally do not depend on the type of the financial provider. 

 
 
Introduction  

 
Reforms of old-age pension systems have changed the architecture of both 
basic and supplementary pension schemes. Decreasing replacement rates 
from public systems resulted in more attention being paid to voluntary pen-
sions plans that should supplement old-age income to an adequate level and 
offer individuals protection against outliving their savings (OECD, 2012; 
OECD, 2019). The development of a supplementary pensions system de-
pends on many factors with household wealth, the level of public benefits, 
and both state and employer participation being the most important (Guard-
iancich & Natali, 2011; Casey & Dostal, 2013; Collins & Hughes, 2017; 
Styvens, 2019). Despite their actual existence and the scope of factors 
stimulating supplementary pension plans, their proper operation and satis-
factory development is quite necessary in nearly all countries. This is espe-
cially the case of the countries that offer low replacement rates from public 
pension systems not allowing people to maintain their standard of living 
after retirement. The Polish public pension system will offer replacement 
rate of 27.6% for people retiring at the minimum retirement age in 2040 
(European Commission, 2018b). Thus, it is a good example of a country 
that should provide its citizens with efficient supplementary pension plans 
if the goal of adequate income in old age is to be achieved.  
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Supplementary pension systems worldwide are frequently studied in re-
search publications and regular reports are released by international organi-
sations (European Commission, 2010; OECD, 2012; European Parliament, 
2014; European Commission, 2018a; OECD 2019, Mączyńska et al., 
2020). But the studies focus mainly on the architecture, product forms, 
coverage, assets under management and the scope of tax incentives imple-
mented. The macro perspective dominates over the micro perspective. 
These studies show supplementary pensions from the point of view of the 
regulator or the watchdog, which is also a consequence of scarce micro data 
on individual participation in supplementary pension plans and deficits of 
information policy. The official statistics include the key indicators of the 
development for the supplementary pension market, but provide no assess-
ment of the appropriateness of retirement plans for individual savers. The 
official data lack information regarding detailed features and the efficiency 
and costliness of pension products that exist on the market. This results in 
problems with plan and product assessment not only for individuals but 
also for researchers (Mączyńska et al., 2020). Moreover, it leads to very 
limited research on the efficiency, costliness and other features of retire-
ment contracts marketed to individuals. These negative phenomena coin-
cide with costly tax incentives being offered with supplementary pension 
plans. Individuals are encouraged to join mechanisms that are not regularly 
verified in terms of their efficiency in providing adequate income in old 
age. That could result in mis-selling and income redistribution to financial 
institutions, above all when people do not understand the financial contracts 
they conclude.  

The only broad analysis of the linguistic difficulty and efficiency of 
Polish individual retirement products has been carried out by Rutecka-Góra 
et al. (2020), who examined the retirement contracts by type of financial 
product providers. This resulted in assessment of the correlations in a few 
groups of products offered by life insurers, asset management companies, 
voluntary pension funds and banks, but with a significant limitation of the 
analysis resulting from the small number of products in each sector group 
and not providing an answer regarding possible correlations to the individ-
ual pension market as a whole. However, as an additional value in the pre-
sent research, we developed and enlarged this approach by calculating 
a new cost index that reflects fees charged over a longer period, using dif-
ferent indexes of linguistic difficulty and by examining the correlations 
between readability, transparency, costliness and efficiency for the whole 
market of individual retirement accounts (IKE) and individual retirement 
savings accounts (IKZE). Our broader and more developed analysis led us 
to observe more statistically significant correlations on the Polish market. 
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Moreover, due to the use of other measures of readability and costliness, 
we also observed different dependences in particular financial market sec-
tors.  

Our study addresses the important research gap concerning the assess-
ment of individual retirement products in Poland from the perspective of 
savers. It is devoted to complete analysis of all types of individual pension 
contracts offered in Poland from an economic and linguistic point of view. 
The interdisciplinary character of the work results in outcomes and findings 
that could not have been achieved otherwise, e.g. by preparing two separate 
and parallel linguistic and economic analyses. The main goal of this paper 
is to answer the question whether any relation exists between the level of 
linguistic complexity (readability and transparency), and the costliness and 
investment efficiency of individual pension products offered in Poland. 
Thus, we wish to examine whether there may be a strategy by financial 
institutions to hide low efficiency and high fees in less readable and less 
transparent contracts.  

Moreover, our research makes a unique contribution to the multidimen-
sional approach to the assessment of supplementary individual pension 
systems and financial services. In our view, it also develops the understand-
ing of how to successfully use linguistic tools in complex analyses of fi-
nancial service contracts. 

The article consists of four parts. Following the introduction, in the next 
part we describe the supplementary pension system in Poland with a partic-
ular focus on individual retirement plans. In this section, we also present 
a review of the literature on the development of supplementary pension 
systems, their assessment and detailed products analyses, both in Poland 
and worldwide. We discuss studies on the measurement of readability and 
linguistic assessment of financial contracts. The next section describes the 
data and methods used to evaluate individual retirement products in Poland 
in terms of their linguistic readability, transparency, investment efficiency 
and costliness. We then present the results of the empirical research and 
discuss how they correspond with the results of other studies. Finally, we 
conclude with indicating some limitations of our research and providing 
suggestions for further studies on individual pension plans. 
 
 
Literature review  
 
In 1999 Poland reformed its old-age pension system and introduced a mul-
ti-pillar old-age security system following the recommendations of the 
World Bank (Chłoń et al., 1999). The key changes relate to the introduction 
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of the defined contribution (DC) formula, mixed methods of financing and 
the creation of supplementary pension plans that were initially related to 
occupation only (more: Góra, 2003). After several years of unsatisfactory 
development of employee pension programmes, individual retirement 
products were introduced. As a result, the Polish supplementary pension 
system currently consists of many elements: employee pension schemes 
(Pracownicze Programy Emerytalne, PPE), individual retirement accounts 
(Indywidualne Konta Emerytalne, IKE), individual retirement savings ac-
counts (Indywidualne Konta Zabezpieczenia Emerytalnego, IKZE), and 
employee capital plans (Pracownicze Plany Kapitałowe, PPK, introduced in 
the middle of 2019) (Rutecka-Góra et al., 2020; Szczepański & 
Kołodziejczyk, 2020; Pieńkowska-Kamieniecka, 2019). Our paper focuses 
on the individual part of the supplementary old-age pension system, namely 
two of these elements: IKE and IKZE (individual pension products as 
a whole).  

Individual retirement accounts (IKE) were introduced in 2004 and indi-
vidual retirement savings accounts (IKZE) have been operating since 2012. 
Both types of individual pension products can be offered as an investment 
fund, a unit-linked life insurance, a voluntary pension fund, a bank account 
or a securities account in a brokerage house. Moreover, individual retire-
ment products are offered with tax privileges. In IKE, the capital gains and 
pay-outs are exempt from personal income tax (TEE tax regime, Tax-
Exempt-Exempt). In case of IKZE, contributions and capital gains are free 
of tax and withdrawals are subject to a reduced, flat-rate personal income 
tax (10%), (EET tax regime, see more: Jedynak, 2016; Rutecka-Góra, 
2016; Szczepański, 2015). There are annual quota limits to contributions 
that amount to 300% and 120% of the average monthly wage in the econo-
my respectively. 

The Polish individual pension market is voluntary, highly complex and 
non-transparent. At the end of 2016, there were 86 IKE and IKZE products 
offered by financial providers and coverage was 5.5% and 3.9% respective-
ly. The IKE and IKZE market is dominated to a large degree by life insur-
ers and asset management companies that managed ca. 85% of the individ-
ual retirement accounts at the end of 2016 (KNF, 2017). As there is neither 
an official register of retirement products nor any official comparable list of 
the offers published by the financial watchdog, potential and actual con-
sumers may have immense problems with understanding the products of-
fered, comparing their specific features and choosing the best option. 
Moreover, the problems may even be exacerbated by either the economic 
complexity of the products (sophisticated financial mechanisms) or the 
linguistic difficulty of these contracts.    
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Supplementary pension systems have been extensively analysed in stud-
ies and reports by international organisations (European Commission, 
2010; European Commission, 2018a; OECD, 2012; OECD, 2019; Oxera, 
2013; European Parliament, 2014). These studies demonstrated that sup-
plementary pension provision varies substantially between countries mainly 
in terms of the architecture, vehicles used, number of plans and plan partic-
ipants, coverage and assets under management. The comparative studies 
that included countries with the most developed supplementary pension 
systems (both occupational and individual ones) showed that the develop-
ment of voluntary retirement plans depends strongly on determinants such 
as replacement rates from the public system, household wealth, pension 
awareness, transparency of the system, the participation of the state and of 
employers and tax incentives (Guardiancich & Natali, 2011; Casey & 
Dostal, 2013; Collins & Hughes, 2017; Marcinkiewicz, 2018; Styvens, 
2019). The study by Börsch-Supan (2004) showed that fiscal incentives 
introduced to voluntary pension systems may bring about the expected 
effects but at high cost. As far as investment efficiency is concerned, the 
regular assessment of supplementary retirement products in European 
countries conducted by Better Finance (Mączyńska et al., 2020) showed 
that real rates of return including costs may be negative or near zero in 
selected forms of supplementary retirement plans in some countries, even 
for the entire period of their operation. In this context, voluntary pension 
funds and employee pension funds in Poland stood out positively. Extraor-
dinarily high rates of return of voluntary pension funds in Poland were also 
reported by Marcinkiewicz (2015) and Rutecka-Góra (2019). 

Previous studies on the Polish supplementary old-age pension system 
focus almost solely on the scarce data released by the Polish Financial Su-
pervision Authority including the number of retirement accounts and the 
amount of pension assets held. They concentrate on describing and com-
menting on the characteristics of elements of the supplementary pension 
system, their low coverage and low amount of capital funds accumulated 
(e.g. Adamska-Mieruszewska & Mosionek-Schweda, 2015; Duda, 2015). 
The efficiency of individual pension products was analysed much less often 
and to a rather limited extent, covering only some sectors or products 
(Marcinkiewicz, 2015; Szczepański & Brzęczek, 2016; Dopierała, 2017; 
Sołdek & Stachnio, 2018; Dopierała, 2018; Rutecka-Góra, 2019). These 
studies showed that investment efficiency differs substantially among both 
pension fund types and financial providers, with voluntary pension funds 
being the most profitable for individual savers. The most recent reports on 
returns on pension savings (Berthon et al., 2014; Allgayer et al., 2017; 
Andersen et al., 2018; Šebo et al., 2019; Mączyńska et al., 2020) also ad-
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dress the costliness of some individual pension products and their efficien-
cy, but these analyses only cover a small fragment of the individual pension 
market in Poland (voluntary pension funds) or present theoretical rates of 
fees for groups of products. To our knowledge, there has been no compre-
hensive research on the costliness and actual investment efficiency of the 
whole supplementary pension market in Poland including both occupation-
al and individual plans. The key reason for this is the lack of microdata 
collected and officially published by the pension market authority. Moreo-
ver, there is no information about the investment strategies of individual 
savers and their behaviour on the financial markets.    

There is a broad literature on the readability of non-literary texts. Re-
turning to the roots, the research on readability formulas started in the 19th 
century, not only by linguists but also literary scholars. Sherman (1893) 
noted that the average sentence length in literature since the time of Shake-
speare decreased and that concrete concepts are easier to understand than 
abstract ones. The German researcher Kaeding (1898) came to the conclu-
sion that more frequent words are more comprehensible than those that 
occur less frequently. These observations were further developed by a Rus-
sian linguist, Rubakin (Choldin, 1979), who published a list of 1,500 words 
which were easy to understand for an average Russian. Furthermore Rubak-
in (Choldin, 1979) noted that the average sentence length and the use of 
frequently occurring words affect the readability of texts. However, the first 
readability formulas were developed in the 1920s. In 1923, Lively and 
Pressey (1923) published a formula to calculate which vocabulary was 
difficult for young students to understand. In 1935, Gray and Leary (1935) 
distinguished five statistical and stylistic indicators which influenced the 
understanding of texts by adults. In 1948, Flesch (1948) proposed a funda-
mental readability formula for English, which combined two simple indica-
tors: word length and sentence length. Another formula, using the same 
indicators, was the Flesch-Kincaid test which presented a score in terms of 
a grade level in US schools (Kincaid et al., 1975), making it easier for 
teachers and others to judge the readability level of various books and texts. 
Another popular formula, the FOG index, was established by Gunning 
(1952). FOG index results are presented as the number of years of educa-
tion required to understand a text. This formula is used until the present, 
even in other countries. However, for Polish texts, the percentage of diffi-
cult words used in FOG index had to be modified regarding words that 
have more than three syllables. The FOG index has frequently been used to 
calculate the readability of Polish official texts about European Funds in 
comparison with the Polish press (Broda et al., 2010) or Polish official 
texts on the Internet (Zarzeczny & Piekot, 2017). There are also hundreds 
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of readability formulas that have been devised since Flesch’s time, includ-
ing for languages other than English. Björnsson (1968) created the so called 
LIX-formula for Swedish. There is also a Slovak formula proposed by Mis-
trík (1968). For Polish texts, there is the formula proposed by Pisarek 
(1969), based on American formulas using percentage of difficult words 
and average sentence length. In 2015, the ‘Jasnopis’ computer application 
was developed based on the Pisarek formula and on the results of both lin-
guistic and psycholinguistic tests conducted by Polish researchers 
(Gruszczyński & Ogrodniczuk, 2015). To calculate the readability level of 
a text, the ‘Jasnopis’ formula uses ca. 20 linguistic variables and the results 
of a psycholinguistic readability survey. The results of the formula can be 
expressed by one of the readability levels presented in Table 1 in the An-
nex. We use the variables calculated by ‘Jasnopis’ in our study.  

The readability of non-literary texts has been examined extensively in 
current and recent linguistic studies. But this research did not develop any 
methods or indices for the examination of text transparency. Moreover, 
texts that were analysed in studies on readability usually included materials 
from the press, popular science or legal acts.   

Previous research concerning the readability of financial documents has 
focused on different sectors of the economy. In these studies, researchers 
used different readability formulas (Ermakova et al., 2015). Cogan and 
Aloysius (2010) described the problem of the readability of health insur-
ance contracts in Rhode Island in the United States. In that study, the 
Flesch-Kincaid formula was used to estimate the readability level of 55 
documents. The results showed that the lowest score was 9.36 (readable by 
someone who reads at a ninth-grade level) and the highest was 30.4 (reada-
ble by someone who reads at a level higher than graduate school). Another 
study by Gyasi (2019) focused on the problem of readability of annual bank 
reports in Ghana, using the SMOG readability formula. The findings 
demonstrated that the reports were difficult to read because the reports were 
written using polysyllabic words and complex grammatical structures. 
Jayasree and Shette (2020) in their study concentrated on the readability of 
the Management Discussion and Analysis (MD&A) section of the annual 
reports of a bank in India. Their analysis was based on all 39 banking com-
panies listed on the National Stock Exchange (NSE) between 2013–14 and 
2016–17. The researchers used the FOG Index and the Flesch Reading Ease 
Index (FREI) as an alternative measure of readability. They found that the 
MD&A of Indian banking firms are difficult to read but not unreadable. 
Moreover, their study indicated that a bank’s performance influences the 
readability of its MD&A. Banks with poor performance would structure 
their annual reports to veil unfavourable information in adverse situations. 
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Cash and Tsai (2018) used the Flesch Reading Ease Score to measure the 
readability levels of 2,386 credit card agreements. They found that the av-
erage card agreement was written at a level higher than the average Ameri-
can reading level. Moreover, in this study the researchers used regression 
analysis to examine whether the readability of credit card agreements was 
associated with the interest rate charged by card issuers. The results showed 
that difficult-to-read agreements were associated with higher minimum 
monthly payments, higher annual percentage rates, and higher fees for cash 
advances.  

The first attempts to analyse the readability of financial services con-
tracts and financial disclosures were made by Carlin (2009) as well as 
Loughran and McDonald (2013). They found that the more costly the prod-
uct is, the more complex and the less readable the fee disclosure is. Turner 
(2013) constructed a complexity index for selected aspects of complexity, 
based on the rating system related to, among other things, fee information, 
fee structure, fee disclosure, and the level of readability of the financial 
documents. This research indicates that the complexity in fees and disclo-
sures is strategic. The higher-fee financial services are less readable and 
have more complex fee structure. Barczuk (2015) characterized the most 
important methods of measuring text readability that could be used to as-
sess the linguistic difficulty of insurance contracts and formulated some 
recommendations how to apply them to the Polish market.  

The very first preliminary and quite limited assessment of the readabil-
ity of few pension contracts offered in Poland was conducted by Chłoń-
Domińczak et al. (2016). This study showed that both retirement plan con-
tracts and general pension information addressed to individuals are unread-
able for people without higher education. These findings were confirmed 
by a broad study conducted by Rutecka-Góra et al. (2020). Barczuk-
Grędzińska (2018) focused on the readability of general insurance condi-
tions available on the Polish market. Based on the Gunning FOG, Flesch-
Kincaid Grade Level, SMOG, ARI and Coleman Liau tests, she estimated 
the number of years of education which are needed to understand an insur-
ance contract. The results show that between 18 and 23 years of education 
are required to understand these insurance contracts.  
 
 

Research methodology 
 
Our linguistic analysis covers 77 of the 86 IKE and IKZE products offered 
on the Polish market at the beginning of 2017. The high coverage (90%) 
resulted from the fact that we gathered the contract documents (general 
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conditions of insurance, general regulations of the contracts, statutes, key 
informational documents) ourselves by visiting the websites of financial 
institution or by direct e-mail contact with financial providers. We built the 
database of rates of returns using the information on the annual investment 
efficiency of pension funds and investment funds published on a Polish 
financial website, analizy.pl. In the case of banks, we assembled the infor-
mation about interest rates of retirement accounts from bank websites or by 
direct e-mail correspondence. Cost ratios were calculated based on tables of 
fees and provisions that are attached to financial contracts or based on in-
formation presented in other documents communicated to savers. We as-
sessed the efficiency of 65 products (76% of the entire market) and the 
costliness of 68 products (79%), excluding the products offered of broker-
age houses. It was impossible to assess the costliness and efficiency of ac-
counts with brokerage houses, as neither official data on individual savers’ 
investment portfolios nor on savers’ behaviour on the financial markets was 
available for these types of products.  

The linguistic analysis includes the measurement of readability and 
transparency of the texts of financial contracts. The first element is devoted 
to the group of purely linguistic features that allow an individual to under-
stand a text. The study therefore focuses on the level of difficulty of the 
text. It should be mentioned, however, that difficulty is as an objective fea-
ture of a text, independent of the reader’s skills, while comprehensibility 
comes down to the individual capabilities of the reader of the text, mainly 
their level of education (Wissing et al., 2016; Wray & Dahlia, 2013). A text 
can be objectively difficult, e.g. because of complicated syntax or specialist 
terminology, but it will still be well understood by readers familiar with the 
subject. It should be noted, however, that the terms “difficult” or “difficul-
ty” are sometimes used interchangeably in this article for stylistic reasons, 
so as not to overuse the terms “unreadable”, “incomprehensible” and the 
like.  

To study the readability of contract texts, we use the ‘Jasnopis’ applica-
tion, which was created in 2015 (Gruszczyński & Ogrodniczuk, 2015) to 
measure the linguistic difficulty of non-literary texts in Polish. It aids in the 
calculation of many text parameters which are used to determine the level 
of difficulty of a text. Moreover, in the development of the application, 
psycholinguistic tests were used, which made it possible to establish which 
texts are easy for particular Polish readers based on their level of education. 
This allows the assumption that ‘Jasnopis’ determines readability of texts 
for a specific group of readers. Its primary function is to determine the text 
readability class in the range from  1  to  7,  which  refers  to  the  indicative  
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stages of education (as organised prior to the introduction of the 2017 edu-
cation reform in Poland) (Table 1). 

In addition to the text readability class, ‘Jasnopis’ measures the FOG 
Index (Gunning, 1952), which indicates the number of years of education 
required to understand a text. The index is calculated according to the for-
mula: 

 
� = 0.4 ×  (�	 + ��)                                (1) 

 
where: 
Tw − the average number of words in a sentence; 
Ts − the percentage of difficult words.  
 

For texts in Polish, it is assumed that difficult words have four or more 
syllables or belong to the group of words (corpus) recognized as difficult. 

From the wide spectrum of linguistic difficulty parameters that are cal-
culated by ‘Jasnopis’, we also use the percentage of verbs (the more verbs, 
the more readable the text is) and the percentage of difficult words as addi-
tional indices of readability. The text readability class was, however, con-
sidered the key measure of understandability, as only this index uses the 
results of psycholinguistic studies of literacy. Hence, the starting point of 
the analysis was the text readability class calculated on the basis of the pdf 
version of the text. The results produced automatically by ‘Jasnopis’ were 
also verified by an expert in linguistics who is a co-author of this article. 

We assess the linguistic transparency of financial contracts by giving 
each contract a score on a 5-point-scale including the following transparen-
cy features (one point for each criterion): type size (at least 10 point), struc-
ture (max. 15 lines per paragraph), headings and graphics, metatext (e.g. 
table of contents), direct expressions (e.g. read!). We assumed that only 
texts that scored at least three points can be regarded as transparent. 

Due to the fact that IKZE were introduced in 2012 and that we wanted 
to make all IKE and IKZE products comparable, we measured investment 
efficiency using the real average rate of return for the period 2012–2016. 
We collected the data on nominal rates of return in the second half of 2017 
from the websites of financial institutions and from the Polish website Ana-
lizy Online (www.analizy.pl). We calculated real average 5-year rates of 
return using the harmonised index of consumer prices (annual HICP) pub-
lished by Eurostat. When there were more pension funds offered within 
a product (e.g. by life insurers and asset management companies) we calcu-
lated real rates of return for a theoretical portfolio consisting of an equity 
fund (40%), a bond fund (40%) and a balanced fund (20%). The portfolio 
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structure takes into account the average age of a saver (ca. 50 years, KNF 
2017) and the savers attitude to the investment risk (for more, see: Luu et 

al., 2017; Bateman et al., 2011; Fisher et al., 2015; Blake & Haig, 2014). 
We assessed the costliness of each analysed product according to the 

structure and level of costs charged in the first half of 2017. The infor-
mation on costs was acquired from tables of fees and provisions, fund stat-
utes and key investor information documents (KIID). We assumed that at 
the beginning of each year an individual saves PLN 3,500 in his/her retire-
ment account that reflects roughly the average yearly contribution in 2016 
(KNF, 2017). The cost ratio (CR) was calculated according to the formula: 

 
�� =  (a fee for opening the account +  up-front fee +

 +purchase fee +  management fee)/contribution x 100% 
 

CR informs to what extent (in %) the contributions paid have been con-
sumed by fees charged by a financial institution. In contrast to the study by 
Rutecka-Góra et al. (2020), we calculated this index for a longer period, 
namely for five years that corresponds precisely with the timeframe for the 
efficiency analysis. As banks charge no fees, if a contract lasts at least one 
year, we excluded them from CR assessment. In this case, we calculated the 
level of cancellation fees, just for comparison only within the bank sector.  

In the next step, we applied correlation analysis to examine the statisti-
cal dependencies between readability, transparency, efficiency and costli-
ness (cost ratio) of individual pension products. We verified the following 
research hypotheses:  
 
H1: The texts of contracts of high-cost individual pension products are less 

transparent and less readable for consumers. 

 
H2: The more transparent and the more readable a pension contract is, the 

higher the efficiency of the product is. 
 

Taking into account both the accessibility of documents constituting the 
contracts and the accessibility of information on rates of return and costs, at 
this stage of the research we analysed 55 individual pension products. The 
correlation analysis included eleven individual pension products offered by 
eight life insurance companies, 27 individual pension products offered by 
16 asset management companies, seven individual pension products offered 
by seven banks, ten individual pension products offered by seven voluntary 
pension funds.  As  was  mentioned  earlier,  we  did  not  apply  correlation  
 

(2) 
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analysis to products offered by brokerage houses due to the lack of data on 
their costliness and efficiency.  

As the first step, Spearman's rank correlation coefficient was used 
(Spearman, 1904). In the second step, we used a non-parametric test to 
assess the significance of the Spearman's rank correlation coefficient. As-
suming the null hypothesis of the independence of random variables X and 
Y, as well as the independence of pairs (xi,yi), the statistics distribution: 

 

� = �� � � − 21 − ��2  

 
of rank correlation asks (with increasing sample size) for the Student’s t 
distribution with n-2 degrees of freedom, where n is the sample size (Ken-
dall, 1948; Hamburg & Young, 1996). The test was performed at the signif-
icance level of α=0.05. 

We used the following variables for the analysis of dependence: 
X1 – 5-year cost ratio (costliness); 
X2 – real average 5-year rate of return (efficiency); 
X3 – readability class (readability); 
X4 – FOG index (readability); 
X5 – percentage of verbs (readability); 
X6 – transparency level;  
X7 – percentage of difficult words (readability) - this variable was excluded 
from the correlation analysis in the bank sector because all texts of bank 
contracts are characterized by the same percentage of difficult words. 

With the characteristics of the variables in mind, we assumed that lower 
values are better for costliness, readability class, FOG index and percentage 
of difficult words. Thus, the lowest values of these variables had rank 1. In 
the case of real average 5-year rates of return, the percentage of verbs and 
the transparency level the highest values received rank 1.    

To achieve the second purpose of our paper, we used Ward’s method to 
classify the examined individual pension contracts (51 products after ex-
cluding IKE and IKZE sold as a financial package). Ward’s method is one 
of the hierarchical methods used for clustering objects according to their 
similarities and/or separation of them according to the differences. It be-
longs to the hierarchical agglomerative methods (Ward, 1963; Hartigan, 
1975; Zivadinovic et al., 2009; Everitt et al., 2011). 

                                                                                                                                                                                                                                                  
 

 

(3) 
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Results and discussion 

 
Within the scope of this article, we first measured the readability, transpar-
ency, efficiency and costliness of each individual pension product and then 
conducted the separate correlation analyses for different types of financial 
providers. In the final stage, we examined the correlations between the 
contract features for the entire IKE and IKZE market. We marked in bold 
the values of statistically significant correlations. 

The readability analysis indicated that the largest group of texts of con-
tracts (60) were in readability class 6, the next largest group included texts 
in class 7 (15 texts) and the smallest group was class 5 (only two texts). 
The last class is understandable enough for people with secondary school 
education, but they consisted of key information sheets, which are short 
documents that do not include the full conditions of a contract. The two 
largest text groups, class 6 and 7 (in total 75 of 77 texts) are comprehensi-
ble for people with a master’s or doctoral degree level of education, which 
is achieved by ca. 24 percent of the adult population in Poland (OECD, 
2019). 

Regarding the transparency, only two texts obtained five points, 16 doc-
uments scored three points, 29 documents received two points, 26 texts 
obtained one point and four documents scored zero. As we regard texts 
which scored at least three points as transparent, we can conclude that only 
23 percent of texts of contracts fulfil the minimum transparency require-
ments. 

The real annual average rates of return in the period 2012–2016 
amounted to 0.87–3.05% in banks, 2.67–20.08% in voluntary pension 
funds, 0.07–6.07% in life insurance companies and -0.46–7.55% in asset 
management companies. Only one theoretical portfolio of investment funds 
reported a real negative return in the analysed period. Voluntary pension 
funds turned out to be the most efficient in general but at the same time the 
best bank product offered higher efficiency than the worst voluntary pen-
sion fund. 

We found that the costliness differs strongly between products. The 
lowest costs were observed in banks due to the fact that these institutions 
do not charge any fees when an individual saves at least for one year. In life 
insurance companies, cost ratios (CR) amounted to 6.9%–29%, in asset 
management companies and voluntary pension funds the fees charged con-
stituted 6.6%–14.4% and 3.3%–11.7% respectively of the contributions 
paid. We observed that the cost ratio increases with the risk profile of the 
investment fund. These fit in with findings of the research by Mączyńska et 

al. (2020) and Rutecka-Góra et al. (2020). Interestingly, however, we ob-
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served that regardless of the risk level, the costliness is similar in products 
offered by providers belonging to the same financial group. This resulted 
from the general strategy of a group of charging high up-front fees or a fee 
for opening an account in all retirement products, regardless of their char-
acteristics.   

 
Correlation analysis by the sector of financial institution 

 
The correlation analysis conducted for individual pension products of-

fered by life insurance companies showed two statistically significant de-
pendencies between the efficiency, costliness and readability of unit-linked 
insurance contracts (Table 2). 

We found that the higher the costliness of an insurance product is, the 
higher its real rate of return. This confirms the theory that an investor has to 
bear higher costs when wishing to achieve higher rate of return (Markaus-
kas & Saboniene, 2020; Baker et al., 2020). However, we also found that 
higher costs are charged in less readable contracts. Thus, a saver has to be 
more educated to understand the terms of a costlier retirement product. This 
suggests that there may be some strategy on the part of life insurers to hide 
higher costs in less readable contracts. This supports the findings of studies 
conducted by Turner (2013) and Cash and Tsai (2018) regarding some in-
stitutional strategies that may exist on the financial market. 

In the case of asset management companies (Table 3), we observed sta-
tistically significant correlations regarding all characteristics of the con-
tracts. The results show that the more efficient a product is, the lower its 
costs are and the less readable the contract is. Additionally, the less reada-
ble a contract is, the lower its costliness is. We found the positive correla-
tion between transparency and readability (FOG index) that reflects con-
sistent linguistic characteristics of retirement products offered by asset 
management companies. Moreover, we observed that the higher the per-
centage of difficult words in a contract is, the higher the percentage of 
verbs in the contract is. That may suggest that asset management compa-
nies try to make difficult contracts easier to understand by using more 
verbs. 

In the next stage of our analyses, we found three statistically significant 
correlations between the characteristics of individual retirement products 
offered by banks (Table 4). We observed that the more readable a contract 
is, the higher the costs are (cancellation fees) and the higher its efficiency 
(interest rate) is. Thus, again we supported the findings of the research by 
Carlin (2009), Turner (2013) and Cash and Tsai (2018). Moreover, the 
more readable a contract is, the less transparent it is. This may indicate that 
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banks may unintentionally hide high cancellation fees in difficult contracts. 
They rather want to make them visible to discourage individuals from ter-
minating the contracts in the first year of saving. In our opinion, the incon-
sistent linguistic characteristics of retirement products suggest that banks in 
general may not pay attention to this aspect of the products they offer.    

Our correlation analysis by financial sectors also included voluntary 
pension funds. In this group of products, we observed a statistically signifi-
cant positive dependency between readability (FOG index) and the trans-
parency level (Table 5). We found that the more readable a voluntary pen-
sion fund’s contract is, the more transparent it is. Other correlations con-
cerned dependencies between different readability measures.  
 
Correlation analysis for the entire IKE and IKZE market 

 

In the final part of our research, we examined the correlations between 
readability, transparency, efficiency and costliness for all IKE and IKZE 
offered on the market. The analysis covers individual retirement products 
offered by asset management companies, life insurance companies and 
voluntary pension funds. We decided to exclude products offered by banks 
due to the different method of calculating the costliness for this type of 
financial provider (only a cancellation fee is charged in these products).  

In the case of individual retirement accounts (IKE), we observed statis-
tically significant dependencies between readability and costliness, reada-
bility and efficiency, as also readability and the transparency level (Table 
6).  

We found that the more readable a contracts is, the higher its cost ratio 
is. This suggests that financial providers do not intend to hide high fees in 
hardly readable contracts. At the same time the more readable a contracts 
is, the higher the real rate of return it offers. We also observed a positive 
correlation between the readability and transparency of IKE products that 
suggests a consistent linguistic strategy applied by financial institutions. 

Having analysed the IKZE products (Table 7), we found a statistically 
significant correlation between all the analysed traits of contracts. We ob-
served a positive correlation between the readability and efficiency of con-
tracts and between the readability and transparency of IKZE products. 
However, the more readable an IKZE contract is, the higher its costs are 
and the more efficient a contract is, the less transparent it is. So IKZE pro-
viders do not hide high fees in unreadable contracts but they also adopted 
an inconsistent linguistic approach to creating their IKZE products or do 
not have any strategy in this area at all. 
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To sum up, we obtained very similar results regarding IKE and IKZE 
markets. Unlike the study by Rutecka-Góra et al. (2020), we proved gen-
eral dependencies on the whole markets of individual retirement products. 
Regardless of the product type, the higher the costs of an individual retire-
ment plan are, the more readable a text of the contract is. So, the results are 
the opposite of the findings of Carlin (2009), Turner (2013) and Cash and 
Tsai (2018). We also observed consistent linguistic characteristics of the 
products demonstrated by the positive correlation between readability and 
transparency. However, this does not mean that good readability goes hand 
in hand with high transparency for any product. All contracts of individual 
retirement products are almost equally unreadable, and the most transparent 
ones still require that an individual have at least a master’s degree to under-
stand them. This supports the results of other studies on the readability 
level of documents meant for individuals (Chłoń-Domińczak et al., 2016; 
Barczuk-Grędzińska, 2018; Cash & Tsai, 2018; Rutecka-Góra, et al., 
2020). On the other hand, we have a positive message that the more under-
standable a contract is, the higher real rate of return it offers.  

Due to the originality of the study and taking into account adopted re-
search methodology, the obtained results cannot be directly compared with 
any studies on the features of individual retirement contracts in other coun-
tries. But in a broader context our study confirms the findings of the higher 
costliness of less readable products when analysing financial sectors sepa-
rately (e.g. Cash & Tsai, 2018). Fees seem to be of key importance for the 
financial decisions of individuals, so hiding them in unclear contracts may 
lead to lower take up of financial products by individuals or result in mis-
selling and redistribution towards financial institutions. Tse et al. (2016) 
conducted an experiment to examine how retirement investment decisions 
are affected by complex fee structures. They results show that individuals 
who perceive the system of fees in retirement products as too complicated 
more often remain with the default option. Kaliciak et al. (2019) revealed 
that people who are risk averse are less likely to save for retirement in gen-
eral. Hence, a better option for them may be a supplementary pension plan 
offered by employers with an appropriate default option or even with auto-
matic enrolment. Han and Stańko (2020) found that personal pension plans 
not linked to employment are less cost effective than plans that are linked 
to the place of employment. This cost advantage of workplace pensions 
over individual plans was also confirmed in a research report by 
Mączyńska et al. (2020) especially in regard to Central and Eastern Euro-
pean countries. 
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Cluster analysis for IKE and IKZE markets 

 

Having applied Ward’s method to identify groups of similar products in 
terms of their readability, transparency and efficiency, we found that indi-
vidual pension accounts (IKE) can be classified into six clusters dependent-
ly (for example the first and the third class) and independently (other clas-
ses) from the type of provider (Table 8). The hierarchical cluster analysis 
indicates that in the first class is the only IKE offered by asset management 
company which reached the highest real rate of returns for the five-year 
period. The individual pension products in the second class are both diffi-
cult and turned out to be the least effective in the studied period. In the next 
cluster are IKEs offered by the same asset management company that differ 
only slightly from each other in the FOG index. The IKEs offered only by 
banks and asset management companies are in the fourth class, which is 
characterized by a similar (low) transparency level of the contracts. The 
fifth class consists of products from different types of providers, except 
banks, which are more readable but less effective. Indeed, in the sixth class 
are IKE offered by asset management companies and one bank which are 
similar in terms of their moderate transparency and efficiency. 

In the case of IKZE, we identified five classes (Table 9). In the first 
class are voluntary pension funds and life insurance contracts with this 
same level of readability and almost the same level of transparency. In the 
second class are IKZEs offered only by asset management companies 
which are the least readable (a master’s or doctoral degree is needed to 
understand them) but have the highest efficiency. Opposite to this group of 
IKZEs, in the third class, are products offered by an asset management 
company and a life insurer which are the most readable (with the highest 
percentage of verbs) but with low and even negative real rate of return for 
the five-year period studied. In the fourth class of IKZE’s are voluntary 
pension funds, one life insurance product and one bank account with a low 
level of efficiency and low readability. Insurance products and investment 
fund contracts which require a similar (high) number years of education to 
understand their terms are in the fifth class. This is confirmed also in their 
difficulty level (texts difficult for average Poles or even very complicated).  

The results of the hierarchical cluster analysis proved that both IKE and 
IKZE differ substantially in terms of their readability, transparency and 
efficiency and this rather does not depend on the type of the financial pro-
vider. 
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Conclusions 

 
In the face of ageing populations, the future well-being of societies depends 
largely on the ability to provide adequate income in old age. As mandatory 
pension systems are undergoing deep reforms and state pensions are being 
reduced, more attention is paid to the proper development of supplementary 
old-age pension systems. Financial institutions are quite pleased with the 
proposals to broaden the supplementary pension coverage, especially with 
tax incentives. However, too little attention is paid to their fair and sustain-
able operation and the development of supplementary pension markets. 
This is especially so when pension systems (statutory and supplementary), 
created through numerous reforms, are highly complex in many respects. In 
our study, we have shown that all retirement products offered in Poland are 
hardly understandable and unclear to individuals. The efficiency and costli-
ness of retirement products differ significantly between providers, with 
voluntary pension funds being the most efficient and bank pension products 
being the least costly. Although the characteristics of products offered on 
the Polish market differ from those offered in other countries, the results of 
our study are highly relevant and important for the broader community. 
They signal a general problem of unreadability of financial contracts, low 
efficiency and high costs that may also exist in supplementary pension sys-
tems in other countries, especially when retirement products are not regu-
larly examined. 

Our analysis showed a significant correlation between the efficiency and 
costliness of individual pension products only in the case of asset manage-
ment companies and the opposite was observed in insurance plans. Hence, 
we may draw the general conclusion that the costlier the product of an asset 
management company is, the higher the rate of return it offers to savers is. 
Moreover, the lower the costliness of an insurance product is, the higher its 
investment efficiency is.   

Our first hypothesis, that high-cost products are less transparent and less 
readable for a consumer, was partly supported only in the case of insurance 
companies offering individual pension products. In insurance IKEs and 
IKZEs, the readability level is significantly statistically correlated with the 
costliness of the financial contracts. The less difficult the language used in 
these contracts is, the lower the costs charged are. In contrast, in banks and 
asset management companies, the first hypothesis was negatively verified 
as it turned out that the more readable bank and asset management compa-
nies contracts are, the higher the costs of these products are. The hypothesis 
was also negatively verified regarding the whole IKE and IKZE markets. 
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We found that the more readable an individual retirement contract is, the 
higher its cost is.  

We observed no correlation between contract transparency and its cost-
liness in any of the studied groups of products. Moreover, we found a posi-
tive dependency between the transparency level and difficulty of language 
used for products offered on both the IKE and IKZE markets. This, howev-
er, also suggests that financial providers do not pay attention to the linguis-
tic aspects of the contracts they offer. High levels of language difficulty 
observed in all contracts go hand in hand with low levels of transparency. 

The second hypothesis, that the more transparent and the more readable 
a pension contract is, the higher the efficiency of the product is, was partly 
supported in the banking sector. The analysis showed that the more reada-
ble an IKE/IKZE product offered by a bank is, the higher the real interest 
rates it offers are. In contrast, in asset management companies the hypothe-
sis was negatively verified due to the fact that the less readable contracts of 
asset management companies turned out to be more efficient. Moreover, we 
found a positive correlation between readability and efficiency for the 
whole IKE and IKZE market. In addition, in the case of IKZE products, 
transparency correlates negatively with efficiency.   

Finally, we would like to emphasise that, by analogy to the results of 
other studies, the low readability and low transparency of all individual 
pension contracts in Poland is a serious obstacle for the development of the 
market for individual pension plans. The difficult language used in retire-
ment contracts may deter people from concluding the contracts or result in 
mis-selling. When this coincides with a poor information policy in the ac-
cumulation phase, it may bring about an unintended redistribution towards 
financial institutions and allow inefficient and inadequate products to be 
offered on the market for many years. Not knowing what the real costs and 
efficiency of the plan are and how it works in detail, an individual investor 
lacks the basic knowledge needed to assess the financial instrument they 
may purchase or to compare it with those available on the broader market. 
Moreover, savers may be exposed to excessive risk that is not reflected in 
the system and level of fees.  

Undoubtedly, the deficits in financial literacy and problems with under-
standing financial contracts may be reduced by financial education. Proper 
retirement planning cannot be conducted without effective financial educa-
tion. It should be complemented with good communication between finan-
cial providers and individual investors by means of effective pension in-
formation. A simple, transparent and efficient pension platform for savers, 
including the pension plan ranking and key characteristics, could be a good 
solution to this problem. A pension platform or a dashboard could increase 
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the transparency of the whole market for retirement products and facilitate 
pushing inadequate retirement plan offers off the supplementary pension 
market.  

Our research has some limitations that raise valuable possibilities for fu-
ture research. First, we analysed documents constituting the contracts for 
individual pension products only for a specified moment in time, namely at 
the beginning of 2017. To verify whether and to what extent the financial 
institutions change these individual retirement contracts over time and im-
prove their transparency, readability, costliness and overall efficiency, simi-
lar work could be done in the future. Second, we did not directly examine 
the readability of financial contracts by asking individual readers about 
their understanding of the contract rules. We did this indirectly using ‘Jas-
nopis”, which was built and calibrated in accordance with results of psy-
cholinguistic tests conducted by experts in linguistics.  

In order to precisely identify the socio-economic factors affecting un-
derstanding of the pension contracts by individual savers, other broad pri-
mary research studies could be conducted. Such research has been never 
carried out on the market for additional pension products in Poland, which 
provides an opportunity for the next interesting and important findings. 
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Annex 
 

 
Table 1. Text readability level determined by the ‘Jasnopis’ application 
 

Class Text readability characteristics Indicative stage of education 

1 Extremely easy text Primary school grades 1-3 

2 Very easy text Primary school grades 4-6 
3 Easy text understandable for the average Pole Junior secondary school 
4 Text somewhat more difficult, understandable for 

people with secondary education or who have 
extensive life experience  

Secondary school 

5 More difficult text, understandable for educated 
people 

Bachelor’s/Engineering degree 

6 Difficult text for the average Pole Master’s degree 

7 
Very complicated, professional text whose 
understanding may require expertise 

Doctoral degree or 
specialisation in the field of the 
text 

 
Source: Gruszczyński & Ogrodniczuk (2015). 
 
 
Table 2. Life insurance companies – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 X7 
X1 1.00 -0.74 -0.41 0.71 -0.28 0.15 -0.45 
X2 -0.74 1.00 0.35 -0.50 0.48 0.35 0.21 
X3 -0.41 0.35 1.00 0.17 0.22 0.06 0.45 
X4 0.71 -0.50 0.17 1.00 -0.27 0.35 0.06 
X5 -0.28 0.48 0.22 -0.27 1.00 0.26 0.39 
X6 0.15 0.35 0.06 0.35 0.26 1.00 0.22 
X7 -0.45 0.21 0.45 0.06 0.39 0.22 1.00 

 
 
Table 3. Asset management companies – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 X7 
X1 1.00 0.44 -0.50 -0.04 -0.30 -0.32 0.27 
X2 0.44 1.00 -0.39 -0.03 -0.52 -0.08 0.51 

X3 -0.50 -0.39 1.00 -0.12 0.01 0.02 0.33 
X4 -0.04 -0.03 -0.12 1.00 0.33 0.59 -0.18 
X5 -0.30 -0.52 0.01 0.33 1.00 -0.01 -0.59 

X6 -0.32 -0.08 0.02 0.59 -0.01 1.00 -0.17 
X7 0.27 0.51 0.33 -0.18 -0.59 -0.17 1.00 

 
  



Table 4. Banks – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 
X1 1.00 -0.21 -0.41 -0.79 -0.06 0.36 
X2 -0.21 1.00 0.20 0.21 0.90 0.09 
X3 -0.41 0.20 1.00 0.20 0.34 -0.76 

X4 -0.79 0.21 0.20 1.00 0.00 -0.45 
X5 -0.06 0.90 0.34 0.00 1.00 -0.07 
X6 0.36 0.09 -0.76 -0.45 -0.07 1.00 

 
 
Table 5. Voluntary pension funds – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 X7 
X1 1.00 -0.11 -0.42 0.41 -0.04 0.17 -0.18 
X2 -0.11 1.00 0.27 0.42 -0.60 0.05 -0.26 

X3 -0.42 0.27 1.00 0.12 -0.75 0.62 0.33 
X4 0.41 0.42 0.12 1.00 -0.31 0.68 0.35 
X5 -0.04 -0.60 -0.75 -0.31 1.00 -0.55 -0.09 
X6 0.17 0.05 0.62 0.68 -0.55 1.00 0.66 
X7 -0.18 -0.26 0.33 0.35 -0.09 0.66 1.00 

 

 

Table 6. Individual retirement accounts (IKE) – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 X7 
X1 1.00 0.02 -0.53 0.35 -0.38 -0.05 -0.10 
X2 0.02 1.00 -0.05 -0.19 -0.07 -0.15 0.51 

X3 -0.53 -0.05 1.00 -0.23 0.21 -0.06 0.43 

X4 0.35 -0.19 -0.23 1.00 -0.02 0.54 -0.26 
X5 -0.38 -0.07 0.21 -0.02 1.00 -0.19 0.07 
X6 -0.05 -0.15 -0.06 0.54 -0.19 1.00 -0.23 
X7 -0.10 0.51 0.43 -0.26 0.07 -0.23 1.00 

 

 

Table 7. Individual retirement savings accounts (IKZE) – correlation analysis 
 

Variables 
Spearman's rank correlation coefficient (p<.05) 

X1 X2 X3 X4 X5 X6 X7 
X1 1.00 -0.03 -0.30 0.25 -0.39 0.00 -0.13 
X2 -0.03 1.00 0.34 -0.35 0.17 -0.46 0.40 

X3 -0.30 0.34 1.00 0.09 0.03 0.03 0.34 

X4 0.25 -0.35 0.09 1.00 -0.28 0.58 -0.15 

X5 -0.39 0.17 0.03 -0.28 1.00 -0.26 0.15 
X6 0.00 -0.46 0.03 0.58 -0.26 1.00 0.03 
X7 -0.13 0.40 0.34 -0.15 0.15 0.03 1.00 

  



Table 8. The results of Ward’s analysis for IKE (number of products in a class) 
 

Type of financial provider Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 

Asset management 
company 

1 1 2 4 2 4 

Life insurance company 0 1 0 0 3 0 
Bank 0 0 0 5 0 1 
General pension society 0 1 0 0 2 0 

 
 
Table 9. The results of Ward’s analysis for IKZE (number of products in a class) 
 

Type of financial provider Class 1 Class 2 Class 3 Class 4 Class 5 

Asset management 
company 

0 5 1 0 3 

Life insurance company 1 0 1 1 4 
Bank 0 0 0 1 0 
General pension society 3 0 0 4 0 

 




