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Abstract

This study examines empirically the impact of various characteristics of pension systems,
in particular their quality and integrity, on income inequality, utilizing micro-level data
from the United States, United Kingdom, Netherlands, Tiirkiye and Italy. To this end, the
income inequality model, which includes public pension (or public/private pension mix),
age, education, gender, marital status and employment as independent variables, has been
estimated using quantile regression. The results provide a number of valuable information
on the impact of the pension system on income inequality: (i) Public pension income sig-
nificantly reduces overall income inequality across almost all inequality groups in all coun-
tries, except for the UK and the Netherlands; (ii) Different types of pension systems vary
significantly in their redistributive effects on income; (iii) The empirical results also show
that the effect of different pension systems on inequality changes by inequality groups
significantly.
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1 Introduction

As well known, pension systems, established to ensure income security for the elderly, sig-
nificantly impact income redistribution. However, the effects on income distribution can be
positive or negative, depending on the specific pension system design. Pension systems can
be categorized by their two main pillars: the public pension pillar, administered by the state,
and the private pension pillar, typically managed by corporations. This study aims to exam-
ine how pension systems in the USA, UK, Netherlands, Tiirkiye, and Italy affect overall
income inequality across different inequality groups in these countries. Additionally, it com-
pares the outcomes of the pension system types, public pension, and public/private pension
mix on income distribution, deliberating on the three primary linkages through which the
pension systems impact overall income inequality in these countries.

Formal pension systems are a relatively recent development in economic history.
Among two distinct type of pension systems, public pension systems, with a considerably
longer history compared to private ones. The establishment of the public pension system,
being one of the applications of the Welfare State regime in the post-World War 1II era,
was intended to preserve the income level of the elderly population (Zhu & Walker, 2018).
This system comprises two fundamental types, namely, the Beveridge and Bismarckian
types. The Bismarckian pension system, which is implemented in continental Europe,
Southern Europe, the USA, Tiirkiye, Sweden, Finland and Norway in the establishment
process, focuses on employed individuals who aspire to maintain their income status dur-
ing their retirement period (Babat et al., 2020; Schludi, 2005; Wang & Timonen, 2021). On
the other hand, the Beveridge pension system aims to provide minimum pension benefits
through lower contributions in contrast to the Bismarckian pension system (Conde-Ruiz
et al., 2016). It is employed in establishment process by Anglo-Saxon countries, namely,
the United Kingdom, Canada, New Zealand, Australia, and Ireland, except the USA, but
also Netherlands as a basic pension system (Hinrichs, & Lynch, 2010; Ebbinghaus, 2021).

In later years, many countries have applied the elements of Bismarckian and Beveridge
pension system types in a mixed manner. Thus, the current institutional structure of the pub-
lic pension system has become complex. This complex structure can be envisaged as a com-
bination of basic, targeted, and minimum contributory pension plans (OECD, 2023). In this
sense, the differences in public pension systems across countries are nothing more than vari-
ous combinations of pension plans/pension plan mixed. Basic plans come in two different
forms, namely residence-based benefits, and contribution-based benefits. These plans are
pension plans in which the level of the benefit may vary depending on the number of years
of residence or contribution but remains unaffected by the earnings levels throughout one’s
career (Barr & Diamond, 2009). On the other hand, in targeted pension plans, the value of
the benefit is dependent on income from other sources and, in some cases, assets as well.
Consequently, pensioners with lower income receive higher benefits compared to retirees
who are better off (Holzmann & Hinz, 2005). The minimum contributory pension plan is a
different category of retirement plan. These plans establish a minimum lifetime entitlement
that can be achieved in two ways: either by gradually increasing the level of entitlement
once the length of the contribution period surpasses specific thresholds, or by calculating
year-by-year entitlements for low earners based on a higher earnings level through minimum
pension credits (Orenstein, 2008; Whitehouse, 2007).

The establishment of the private pension system (PPS) in Chile in 1981 could be attrib-
uted to the neo-liberal economic policy argument t at emerged as a solution to the encountered
issues with public pension systems. These issues, such as an increase in the elderly population,
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disruptions in macroeconomic indicators, and escalating costs, posed a significant threat to the
sustainability of the pension system (Franco & Morcaldo, 1990). Consequently, the government
viewed PPS as a viable alternative to transfer the burden of the public pension system to the pri-
vate sector, primarily due to its earning-related structure. As a result, the government aimed to
curtail public spending and transitioned from a public pension system to a public/private pension
mix through the implementation of PPS.

The literature pertaining to theory is inconclusive regarding the connection between pen-
sion systems and income inequality. In this regard, three primary linkages can be discerned in
the literature. Firstly, the pension system has the potential to diminish overall income inequal-
ity by supplying additional income to the elderly to sustain their previous income level. This
can be explained through the following means. The elderly are in a disadvantageous position
in the income distribution due to their diminished work capacity (Friedman, 1957; Modigliani,
1966; Rowntree, 1901; von Weizsicker, 1988), decreased income resources as they no longer
possess capital or labor income, and skill biases (Katz & Murphy, 1991; Levy & Murnane, 1992;
Mincer, 1974; O’Connor, 1973). Consequently, the pension system serves to advance income
equality by providing supplementary income to the elderly.

The second linkage through which pension systems affects income inequality is related
to differences in income redistribution effects of various pension (plan) types. Pension
plan types exhibit distinct impacts on income inequalities arising from intergenerational
and intragenerational inequalities. Intergenerational inequality denotes the economic,
social, or other status differences between different generations within a society (Wild-
man et al., 2022), leading to income inequality through the disparities in opportunities,
wealth, and living standards between older and younger generations. Conversely, intra-
generational inequality addresses disparities within the same generation (Peugny, Van de
Velde, & Hamilton, 2013), causing income inequality among individuals of similar ages
but different socioeconomic backgrounds, including variations in income, education, and
career advancement opportunities within a cohort. Basic pension plans, which comprise
a minimum/flat rate pension plan, engender a vertical distribution of income among the
elderly and facilitate the provision of minimum income protection for the elderly at risk
(Neugschwender, 2015). Consequently, such systems reduce poverty among the elderly
and income inequality stemming from intergenerational and intragenerational inequalities.
Targeted pension plan has the potential to mitigate old-age poverty as it offers more sub-
stantial benefits to low-income elderly individuals who lack or possess meager insurance-
based pensions (Byun, 2022). Conversely, earnings-related pension plans involve hori-
zontal redistribution, as they intend to maintain the status post-retirement (Conde-Ruiz &
Gonzélez, 2016; Palme, 2006), thereby exacerbating income inequality caused by intergen-
erational and intragenerational inequalities among the elderly. The minimum contributory
pension plan is also called as minimum pensions within earnings-related plans (White-
house, 2007). Thus, it mitigates income inequality caused by intergenerational and intra-
generational inequalities and reduces poverty if the minimum pension is increased.

The third consideration is the influence of the public/private mix' in the pension sys-
tem on income inequality, which varies depending on the institutional framework of the
public pension system within a given country. The first approach to the third considera-
tion argues that the inclusion of earning-related funding and a flat-rate benefit in the pub-
lic pension system results in a reduction of income inequality through PPS (Been et al.,
2017). Nevertheless, Korpi and Palme (1998) contend that a strong earnings-relatedness

! Public/private pension mix type can be defined as the pension system in where both public and private
pensions systems operate simultaneously in a country.
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in public pension system mitigates income inequality more as the second approach to the
third consideration.

Over a prolonged period, a substantial body of empirical literature has accumulated to
assess the theoretical linkages between pension systems and income inequality. Within this
empirical literature, many studies have investigated these linkages by utilizing decomposi-
tion methodologies (Benedict & Shaw, 1995; Hwang, 2016; Myles, 2000). Additionally,
various other studies have employed regression methodology to scrutinize the correlation
between the pension system and income distribution (Been et al., 2017; Ebbinghaus, 2021;
van Vliet et al., 2012). However, the outcomes of the empirical literature exhibit a mixed
result concerning the effect of pension systems on income inequality.

This research is expected to make a significant contribution to the existing literature in
several ways. Firstly, it seeks to conduct an empirical examination of how pension system
types affect income inequality in five countries with varying pension system characteris-
tics, particularly focusing on pension plan design, quality and integrity, and development
levels. The countries of interest are the USA, UK, Netherlands, Tiirkiye, and Italy. Sec-
ondly, while previous studies on the subject have not employed personal inequality meas-
urements, this research employs the Gini Admissible Personal Inequality Indexes (GAPII)
as an overarching measure of inequality in the empirical analysis. Thirdly, this study also
contributes to the literature by analyzing the effect of the pension system on overall income
distribution by considering pension plan, the quality and integrity types separately for pub-
lic pension and public/private pension mix. Additionally, this study examines the redis-
tributive function of the pension system, considering the three redistributive channels of
the pension system. Finally, this study also employs a micro-level dataset to analyze the
redistribution effect of pension system by inequality groups, using quantile regression
methodology.

This study is organized as follows. Section 2 discusses the properties of pension systems
in Tiirkiye, USA, Italy, UK and Netherlands. A literature review is given in Sect. 3. Sec-
tion 4 presents the model, data, and methodology. Finally, Sect. 5 provides the empirical
results, and the conclusions and implications are presented in Sect. 6.

2 The UK, USA, Turkish, Italian, Netherlands Pension Systems

The public pension systems in countries have been established as two fundamental types,
namely, the Beveridge and Bismarckian types. The origins of the UK pension system can be
traced back to the eighteenth century, when both public and private sector pension schemes
were established. The Customs and Excise Departments was the site of the first public
scheme, founded in this era (Walker & Foster, 2006), while the first private pension scheme
emerged in the early eighteenth century (Blake, 2003). In 1908, the Old Age Pensions Act
led to the creation of the first public pension system in the modern sense, which included
non-contributory benefits (Bozio, Crawford, & Tetlow, 2010). The first contributory benefits
plan was developed in 1925 by means of the Widows, Orphans, and Old Age Contribu-
tory Pensions Act, although it was not universally applicable. The transition to universal
coverage became possible after the presentation of the Beveridge Report in 1942, which
called for a flat-rate income for the elderly that exceeded the poverty measure (Hagemann
& Scherger, 2016). The UK pension system, modeled on the Beveridge plan, consists of
three pillars. The first is a public pension that takes the form of a flat-rate pension, known as
the basic state pension (BSP). The second pillar is an earning-related state pension, which
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Table 1 Institutional structures

. . State pillar Corporate pillar

of pension systems in

Netherlands, Italy, Tiirkiye, the Countries Tier 1 Tier 2 Tier 1 Tier 2

USA and the UK. Source: Aben

(2011), Elveren (2008), Fabian Ttaly v v v

et al. (2018), Hagemann and o v v

Scherger (2016). v/ Indicates the Tur.k1ye

existing tier/pension system type ~ United States v v v
United Kingdom v v v
Netherlands v v v

encompasses the State Earnings-Related Pension Scheme (SERPS) and occupational pen-
sions. The third pillar encompasses private pension plans (Table 1).

The inception of the USA pension system can be traced back to the establishment of
the army pension plan in 1799. In the nineteenth century, the naval pension plan was intro-
duced as a pension scheme, which solely covered disabled men. Currently, various pen-
sion policies are proposed based on military pension plans (Clark et al., 2003). Following
the war, retirement plans provided broader coverage for state and local employees. Subse-
quently, after World War I, all public employees were offered pension plans. The American
Express Corporation founded the first employer-sponsored pension plan in 1875, which
marked the advent of the first private pension plan (Clark et al., 2003; Seburn, 1991).
The USA pension system is composed of three pillars. The first pillar, referred to as Old
Age, Survivors, and Disability Insurance (OASDI), is the public pension system, which
its purpose is to safeguard the income level of retirees (Van Dalen et al., 2010). OASDI
is financed through a pay-as-you-go benefit program (Schmult, 2012). The second pillar
is an employer-sponsored pension plan, which operates as a defined contribution (DC)
plan (Fabian et al., 2018). This pension plan differs from the Italian second pillar, as it is
a private pension plan. The third pillar comprises voluntary saving arguments, which are
defined benefit (DB) plans, such as life annuities. The Italian pension system, on the other
hand, dates back to 1898 and underwent an evolution similar to other continental European
countries. The system covered both public and private employees and was fully funded
(Canziani, & Demekas, 1995). The Italian pension system was established based on the
Bismarckian pension type (Schludi, 2005). However, following the fiscal burden the coun-
try faced, Italy shifted from a fully funded system to a pay-as-you-go system in 1952 in the
post-World War period. Currently, the Italian pension system comprises three pillars, with
the first pillar providing public pension benefits while the second and third pillars consti-
tute voluntary and privately funded systems (Aben, 2011). It is important to note that the
second and third pillars differ in that the former is managed by the government, while the
latter is overseen by financial institutions.

The establishment of the Turkish pension system can be traced back to the post-World
War II era. Notably, the European welfare state regime played a pivotal role in shaping
the Turkish pension system, as German academics fleeing from Nazi Germany had a sig-
nificant influence on its development (Elveren, 2008). The Turkish pension system, which
comprises two pillars, features a public pension system as the first of these pillars. While
the Turkish public pension system can be classified as a Beveridge type for health services,
it adopts a Bismarckian type in terms of pension income transfer (Aysan, 2013; Babat et al.,
2020). The second pillar comprises the private pension system, which encompasses Volun-
tary Private Pension Plans as well as the Automatic Enrollment System (AES). The foun-
dations of the Dutch pension system are intricately tied to the socio-economic development
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level of country. Originating in the post-World War II era, the General Old-Age Pensions
Act (AOW) was established in 1957, marking the inception of the first pillar of the Dutch
pension system. This legislation ensured that all residents would receive a basic state pen-
sion upon reaching retirement age, representing a significant milestone in the evolution of
the Netherlands’ pension framework (van Hekken et al., 2022). The second pillar of the
Dutch pension system revolves around private employee pensions, which accumulate dur-
ing an individual’s working life. These occupational pensions are typically funded through
contributions from both employees and employers, based on collective employment agree-
ments. The capital amassed in these pension funds is strategically invested to provide a
substantial retirement income that complements the AOW (Westerhout, Ponds, & Zwan-
eveld, 2021). Lastly, the third pillar encompasses individual private pensions (Knoef et al.,
2016). This pillar offers individuals the opportunity to further fortify their financial stabil-
ity during retirement.

Tables 2 and 3 confirm that Tiirkiye, Italy, the UK, the USA, and the Netherlands have
different types of pension plans, and their pension systems vary in terms of quality and
integrity. Table 2 illustrates the current pension plan types in the first tier of the public pen-
sion systems in Tiirkiye, Italy, the UK, USA and Netherlands, along with the ratio of their
benefits to the Average Wage (AW). It highlights the variations in pension designs among
these countries, reflecting differences in benefit values and the implemented pension plans.
Moreover, it is evident that Tiirkiye and Italy have implemented identical pension plans.
However, the UK distinguishes itself by adopting a contribution-based basic pension plan
instead of the minimum contributory pension plan used by the other countries. The USA
differentiates itself in pension design by exclusively implementing only a targeted pension
plan, setting it apart from Tiirkiye, Italy, and the UK. Among these countries, the Nether-
lands is the only country that implements a residence-based basic pension plan. Analyz-
ing the ratio of benefit values to AW, all countries except Tiirkiye exhibit pension plans
with similar values over the years. In Tiirkiye, the minimum contributory pension plan has
consistently provided approximately 3-times or 4-times higher benefits compared to the
targeted pension plan over time. In Italy, the ratios of the minimum contributory and tar-
geted pension plans to AW are very close. Similarly, in the UK, they are close, but the
contribution-based basic plan has seen a reduction in its ratio over the years. In the US, the
targeted pension plans have maintained a consistent ratio to AW. Similarly, in the Nether-
lands, the residence-based basic pension plan has exhibited nearly the same ratio to AW
over the years.

In Table 3, Mercer CFA institute global pension index in 2023 categorizes different
countries based on the quality (adequacy and sustainability) and integrity of their retire-
ment income systems. It shows that Netherlands, UK, US, Italy, Tiirkiye have different the
quality and integrity of their pension systems, except for grade E. Therefore, we prefer to
include analysis these countries.” Netherlands has an A grade and an index value over 80
and it boasts a top-tier pension system. It’s characterized by its robustness, sustainability,
and integrity, ensuring that it delivers first-class benefits to retirees. The UK’s pension sys-
tem is rated B-B*. It has a sound structure with many commendable features, but there
are areas that need improvement to elevate it to an A-grade system. United States and Italy
are in the C—C" category. Their pension systems have good features but also face signifi-
cant risks and shortcomings. Addressing these issues is crucial for the efficacy and sustain-
ability of their pension systems. Tiirkiye’s pension system falls under grade D. While it

2 In the analysis, the Netherlands is represented by grade A, the UK by grade B-B +, United States and
Italy by grade C—C +, and Tiirkiye by grade D. We are grateful to the blind referees for raising this point.
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has some positive aspects, there are major weaknesses that need to be addressed. Without
improvements, the efficacy and sustainability of the system remain uncertain.

3 Literature Review

Numerous investigations scrutinize the impact of the pension system on the distribution of
income. These studies propose that the institutional framework of the public pension sys-
tem plays a pivotal role in ascertaining this association. Certain studies concentrate on the
correlation between public and private pension mix and income distribution. Nevertheless,
there is no unanimity regarding the causation between the public/private pension mix ben-
efits and income inequality. Our categorization of the preceding inquiries was carried out
employing distinct methodologies.

Various prior investigations delve into the correlation between public/private pension
mix and income distribution, often employing decomposition methodologies in their analy-
ses. Most of these studies arrive at the conclusion that there exists a positive causal link
between public/private pension mix and income inequality. Hwang (2016) scrutinizes the
impact of both public and private pension schemes on income inequality within the elderly
population of South Korea using decomposition methodology, based on 1998 and 2010
data. The results manifest that private pension contributions exacerbate income inequal-
ity in the elderly population. Additionally, public pensions unexpectedly distort income
equality. Similarly, Benedict and Shaw (1995) probe the association between pension ben-
efits and income inequality in the United States utilizing the 1983 Survey of Consumer
Finances (SCF) dataset and decomposition methodology. The analysis highlights that both
private and public pensions contribute to the escalation of income inequality.

Pryor’s (2007) investigation aims to delve into the relationship between pre-tax income
components of U.S. families. In order to accomplish this, he employs the Panel Study on
Income Dynamics (PSID) dataset from the year 1975 to 2000 and conducts a coefficient of
variation analysis. The results of the analysis indicate a positive association between retire-
ment and social transfer incomes and income inequality, which is consistent with the find-
ings of Hwang (2016) and Benedict and Shaw (1995). Baglevent (2014), on the other hand,
examines the relationship between social transfers and income distribution within Tiirkiye
using the Survey of Income and Living Conditions (SILC) household dataset and Shorrock
decomposition methodology. His investigation reveals that pension payments are a contrib-
uting factor to income inequality in the year 2013. Similarly, Selim, Giingavdi, and Bayar
(2014) study individual income inequality by considering functional income resources
and regional imbalances. They employ the Shorrock decomposition methodology and the
TURKSTAT dataset from the years 2002-2011. According to their findings, pension and
transfer incomes have an increasingly detrimental effect on income distribution over the
years. Furthermore, Bayar and Giingavdi (2021) investigate the linkage between income
sources and income distribution during the reform period from 2002 to 2007. They uti-
lize the TURKSTAT Household Budget Surveys and Shorrock and Jenkins decomposition
methodologies to analyze the period from 2002 to 2013. Their results show that retirement
earnings contribute to income inequality, which is consistent with the findings of Baglevent
(2014) and Selim, Giincavdi, and Bayar (2014).

However, there are a number of studies that confirm the negative relationship between
the public/private pension mix and income inequality undertaken by using decomposition
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methodology. Wroniski (2021) conducts an analysis on the relationship between the public
pension system and wealth inequality, utilizing the Coefficient of Variation (CV), Theil,
and MLD decomposition methods. He uses the dataset Eurosystem Household Finance and
Consumption Survey (HFCS) conducted in 2016 in Poland. The results demonstrate that
both public and private pension wealth have a reducing effect on overall wealth inequal-
ity. Conversely, other studies, unlike Wronski (2021), find that the public/private pension
mix may lead to less income equality than the public pension system, as determined using
decomposition methods. Myles (2000) investigates the Canadian Pension System’s impact
on income inequality among the elderly, using the Survey of Consumer Finances dataset
from 1988 to 1996 and the Gini decomposition method. The findings reveal that the pen-
sion system helps to decrease income inequality among elderly households. Furthermore,
private pensions may increase income inequality while public pensions may decrease
income inequality among the elderly.

Several investigations conduct to examine the relationship between the public pension
system and income distribution, with a focus on decomposition methodologies. These stud-
ies tend to emphasize the positive redistributive impact of the public pension system. For
instance, Kaneko (2001) conducts Income Redistribution Surveys in 1981 and 1993 to
examine the linkage between the social security system and income inequality in Japan.
The Gini decomposition analysis reveals that pension benefits play a crucial role in pro-
moting income equality. Similarly, Oshio and Urakawa (2007) seek to elucidate the link-
age between the social security system and income inequality among elderly individuals in
Japan. They utilize the SIRs household dataset from 1992 and 2001 and employ the MLD
decomposition method. Analysis results indicate that social security promotes income
equality among the elderly. In contrast to these findings, Lustig and Wang (2020) examine
the impact of taxes and transfers on income inequality in China. Using data from the China
Family Panel Studies (CFPS) survey in 2014, they conduct an analysis employing the Gini
decomposition methodology. The results show that public pension benefits contribute to an
increase in income inequality.

Numerous studies explore the link between public/private pension mix and income ine-
quality using regression methodologies. These studies show that the relationship between
the two can be either positive or negative, with some indicating that the public/private pen-
sion mix reduces income inequality. For instance, Van Vliet et al. (2012) conduct a study
on the impact of the shift from public pension systems to PPS on the income distribution
of older individuals in 15 European countries. Their research employs pooled time-series
cross-section regression and dataset from 1995 to 2007. They find no empirical evidence
to suggest that the shift from public pension systems to PPS increases income inequality
among older people. In fact, they discover that public and private pension spending, as well
as their sum, reduces income inequality among older people. Similarly, Jang (2019) ana-
lyzes the interaction between private pensions, institutional design of the public pension
system, and income inequality among older individuals in 19 developed OECD countries.
Fixed effect and random effect models are utilized with dataset from 1980 to 2011. The
study findings indicate that private pension reduces income inequality among older peo-
ple when there is a high coverage rate in the public pension system. However, many stud-
ies conclude that the public/private pension mix decreases income inequality less than the
public pension system. In contrast to Van Vliet et al.’s analysis, Been et al. (2017) extend
the analysis to 17 European countries from 1995 to 2011. The results show that private
pension spending increases income inequality among the elderly, while public pension
spending decreases it. Ebbinghaus (2021) also tests the effects of the pension system on
poverty in older people in 30 European countries, employing regression analysis through
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EU-SILC data from 2017/18. He uses a micro dataset to obtain macro measurements and
concludes that the public pension system decreases poverty, while private pensions may
create social inequality among older people. Furthermore, Caminada and Goudswaard
(2005) test the redistribution effect of public and private pensions on 16 wealthy countries
using microdata and regression analysis in 1997. They also obtain macro measurements
through a micro dataset and find that private pension plans increase income inequality like
Been et al. (2017) and Ebbinghaus (2021) and that public social spendings reduce income
inequality.

To sum up, previous studies utilizing decomposition and regression methodologies
don’t reach a consensus regarding the linkage between the pension system and overall
income inequality. In this study, we aim to address the gaps in existing literature high-
lighted in the introduction section by examining the impact of pension systems with differ-
ent characteristics such as pension plans, the quality and integrity, and development levels,
on income inequality in the USA, UK, Netherlands, Tiirkiye, and Italy. Additionally, we
utilize the Gini Admissible Personal Inequality Indexes (GAPII) as an overall inequality
measurement and quantile regression in a household dataset to compare inequality groups.
Furthermore, we test the three redistributive channels of the pension system to fill other
gaps in the literature.

4 Data, Model and Methodology
4.1 Sources and Descriptive Statistics of the Data

This study makes use of cross-sectional data obtained from the UK, USA, Italy, Neth-
erlands and Tiirkiye. Data availability and comparability were key factors in selecting
datasets. Therefore, the study employed the most recent household data from each sam-
ple country, ensuring the closest possible years across all datasets.’ The datasets involve:
Household Budget Survey in 2019 (from Turkish Statistical Institute (TURKSTAT, 2019))
(covering 2019), Survey of Income and Program Participation in 2021 (from the U.S.
Census Bureau, 2021) (covering 2020), Living Costs and Food Survey in 2021 (from UK
Data Service, 2022) (covering from April 2020 to March 2021), DNB Household Survey
in 2021 (from DHS Data Repository, 2021) (covering 2021) and Survey on Household
Income and Wealth (SHIW) in 2020 (from Bank of Italy, 2020) (covering 2020) household
datasets in the analyses (See Tables 4 and 5 for details).

Table 4 presents descriptive statistics of the data subject to empirical analysis by coun-
tries. Household per capita datasets are utilized in the empirical analysis, including all age
groups. The dataset subject to empirical analysis has adjustments in many ways. Firstly,
household per head data is generated using the “OECD-modified” equivalence scale
method and included in the analysis. This method is developed by Hagenaars et al. (1994).
According to this method, household income or expenditure can be modified based on spe-
cific coefficients. For example, the coefficient of a household having one adult is 1, if two
adults it’s 1.5, and if two adults and one child, it’s 1.8. Applying this method, the yearly

3 Due to the unavailability of household datasets as panel data for closely consecutive years for all coun-
tries, it was not possible to employ panel data analysis in cross-country comparisons.
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Table 4 Descriptive statistics of household datasets

GAPIL PPEN PMIX AGE EDUC EMPLOY- GENDER MAR-
MENT RIAGE

Italy (N=6211)
Mean 0.674851  28.8451 28.72553 61.97843 4.6474 0.889068 0.641282  0.859443
Median 0.143253 0 0 62 5 1 1 1
Maximum 100 100 100 98 8 1 1 1
Minimum 0 0 0 17 1 0 0 0
Std. Dev 2.632655 32.63851 32.58563 14.27358 1.865864 0.314073 0.479663  0.347592
Tiirkiye (N=11,515)
Mean 1.377326  20.82815 20.88051 51.72731 2.997308 0.600347 0.76726 0.953105
Median 0455126 0 0 51 2 1 1 1
Maximum 100 100 100 98 7 1 1 1
Minimum 0 0 0 18 1 0 0 0
Std. Dev 3.483418 33.41226 33.4456 15.12517  1.596443  0.489848 0.422596  0.211424
United Kingdom (N=5390)
Mean 8.229343  14.65336 29.86493  54.75547 3.327829 0.616698 0.592022  0.841744
Median 3.859161 0 0 56 4 1 1 1
Maximum 100 99.89263 100 80 5 1 1 1
Minimum 0 0 0 19 1 0 0 0
Std. Dev 12.29824 2490072 40.41445 16.00272 1.429855 0.486236 0.491505  0.365015
United States (N=6028)
Mean 0.993527 3.364362 5.120394 54.12177 10.97014  0.558062 0471632  0.775879
Median 0.289277 0 0 56 11 1 0 1
Maximum 100 100 100 87 16 1 1 1
Minimum 0 0 0 15 1 0 0 0
Std. Dev 2.898575 12.89852 15.61994 17.64444  2.652942  0.496659 0.499236  0.417037
Netherlands (N=1137)
Mean 3704732 17.037 36.02165 57.81706 3.17854 0.555849 0.709763  0.7854
Median 1.49039 0 0 60 3 1 1 1
Maximum 100 100 100 96 5 1 1 1
Minimum 0 0 0 21 2 0 0 0
Std. Dev 6.686732 27.06564 4531134 17.04509 1.18186 0.49709 0.454072  0.410725

Source: Authors’ own calculations

total income, public pension, and private pension income data have been redistributed and

included in the analysis. Quantile methodology is employed for empirical analyses.

4.2 The Empirical Model and the Definition of Variables

In light of the theoretical and empirical literature discussed above, this study develops two
different empirical models to examine the impact of pension system on income inequality.
These models are represented in Eq. (1) and Eq. (2) as follows:

GAPII; =y + a; PPEN; + a,AGE, + a3 EDUC;
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GAPII; =f, + p, PMIX; + ,AGE, + psEDUC, + p,EMPLOYMENT,

+ fsGENDER, + peMARRIAGE, @
where GAPII is the dependent variable and measured as the Gini Admissible Personal
Inequality Indexes; PPEN and PMIX represent the ratio of public pension and the sum of
public and private pension income to total income, respectively; AGE, EDUC, EMPLOY-
MENT, GENDER and MARRIAGE are individual’s age, education level, employment sta-
tus, gender and marital status respectively; and €i represents error terms. Model 1 employs
PPEN variable as an explanatory variable while Model 2 includes PMIX variable as an
explanatory variable. In these models, AGE, EDUC, EMPLOYMENT, GENDER and
MARRIAGE variables represents demographic and socio-economic status of households,
and they are employed as control variables. Choosing control variables is a crucial stage
in empirical analysis. We employ the five control variables related to income inequality. In
Egs. (1) and (2), AGE is the first control variable of income inequality. It is expected that
an increase in individuals’ age causes a decrease in their productivity and, therefore, nega-
tively affects income distribution (Modigliani, 1966; Rowntree, 1901). However, Becker
(1964) argues that investments in human capital can help to reduce income inequality by
increasing earnings potential over time. The employment status is the second determinant
of income distribution. According to Walrasian theory, involuntary unemployment leads
to disequilibrium in income distribution (Hahn, 1987). The difference in education level
increases the income gap (Mincer, 1974). Thus, an increase in education level is negatively
related to income inequality. Moreover, Knight and Sabot (1983) argue that unequal educa-
tion distribution increases income inequality and that an increase in average education level
reduces income inequality. Marital status correlates with socio-economic stability, with
unmarried individuals often facing greater vulnerability and income distribution disad-
vantages (Lurie & Stier, 2022). However, if people increasingly marry others with similar
education levels, it can lead to a concentration of wealth and exacerbate income inequality
(Nie et al., 2019). Lastly, gender plays a substantial role in income inequality, with gender-
based differences influencing wage rates and labor supply (Fritzell, 1999).

4.3 Inequality and Measurement

Evaluating income inequality is a crucial step in formulating effective economic policies.
A wide range of indices have been employed in the literature as an inequality measure-
ment. However, the studies frequently use the Gini coefficient, the share of income ratio
of percentiles, Theil and Atkinson indices, the Palma ratio and the coefficient of varia-
tion as inequality indicators (Nga Ndjobo et al., 2023; Rani, & Furrer, 2016). In the litera-
ture, many studies analyze income inequality through different measurement techniques.
Many studies prove that Gini coefficient is the most commonly used index (Klasen 1997;
Zagorski et al., 2014; Rozer et al., 2013; Tesch-Romer et al., 2008; Shahbaz et al., 2015;
Gupta et al., 2002). The main advantage of the Gini coefficient is to reflect full income
inequality (Sanso-Navarro et al., 2020). Thus, it could measure bias from a perfectly equal
distribution. Furthermore, it is efficient for wealth distribution in all populations (Kulp
et al., 2023).

While the Gini coefficient is a widely used measure of income inequality, it has limita-
tions. One limitation is that it can be less sensitive to changes in income at the very top and
bottom of the income distribution compared to the middle (Tan et al., 2021). This means
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that the Gini coefficient might be more responsive to changes in inequality among middle-
income groups (Wei et al., 2016). The other limitation is that the Gini coefficient’s focus on
a single value overlooks the heterogeneity among individuals’ experience within different
income groups (Davies, 2016). It treats all individuals equally, neglecting the differential
impact of inequality on various population segments.

Davies (2016) developed a new income inequality index called Gini Admissible Per-
sonal Inequality Indexes (GAPII). The GAPII provides a more disaggregated perspective,
by assigning a score to each individual based on their relative advantage or disadvantage
compared to others in the income distribution. This approach offers valuable insights into
how inequality manifests for different income groups and how potential policy interven-
tions might affect them. It is important to note, however, that GAPII do not directly meas-
ure absolute income levels; rather, it captures an individual’s relative advantage or disad-
vantage compared to others. Consequently, individuals with identical relative positions
within the income distribution will receive the same GAPII score. This underscores the
need for cautious interpretation of GAPII coefficients. Notably, the quantiles employed in
GAPII do not represent income groups but rather serve as a means to categorize individu-
als based on their relative income inequality positions.

The choice between the Gini coefficient and GAPII hinges on the specific research ques-
tion at hand. If a general overview of income inequality is required for initial analysis or
cross-country comparisons, the Gini coefficient remains a valuable tool due to its simplic-
ity and established usage (Davies, 2016). However, for a more nuanced understanding of
how inequality impacts various population segments and how policy changes might affect
them, GAPII provide a more insightful and informative approach. Moreover, this method
provides important advantages in solving the data insufficiency problem in regression anal-
ysis and personal interpretation of income inequality.

The GAPII personal equality index can be written as follows (Davies, 2016):

G, = %@[ng(y,-—yj)+n?(i?—y,~)] 3

where né represents the number of individuals having income less than or equal to y;, not
including individual i; nf’ is the number of individuals’ income being strictly bigger than

y; to nf + nlh =n- l.iiandii' are mean income of individuals having less than or equal,

excluding i, and mean income of individuals income with strictly greater than y; respec-
tively. The GAPII may exceed one if the upper-income groups hold a significant portion
of total income. Therefore, the GAPII is normalized employing the following min—max
normalization formula:

;G —min(G)
! max(Gl-) — min(G;)

Thus, personal inequality index is distributed between O and 1, just like the Gini
coefficient.

4.4 Methodology

A review of the empirical literature on the subject shows that varied empirical methods
used in income inequality-pension system analysis. These methods include regression,
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decomposition and cointegration methods. Regression analysis is mostly chosen method
in the empirical literature on the subject. It has different properties from decomposition
methodologies. Regression methods allow testing significance level of variables, show
explanatory power of the models and finally, regression analysis is more efficient than non-
regression-based decomposition for controlling endogeneity (Manna, & Regoli, 2012).

However, this study employs quantile regression methodology in estimation of the
empirical models given in Eq. (1) and Eq. (2) because Quantile regression has many advan-
tages for performing empirical analysis over regression method. It is entirely a robust, flex-
ible, and easily interpretable method (Koenker, & Bassett, 1978). Robustness enables us to
resist outliers due to the non-normality assumption for error distribution. Flexibility allows
an estimation of coefficients for each quantile. Easiness of interpretations provides all per-
spective for dependent variables since Quantile regression have a multiple-level estimation
function other than the mean parameter. It can be shown as follows:

QT(Yilxi) =B+ X +e; 4

where 0 <t <1 refers to the quantile level; Y; represents the dependent variable, X; is a vec-
tor of independent variables; f, and 3, are the estimated coefficients; and ¢; is called the
error term. The Quantile regression aims at estimating the conditional quantile function
Q.(Ylx;) using a given value of 7, rather than traditional regression analysis employing the
mean.

5 Empirical Results

This section presents the results derived from the estimating Egs. (1) and (2) utilizing
data from Tiirkiye, Italy, UK, USA and Netherlands. The utilization of quantile regression
coefficients enables the assessment of how retirement income and pension income influ-
ence income inequality across different levels of inequality. Additionally, the countries are
ranked based on their coefficients at each quantile, facilitating a comparison between them.
The quantile regression results derived from estimating Eq. (1) and (2) are provided in
Tables 6, 7, 8 and 9 below (See more details in Appendix). The findings of this study can
be succinctly summarized as follows.

First, the results in Table 6 show that public pension income has a significant and nega-
tive impact on overall income inequality across almost all inequality groups for all coun-
tries except UK and Netherlands. PPEN vary significantly from the OLS estimates across
many quantiles for each country. In USA, PPEN has a negative and increasing effect on
reducing income inequality at 10% and 1% significance levels as deviations from mean
income increases from q10 to q80, implying that retirement income is more beneficial for
higher inequality groups than lower inequality groups in terms of reducing inequality. In
UK, PPEN has a positive, increasing and statistically significant effect on income inequal-
ity as we move from ql0 to q60, meaning that retirement income is more harmful for
higher inequality groups than lower inequality groups in terms of increasing inequality. In
Tirkiye and Italy, PPEN has a negative and increasing effect on reducing income inequal-
ity at 1% significance level as deviations from mean income increases from q10 to q90 (for
Tiirkiye) from q20 to q90 (for Italy), meaning that retirement income is more beneficial for
higher inequality groups than lower inequality groups in terms of reducing inequality.

Considering the impact of PMIX on income inequality, Tables 7, 8 and 9 show that in
Tiirkiye, PMIX has a negative and increasing effect on reducing income inequality at 1%
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Table 10 Country ranking by redistributive effects of public pension income

Public pension income Public/private pension mix income
Quantile Rank Rank
ql0 TUR>USA>UK UK>NLD>TUR
q20 ITL>TUR=USA>UK UK>NLD>USA>TUR>ITL
q30 ITL > TUR>USA>UK UK>NLD=USA>TUR>ITL
q40 ITL > TUR>USA>UK UK>NLD>USA>TUR>ITL
q50 ITL >TUR>USA>UK UK>USA>NLD>TUR>ITL
q60 ITL > TUR>USA UK>NLD>USA>TUR>ITL
q70 ITL>TUR>USA UK>NLD>USA>TUR
q80 ITL>TUR>USA UK>USA>NLD>TUR
q90 ITL>TUR UK>USA>NLD>TUR

significance level as deviations from mean income increases from ql0 to q90, meaning
that pension income is more beneficial for higher inequality groups than lower inequality
groups in terms of reducing inequality. The findings are the same for Italy, the UK and
Netherlands. Specifically, this condition is observed from q20 to q90 for Italy and from q10
to q80 for Netherlands. In USA, the similar condition holds for quantiles from q20 to q60
but increasing redistributive effects disappear with q70 and next quantiles.

Second, the findings also support the hypothesis that different pension system types dif-
fer significantly in terms of their redistributive effects on income. The results in Table 10
indicate that redistributive effects of PPEN and PMIX across countries differ significantly.
In the UK and Netherlands, the redistributive effects of PMIX are stronger than PPEN. In
contrast to UK, PPEN is more efficient than PMIX for reducing income inequality in all
quantiles in Italy. In Tiirkiye, PPEN has an equal coefficient with PMIX in other quantiles
excluding q80 and q90. However, PMIX redistributes income more efficiently than PPEN
in q80 and q90. Moreover, Table 10 summarizes estimation results on redistributive effects
of public pension income. Italy has the highest rank in terms of reducing income inequal-
ity with PPEN at all quantiles excluding q10 and comparing the impact of pension income
on inequality. This implies that the Italian pension system is the most effective country in
mitigating income inequality, except for the lowest quantile (q10). Tiirkiye has the second
highest rank in terms of reducing income inequality with PPEN in all quantiles excluding
q10. USA has the third highest rank in terms of reducing income inequality with PPEN in
all quantiles excluding q10. UK has the lowest rank in terms of reducing income inequality
with positive PPEN coefficients at all quantiles, except for q70, g80 and q90. This implies
that the UK pension system is the least effective in providing income equality, except at
the higher quantiles (q70, q80, and q90). Finally, Table 10 shows country ranking by redis-
tributive effects of public/private pension mix income (PMIX). The magnitude of the coef-
ficients varies across countries, with UK having the largest coefficients. UK has the highest
rank in terms of reducing income inequality with PMIX at all quantiles. Netherlands has
the second highest rank excluding q50, g80 and q90 in terms of reducing income inequality
with PMIX. Italy has the lowest rank in terms of reducing income inequality with PMIX at
all quantiles excluding q10, q70 and q90.

Third, the findings of the study (Tables 7, 8 and 9) also provide valuable insights on the
importance of control variable of the model, namely, education, age and employment status, in
determining overall income inequality. In Tiirkiye, while the AGE and EDUC variables have
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positive and statistically significant effects on income inequality, the coefficients of MAR-
RIAGE and GENDER are negative in many quantiles. In other countries, AGE and EDUC
demonstrate analogous impacts on income inequality. However, MARRIAGE (for UK and
Italy) and GENDER (excluding Netherlands) have positive effects on income inequality.
Moreover, AGE has a negative effect on income inequality in UK and USA at different quan-
tiles. In Italy, USA, UK and Netherlands, the coefficient of EMPLOYMENT is negative and
statistically significant, reflecting that employed individuals have more income inequality than
non-employed ones.

In all countries, the positive coefficient for EDUC validates the argument put forth by
Knight and Sabot in 1983 that inequality in educational level exacerbates income inequal-
ity. The negative coefficient for EMPLOYMENT suggests that being employed is linked to
a reduction in income inequality. This finding supports the notion by Walrasian Theory that
access to employment opportunities can enhance income stability and contribute to a more
equitable income distribution. The positive coefficient for AGE confirms the assertions made
by Modigliani (1966) and Rowntree (1901) that an escalation in an individual’s age contrib-
utes to income inequality by inducing a decline in their productivity. The positive coefficient
for MARRIAGE indicates that marriage is associated with higher income levels and poten-
tially less income inequality within the household in Italy and UK. The negative coefficient for
MARRIAGE verifies unmarried individuals may face financial strain in Tiirkiye due to a lack
of partner income. Finally, the positive and negative coefficients for GENDER display gender-
based disparity in wage rates and labor supply.

Fourth, taken together, the empirical findings of this study also shed a light on three theo-
retical channels through which pension income affects income inequality level. The results
display that while in the UK, specifically the public pension, generally exacerbates income
inequality, the USA, Italy, and Tiirkiye, tend to reduce income inequality within their state
pillars. Furthermore, the public/private pension mix demonstrates effectiveness in reducing
income inequality across all pension systems. In particular, the public/private pension mix in
the UK, which country implements targeted and basic pension plans in the first tier of pub-
lic pension system, and Netherlands, which implements residence based basic plan in the
public pension system, presents a more discernable redistributive effect in comparison to the
USA, Italy, and Tiirkiye. This confirms the first approach regarding the correlation between
the public/private pension mix and income inequality. In countries where basic pension plan
isn’t implemented, the first primary linkage related to the redistributive effects of the pension
system is valid in both the state pillar and the corporate pillar. However, in the UK where
the basic and targeted pension plans are employed, none of the three redistributive channels
related to the redistributive effects of the pension system approve the public pension, while the
corporate pillar approves the first and third channels. We assess that this result in terms of the
state pillar is due to the income-inequality-distorting structure of the State Earnings-Related
Pension Scheme (SERPS) and occupational pensions’ earning-related structures. Thus, we
can conclude that the basic and targeted pension plans implemented in the UK do not suf-
ficiently negatively affect intergenerational and intragenerational inequality due to SERPS
and occupational plans. By analyzing the redistributive function of the pension system, both
the public pension and public/private pension mix systems play a predominant role in provid-
ing additional income for the elderly. Finally, the redistributive effect of pension system types
by inequality groups is examined. In the public pension system, Italy demonstrates a greater
redistributive effect, while the UK contributes to increasing income inequality among higher-
inequality groups.
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6 Conclusions and Policy Implications

This study examined the relationship between the pension system and overall income
inequality in the USA, UK, Netherlands, Tiirkiye, and Italy, considering different char-
acteristics of pension systems, in particular pension plan, the quality and integrity and
the public/private pension mix. The empirical results shed light on the redistributive
effects of pension systems in these countries and provide insights into the role of retire-
ment income and pension income in reducing income inequality. The findings reveal
that the pension system and its types have varying effects on income inequality across
the examined countries. The state pillar (public pension) tends to exacerbate income
inequality in the UK. In contrast, countries not implementing basic pension plan, such
as the USA, Italy, and Tiirkiye, generally contribute to reducing income inequality
within their state pillars. The public/private pension mix demonstrates effectiveness in
reducing income inequality across all pension systems, with the basic/targeted pension
plan mix within the public/private pension mix exhibiting a more pronounced redis-
tributive effect compared to other pension plans and their mix.

The analysis of the redistributive function of the pension system highlights the sig-
nificant role played by both the public pension and public/private pension mix sys-
tems in providing additional income for the elderly population. Moreover, examination
of the redistribution effect of pension system types by inequality groups reveals that
Italy exhibits a greater redistributive effect within the public pension system, while the
United Kingdom contributes more to increasing income inequality among higher-ine-
quality groups. In addition to the specific findings related to pension systems, several
socioeconomic factors are found to influence income inequality. Higher levels of edu-
cation (EDUC) are found to contribute to income inequality among higher-inequality
groups, supporting the notion that increase in education level causes income inequality
by unequal education distribution. Furthermore, being employed (EMPLOYMENT) is
associated with lower income inequality, emphasizing the importance of employment
opportunities in enhancing income stability and distribution. The positive coefficient for
age (AGE) verifies that increase in individuals’ age can contribute to income inequality
by decreasing in their productivity over time. Finally, the coefficients for (GENDER)
and (MARRIAGE) confirm that the disparities of marital status and gender are crucial
determinants of income inequality.

These findings have important implications for policymakers. The study suggests that
policymakers should consider the design and structure of pension systems, particularly
the inclusion of a public/private pension mix, to effectively address income inequality.
Additionally, policies that promote access to education and employment opportunities
can play a crucial role in reducing income inequality. Overall, this research contributes
to the existing literature by providing insights into the relationship between the pension
system, pension system types, and overall income distribution, and it offers recommen-
dations for better economic outcomes.
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