Adequacy and Fiscal Sustainability
A long‐term evaluation of public pension schemes
in Hungary and Poland

Inaugural‐Dissertation
zur
Erlangung der Doktorwürde
Wirtschafts‐ und Verhaltenswissenschaftliche Fakultät
der Albert‐Ludwigs‐Universität Freiburg im Breisgau

vorgelegt von
Diplom‐Volkswirt Christoph Freudenberg (geb. Müller)
aus Dresden

Freiburg, Sommersemester 2015

Dekan: Prof. Dr. Albert Gollhofer
Erstgutachter: Prof. Dr. Bernd Raffelhüschen
Zweitgutachter: Prof. Dr. Tim Krieger
Datum des Promotionsbeschlusses: 17.12.2015

Contents

Contents
List of Figures ......................................................................................... V
List of Tables ........................................................................................ VII
List of Abbreviations...............................................................................IX
1

Introduction ...................................................................................... 1

2

Pension Indicators ............................................................................. 5
2.1

2.1.1

The notion of pension adequacy................................................................. 6

2.1.2

Measuring pension adequacy – A taxonomy of indicators......................... 7

2.1.3

The final choice of adequacy indicators.................................................... 13

2.2

3

Macro pension indicators .......................................................................... 16

2.2.1

The notion of sustainable pension finances ............................................. 16

2.2.2

Concepts of pension liabilities .................................................................. 17

2.2.3

Further fiscal indicators applied................................................................ 26

Assumptions. ................................................................................... 29
3.1

Demographic assumptions ........................................................................ 29

3.1.1

Main demographic assumptions ............................................................... 29

3.1.2

Future demographic development ........................................................... 31

3.1.3

Sensitivity to demographic assumptions .................................................. 35

3.2

Discount rate assumption………………………………………………………………………… 39

3.2.1

Perspectives on discount rates ................................................................. 39

3.2.2

How will interest rates develop over time? .............................................. 42

3.2.3

The choice of the discount rate ................................................................ 46

3.3

4

Micro pension indicators............................................................................. 6

Wage, GDP and employment growth assumptions…………………………………… 51

3.3.1

Wage growth ............................................................................................. 51

3.3.2

GDP and employment growth .................................................................. 54

Hungary ........................................................................................... 57
4.1

Legal framework ....................................................................................... 57

4.1.1

The current public pension system ........................................................... 57

4.1.2

Recent pension reforms ............................................................................ 58

4.2

Micro-simulation model ............................................................................ 63

4.2.1

General outline.......................................................................................... 63
I

Contents

4.2.2

Calculation of average yearly income (AYI) .............................................. 64

4.2.3

Calculation of the accrual factor (AF) ....................................................... 67

4.2.4

Calculation of the retirement factor (RF) ................................................. 72

4.2.5

Calculation of the pillar factor (PF) ........................................................... 72

4.2.6

Calculation of 2nd pillar pensions .............................................................. 72

4.3

4.3.1

The revenue side ....................................................................................... 74

4.3.2

The expenditure side ................................................................................ 80

4.4

Adequacy analysis .................................................................................... 89

4.4.1

Past pension levels .................................................................................... 89

4.4.2

Future pension levels ................................................................................ 90

4.5

4.4.2.1

Pre-reform scenario .........................................................................................90

4.4.2.2

The RA65 reform ..............................................................................................93

4.4.2.3

The switch-back reform ...................................................................................94

4.4.2.4

Final discussion ................................................................................................96

Cash flow projection ................................................................................. 97

4.5.1

Pre-reform scenario .................................................................................. 98

4.5.2

The RA65 reform ....................................................................................... 99

4.5.3

The switch-back reform .......................................................................... 100

4.5.4

The early retirement cut reform ............................................................. 101

4.5.5

The 40 service year reform ..................................................................... 102

4.5.6

Summary: Future pension deficits after recent reforms ........................ 103

4.6

5

Macro cohort model ................................................................................. 74

Implicit public pension liabilities ............................................................. 105

4.6.1

Implicit pension liabilities in the pre-reform scenario ............................ 105

4.6.2

Implicit pension liabilities after recent reforms ..................................... 107

4.6.3

Excursus: ADL – Completing the households’ wealth picture ................ 109

Poland ........................................................................................... 111
5.1

Legal framework ..................................................................................... 111

5.1.1

The current public pension system ......................................................... 111

5.1.2

Recent pension reforms .......................................................................... 112

5.2

Micro-simulation model .......................................................................... 117

5.2.1

General outline ....................................................................................... 117
II

Contents

5.2.2

Estimation of pension rights accrued until 1999 .................................... 118

5.2.3

Estimation of pension rights accrued until 2010 .................................... 120

5.2.4

Estimation of future pension rights ........................................................ 121

5.2.5

Future initial pension levels .................................................................... 128

5.3

Macro cohort model ............................................................................... 129

5.3.1

The revenue side ..................................................................................... 129

5.3.2

The expenditure side............................................................................... 137

5.4

Adequacy analysis .................................................................................. 143

5.4.1

Past pension levels .................................................................................. 144

5.4.2

Future pension levels .............................................................................. 145

5.4.2.1

Pre-reform scenario....................................................................................... 146

5.4.2.2

The FDC cut 1 reform..................................................................................... 146

5.4.2.3

The RA67 reform ........................................................................................... 147

5.4.2.4

The FDC cut 2 reform..................................................................................... 148

5.4.2.5

Drivers of future shrinking adequacy ratios .................................................. 149

5.4.2.6

Future pension adequacy over the life-cycle ................................................ 153

5.4.2.7

Future adequacy risk groups ......................................................................... 155

5.4.3

5.5

Future potential minimum pension recipients ....................................... 157

5.4.3.1

The minimum pension threshold – Today and in the future ........................ 158

5.4.3.2

Projection of future minimum pension recipients ........................................ 159

Cash flow projection ............................................................................... 164

5.5.1

Pre-reform scenario ................................................................................ 165

5.5.2

The FDC cut 1 reform .............................................................................. 166

5.5.3

The RA67 reform ..................................................................................... 167

5.5.4

The FDC cut 2 reform .............................................................................. 168

5.5.5

Summary: Future pension deficits after recent reforms ........................ 170

5.6

Implicit public pension liabilities ............................................................. 172

5.6.1

Implicit pension liabilities in the pre-reform scenario ............................ 172

5.6.2

Pension liabilities after recent reforms................................................... 174

5.6.3

A differentiation of pension liabilities by pension schemes ................... 176

5.6.4

Excursus: ADL – Completing the households’ wealth picture ................ 177

III

Contents

6

Country Comparison and Future Reforms ...................................... 181
6.1

6.1.1

Adequacy................................................................................................. 182

6.1.2

Cash flow projection ............................................................................... 186

6.1.3

Implicit public pension liabilities ............................................................. 189

6.2

Future reforms for Hungary .................................................................... 192

6.2.1

Increasing the retirement age further .................................................... 192

6.2.2

The life expectancy factor – A valuable alternative................................ 193

6.2.3

The impact of future potential reforms .................................................. 195

6.3

7

Country comparison ............................................................................... 182

Future reforms for Poland ....................................................................... 200

6.3.1

Four channels to increase pension entitlements over the life-cycle ...... 201

6.3.2

Channel 1: Increasing the contribution basis ......................................... 202

6.3.3

Channel 2: Increasing savings ................................................................. 203

6.3.4

Channel 3: Extending contribution careers ............................................ 206

6.3.5

Channel 4: Distributional measures ........................................................ 209

6.3.5.1

International overview of poverty relief instruments ...................................210

6.3.5.2

Why not focus on social assistance? ..............................................................211

6.3.5.3

Reforming the existing minimum pension – Is it an option? .........................212

6.3.5.4

Alternative 1: The basic pension ....................................................................215

6.3.5.5

Alternative 2: The bonus pension ..................................................................216

6.3.5.6

Summary ........................................................................................................219

Summary and Conclusions…………………………………………………………. . 221

References .......................................................................................... 225
Appendix............................................................................................. 243

IV

List of figures

List of Figures
Figure 1: Structure of Polish Population in 2010/2030/2060 ..................................................... 32
Figure 2: Structure of the Hungarian Population in 2010/2030/2060 ........................................ 33
Figure 3: The development of the age dependency ratio in Poland and Hungary ..................... 34
Figure 4: Old age dependency ratio under various demographic scenarios – Poland ................ 37
Figure 5: Old age dependency ratio under various demographic scenarios – Hungary ............. 38
Figure 6: Bond yield and GDP growth – Germany and France .................................................... 43
Figure 7: Labour productivity growth path for Poland and Hungary 2015-2060 ........................ 54
Figure 8: Employment and GDP growth path for Poland and Hungary 2015-2060 .................... 55
Figure 9: Average gross earnings of males in 2006 by age and education ................................. 65
Figure 10: Probability of becoming inactive after different contribution histories .................... 70
Figure 11: Working days profile after different contribution histories – Example of males....... 71
Figure 12: Average gross earnings 2010...................................................................................... 74
Figure 13: Changing proportion of single pillar members – Example of males .......................... 76
Figure 14: Weighted contribution rates of males ....................................................................... 77
Figure 15: Male contributors‘ probabilities in 2010 .................................................................... 78
Figure 16: PAYG contributions per capita of population, in HUF and prices of 2010 ................. 79
Figure 17: Male retirement and non-retirement rates end of 2010 ........................................... 84
Figure 18: Accumulated life-cycle retirement probabilities – Example of males........................ 86
Figure 19: Corrected male old age retirement probabilities ....................................................... 87
Figure 20: Cash flows before and after the RA65 reform ........................................................... 98
Figure 21: Cash flows before and after the 2010 switchback reform ....................................... 101
Figure 22: Cash flows before and after the early retirement cut reform ................................. 102
Figure 23: Cash flows before and after the 40 service years reform ........................................ 103
Figure 24: Future mismatch of contributions and expenditures after recent reforms............. 104
Figure 25: Implicit pension liabilities and assets in Hungary – Pre-reform scenario ................ 106
Figure 26: Distribution of the contribution basis – Example of males ...................................... 126
Figure 27: Overview of the future rates of return..................................................................... 128
Figure 28: Monthly average gross earnings and contribution basis ......................................... 129
Figure 29: Probability to be an FDC participant in January 2011 .............................................. 130
Figure 30: Average male NDC contribution rates...................................................................... 131
Figure 31: Monthly average male NDC contributions per active contributor: 2010 vs. 2020 .. 132
Figure 32: Probability to contribute to ZUS – Example of males .............................................. 133
Figure 33: Employment in agriculture in Poland and across the EU in 2011 ............................ 134
Figure 34: NDC contributions per capita of population ............................................................ 136
Figure 35: Average NDC accounts per capita of the population ............................................... 138
Figure 36: Probability of retiring into old age ........................................................................... 141
Figure 37: Male adequacy ratios – The impact of the benefit formula..................................... 151
Figure 38: The development of the minimum pension 2015-2060 .......................................... 159
Figure 39: Cash flows– With and without the FDC cut 1 reform............................................... 166
V

List of figures

Figure 40: Cash flows – With and without the RA67 reform .................................................... 168
Figure 41: Cash flows – With and without the FDC cut 2 reform ............................................. 169
Figure 42: Pension deficits after recent reforms ...................................................................... 170
Figure 43: Implicit pension liabilities and assets in Poland – Pre-reform scenario .................. 173
Figure 44: The accrual of ADL over time – Under different reform scenarios.......................... 179
Figure 45: Unemployment rate 1990-2013 .............................................................................. 183
Figure 46: Development of the life expectancy factor ............................................................. 194
Figure 47: Expenditure and contribution projection – After future potential reforms ............ 196
Figure 48: Expenditure and contribution projection – RA70 with changing behaviour ........... 197
Figure 49: Contribution rate projection under various potential reforms ............................... 198
Figure 50: Four channels to improve pension adequacy .......................................................... 202
Figure 51: Final pension under different reform scenarios ...................................................... 213
Figure 52: Effective marginal tax rate under different reform scenarios ................................. 214
Figure 53: Cash flows under different wage growth scenarios – Hungary ............................... 245
Figure 54: The impact of different indexation rules on pension finances – Hungary............... 248
Figure 55: Cash flows under different wage growth scenarios – Poland ................................. 251
Figure 56: The impact of different indexation rules on pension finances – Poland ................. 255
Figure 57: Accrued entitlements under the ABO and PBO method ......................................... 259
Figure 58: Distribution of the 2010 contribution basis of entrepreneurs ................................ 268
Figure 59: The stabilizing effect of higher pension decrement level ........................................ 270
Figure 60: Distribution of pension entitlements by age and benefit type – Hungary .............. 272

VI

List of Tables

List of Tables
Table 1: Prominent concepts to measure pension adequacy ....................................................... 8
Table 2: Definitions of pension liabilities .................................................................................... 18
Table 3: Main demographic determinants – A retrospect and outlook using Europop2013 ..... 30
Table 4: Sensitivity of demographic assumptions – Poland ........................................................ 36
Table 5: Average bond yield and GDP growth in major economies, in real terms ..................... 44
Table 6: Effective vs. market rate interest rates ......................................................................... 49
Table 7: Past labour productivity growth in G7, EU15 and CEE countries .................................. 54
Table 8: Increase in legal retirement ages .................................................................................. 60
Table 9: Pension contribution rates for single and mixed pillar members ................................. 75
Table 10: Age specific probabilities of women to retire early under the 40 service years rule .. 83
Table 11: Current adequacy ratios .............................................................................................. 90
Table 12: Adequacy ratio of an average scheme member – Pre-reform scenario ..................... 91
Table 13: Drivers of pension adequacy – Pre-reform scenario ................................................... 92
Table 14: Adequacy ratios after the increase in retirement ages ............................................... 93
Table 15: Adequacy ratios of FDC members – Before and after the switch-back reform .......... 95
Table 16: Adequacy ratios – Average scheme member, legal status quo................................... 95
Table 17: Total expenditures and contributions in 2010 ............................................................ 97
Table 18: The change in pension liabilities after recent reforms .............................................. 107
Table 19: Relative financing gap (RFG) ...................................................................................... 108
Table 20: Households‘ wealth in Hungary ................................................................................. 110
Table 21: Old-age pension contribution rates – After the FDC cut 1 reform ............................ 115
Table 22: Differences in contribution history – Applicants vs. non-applicants ......................... 119
Table 23: IC regression results................................................................................................... 120
Table 24: Valorization factor of FDC contributions, NDC contributions and initial capital ....... 121
Table 25: Differentiation of scheme members by dominant contribution types ..................... 123
Table 26: Contrib-regression results ......................................................................................... 124
Table 27: Adequacy ratios of current retirees........................................................................... 145
Table 28: Adequacy ratios – Before and after FDC cut 1 .......................................................... 146
Table 29: Adequacy ratios after the RA67 reform .................................................................... 148
Table 30: Adequacy ratios after the FDC cut 2 .......................................................................... 149
Table 31: Adequacy ratios under complete and observed contribution careers...................... 152
Table 32: Adequacy ratios over retirement – The example of females retiring in 2015 .......... 154
Table 33: Life-cycle adequacy ratios ......................................................................................... 154
Table 34: Expected adequacy ratios by dominant contribution career groups ........................ 156
Table 35: Proportion of new retirees falling below the minimum pension level...................... 160
Table 36: Proportion of new retirees eligible for a minimum pension ..................................... 161
Table 37: Gap between pension benefits accrued and MP ...................................................... 161
Table 38: Proportion of new retirees eligible to a MP – Full wage indexation of MP .............. 162
Table 39: Gap between pension benefits accrued and MP – Full wage indexation of MP ...... 162
VII

List of Tables

Table 40: Total ZUS pension expenditures and contributions in 2010 ..................................... 165
Table 41: Implicit pension liabilities after recent pension reforms .......................................... 175
Table 42: Relative financing gap (RFG) with infinite and limited time horizon ........................ 175
Table 43: Implicit pension liabilities differentiated by pension schemes ................................. 176
Table 44: Total households’ wealth in Poland .......................................................................... 178
Table 45: Comparison of adequacy ratios in Poland and Hungary ........................................... 183
Table 46: Labour market performance ..................................................................................... 184
Table 47: Old age dependency ratio 2010-2060 – Poland, Hungary and EU28 ....................... 187
Table 48: Comparison of cash balances 2010-2060.................................................................. 187
Table 49: 2nd pillar transition costs in 2010 ............................................................................. 188
Table 50: Comparison of implicit liabilities ............................................................................... 190
Table 51: Changes in life expectancy at age 65 in the period 1960-2060 ................................ 192
Table 52: RA67 and RA70 reform – Legal details and assumptions.......................................... 195
Table 53: Adequacy ratios after potential future reforms........................................................ 199
Table 54: Bonus schedule ......................................................................................................... 217
Table 55: Bonus pension by income groups ............................................................................. 218
Table 56: Status quo and reform options of social pensions in Poland .................................... 220
Table 57: Sensitivity to the discount rate – Liabilities, Hungary ............................................... 243
Table 58: Sensitivity to wage growth – Liabilities, Hungary ..................................................... 244
Table 59: Sensitivity to demographic assumptions – Pension deficits, Hungary...................... 246
Table 60: Sensitivity to demographic assumptions – Liabilities, Hungary ................................ 247
Table 61: The impact of different indexation rules on pension liabilities – Hungary ............... 248
Table 62: Sensitivity to the tax and contribution ceiling reform – Hungary ............................. 249
Table 63: Sensitivity to the discount rate – Liabilities, Poland ................................................. 250
Table 64: Sensitivity to wage growth – Liabilities, Poland ........................................................ 252
Table 65: Sensitivity to demographic assumptions – Pension deficits, Poland ........................ 253
Table 66: Sensitivity to demographics – Liabilities, Poland ...................................................... 254
Table 67: Sensitivity to indexation rules – Liabilities, Poland ................................................... 255
Table 68: Minimum pension expenditures under alternative indexation scenarios ................ 256
Table 69: Tax brackets and rates 1990-2013 ............................................................................ 260
Table 70: Contribution ceilings 1992-2013 ............................................................................... 261
Table 71: Employee contributions 1988-2012 .......................................................................... 261
Table 72: Adequacy ratios of FDC members before and after switch-back reform ................. 262
Table 73: Adequacy ratios of FDC members with and without switch-back ............................ 263
Table 74: Adequacy ratios over retirement – The example of females retiring in 2015 .......... 264
Table 75: Life-cycle adequacy ratios ......................................................................................... 265
Table 76: Replacement rates – Hungary and Poland ................................................................ 266
Table 77: Work-regression results – Hungary........................................................................... 271

VIII

List of Abbreviations

List of Abbreviations
ABO
ADGL
ADL
ADNL
AF
AR
AWG
AYI
B
CB
CD
CEE
CEU
CP
CPI
CSO
CWGL
CWL
CWNL
DB
DCI
EC
ECB
EMTR
Eq.
ESA
FDC
ff
GAAP
GDP
HUF
IAA
IAS
IC
IFRS
ILO
IMF
IPL
IPSAS
ISA
ISAP
ISG

Accumulated benefit obligation
Accrued-to-date gross-liabilities
Accrued-to-date liabilities
Accrued-to-date net-liabilities
Accrual factor
Adequacy ratio
Working Group on Ageing Populations and Sustainability
Average yearly income
Initial pension benefit
Contribution basis
Capital deepening
Central Eastern European
Council of the European Union
Contributory service periods
Consumer price index
Central Statistical Office
Current workers’ gross liabilities
Current workers’ and retirees’ liabilities
Current workers’ net liabilities
Defined benefit
Days covered by insurance
European Commission
European Central Bank
Effective marginal tax rate
Equation
European System of National and Regional Accounts
Funded defined contribution
and the following
Accepted Accounting Principles
Gross domestic product
Forint, Hungarian currency
International Actuarial Association
International Accounting Standard
Initial capital
International Financial Reporting Standards
International Labour Organization
International Monetary Fund
Implicit pension liabilities
International Public Sector Accounting Standards
International Accounting Standards
International Standard of Actuarial Practice
Indicators Sub-Group
IX

List of Abbreviations
KRUS
LCAR
LCRP
LE
MP
NCP
NDC
ODR
OECD
OFE
ONYF
OPL
OSGL
OSL
OSNL
PA
PAY
PAYG
PBO
PC
PF
PLN
p.p.
RA65
RE
RF
RFG
RPR
RR
SA
SPC
SRA
SSW
TA
TC
TE
TFP
TFR
TI
WB
wd
ZUS

Polish farmers’ pension scheme (Polish: Kasie Rolniczego Ubezpieczenia
Społecznego)
Life-cycle adequacy ratio
Life-cycle retirement probabilities
Life expectancy
Minimum pension
Non-contributory service periods
Notional defined contribution
Old-age dependency ratio
Organisation for Economic Co-operation and Development
Open pension funds (Polish: Otwarty Fundusz Emerytalny)
Administration of the Hungarian Pension Insurance (Hungarian: Országos
Nyugdíjbiztosítási Főigazgatóság)
Output per labour unit
Open-system gross liabilities
Open-system liabilities
Open-system net liabilities
Pension per annum
Pension accrual years
Pay-as-you-go
Projected benefits obligation
Pension capital
Pillar factor
Zloty, Polish currency
Percentage point
Retirement age increase to 65
Reference earnings
Retirement factor
Relative financing gap
Risk-of-poverty rate
Rates of return
Social assistance
Social Protection Committee
Statutory retirement age
Social security wealth
Total pension account
Total contributions
Total expenditures
Total factor productivity
Total fertility rate
Total income
World Bank
Work days
Polish social insurance institution (Polish: Zaklad Ubezpieczen Spolecznych)
X

Introduction

1 Introduction
Public pensions have become one of the core political issues in Western societies. There is
practically no election without a heated debate on the future of the national pension system.
Pensions rank high on the political agenda as nearly all members of society, from the young to
the old, are affected by pension policy. The fiscal and economic importance of pensions
triggers the heat of public debate further. OECD countries spend about 8 % of GDP on public
pension expenditures, which are often the largest budget items in the public sector.1 Even a
small change in pension benefits can therefore generate a sizeable impact on government
finances. Yet a further factor explains the widespread discussion: The public pension landscape
is currently in a profound transformation process which greatly challenges traditional pension
models. This becomes most apparent when looking at Central Eastern European (CEE)
countries.2
Labour market careers change: A continuous employment career was the standard in CEE
countries like Poland and Hungary during the communist era. With the transformation from a
planned to a market economy, unemployment skyrocketed and long breaks in labour careers
have become a common phenomenon in Eastern Europe. It is increasingly apparent that these
labour market changes will “retire” into pension systems over the next decades. Less beneficial
careers will translate into lower pension levels. This raises concerns in CEE countries about the
future adequacy of pension benefits.
Populations are ageing rapidly: Currently, the age structure in Eastern Europe is among the
youngest in the EU. This is about to change. CEE countries are on the verge of a new
demographic era. The fundamentals of this demographic transition were already laid two
decades ago in the 1990s and early 2000s when birth rates dropped immensely and reached
their lowest value ever measured in these countries.3 The children not born during these years
will also not become the contributors and tax payers in the future. Additionally, Eastern
Europeans are getting older. Life expectancy is rapidly converging to the high levels observed
in old EU member states. As a result, most Eastern European countries can expect a doubling
of the old age dependency ratio by 2060. In some countries, such as Poland and Slovakia, this
indicator may even triple by 2060 – the most rapid ageing process in the entire EU.4 This
demographic development puts substantial fiscal pressure on public pension schemes, which
are financed dominantly on a pay-as-you-go (PAYG) basis. Therefore, the long-term fiscal
stability of public pension schemes in CEE countries is severely in question.
Reforms change the pension landscape of tomorrow, too: Different strategies have been
chosen to prepare for the demographic changes ahead. Some countries, such as Poland, opted
for a complete systemic pension reform from a defined benefit (DB) to a notional defined
1

See Eurostat (2013a), p. 170.
CEE countries are defined in this study as former communist countries which are not participating in
the Commonwealth of Independent States (i.e. countries such as Russia and Belarus are not included).
3
Fertility rates declined below a level of 1.3 births per woman during these years. See Eurostat (2014).
4
See Eurostat (2014) and section 3.1.
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contribution (NDC) system. Others, like Hungary, chose parametric reforms of its DB system
only, such as increases in retirement ages. How successful are these different measures to
stabilize pension finances over the long-term? This question also concerns the spread of the so
called “Hungarian disease” across Eastern Europe. Starting with Hungary in 2010, many CEE
countries rolled back from mandatory funded pensions (2nd pillar pensions), cutting
contributions to these schemes and nationalizing accrued pension rights. While these rollback
reforms improve fiscal stance in the short- and medium-term, many economists worry about
the fiscal burden in the further future.
The aim of this study is to evaluate how these different transformation processes affect public
pension systems over the long-term. The survey focuses on Poland and Hungary; these two
countries are interesting to analyse because their economies are among the largest in Central
Eastern Europe and feature an extensive public pension system with expenditures above 10 %
of GDP. The long-term development of their pension systems is thus of high relevance on a
national level and for the EU as a whole.
The long-term performance of pension schemes is assessed from two perspectives: 1) pension
adequacy and 2) fiscal long-term stability. Clearly, pension evaluation needs these two to
tango. Sound performance in terms of pension adequacy is not worth a penny if the future
benefit levels are not financeable over the long-term. Additionally, fiscal sustainability alone is
not sufficient if it comes at the cost of widespread old age poverty. Therefore, the challenge of
policy makers is to find the equilibrium between these two sides of the pension coin.
Quantitative evaluations are crucial for this political decision process. So far, independent nongovernment pension projections are extremely rare in Poland and Hungary.5 Thus, the aim of
this study is to bridge this gap and to provide the first comprehensive examination of the
nationalization of 2nd pillar pension rights in Poland and Hungary.
Implicit pension liabilities (IPL) are standard indicators to assess the fiscal long-term costs of
public pension schemes. Over the last years, they received increasing attention on the
international stage. IPL will become a new mandatory figure of European national accounts
beginning in 2017. Additionally, the OECD plans to publish these figures on a regular basis.
Given this increasing focus on IPL, this study discusses the main concepts of public pension
obligations in greater detail and presents estimates for Poland and Hungary.
In recent years, pension economists have gained increasing access to large micro databases on
contribution and retirement histories which is mirrored in the recent pension literature.6 With
this study we follow this research strand. We can benefit from comprehensive administrative
micro datasets on Poland and Hungary. These databases allow to draw a differentiated picture
of future pension adequacy by various socio-economic characteristics (e.g. by age, gender,
income, education, job contract). They are valuable to assess the impact of distributional
reforms to future pension income. We show, for instance, that the introduction of the flat tax

5

For Hungary, the last comprehensive assessment was provided by Orban and Palotai (2005) as well as
by the Pension Roundtable (2009). For Poland, the most recent independent pension evaluation was
carried out by Domińczak and Góra (2006) as well as Egert (2012).
6
See, for instance, Liebman et al. (2009), Geyer and Steiner (2014) or Knoef et al. (2015).
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in Hungary has a significant and most likely unintended impact on future pension levels and
fiscal stability.
This survey is structured as follows: Chapter 2 discusses indicators to measure pension
adequacy (section 2.1) and fiscal long-term stability of public pension schemes (section 2.2). A
set of standard and new indicators is chosen to reflect the different dimensions of pension
adequacy. With respect to fiscal stability indicators, a focus is set on implicit pension liabilities.
Chapter 3 presents and discusses the key assumptions used in the pension projections. This
includes demographic assumptions (section 3.1), the choice of the discount rate (section 3.2)
as well as wage, GDP and employment growth assumptions (section 3.3). Thereafter, the longterm performance of the Hungarian and Polish public pension systems is assessed. The two
country chapters are structured in the same manner: First, the legal framework and recent
pension reforms are described; second, the micro-simulation model to project individual
contribution careers as well as the dynamic cohort model to project future cash balances is
presented; third, the country chapters provide a detailed outlook on future pension adequacy
and fiscal sustainability. These key sections discuss how the changes in labour market careers,
demographics, and recent pension reforms affect the future of public pensions. Chapter 6
compares the long-term performance of both countries and examines the main pension
challenges that lie ahead. Thereafter, future potential reforms are discussed in sections 6.2
and 6.3. For Hungary, further increases in retirement ages as well as the use of a life
expectancy factor are evaluated. For Poland, the introduction of a basic and a bonus pension
are examined. Chapter 7 summarizes the main findings.
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Pension Indicators

2 Pension Indicators
The aim of this study is to assess how well public pension schemes perform in Poland and
Hungary. Before this evaluation it is a natural question to ask what constitutes a good pension
system. There is an ongoing debate in academic literature (Barr and Diamond, 2009, Brown,
2008) on the key aims to be fulfilled by pension systems. Generally, it is agreed that pension
systems serve multiple purposes. However, up until now, no agreement on a standard list of
pension goals has been reached in academic literature.
Some consensus on what constitutes a good pension system has been reached across
international organizations. According to the Laeken Agreement signed by the European
Council in 2001, pension systems should fulfil three general aims: 1) adequacy of pensions, 2)
financial sustainability of pension systems, and 3) modernization of pension systems in
response to changing needs. The objectives set by other international institutions also largely
resemble these goals. The World Bank declares 1) adequacy, 2) affordability, 3) sustainability,
as well as 4) robustness in case of major shocks as primary goals of pension systems.7 The
OECD, another main stakeholder in pension policy, lists six objectives of pension systems
which guide their policy recommendations, namely 1) pension adequacy, 2) financial
sustainability, 3) administrative efficiency, 4) broad coverage, 5) provision of work incentives,
and 6) diversification of retirement savings.8
This study focuses on the two main objectives mentioned by all three institutions: adequacy
and financial sustainability. Both are regarded as essential goals of pension systems, and it has
often been argued that pension evaluations should assess the two concurrently.9 In fact, policy
makers may be confronted with the trade-off of performing well either in terms of adequacy
or in terms of financial sustainability. Thus, only when looking at both simultaneously one can
find a politically feasible equilibrium. Having set adequacy and financial sustainability as the
main objectives, let us turn our focus to the indicators that measure these two goals.
The choice of indicators is crucial and may itself determine the final message of the analysis.
Often pension indicators demonstrate the short-term performance of the pension system,
while the long-term development is disregarded. Such a focus can affect the perception and
thereby the decisions of policy makers. Reforms that are fiscally beneficial in the long-term,
but not in the short-term, may be delayed or reversed.10 Thus, the choice of indicators used
and the time perspective applied can already bias pension evaluations and policy actions.11
Keeping this in mind, the aim of the following section is to select a number of pension
indicators which are suitable for short- as well as long-term pension analysis.

7

See Holzmann and Hinz (2005), p. 6.
See OECD (2012), p. 21f.
9
See EC (2012a), p. 20.
10
See Soto et al. (2011), p. 4 or Gokhale and Smetters (2003), p. 10f.
11
This phenomenon may be compared to the agenda setting theory introduced by McCombs and Shaw
(1972). Under this theory, the media (usually) sets the agenda of the public debate. In our case, it is the
pension indicators’ choice which is assumed to affect the pension debate, and thereby the pension
reforms enacted.
8

5

Pension Indicators
Furthermore, the indicators chosen should fulfil the objective of the EU to “develop reliable
and easy-to-understand information on the long-term perspectives of pension systems” [CEU,
2001, p. 7]. In line with this goal, the indicators and results should be applicable for policy
communication to the general public.12 Nevertheless, more sophisticated indicators will also
be presented that provide additional information and are valuable for the academic discourse.
Given these aims, the study at hand evaluates the long-term pension performance from a
micro perspective (pension adequacy) and a macro viewpoint (fiscal sustainability). The
following two sections 2.1 and 2.2 discuss the indicators used for these two perspectives in
greater detail. Section 2.2 on macro indicators is enriched by a thorough discussion of implicit
pension liabilities, which will become a new mandatory figure of European national accounts
beginning in 2017.

2.1 Micro pension indicators
It is generally agreed that a main objective of pension systems is to provide adequate benefit
levels. In the following section we discuss the widely used notion of adequacy (see subsection
2.1.1) and review the literature on pension adequacy indicators (see subsection 2.1.2). On this
basis, appropriate measures are chosen in subsection 2.1.3 for the pension evaluation in
subsequent chapters.

2.1.1 The notion of pension adequacy
The search for a common definition of pension adequacy is quite a challenging task. While the
term is commonly used in social debates, the political viewpoints of its meaning diverge
substantially. Clearly, there is no single interpretation of the politically loaded notion of
pension adequacy.13
A broader consensus of what constitutes an adequate pension system can be noted on an
international level. The World Bank (WB), one of the key stakeholders in international pension
policy, regards an adequate pension system as one, “that provides benefits to the full breadth
of the population that are sufficient to prevent old-age poverty on a country-specific absolute
level in addition to providing a reliable means to smooth lifetime consumption for the vast
majority of the population.” [Holzmann and Hinz, 2005, p. 6]. In other words, the WB declares
both poverty alleviation and life-cycle consumption smoothing as main objectives of adequate
pension systems. This is in line with the goals of the common EU pension policy. According to
the Laeken objectives, which were agreed upon by EU member states in 2001, pension
systems should ensure that “older people are not placed at risk of poverty” and allow all
individuals access “to earn pension entitlements enabling them to maintain, to a reasonable
degree, their living standard after retirement.” [CEU, 2001, p. 6]. Additionally, adequate
pension systems should guarantee “solidarity within and between generations” [CEU, 2001, p.
6]. Thus, EU pension policy looks at adequacy not only from an intragenerational perspective –
with the aim of poverty alleviation – but also from an intergenerational viewpoint. Large
12
13

See Velculescu (2010), p. 5.
See Eurostat (2013a), p. 60.
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intergenerational gaps in resources between cohorts at one point in time (e.g. comparing the
working and retired populations) and at different points in time (e.g. comparing current and
future retirees) may, therefore, be a point for political consideration. The OECD defines
adequate pension benefits as those which guarantee to “maintain a decent standard of living
in old age” [OECD, 2012, p. 22]. Like other stakeholders, they are relatively silent about the
pension value needed to finance a “decent” standard of living. As a rule of thumb, however,
the OECD targets at pension levels (both public and private) which replace about 70 % of the
final salary. They underline that “for low income individuals, the level of retirement income
may need to be higher […] to be deemed adequate.” [OECD, 2012, p. 161].14 This is close to the
target level of the WB report, written by Holzmann and Guven (2009), which applies a netreplacement rate of 80 % as an adequacy benchmark. The authors state that this adequacy
level should be reached by means of both public and private old age provision. Last but not
least, the International Labour Organization (ILO) defines minimum standards of adequate
pension levels which should guarantee a decent standard of living in old age.15 In accordance
with Convention No. 102, an old age benefit amounting to 40 % of previous earnings is
considered adequate.16
To sum up, there is some international consensus that adequate pension systems should aim
at poverty alleviation and a smoothing of life-cycle consumption to provide a decent standard
of living during old age.17 The EU adds an intergenerational dimension to this multidimensional
adequacy perspective.18 There are very different views on the amount that would make
pension levels adequate. This aspect should be kept in mind when interpreting our results in
the following chapters. But first let us take a closer look on the measurement of pension
adequacy.

2.1.2 Measuring pension adequacy – A taxonomy of indicators
While there is some consensus on the general notion of pension adequacy, no agreement has
been reached on how to measure it. In fact, each of the main international stakeholders
(OECD, EU, ILO, WB) has come up with its own set of indicators to evaluate the adequacy
performance of pension systems. In academic literature no common metric to estimate
pension adequacy can be found, too. Against this background, Table 1 provides a taxonomy of
14

The OECD is not quite consistent with respect to their adequacy target. While the OECD (2012) aims at
a replacement rate of 70 % in chapter 6, chapter 4 promotes a replacement rate target of 60 %.
15
See Humblet and Silva (2002), p. 26.
16
The value of 40 % of average earnings is applied to workers with 30 years (or less) of contribution or
employment. Poland, though not Hungary, has signed Convention 102. A higher level of 45 % of
reference earnings is set in convention 128. However, most countries (including Poland and Hungary)
have not yet ratified the latter social security standards. For more details see also ILO (2014).
Additionally, the European Code of Security sets a minimum replacement rate of 40 % of previous
earnings. See CEU (2002), p. 43 or CEU (2015).
17
Poverty reduction during old age is often regarded as the narrow definition of pension adequacy. In
line with this viewpoint, pension benefits should be above an absolute minimum level that varies over
time and across countries. The earnings replacement function, which guarantees to maintain a decent
standard of living, is, on the contrary, seen as the broader definition of adequacy. See Eurostat (2013a),
p. 61.
18
See Chybalski (2012).
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prominent adequacy indicators that are used on an international level. It summarizes the main
conceptual differences of these metrics. Table 1 presents an overview of indicators, rather
than providing a complete picture of adequacy measures. Furthermore, it serves as a basis for
the following discussion of the main advantages and shortcomings of international adequacy
indicators. Based on this review, appropriate indicators for the adequacy analysis of the study
at hand are chosen.
Table 1: Prominent concepts to measure pension adequacy
Replacement rate indicators

Indicator Group
Concept Name

Replacement
rates

Theoretical
replacement
rates

Institution/Author

OECD

EC - ISG ¹

EC - AWG ²

Numerator

initial pension

initial pension

average
pension

Denominator

average life
time earnings

final earnings

Gross

˅

˅

Net

˅

˅

Theoretical

˅

˅

˅

˅

Benefit ratios

Aggregate
replacement ratio

Relative median
income ratio

Eurostat

Eurostat

˅

˅

initial pension

˅

˅
˅

˅

˅

Historic estimates

retirement wealth

earnings ³

retirement
consumption

˅

-

˅

-

˅
˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

˅

Societal perspective

pension wealth

˅
˅

Multiple age groups
Individual perspective

median pension of disposable income
persons aged 65-74 of people aged 65+

disposable income economy wide
economy wide median earnings of
of cohorts younger average final
average wage persons aged 50-59
than 65
earnings

Empirical
Single age group

Life-cycle wealth indicators
Gross average
Wealth-consumption
replacement Pension wealth
ratio ⁴
ratio
e.g. Hurd and
EC - AWG ²
OECD
Rohwedder (2008)

Prospective estimates

˅

˅

˅

One point in time

˅

˅

˅

˅

Life-cycle

˅
˅

˅

˅

˅

˅

˅

˅

˅

˅

1 ISG = Indicators' sub-group of European Commission (EC); 2 AWG = Working Group on Ageing Populations and Sustainability of European Commission (EC); 3 The OECD applies
individual gross earnings as denominator for both gross and net pension wealth; 4 This name shall serve as a general label of indicators in the tradition of Hurd and Rohwedder (2008).

Source: Own illustration.

Theoretical or empirical replacement rates

One very basic feature of pension schemes is to (partially) bridge the gap of earnings during
old age. In other words, the pension scheme serves as a vehicle to smooth life-cycle income
and consumption.19 Replacement rates represent the most prominent metric to measure this
income smoothening function. They display the ratio of pension benefits relative to working
life earnings.
In practice, replacement rates are difficult to compare, as each institution chooses a different
calculation method. The OECD, for instance, bases its replacement rate estimations on a
theoretical approach. In their flagship report Pensions at a glance they measure the ratio of
initial pension benefits relative to lifetime earnings after a hypothetical contribution career.
The base scenario assumes a full work history from age 20 until the statutory retirement age.
In other words, they take the simplifying assumption that no breaks in contribution careers
occur. Hence, periods of, for instance, unemployment or maternity leave are not taken into

19

See Barr and Diamond (2006), p. 16.
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account. The European Commission (EC) also applies theoretical replacement rates.20 Their
estimates differ, however, from OECD figures in their chosen assumptions. While the OECD
applies, for example, a 3.5 % real rate of return of funded assets, the EC opts for only a 3 %
rate.21 Additionally, the hypothetical career length varies between the OECD and EC
calculations.22 These conceptual differences clearly impair the comparability. Thus, it does not
come as surprise that the estimates presented by the OECD and EC diverge substantially for
selected countries.23
Theoretical replacement rates are useful if data availability is limited, for instance in large
cross-country comparisons. Whether they provide a representative picture of old age benefits
is, however, highly questionable.24 In particular, the assumption of a full working history
deviates considerably from actual contribution histories. In fact, periods of unemployment or
sick leave with zero or little pension accruals are a widespread phenomenon, in particular
during the recent transformation processes in Poland and Hungary.25 Thus, the standard OECD
and EC estimates are likely to overestimate actual benefit levels considerably. Both institutions
try to overcome this shortcoming by presenting different contribution career scenarios. They
consider inter alia career breaks due to long unemployment and child care periods as well as
different earnings levels.26 On this basis, the heterogeneity of contribution careers can partly
be reflected. Ultimately, however, only empirical estimates can give insights into the actual
contribution careers and the resulting adequacy of benefits. Fortunately, the quality of pension
data is improving and empirical replacement rates are used increasingly for social policy
evaluations. As the name implies, they are based on empirically observed contribution careers,
thus allowing the capture of the heterogeneity of actual labour market careers.
Single or multiple age groups

Most estimates place their focus on the benefit levels of one retirement age group only – see
Single age group in Table 1. Usually benefits of new retirees are analysed. Other indicators
assess benefit levels of multiple pensioner cohorts such as the benefit ratio applied by the
Working Group on Ageing Populations and Sustainability of the European Commission (AWG).
The latter ratio provides a broad adequacy picture of the group of overall retirees.

20

A main basis for these estimates has been provided by the Indicators Sub-Group (ISG) of the Social
Protection Committee (SPC). See e.g. EC (2009).
21
See e.g. Eurostat (2013a), p. 133 and EC (2012a), p. 135.
22
The OECD applies a continuous contribution career from age 20 to the legal retirement age. The EC,
on the contrary, assumes 40 years of employment starting from age 25 to 65. See Eurostat (2013a), p.
132 and EC (2012a), p. 133.
23
The OECD (2011) estimates for Hungary, for example, a theoretical gross replacement rate of 75.8 %,
while the EC (2012b) calculates a much lower value of 60.2 %. Both cover public and mandatory private
pension entitlements. For further details see OECD (2011), p. 121 and EC (2012b), p. 87.
24
See also Grech (2013), p. 11.
25
For further details on the contribution history in Hungary and Poland see sections 4.2.3 and 5.2.4.
26
See e.g. Eurostat (2013a) or EC (2012a).
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Individual or societal perspective

The denominator chosen for the estimation of replacement rates is also decisive. Some studies
use the last individual wage before retirement, others apply individual life-time earnings (see
Table 1). The former approach usually leads to lower replacement rates as earnings tend to
increase over the working life cycle. An intergenerational or societal perspective is taken if
economy-wide average earnings are applied as the denominator of replacement rates.27 The
benefits of elderly cohorts are then directly compared to average earnings of the working
population. Thus, for the intergenerational adequacy perspective, e.g. promoted by the EC,
average earnings in the economy should be applied as the denominator.
Historic or prospective estimates

Most studies focus either on historic replacement rates or on future, prospective ones (see
Table 1). Thus, an intergenerational comparison of current/historic and future pension
adequacy is often not realized.
Gross, net or consumption perspective

Further differences occur with respect to tax treatment. A number of studies calculate gross
replacement rates, but it is also common to subtract taxes and other levies such as social
security contributions both from earnings and pension levels to estimate net replacement
rates. Given significant differences in tax design, cross-country rankings of pension adequacy
may vary substantially depending on the application of gross- or net-replacement rates.28 Net
estimates provide a better approximation of available income to be used for consumption (and
savings) during retirement. Yet, these figures are insufficient to show whether pre-retirement
consumption or living standards can be sustained after retirement, as formulated in the
objectives of the WB and EC.
Recent literature on pension adequacy (Scholz et al., 2006; Hurd and Rohwedder, 2008;
Poterba et al., 2012) goes beyond the concept of replacement rates and assesses whether the
available resources at retirement are sufficient to finance the consumption path after
retirement. We summarize this new strand of adequacy measures under the term wealthconsumption ratios. The data requirements for these indicators are rather extensive, which
may explain the limited use of wealth-consumption ratios so far.
Wealth-consumption ratios enrich the adequacy analysis in two ways. First, they aim to
consider the actual consumption needs during retirement as a benchmark of pension
adequacy, rather than pre-retirement earnings. Consumption needs may differ by household
size due to returns to scale. Thus, the per capita post-retirement consumption of a two person
household may be smaller than its single household equivalent. The recent literature,
therefore, considers the household context for the adequacy analysis. Furthermore, it reflects
the decline in consumption needs observed after retirement. Home production and nonrequired work related expenditures are often seen as main explanations for the drop in
27
28

See Eurostat (2013a), p. 61.
See e.g. Grech (2013), p. 7.
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consumption after retirement.29 Thus, a complete consumption smoothing may not be
optimal.30 Second, the recent literature strand aims to consider the entire portfolio of
economic resources during retirement, including not only pension annuities, but also assets as
well as public benefits in-kind.31 The OECD (2013) demonstrates that public pensions represent
only about 59 % of income sources during old age in a sample of 34 OECD countries. 32 Work
and capital income contribute another 20 % each. Hungary is exceptional in the OECD ranking.
Public pensions account for more than 80 % of the elderly income in Hungary – the highest
value across OECD countries. Capital income is negligible, and employment income represents
about 15 % of total income in Hungary. The income proportions for Poland are fairly similar. It
should, however, be noted that imputed rents from homeownership are not reflected in these
figures.33
One point in time vs. life-cycle indicators

One further limitation of traditional adequacy indicators such as replacement rates is that they
measure benefit levels only at one point in time.34 Usually, the initial pension benefit is
compared to previous earnings and generally, they do not provide any information on pension
adequacy in later years of retirement.35 The impact of indexation rules on retirement income
can therefore not be displayed with the standard outline of replacement rates. The indexation
effect on pension adequacy can be substantial, as it accumulates over a long period of time,
often over more than 20 years of retirement. Thus, replacement rates are insufficient to
indicate the development of purchasing power over the entire retirement life-cycle.36
Pension wealth estimates aim to overcome the limitations of one-point-in-time indicators and
calculate the sum of pension entitlements accrued over the entire retirement period. The
OECD provides these stock figures on a regular basis in their flagship report Pension at a
glance. Pension wealth estimates are valuable to quantify the effect of the changing life
expectancy, retirement ages and indexation rules on individual pension wealth, and serve as
an indicator of the pension generosity over the entire retirement life-cycle. However, whether
29

See Hurd and Rohwedder (2008) and Battistin et al. (2009).
Whether the observed decline in consumption after retirement is in line with the life-cycle models has
been widely discussed. A broad overview on the literature explaining this retirement-consumption
puzzle is presented by Hurst (2008).
31
For a further discussion see also Eurostat (2013a), chapter 2.
32
The proportion varies widely by income decile. As expected, for lower income deciles public pensions
represent by far the most dominant income source during old age. See Eurostat (2013a), p. 72.
33
The dominance of public pensions in retirees’ income portfolios would clearly drop if imputed rents
were considered. This is particularly the case in Hungary, which has one of the highest rates of home
ownership in Europe: nearly 90 % of Hungarian households are owners of a residential property. Only
Romania shows higher home ownership rates across the EU. See Eurostat (2014). For an overview of the
weight of imputed rents in the household`s income portfolio of the elderly see Eurostat (2013a), p. 85.
In Hungary (Poland) the disposable income of the age group 65+ rises by nearly 30 % (25 %) if net
imputed rents are included. This increase is far above the average of 18 % observed in the sample of 23
European countries.
34
See also Grech (2013), p. 19.
35
The EC (2012a) calculates theoretical replacement rates 10 years after retirement to measure
indexation effects on pension adequacy.
36
See OECD (2012), p. 161.
30
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pension benefits are sufficient to maintain the living standards during retirement cannot be
answered with OECD pension wealth figures.37 For this purpose, wealth estimates need to be
confronted with the stock that guarantees sufficient consumption over retirement.38 Still,
pension wealth figures outline only one piece of the puzzle of retirement resources, similar to
replacement rates. For a complete picture of adequacy the entire retirement wealth (including
financial and non-financial assets) should be compared to aggregate consumption after
retirement. The ratio of both is reflected by the wealth-consumption ratio which is used by
Hurd and Rohwedder (2008).39 Alternatively, the wealth gap, i.e. the additional stock needed
to finance the intended consumption during retirement, can be estimated.
Pension gaps

Similar to the wealth gap annual pension gaps are also used for adequacy evaluations. They
indicate to which extent replacement rates fall below a certain threshold. The OECD (2012), for
example, estimates the gap between net-replacement rates of mandatory schemes and a
benchmark of 60 % of final earnings. In a second step, the amount of private pension
contributions necessary to bridge this gap can be quantified.40 Both the pension gap and
required private savings estimates should, however, be interpreted with caution as they are
sensitive to the threshold choice. The latter parameter is disputed and can differ between
countries. In some states (e.g. DK or NL) employee pension schemes provide a large part of old
age income. Thus, a large pension gap in public pension schemes may, in fact, not be that
problematic.
Poverty indicators

Poverty indicators are increasingly used to assess the distribution of income of the elderly
population. The at-risk-of-poverty rate (RPR), used by the OECD and EC, is one such standard
figure to estimate the prevalence of old age poverty. It quantifies the share of persons with a
disposable income below the threshold of 60 % of the national median disposable income
after social transfers.41
The RPR indicator must be interpreted with caution. First, it covers only the income flow
received during one period. Asset holdings of the elderly, such as real estate and financial
wealth, which are usually higher than in the working population, are neglected. As shown by
the OECD (2013), a consideration of these assets may alleviate the risk of poverty substantially.
37

Additionally, OECD pension wealth figures are also based on hypothetical career paths. As a result,
they share the same caveats as theoretical replacement rates – discussed above.
38
See Love et al. (2008) or Grech (2013). These authors base their adequacy analysis on wealth
estimates. They compare total wealth to the assets necessary to remain above the poverty line (or a
multiple of it) over the expected life-cycle.
39
The authors simulate a consumption path based on actual data. Household size matters and returns
to scale in consumption are reflected. Due to the extensive data requirements, the wealth replacement
rate proposed by Hurd and Rohwedder (2008) has so far only been estimated for the US. New crosscountry micro databases such as the Euro-area Household Finance and Consumption Survey provide a
promising base to also estimate such wealth replacement rates for European countries in the next years.
40
See e.g. Antolin and Whitehouse (2009).
41
The OECD sets the threshold of being at risk of poverty at 50 % of the median disposable income,
while the EC applies a value of 60 %.
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Second, RPRs are monetary indicators only. Public services such as free transport or cultural
activities are neglected. In fact, the empirical evidence indicates that the elderly can generally
profit more from in-kind transfers than the working age population.42 Moreover, lower
quintiles of the income distribution benefit most from these public services. Thus, in-kind
transfers have the potential to significantly reduce old age poverty.43 Third, the RPR, as all
relative poverty indicators, reacts sensitively to changes in its denominator. Imagine, for
instance, that median national disposable income rises from year t to year t+1, while pension
benefits remain constant. According to the metrics of the RPR this would lead to a rise in
pension poverty – despite the fact that benefit levels have not changed. Fourth, the RPR does
not provide any information on the distribution of elderly incomes below the poverty
threshold. This shortcoming is overcome to some extent with the at-risk-of-poverty gap. It
measures the average distance to the poverty threshold of those who are said to be “at risk of
poverty”.44

2.1.3 The final choice of adequacy indicators
To evaluate the different aspects of pension adequacy, a set of indicators must be chosen. The
review (see Table 1) has shown that the main stakeholders in international pension policy use
rather different concepts and indicators to measure pension adequacy. The choice is usually
determined by data constraints as well as the focus of the analysis. This study follows the
multi-dimensional adequacy perspective of the EU and aims to measure how pension systems
perform in terms of 1) poverty alleviation, 2) life-cycle smoothening of income, and 3)
intergenerational adequacy. For this purpose, not only one, but a number of standard and new
adequacy indicators have been chosen.
As in most other studies, the choice of indicators is limited by data availability. Unfortunately,
information on the full scope of old age income and wealth is neither accessible in Poland nor
in Hungary. Therefore, it is not possible to follow the very recent literature strand with an
estimation of wealth consumption ratios. Like most former adequacy studies, the focus lies on
public pension income only. Other economic retirement resources such as capital income,
imputed rents or public in-kind benefits are neglected. This limitation is, however, of less
significance in Hungary and Poland as public pensions represent by far the most dominant
income source during retirement. Nevertheless, it has to be underlined that we are only able
to provide a partial picture of old age income. This limitation should be taken into
consideration when interpreting our results.
Replacement rates are applied to measure to which extent the standard of living can be
maintained after retirement. This standard indicator is chosen because most policy makers are
42

Therefore, as an alternative approach, a non-monetary viewpoint on poverty is increasingly being
taken. For example, the concept of material deprivation aims to identify individuals who are not able to
afford a list of socially perceived necessities such as heating, TV, etc. For an overview on the concept of
material deprivation and its measurement on a European level see Nelson (2012). Some authors, such as
Draxler and Mortensen (2009), extend this analysis and assess social exclusion, which also considers
socio-cultural components (e.g. access to social networks).
43
For more details see Eurostat (2013a), p. 59-113.
44
The at-risk-of-poverty gap is measured both by the OECD and Eurostat.
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familiar with its interpretation. In contrast to the OECD and EC, this study does not use
theoretical replacement rates, as this indicator lacks information on actual contribution
careers. Very comprehensive administrative data allows us to estimate empirical replacement
rates which reflect the cohort specific contribution history. The use of actual contribution data
is of particular importance in Hungary and Poland as both countries experienced a significant
transformation of the labour market throughout the last decades.
In this study, replacement rates are defined as the ratio of initial pension benefits 𝑃 to average
pre-retirement earnings 𝐴𝐸 in the last 10 years before retirement (see Eq. 1).45 To assess the
development of pension adequacy over time historic and prospective gross replacement rates
are compared. This allows to measure pension adequacy of past and future retirees’
generations.
𝑅𝑅𝑟,𝑓 =

Eq. 1

𝑃𝑟,𝑓
𝐴𝐸𝑟,𝑓

Traditional replacement rates capture the change in income before and after retirement only.
They do not provide any information on the absolute pension level or on the risk of poverty. In
fact, a low income earner may obtain a pension equal to 80 % of his pre-retirement income but
still fall below the subsistence level. To take the poverty perspective into account, the so called
adequacy ratio (𝐴𝑅) is additionally applied. It compares initial pension level 𝑃 at retirement
age 𝑟 in a future year 𝑓 with the benchmark of average earnings in the economy 𝐸 in this
period (see Eq. 2).
𝐴𝑅𝑟,𝑓 =

Eq. 2

𝑃𝑟,𝑓
𝐸𝑓

The AR indicates to which extent the average pension level of future retirees falls below a
certain subsistence level (measured as a proportion of average earnings). Moreover, the AR
may be used not only to assess average pension levels but also to outline the percentage of
pension scheme members falling below a poverty line – similar to the at-risk-of-poverty ratio.
This calculation is feasible as we base on a micro simulation of a large and representative
sample of contributors.
Last but not least, the AR indicator also captures the intergenerational adequacy dimension
fostered by the EC. First, it compares to which extent benefit levels of the elderly deviate from
the average earnings of the working age population. Second, an analysis of the AR indicator
over time allows us to evaluate how pension levels (relative to average earnings) change
between retirees’ generations. Due to these virtues of the AR, this indicator is used as the key
adequacy indicator in this study.

45

The application of a strict final earnings concept is unfeasible as some retirees show zero earnings in
the last year before retirement in our simulation. The use of life-cycle earnings is also not valuable as we
lack the actual contribution history before the fall of the Iron Curtain in Poland and Hungary. Due to the
structure of our micro-data, pre-retirement earnings cover only those below the contribution ceiling.
Hence, for very high income groups our estimates reflect the replacement function of the public pension
system only to a limited degree.
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Traditional adequacy indicators are limited as they present adequacy at only one point in time.
To overcome this limitation the life-cycle adequacy ratio (LCAR) is used in addition. It shows
the average AR for retirement at age 𝑟 in a future year 𝑓 over the entire expected retirement
length 𝐿𝐸.
𝑟+𝐿𝐸𝑟,𝑓

Eq. 3

𝐿𝐶𝐴𝑅𝑟,𝑓 =

∑𝑖=𝑟

𝐴𝑅𝑖,𝑓+(𝑖−𝑟)
𝐿𝐸𝑟,𝑓

For the measurement of poverty risk, this new indicator is superior to the common life-cycle
indicator of pension wealth used, for example, by the OECD. A simple example illustrates this
point. Imagine that we want to assess the impact of an increase in life expectancy on the risk
of pension poverty. Under the ceteris paribus condition, this higher longevity would translate
into higher pension wealth values as they sum up the present value of pension benefits over
the retirement-cycle. Thus, when looking on pension wealth estimates only, one may conclude
that the adequacy of pensions improves. The opposite is, however, very likely the case in many
pension systems. In fact, higher life expectancy leads to a longer retirement period. If pensions
are indexed in line with price development, they are generally decoupled from the earnings
growth experienced in the economy. Thus, with each additional year in retirement, the
distance to average earnings in the economy grows and the adequacy of pensions shrinks
under a price indexation regime. The new LCAR indicator used in this study is able to capture
such indexation effects, in contrast to traditional pension wealth estimates.
Based on the presented set of indicators, consisting of empirical replacement rates, adequacy
ratios and life-cycle adequacy ratios, this study is able measure the various dimensions of
pension adequacy in section 4.4 and 5.4.
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2.2 Macro pension indicators
The aim of the following section is to select a number of macro indicators for the assessment
of pension schemes. In line with the common objectives of international pension policy, we
focus on long-term stability indicators of pension finances. This section starts with a discussion
on what constitutes a fiscally sustainable pension system (see subsection 2.2.1). Thereafter,
we will look at pension liability indicators which have been widely used in recent years to
measure governments’ pension obligations as well as the long-term fiscal stability of unfunded
pension schemes. Since there is an increasing interest in Europe in these figures with the new
mandatory recording of pension liabilities in national accounts, we will discuss the concepts
and applications of the various forms of pension liabilities in greater detail in subsection 2.2.2.
Finally, alternative indicators that measure fiscal sustainability of pension schemes will be
presented in subsection 2.2.3.

2.2.1 The notion of sustainable pension finances
The concept of sustainability is multifaceted and various definitions exist.46 In general, it is
agreed that a system can be regarded as sustainable if it can be “maintained at a certain rate
or level” [Oxford Dictionary, 2014]. A pay-as-you-go (PAYG) pension system is often
interpreted as sustainable if major modifications to pension rules, mainly of contribution
and/or benefit levels, will not be necessary in the foreseeable future to preserve the budget
balance.47 This definition is followed by the World Bank, which states with respect to pensions
that a “sustainable system is one that […] can be maintained over a foreseeable horizon under
a broad set of reasonable assumptions.” [Holzmann and Hinz, 2005, p. 6]. The EU and OECD do
not provide a clear definition of the term “financial sustainability” with respect to pension
schemes despite their increasing use of this term in the last decades.48 Both institutions,
however, underline the need “to weather the demographic changes that are set to take hold”
[EC, 2012a, p. 4] when speaking of financial sustainability of pension systems.
In this study, we regard a pension system as financially sustainable if the sum of expected
future revenues and current assets are sufficient to finance the sum of future expenditures.49
Thereby, any reform enacted today which affects future benefit and contribution levels will be
considered. Thus, the main aim of the sustainability indicators chosen is to outline the need for
further pension reform. The focus is not on sustainability or solvency of overall public finances.

46

See e.g. Bell and Morse (2008), p. 3ff.
See Breyer (2001), p. 2. A relatively similar definition is provided by Blake and Mayhew (2006), p. 287.
48
The EC (2012c) devoted, for example, a so called White Paper to the subject of “Adequate, Safe and
Sustainable Pensions” in 2012. However, the term “sustainability” in the framework of pensions is not
defined in this document or other EU documents.
49
Some authors such as Grech (2010) use a broader concept of sustainability with respect to pensions.
They emphasize the interdependence of adequacy and financial sustainability. In their view, inadequate
pension levels can also be regarded as unsustainable because they entail the risk of reform reversals.
Grech, therefore, proposes the concept of “social sustainability” which guarantees that both financial
stability and the other set of objectives are met. See Grech (2010), p. 109. We will return to this
perspective in the results discussion in chapters 4-6.
47
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For this research question a much broader analysis, which would consider all sub-systems of
the public sector, would be required.50

2.2.2 Concepts of pension liabilities
The estimation and recording of pension liabilities is a very common practice in the business
sector. Accounting standards such as the IAS (International Accounting Standard) provide
comprehensive requirements and guidelines for the calculation of these stock figures on a
company level.51 Also in the public sector is the recording of pension liabilities becoming more
and more widespread. For instance, the International Public Sector Accounting Standards
(IPSAS) set out rules and requirements for the estimation of pension obligations of public
bodies.52
For social security pension schemes, standards to guide the measurement of pension liabilities
have not been available until very recently, despite the fact that these obligations often
amount to a multiple of the conventional public debt. With the adoption of the new European
System of National and Regional Accounts (ESA 2010) in 2013, this has changed. Standards
have been set up to measure and record obligations of unfunded public pension schemes in
national accounts.
The lack of accounting standards has not prevented authors from estimating pension liabilities
of unfunded social security schemes in the last decades. Prominent studies in this field have
been provided, for example, by Van den Noord and Herd (1993), Chand and Jaeger (1996),
Kune (2000), Holzmann et al. (2004). Additionally, the ECB has commissioned a large crosscountry study (Müller et al., 2009) of unfunded public pension obligations established in the
EU.53
The concepts applied in past estimates of unfunded public pension liabilities differ and can
explain the variation in results.54 For a better understanding of the different methodological
approaches, a classification of pension liabilities is valuable. Three liability groups are generally
differentiated:55 1) Accrued‐to‐date liabilities (ADL), 2) Current workers’ and retirees’ liabilities
(CWL), and 3) Open‐system liabilities (OSL). These liability types differ with respect to the
consideration of future pension accruals (see Table 2). The group of ADL takes into account
pension rights accrued until a past base year only. It is therefore most compatible with
backward-looking statistics. The other two concepts additionally reflect pension entitlements
earned in future years by current workers (CWL) and future workers (OSL). In the case of CWL,
50

See e.g. Jabłonowski and Müller (2014).
The treatment of pension schemes is expounded in chapter 19 of the IAS. It is mandatory for listed
companies in Europe. There are a number of further national accounting regulations, so called Generally
Accepted Accounting Principles (GAAP), which govern the recording of pension liabilities in the business
sector.
52
For public sector pension schemes, national recording standards are also used, which differ
considerably between countries and with respect to IPSAS. For a comprehensive EU comparison see
Ernst and Young (2012).
53
A number of studies have extended the analysis and evaluated the implicit liabilities of the entire
public finances see e.g. EC (1999).
54
For a further discussion see Kaier and Müller (2015), p. 4-8.
55
This classification is based on Franco (1995).
51
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the pension scheme continues its existence until the last current contributor dies. New
entrants after the base year are not allowed. For OSL it is assumed that the pension scheme
will continue to exist for a relatively long time horizon.56
In order to calculate net-liabilities, the present value of gross liabilities is confronted with
pension assets of the respective group (see Table 2, last column). Also the estimation of assets
differs with respect to the time horizon applied. In the case of the ADL group, only financial
reserves of the respective pension scheme accrued until the base year are taken into account
as assets. In Poland and Hungary, substantial financial reserves do not exist. In other words,
gross- (ADGL) and net-liabilities (ADNL) are (nearly) equal in these countries. Therefore, we will
not differentiate between net and gross terms and use the expression of ADL from here
onwards. Net-liabilities of the Open-System group additionally consider future contributions
(and possibly taxes) paid by current and future generations into the pension scheme. They are
referred to as the implicit asset of the pension scheme.57
Table 2: Definitions of pension liabilities
Liability Group

Definition of Gross-Liabilities

Accrued-to-date
liabilities

Present value of future pensions
accrued by current retirees + by
current workers due to past
contributions
= ADGL

Financial Reserves
= Assets I

ADGL + Present value of future
pensions due to future
contributions of current workers
= CWGL

Present value of future
contributions of current
workers + Assets I = Assets II

CWGL + Present value of pensions
due to contributions of future new
(workers') generations
= OSGL

Present value of
contributions of future
workers' generations +
Assets II = Assets III

(ADL)

Current workers’ and
retirees’ liabilities
(CWL)
Open-system liabilities
(OSL)

Definition of Assets

Definition of Net-Liabilities
Accrued-to-date net-liabilities
(ADNL)

ADNL = ADGL - Assets I

Current workers’ and retirees’
net-liabilities (CWNL)
CWNL = CWGL - Assets II
Open-system net-liabilities
(OSNL)
OSNL = OSGL - Assets III

Source: Own illustration based on Holzmann et al. (2004).

The choice of the presented liability concepts for economic research and policy advice depends
on the question one aims to address. Each of the three liability concepts has its own strengths
and limitations which should be made crystal clear to avoid misunderstanding. Misreporting of
our liability estimates (Müller et al., 2009), e.g. by Bloomberg (2012), underline the importance
of the following discussion on the proper use of the three types of pension liabilities.58 Let us
start with an outline of each liability concept which also discusses the potential use for policy
advice and research.

56

The range of options extends from only including children not yet in the labour force to an infinite
perspective.
57
The possible consideration of future tax payments as pension assets will be discussed further below.
58
The Bloomberg (2012) article misinterprets the level of ADL as an indicator of long-term fiscal stability
of overall public finances.
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Accrued-to-date liabilities (ADL)

In principle, ADL sum up the individual pension entitlements 𝐸 of each current pension
scheme member with the personal identification number 𝑖 (1 ≤ 𝑖 ≤ 𝑁) and age 𝑥 accrued
until a certain base year 𝑏 (see Eq. 4). The group of pension scheme members is limited to 𝑁
individuals which are either already retired or still active contributors. Pension rights 𝐸
represent the future expected payment stream of annual accrued-to-date benefits 𝐵 𝑎𝑐𝑐𝑟𝑢𝑒𝑑
discounted to the base year 𝑏 (see Eq. 5). These simplified equations point out that a number
of actuarial assumptions have to be chosen for the calculations. This includes inter alia
assumptions on the cumulated survival probabilities 𝑝𝑎𝑐𝑐𝑢𝑚 or the discount rates 𝑟, which are
discussed in greater detail in section 3.2. A more profound outline of the calculation procedure
is presented in section 4.2 as well as 5.2.
𝑁

Eq. 4

Eq. 5

Ex,b,i

𝐴𝐷𝐿
𝐴𝐷𝐺𝐿𝑏 = ∑ 𝐸𝑥,𝑏,𝑖
𝑖=1

𝑎𝑐𝑐𝑟𝑢𝑒𝑑
𝐴𝐷𝐿
𝑎𝑐𝑐𝑢𝑚
𝐸𝑥,𝑏,𝑖
= ∑𝐷
∗ 𝑝𝑠,𝑓
∗ (1 + 𝑟)𝑥−𝑠
𝑠=𝑥+1 𝐵𝑠,𝑓,𝑖

(𝑌 ≤ 𝑥 ≤ 𝐷)

= pension entitlements of an individual i of age x in the base year b,

accrued
Bs,f,i
= annual pension benefits accrued-to-date of an individual i at age s in a future year
f (f = b + s − x ),
accum
ps,f
= probability of individuals (of age x in the base year) to survive age s in a
future year f (f = b + s − x ),
D
= maximum lifetime considered,
Y
= youngest age at which pension rights were accrued in the base year b,
r
= discount rate,
N
= number of individuals covered in the pension scheme.

Different actuarial methods exist for the calculation of ADL and there is a profound discussion
in literature and among actuaries (Bodie, 1990; Barth, 1991; Reinsdorf, 2010) on the most
suitable approach for the calculation of accrued-to-date pension obligations. The decisive
difference between the concepts lies mainly in the reflection of future wage increases. In fact,
pension rights accrued by active contributors may differ considerably depending on the
reflection of future earnings growth. There are two main actuarial methods to estimate ADL.59
A narrow measure, in terms of actuarial assumptions taken, is the so called Accumulated
Benefit Obligation (ABO) approach. It considers only historic earnings and service years for the
estimation of pension entitlements. The Projected Benefits Obligation (PBO) approach is seen
as a broader measure of accrued-to-date entitlements. With this actuarial method future
earnings growth is fully taken into account – whether determined by general wage growth in

59

A number of other methods are used for the calculations of ADL, such as the Entry-Age Normal (EAN)
approach, which are not further discussed here. For more details on the actuarial methods see NovyMarx and Rauh (2011).
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the economy or promotions along the individual career path.60 In this sense, the PBO method
can be interpreted as a more forward-looking approach. The accrual of future service years is
neglected under both the ABO and the PBO approach. To get a better understanding of the
differences between these two actuarial approaches, an example calculation is provided in
Appendix A-4.
Each of the mentioned approaches exhibits pros and cons. The simplicity is clearly a virtue of
the ABO approach. In fact, taking assumptions with respect to future earnings growth is not
even necessary. This is in line with the calculation of other figures of financial reports and
national accounts in which pension entitlements are reported. All these figures, such as
aggregate salaries, are backward-looking. Thus, as Brown and Wilcox (2009) outline the ABO
approach, it “puts pension benefits and salaries on the same footing” [Brown and Wilcox, 2009,
p. 540]. Generally, it is agreed that the probability of a termination of the pension plan
assessed (before the end of the worker’s career) should determine which method to apply.61 If
the respective pension scheme will exist until the end of the worker´s career, his or her future
wage growth should be taken into account by applying the PBO method. Therefore, this
approach is often recommended especially in the case of pension plans for government
employees, since the probability that the employer will dismiss the employee mid-career is
quite low.62 Given this background, IPSAS opted for a PBO-like approach to measure
obligations of defined benefit plans. Most business accounting rules, namely the International
Accounting Standards (ISA), also require a PBO procedure.63 For the case of social security
pension schemes, the PBO method seems appropriate too, since an early termination of these
schemes is normally not expected. For the measurement of public unfunded pension
entitlements, ESA2010 requires the application of either the ABO or the PBO approach
depending on the benefit formula.64 In line with these international accounting standards, we
also apply the PBO approach for the calculation of ADL.
ADL can be used by policy makers and researchers for a wide variety of applications. First, they
can enrich the picture of households’ wealth. ADL can be interpreted not only as an obligation
from the government viewpoint but also as an asset taking the households’ perspective.
Feldstein was one of the first to underline that “the most important form of household wealth
is the anticipated social security retirement benefits” [Feldstein, 1974, p. 905], also referred to
as social security wealth (SSW).65 Still, even very widely recognized wealth studies such as
60

Please note that in practice a number of variants of ABO and PBO can be found. The ADL estimates of
the German Federal Statistical Office reflect, for example, only future general earning increases, but
disregard promotions. This variant is sometimes called ABO+ and can be useful in systems which are
based on pension accounts or point systems because a projection of future contribution careers is not
required.
61
See Reinsdorf (2010), p. 189-190.
62
See e.g. Reinsdorf (2010), p. 190ff.
63
In fact, the IPSAS (chapter 25) and also ISA (chapter 19) require an entity to use the Projected Unit
Credit Method which is equivalent to the PBO approach.
64
If the pension formula explicitly or implicitly includes a factor for earnings increases then the PBO
approach should be applied. See ESA2010, paragraph 17.177. The ESA2010 can be downloaded from EC
(2015).
65
Feldstein (1974) defined social security wealth as current workers’ and retirees’ net liabilities (CWNL)
– see Table 2. But also ADL can be regarded as an appropriate proxy of social security wealth as they
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Davies et al. (2011) or ECB (2013) disregard these sizeable unfunded public pension promises
due to a lack of data availability. As a result, their estimates provide an imprecise picture of the
overall level and the distribution of households’ assets.66 We will come back to this aspect
when presenting a broader households’ wealth perspective in section 4.6 and 5.6.
Moreover, the impact of pension reforms on households’ wealth can be quantified with the
newly recorded national accounts’ figures of ADL.67 Thereby, ADL can serve as a valuable
complement to traditional pension indicators for mainly two reasons. First, they can measure
the aggregate impact of pension reforms in general, which can be used for macro analysis on
savings (discussed further below). Second, ADL figures can be used to quantify the impact of
pension indexation reforms.68 Standard pension policy indicators, such as the replacement
rate, are not able to reflect the effect of indexation changes, as they only compare pension
payments in the first retirement period with pre‐retirement earnings. The figures of ADL can
therefore serve as an indicator for policy makers to assess pension reforms in addition to the
currently used adequacy and financial stability measures. Changes in entitlements due to
pension reforms will be illustrated separately in a new supplementary table of national
accounts on an annual basis from 2017 onwards (see Appendix A-3, row 7).69
Feldstein (1974) stresses that unfunded public pension entitlements (i.e. SSW) can play a
significant role for the consumption and savings decisions of households. Entitlement reforms
that affect the level of SSW can have a decisive impact on savings behaviour if people perceive
such legal changes as changes of their asset portfolios.70 The newly published figures of ADL
may therefore provide researchers with valuable information to explain savings heterogeneity
on a cross-country basis. Furthermore, the by-product of these estimates, namely individual
accrued
ADL
annual benefits accrued (Bs,f,i
) and individual entitlements (Ex,b,i
), can enrich the growing
71
literature strand on micro analysis of savings behaviour.

represent the main share of CWNL – see Franco (1995), p. 18. In fact, both liability figures (ADL and
CWNL) may even be identical under certain conditions – see Holzmann et al. (2004), p. 13. Therefore,
some authors apply ADL as a proxy of social security wealth, see e.g., Beltrametti and Croce (1997).
66
The omission of unfunded public pension entitlements has been regarded as one shortcoming of the
ECB (2013) study, see e.g. FAZ (2013).
67
See e.g. Blanchet and Le Minez (2008).
68
The micro figures of pension entitlements used for the estimation of ADL can also be useful in this
context.
69
The regular recording of implicit pension liabilities is also fostered by other institutions. The OECD
plans to publish a new table on household resources for retirement including ADL, see UN (2014).
Furthermore, the new standards of GFSM (Government Finance Statistics Manual) 2014 of the IMF
require countries to record implicit obligations of future social security benefits as a memorandum item
on the balance sheet. For further details see paragraph 7.194 of the GFSM 2014 provided by the IMF
(2014).
70
A number of studies confirm this hypothesis. See e.g. Attanasio and Brugiavini (2003), Attanasio and
Rohwedder (2003), Bottazzi et al. (2006) or Hurd et al. (2012). However, the individual ability to
estimate the proper value of SSW, in particular after reforms, is very heterogeneous. See Bottazi et al.
(2006).
71
For examples of studies, see the footnote above. Moreover, this data may also be valuable for a wide
range of other fields, e .g. to study the impact of social security on fertility decisions – see Cigno et al.
(2002).
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ADL can also be interpreted as the cost of terminating a PAYG pension scheme. With this
liability concept future pension accruals are not considered. Therefore, ADL measures have
been used to assess the potential costs of a shift from PAYG to funded pension schemes.72 We
will present in the result sections 4.6 and 5.6 that such a systemic change would be extremely
costly for the Polish and Hungarian government due to the maturation of public pension
schemes.
Nevertheless, ADL are insufficient to evaluate the fiscal long-term stability of public finances in
general and of a pension scheme in isolation. For such a fiscal sustainability analysis, the OSNL
concept should be applied (see also below). In other words, pension entitlements should be
compared to future revenues and the time horizon should be extended to also include
entitlements accrued in future years. Only on this basis can one evaluate whether future
revenues are sufficient to finance future expenditures of the pension scheme. ADL on their
own are of limited explanatory power for the assessment of fiscal stability. As Franco puts it:
“All one can say is that the larger the ratio of [ADL] pension rights to GDP, the higher the share
of future public resources committed to pension expenditure and the higher the risk that, if
GDP growth is not adequate, some adjustment will become necessary (in terms of higher tax
rates, of repudiation of pension rights, etc.)“ [Franco, 1995, p. 18].
Current Workers’ and Retirees’ Liabilities (CWL)

The calculation of Current Workers’ and Retirees’ Liabilities (see Eq. 3 and Eq. 7) closely
resembles the calculation of ADL.73 The only difference concerns the time perspective taken.
CWL, additionally, reflect pension rights accrued in future years by current workers. Thus, with
𝑓𝑢𝑙𝑙
this approach, full pension benefits 𝐵
which are earned after a complete contribution
career are considered. Still, a closed liability concept is applied, as no new entrants are allowed
to accrue pension entitlements. Only 𝑁 current pension scheme members are considered.
𝑁

Eq. 6

𝐶𝑊𝐺𝐿
𝐶𝑊𝐺𝐿𝑏 = ∑ 𝐸𝑥,𝑏,𝑖
𝑖=1

𝑓𝑢𝑙𝑙

Eq. 7

𝐶𝑊𝐺𝐿
𝑎𝑐𝑐𝑢𝑚
𝐸𝑥,𝑏,𝑖
= ∑𝐷
∗ (1 + 𝑟)𝑥−𝑠
𝑠=𝑥+1 𝐵𝑠,𝑓,𝑖 ∗ 𝑝𝑠,𝑓

(𝑌 ≤ 𝑥 ≤ 𝐷)

The concept of CWL is generally not applied in business accounting and is only very rarely
observed in public accounting. The annual US Federal Trustees Report, which splits unfunded
obligations into CWL and future new entrants’ liabilities, represents an exception.74
Estimations of CWL figures are found more often in the academic community. A prominent
application is provided by Feldstein in his widely-acknowledged paper on savings from 1974.
He shows empirically that social security wealth, approximated with the CWNL variable,
depressed households’ savings in the US. His paper was the starting point for a vast literature
72

See e.g. Chand and Jaeger (1996).
Note that in Eq. 3 to Eq. 9 a gross liability concept of CWL and OSL is applied.
74
See OASDI Board of Trustees (2013), p. 70.
73
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on the impact of pension entitlements on savings. CWL specified in net-terms, i.e. CWNL, are
relatively akin to ADL and may even be identical under certain conditions.75 Both liability
concepts are used as an explanatory variable of savings behaviour in literature.76 Additionally,
CWL can be applied to measure the costs of continuing the pension scheme until the last
current active members dies (with no new entrants allowed).
Open-System Liabilities (OSL)

With the concept of open-system liabilities (OSL), the pension scheme is assumed to continue
its operation over a very long time horizon. Thus, this approach does not only consider 𝑁
current pension scheme members, but also 𝐹 future new entrants into the system (see Eq.
8)..In other words, pension rights of cohorts born after the base year are also considered.
These cohorts are of age x < 0 in the base year 𝑏.
𝑁+𝐹

Eq. 8

𝑂𝑆𝐺𝐿
𝑂𝑆𝐺𝐿𝑏 = ∑ 𝐸𝑥,𝑏,𝑖
𝑖=1

𝑓𝑢𝑙𝑙

Eq. 9

𝑂𝑆𝐺𝐿
𝑎𝑐𝑐𝑢𝑚
𝐸𝑥,𝑏,𝑖
= ∑𝐷
∗ (1 + 𝑟)𝑥−𝑠
𝑠=𝑥+1 𝐵𝑠,𝑓,𝑖 ∗ 𝑝𝑠,𝑓

(−∞ ≤ 𝑥 ≤ 𝐷)

The measurement of OSL does not occur in the business sector, but a number of public entities
calculate open-group liabilities on a regular basis. For instance, the annual federal Trustees
Report of the US presents OSL estimates over a period of 65 years as well as over an infinite
timespan.77 The Canadian government also publishes OSL of the public pension scheme every
three years.78 This practice is in line with the International Standard of Actuarial Practice
(ISAP), revised in 2013, which recommends the worldwide application of open-group
calculations for the assessment of social security pension schemes.79
In the academic literature, OSL estimates are a commonly used figure for pension analysis
too.80 Generally, these calculations focus on OSNL, i.e. they confront liabilities with the
expected sum of current and future assets. Base on this figure, conclusions can be drawn
about the fiscal long-term stability of a pension scheme. More precisely, OSNL present the
mismatch between prospective revenues and expenditures and can therefore indicate the
need for future adjustments of contribution and/or benefit levels. Thus, one can evaluate
whether the current legal pension framework can be sustained over a longer (specified) time
horizon. It should be underlined that the OSNL figure of a pension scheme does not indicate
75

See Holzmann et al., 2004, p. 13.
See e.g. Leimer and Lesnoy (1982) or Beltrametti and Croce (1997). In recent years, this research
question has been addressed with micro analysis. See e.g. Attanasio and Brugiavini (2003), Attanasio
and Rohwedder (2003), Hurd et al. (2012) or Alessie et al. (2013).
77
See OASDI Board of Trustees (2014), p. 69.
78
See OSFI (2013), p. 47ff. In this context, ADL figures are also provided. For a further overview on
actuarial pension projections in OECD countries, see Anderson and Sheppard (2009), p. 16.
79
The new ISAP 2 on social security was adopted by the International Actuarial Association (IAA) in 2013
and is supported by the ILO. See IAA (2013).
80
See e.g. Werding (2006), Müller et al. (2010) or Soto et al. (2011).
76
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the fiscal stance of overall public finances, as it presents the fiscal outlook of a pension scheme
in isolation. In fact, a positive OSNL of public pension schemes may well be bridged by implicit
assets from other sub-systems of public finances. For a comprehensive sustainability
evaluation of public finances, all government sub-sectors should, therefore, be included in the
analysis.
Some conceptual issues arise for the calculation of OSNL. First, the time horizon chosen for the
OSNL calculation is crucial. Some studies limit the projection horizon to only a number of
decades. Thus, pension deficits which will arise beyond this time frame are neglected in the
ONSL figure. In this study, generally, an infinitive time frame is applied. Additionally, we show
which net-liabilities arise until the year of 2080. Second, the level of net-liabilities depends
greatly on the definition of implicit assets. Some public pension schemes are financed
overwhelmingly via contributions. Most schemes are, however, based on a revenue mixture of
contributions, taxes and other income sources such as borrowing. Some systems are even fully
financed via taxes.81 For such countries, OSNL estimates based only on contributions would
clearly underestimate the long-term stability of pension finances. Thus, considering only future
contributions may limit the comparability of cross-country estimates.82 With this background
in mind, Franco (1995) proposes to cover both future earmarked contributions as well as tax
inflows for the estimation of implicit pension assets. In practice, however, the consideration of
tax inflows on the pension asset side has some drawbacks.83 Taxes are generally not
designated for one particular purpose and may easily be shifted from one public sub-sector to
another. This aspect differentiates taxes from earmarked contributions. In Hungary and Poland
there is no rule on the annual inflow of state budget transfers to the public pension scheme. As
a result, tax inflows can be relatively volatile over time with the consequence that also ONSL
time series may vary substantially. To make such changes in tax policy and their impact on our
results transparent, we present both implicit contribution assets and implicit tax assets
separately in our analysis (in section 4.6 and 5.6). In the standard scenario only contributions
are considered as implicit pension assets. In a second scenario tax inflows are additionally
taken into account.84 On this basis, one can judge to which extent the level of OSNL figures is
determined by (changes of) tax inflows and/or contributions. Furthermore, one can evaluate
whether current contribution flows alone will be sufficient to cover future pension
expenditures.
Are unfunded public pension liabilities akin to conventional government debt?

Characteristic for unfunded public pension liabilities is the fact that they reflect off-balance
sheet debt (so far) not explicitly recorded in financial accounts. They are, therefore, also
referred to as implicit pension debt as they do not represent explicit contractual obligations.
There is an ongoing debate whether or not to regard and treat implicit debt similarly to its
81

For instance the social security pensions (Folkepension) in Denmark.
See Franco (1995), p. 8.
83
For our projection of future tax inflows into the pension system, we base on average per capita tax
profiles which reflect weighted tax payments of value-added, personal income and excise taxes. These
tax profiles are finally weighted with future changing population sizes.
84
Pension fund reserves are considered in both scenarios.
82
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explicit equivalent. This discussion was recently stimulated by an announcement from the
rating agency Moody`s to combine both conventional debt and implicit pension liabilities in
their evaluation of credit ratings.85 This debate is crucial for the interpretation of the results of
this study. Similarities and differences of both debt concepts are, therefore, discussed here in
greater detail.
A number of similarities between conventional public debt and implicit pension debt can be
identified. Comparable to explicit debt, which denotes the future cost of obligations due to
past borrowing, implicit pension debt reflects the future expenditures resulting from past and
(possibly) future pension promises.86 Some authors argue that “from a workers’ point of view,
social security ‘tax’ contributions are, in most respects, equivalent to the purchase of a
government liability.” [Kotlikoff, 1984, p. 567]. From this perspective, social security
contributions may be seen as loans to public pension schemes, and pension payouts can be
considered as repayments of the loan including implicit interest payments – all being a matter
of initial labelling (Kotlikoff, 1986). In light of these arguments, it has been discussed whether
to assimilate and add pension liabilities to conventional public (Maastricht) debt.87
Nevertheless, various differences between both debt concepts speak against a full equalisation
of implicit and explicit debt. It has been argued that implicit debt is not traded on financial
markets, in contrast to explicit debt. As a result, the market value of implicit debt cannot be
observed and actuarial estimates are required to calculate the size of these obligations. As
these actuarial calculations are based on a large set of demographic, economic and
behavioural assumptions, the exact value of implicit pension debt is highly uncertain (see
sensitivity analysis in the Appendix). Furthermore, it has been argued that a default may be
carried out more easily in terms of implicit debt than of its explicit counterpart. In recent years,
governments have enacted various pension reforms which reduced their implicit pension
obligations. This political risk adds to the uncertainty of public unfunded pension obligations.88
They are, therefore, also termed potential future obligations in the literature.89 History shows,
however, that substantial pension defaults are very rare.90
In conclusion, it is mainly the greater risk of default as well as the uncertainty of required
actuarial projections that speak against a full assimilation of implicit pension debt and
conventional public debt.91 This uncertainty of pension obligations and, consequently, of
85

See Hampton et al. (2011).
See Soto et al. (2011), p. 5.
87
This debate has been mainly about ADL, as they are seen as most akin to conventional public debt. For
a discussion see Franco (1995), p. 22ff. The following arguments are based on the work of Franco (1995),
Franco et al. (2007), as well as Bohn (1992).
88
However, standard government debt is also subject to a great deal of risk, e.g. to inflation risk
(disregarding inflation-linked bonds). Pension payouts, on the contrary, are usually indexed to price
changes and can therefore be regarded as less risky in terms of price changes. See Bohn (1992), p. 45.
89
See e.g. Boskin et al. (1989), p. 335 or Bovenberg and Petersen (1992), p. 2.
90
See Holzmann (2001), p. 99. An interesting example for the measurement of the default risk of future
pension obligations has been provided by Durant and Reinsdorf (2008).
91
Some authors and politicians are skeptical of the consequences of recording unfunded public pension
entitlements at all and of treating these pension rights similarly to explicit contractual debt obligations.
They are concerned that such a “cementation” of pension rights may impede the pension reforms
needed to guarantee fiscal long-term stability. See e.g. Boskin (1982), p. 300 or Oksanen (2010), p. 127.
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households’ wealth should be kept in mind when interpreting our results in the following
sections. Moreover, the riskiness of pension promises may be determining for the choice of
the discount rate, see section 3.2.
The level of uncertainty of pension obligations can vary significantly based on the liability
group applied as well as based on the pension scheme type considered. Past accrued pension
rights, namely ADL, are usually less likely to be defaulted as they are protected by
constitutional or legal statutes – following the principle of continuance.92 Pension rights
earned in the future, considered in CWL and OSL, on the contrary, are more exposed to the
risk of default.93 Moreover, the payout of government employee pensions is seen as less risky
than pension promises provided in social security pension schemes.94 As a consequence, it has
been discussed to consider (at least) the ADL of government employee pension schemes in the
Maastricht debt.95

2.2.3 Further fiscal indicators applied
A number of further long-term indicators are well established in pension policy analysis, each
featuring its pros and cons. Flow indicators are most commonly used to evaluate the long-term
stability of pension schemes. For instance, the European Commission presents projections of
aggregate annual expenditures and revenues as main indicators of the “fiscal health” of
pension schemes.96 Also, most public pension authorities focus on cash balance projections in
their fiscal outlooks. Additionally, contribution rate projections are standard figures for longterm pension evaluations. They reflect the necessary contribution rate adjustments to
guarantee a match of aggregate revenues and expenditures in future years. Both cash flow and
contribution rate projections have the benefit of presenting “timing effects”; namely, they
illustrate the fiscal development of the pension scheme over a defined period, usually over a
number of decades. Flow figures can demonstrate in which future years the fiscal pressure
may become strongest. These figures allow pension reforms to be set up well in advance to
prepare for the upcoming challenges. Moreover, traditional flow indicators have the
advantage of being easily understood by pension stakeholders. In fact, most policy makers are
not familiar with stock estimates such as OSNL and have difficulties grasping the underlying
concept and assumptions. It is the simplicity and transparency of flow indicators which may
explain their widespread use in pension policy debates. With this in mind, Franco (1995)
recommends using contribution rate and cash balance projections in particular for short and
medium-term pension analysis.97 We will follow his suggestion and apply (inter alia) these two
Others see positive consequences to a more explicit treatment of unfunded pension entitlements. It is
argued that this leads to an increase in the credibility of government promises, which strengthens the
perceived link of contributions and benefits. In the end, this could reduce distortionary effects of social
contributions on labor-leisure choices. See e.g. Bohn (1992), p. 12f.
92
See Holzmann (2001), p. 100. The Polish Constitutional Court (CC) has, for instance, rejected pension
reforms if they deprive citizens from their already acquired rights, see e.g. CC (2000).
93
See e.g. Novy-Marx and Rauh (2009), p. 195 and Franco (2007), p. 830.
94
See e.g. Bohn (1992), p. 23 and 44ff.
95
See Oksanen (2010), p. 125.
96
See EC (2012d).
97
See Franco (1995), p. 25.
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indicators in our pension analysis. These measures are in line with the EU objective of
providing “easy-to-understand information on the long-term perspectives of pension systems”
[CEU, 2001, p.7].
For cross-country comparisons, however, flow indicators exhibit some drawbacks. Imagine two
national pension schemes, A and B, whose fiscal development is to be compared over the longterm. Based on flow indicators, it is difficult to evaluate which country performs better over a
longer time period, since flow indicators offer budget information at many points in time that
can be compared. The pension cash balance in the year 2050 might be low in country A
compared to country B, while the opposite may be the case in 2040.98 Moreover, flow
indicators do not provide clear-cut information on whether or not a pension system can be
regarded as fiscally sustainable (by our definition), namely whether the sum of envisaged
future revenues and current assets are sufficient to finance the sum of future expenditures.
Thus, for long-term fiscal stability evaluations, additional indicators are essential. Synthetic
indicators have been developed for this purpose in literature.99 They summarize the results of
long-term projections “through a single number which comes as a simple metric, allowing for a
simple interpretation of the results […] “ [Blanchard et al., 1990, p. 32]. They are valuable for
cross-country comparisons and time series analysis of the fiscal long-term performance of
pension schemes.
The OSNL figure (discussed above) represents an example of a synthetic fiscal sustainability
indicator. A shortcoming of this indicator is that it is relatively sensitive to the economic
assumptions chosen, namely the discount and the wage growth rates assumed (further
discussed in chapter 3). An option to overcome this drawback partially is to relate the OSNL
figure to future discounted GDP values (GDPfuture ) – see Eq. 10 below. In other words, we
relate unfunded pension obligations to the potential resources available in future years to
close the financing gap. We term this indicator relative financing gap (RFG).100
Eq. 10

𝑅𝐹𝐺𝑏 =

𝑂𝑆𝑁𝐿𝑏
𝐺𝐷𝑃𝑓𝑢𝑡𝑢𝑟𝑒

The RFG reflects the necessary immediate and lasting adjustment of the pension budget
balance to close the OSNL as a percent of future annual GDPs. In other words, it reflects by
what percentage of future annual GDPs benefits must be reduced or revenues increased to
give the pension scheme a sustainable foundation. In contrast to OSNL, this indicator has the
advantage of being less sensitive to the chosen economic assumptions (see sensitivity analysis
in Appendix A-1 and A-2) as both its numerator (OSNL) as well as its denominator (GDPfuture)
are affected by the choice of the discount, wage and GDP growth rates. Furthermore, by
relating the ONSL not to the current, but to the prospective GDP values, the future economic
98

The same drawback stands for the age related projections of the European Commission. See e.g. EC
(2012d).
99
In general, synthetic indicators summarize the information provided by other indicators. The use of
synthetic indicators for sustainability assessment is outlined in further detail by Balassone and Franco
(2000), p. 43ff.
100
The same methodology is applied by the US OASDI Board of Trustees (2014). They do not, however,
provide a name for this separate indicator.
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ability to finance pension promises is taken into account. Thus, it features the same virtues as
the so called S2 indicator used by the European Commission for entire public finances. In fact,
the relative financing gap is methodologically akin to the S2 indicator.
In summary, each of the long-term indicators discussed features its virtues and shortcomings.
To benefit from the different perspectives and to overcome the limitations of using a single
measure, we apply a number of pension indicators in the study at hand. We complement
traditional long-term measures, namely cash balance and contribution rate projections, with
synthetic indicators of pension liabilities and the relative financing gap. Hence, we use
standard indicators which are easy to understand by policy makers as well as synthetic metrics
which assess sustainability with a single number and are, therefore, valuable for cross-country
and time series comparisons. The set of indicators chosen will provide a comprehensive
picture of the fiscal long-term performance of pension schemes.
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3 Assumptions
For pension projections a number of assumptions have to be applied. In particular, the choice
of demographic parameters, of the discount rate as well as of the wage growth rate affect the
pension outlook. This chapter 3 discusses these key assumptions in greater detail. The
demographic assumptions applied in the standard and in sensitivity scenarios as well as the
future population development are presented in section 3.1. Section 3.2 discusses the choice
of the discount rate applied for the calculation of implicit pension liabilities. Thereafter, the
wage, GDP and employment growth applied are presented in section 3.3.

3.1 Demographic assumptions
The Polish and Hungarian public pension schemes are highly exposed to demographic changes
as they are financed on a pay-as-you-go (PAYG) principle. No, or only negligible assets are set
aside and the vast share of retirees’ benefits in a given year are paid by the contributions of
the working population in the same period. This is often referred to as an implicit generational
contract: elderly cohorts are financed by younger generations – just as older generations
contributed previously to the system when they were younger. It is obvious that the statics of
the PAYG pension finances are challenged whenever the ratio of the elderly to the working age
population, the so called old age dependency ratio, increases. The extent of this demographic
risk of statutory PAYG pension schemes can be quantified by population projections. They
represent an integral part of the fiscal analysis presented in sections 4 and 5 and are therefore
described in more detail in the following passages. In this context, the main demographic
assumptions, the future ageing development as well as a sensitivity analysis of the population
projection are presented.

3.1.1 Main demographic assumptions
It can generally be said that the future demographic development depends on four main
factors: 1) the current population structure, 2) future fertility, 3) prospective mortality as well
as 4) future migration.101 Information on the first factor, the current population structure, can
be easily obtained from statistics. The development of the latter three factors is by nature
more uncertain and can therefore differ widely across population projections. To ensure
comparability between Poland and Hungary, the harmonized set of Eurostat assumptions on
the future development of fertility, mortality and migration is applied. This approach
guarantees comparability to pension projections carried out by the European Commission (EC)
which apply the same assumptions. More precisely, we base the analysis on the most recent
demographic projection named Europop2013, published by Eurostat in 2014.
Central Eastern European (CEE) countries have experienced a rapid increase in life expectancy
since the fall of the Iron Curtain. The life expectancy at birth rose in Poland and Hungary by
about 2.7 years per decade in the period 1990-2010. According to Europop2013, these recent
trends in mortality will continue in future years, though at a slower pace. Until 2050 the life
101

Exogenous shocks, such as wars or epidemics, are neglected in this enumeration.
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expectancy at birth is expected to rise by roughly 2.0 years per decade (see Table 3). After
2050 the increase amounts to about 1.5 years per decade. The rise in life expectancy is more
pronounced for males than for females, as their life expectancy is assumed to converge
gradually over time. As a result, a Polish male born in 2050 can, for instance, expect to live on
average 9 years longer (81 years) than his counterpart born in 2010 (72 years).
Yet, in 1990 total fertility rates102 in Poland and Hungary approached the replacement rate of
about 2.1 – the natality necessary to sustain the population size (without migration).103 During
the transition process in the 1990s fertility rates declined sharply in CEE countries which may
be (inter alia) explained by the economic uncertainties at that time.104 Until today, birth rates
have not recovered from this shock and remain low around a level of 1.3 births per woman –
one of the lowest values in the EU. According to the European Commission, fertility rates will
rise again in CEE countries over the next decades. Until 2080 a convergence to the current
level of high fertility countries of the EU is assumed.105 The fertility rate in Poland is expected
to rise to 1.68 and in Hungary to 1.76 (see Table 3). This is in line with recent research by
Myrskyla et al. (2009), which indicates that fertility is positively related to the economic and
social progress in highly developed countries.
Table 3: Main demographic determinants – A retrospect and outlook using Europop2013
Poland
Actual Data

Demographic Projections - Europop2013

Year

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

Life Expectancy at Birth - males

66.3

69.6

72.1

74.5

76.7

78.8

80.8

82.6

84.2

85.7

Life Expectancy at Birth - females

75.3

78.0

80.7

82.2

83.8

85.3

86.8

88.1

89.3

90.4

Total Fertility Rate

2.06

1.37

1.38

1.39

1.47

1.53

1.58

1.62

1.65

1.68

Total Net Migration
relative to the population

-0.03%

-0.05%

-0.01%

0.01%

0.00%

0.07%

0.08%

0.03%

0.03%

0.04%

Hungary
Actual Data

Demographic Projections - Europop2013

Year

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

Life Expectancy at Birth - males

65.2

67.5

70.7

73.6

75.9

78.1

80.1

82.0

83.8

85.4

Life Expectancy at Birth - females

73.8

76.2

78.6

80.2

82.1

83.8

85.5

87.0

88.4

89.7

Total Fertility Rate

1.87

1.32

1.25

1.5

1.61

1.68

1.72

1.74

1.75

1.76

Total Net Migration
relative to the population

0.18%

0.16%

0.12%

0.25%

0.22%

0.25%

0.16%

0.15%

0.13%

0.12%

Source: Own illustration based on Eurostat (2014).

With respect to migration, differences can be observed in the two countries: Poland
experienced a slight net-migration outflow in recent years (see Table 3). Hungary, on the
102

The total fertility rate sums up the number of children that would be born to each woman over her
life-cycle if the current age-specific fertility rates are constant over time.
103
More precisely, the replacement fertility rate quantifies the fertility rate necessary to replace the
mother and her partner. It amounts usually to a value above two due to infant and child mortality.
104
The link of economic uncertainty and fertility has, for example, been analysed by Hondroyiannis
(2010).
105
For further details see EC (2014), p. 9.
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contrary, was an immigration country with a total annual net-inflow equal to about 0.15 % of
the population. For future years Europop2013 assumes a net-inflow of migrants for both
countries (see Table 3). The extent of future expected migration flows in Poland is, however,
small. The annual net-inflow amounts to about 0.04 % of the overall population until 2080. In
Hungary, on the contrary, future migration is expected to play a more important role. Annual
net-migration amounts to about 0.2 % of the total population in the period 2020-2080.

3.1.2 Future demographic development
Due to the changes of the main demographic determinants (mortality, fertility and migration),
the population will look much “greyer” in the future. This is in particular the case in Poland,
which may experience one of the most rapid aging processes in the entire EU. Against this
background, the change in the population structure in Poland and Hungary is discussed in
greater detail below.106 First, a description of the population structure in the base year is
provided before we assess its transformation over the coming decades. A particular focus will
be put on the timing of the ageing process because it is crucial to understand in which years
the fiscal pressure on the assessed pension systems will be increasing the most.
Poland

It is said that demography reflects the history of a country. This becomes very apparent when
looking at Poland’s age specific population structure in the base year 2010. First of all, one can
clearly identify the impact of World War II. As commonly observed during periods of war and
unrest, birth rates were relatively low in the period 1941 and 1946. As a result, cohorts aged
around 65 in 2010 are small (see Figure 1). After the end of World War II, the fertility rate
recovered quite rapidly which led to strong cohorts aged 45 to 60 in the base year. These
extremely sizeable age groups are a major challenge for the pension system as they will reach
retirement in the next years. Due to the fact that cohorts aged 45-60 are quite large in
numbers, their children aged 20-35 in 2010 are numerous, too. This is also referred to as the
“echo-effect”. Cohorts below the age of 15 in 2010 are, on the contrary, relatively small in size
due to the steep fall in natality after the fall of the Iron Curtain (see Table 3).

106

The population projection is based on a program initially developed by Bonin (2001). The model has
been updated by the author to reflect the higher level of detail of the demographic assumptions
provided by Eurostat.
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Figure 1: Structure of Polish Population in 2010/2030/2060
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Source: Own calculations on the basis of Europop2013 assumptions.

Both, relatively low fertility rates and the ongoing progression in life expectancy lead to a
significant ageing process in Poland. As a result, the appearance of the Polish population
pyramid will change considerably in the upcoming decades. As depicted in Figure 3, the
number of elderly (aged 65+) in 2030 will be substantially larger (+ 63 %) than in 2010, while
the working population will shrink in the same period (-11 %). As a consequence, the old age
dependency ratio is expected to rise to unprecedented values in Poland, which will be outlined
in detail below.
Hungary

A first eye-catcher of the Hungarian population are the sizeable cohorts aged 50-60 in the base
year 2010 (see Figure 2). They were born after World War II when fertility rates rose
substantially. These cohorts are currently retiring or will do so in the next years. The “echoeffect” mentioned above can also be observed in Hungary. Large cohorts aged 50-60 in 2010
gave birth to a sizeable number of children aged 25-35 in 2010. Total fertility rates stayed
relatively constant during the communist era around a value of 2.107 However, after the Fall of
the Berlin Wall, fertility rates decreased considerably in Hungary (outlined in Table 3). These
persistently low fertility rates in recent years are mirrored in Figure 2 in the relatively small
cohorts below the age of 15 in 2010.

107

See Eurostat population database (2014).
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Figure 2: Structure of the Hungarian Population in 2010/2030/2060
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Source: Own calculations based on Europop2013 assumptions.

The future development of the Hungarian population is also marked by two baby boomer
generations aged around 55 and 35 in 2010 (see Figure 2). In comparison to Poland, the size of
the Hungarian baby boomers relative to the overall population is, however, less remarkable.
This becomes apparent if one compares these groups from the two countries in Figure 1 and
Figure 2. In Hungary baby boomer generations can be described as “spikes” in the overall
population (see Figure 2). The Polish equivalent, on the contrary, appear more like a “bulges”
or demographic “waves” (see Figure 1) since a higher proportion of the overall population is
concentrated in the baby boomer generations. Consequently, the rise in the number of elderly
people (aged 65+) until 2030 is more significant in Poland (+ 67 %) than in Hungary (+ 27 %).
The development of the old age dependency ratio

A standard figure to illustrate the ageing pressure for PAYG pension schemes is the old-age
dependency ratio (ODR). It is defined as the number of people who are aged 65 and older
relative to the working population aged 20 to 64.108 Thus, the ODR shows nicely how the ratio
of (potential) retirees to (potential) contributors changes over time. In the past 20 years, this
indicator has not changed much in the two assessed countries. The ODR in Poland remained at
roughly 20 % which is far below the EU average (see Figure 3). The ODR in Hungary was slightly
higher in the period 1990-2010 averaging around 25 % which corresponds to the mean of the
EU28. .

108

The old age dependency ratio can be defined differently. The population aged 15 to 64 is sometimes
used as a divisor. Here the age group 20 to 64 is applied, as the working and contribution career is
generally not significant before the age of 20.
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Figure 3 shows that the phase of those stable ODRs has come to an end. In fact, both Poland
and Hungary are at the starting point of a new fast-ageing era. The ODR will balloon until 2025
both in Hungary and Poland as baby boomers are reaching their retirement in the next years.
This ageing process will be most pronounced in Poland with an increase in the ODR from 2010
to 2025 of almost 70 %. The ODR in Hungary will rise at a slower pace by about 37 %, though
starting from a higher initial level. After a short period of demographic stability from around
2025-2035 a second phase of rapid aging is expected. At its end, in 2060, the ODR will reach
nearly 70 % in Poland. Overall, the Polish ratio of the elderly to the working population is
expected to more than triple over the next 50 years. This represents the most rapid projected
ageing process in the entire EU, except in Slovakia. A demographic development of this kind
puts an immense pressure on an unfunded pension system and can thus be regarded as a
major reason for the sweeping pension reforms in Poland (described in subsection 5.1.2). In
Hungary the ODR will more than double by 2060 to a level of around 58 %. Although this aging
process is less pronounced than in Poland it still lies above the average of EU28 countries (see
Figure 3).
Figure 3: The development of the age dependency ratio in Poland and Hungary
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Please note that for the years before 2001 only insufficient data for the average of EU28 countries is
available. For these years we, therefore, apply EU27 demographic data which is obtainable back to the
year 1995.
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3.1.3 Sensitivity to demographic assumptions
Population projections are usually based on the best set of assumptions available at the point
of their calculation.110 How migration, mortality and fertility will develop in future decades is,
however, highly uncertain. In fact, past demographic projections were often proved wrong, at
least to some degree.111 In particular, the actual migration deviates frequently from the
assumptions taken in projections because it features a high volatility. Additionally, the future
development of life expectancy is debated heatedly. Some advocate that the most reasonable
assumption is to extrapolate past trends into the future (Oeppen and Vaupel, 2002, Wilmoth,
2000). Others believe that there are biological limits to future life expectancy increases (Carnes
et al., 2003, Carnes and Olshansky, 2007). Additionally, obesity is seen as a major obstacle for
further increases in life expectancy (Olshansky et al., 2005). Thus, sensitivity analyses are
valuable to assess the robustness of demographic projections and to evaluate how the
demographic “world” changes if one deviates from the standard demographic assumptions.
Hence, the following sensitivity analysis for Poland and Hungary is useful for policy
recommendations. In fact, it indicates whether higher fertility and/or migration can cushion
the ageing process. The focus of the sensitivity analysis lies on the ODR, as this indicator is
most vital for the stability of future pension finances. To ensure comparability with projections
of the European Commission (EC), the development of the ODR is evaluated until 2060.112 The
demographic sensitivity scenarios will be used finally as alternative inputs for the fiscal
sensitivity analysis in Appendix A1 and A2.
Sensitivity Analysis – Polish population projection

How will the demographic outlook for Poland change if different assumptions are taken? The
sensitivity analysis demonstrates that changes in life expectancy affect the future population
structure most significantly. In the standard scenario a future rise in life expectancy at birth of
1.7 years per decade is assumed. These life expectancy gains are, however, much lower than
the trend observed in past years. In fact, life expectancy rose by 2.8 years per decade in the
period of 1990-2010. If we prolong this recent trend in mortality, the ODR would reach a level
of 80 % instead of 66 % in 2060. In other words, the ODR would be 20 % larger by 2060
compared to the standard scenario (see Higher LE increase, Table 4). As another alternative
scenario, a slower rise in life expectancy equal to 50 % of the increase expected by
Europop2013 (see Lower LE increase) is assumed. The Polish ODR in 2060 would then amount
to 57 % instead of 66 % – 13 % lower compared to the standard scenario. These results
underline that the level of ODR is rather sensitive to mortality assumptions over the very longrun. In the next 10 to 15 years, deviations in life expectancy will have, however, only a
marginal impact (see Table 4).
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See Shaw (2007), p. 8.
See Shaw (2007) or Hafiz et al. (2008).
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See EC (2014).
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Table 4: Sensitivity of demographic assumptions – Poland
Deviation of the old age dependency ratio from standard scenario
Year

2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

Lower LE

0.0%

-0.7%

-1.7%

-3.1%

-4.9%

-6.9%

-8.6%

-9.9%

-11.2%

-12.8%

Past LE trend

0.1%

1.2%

3.0%

5.4%

8.5%

12.0%

15.2%

17.6%

19.5%

21.4%

Base year fertility

0.0%

0.0%

0.0%

0.0%

0.0%

0.3%

0.8%

1.6%

2.7%

4.1%

Higher Fertility

0.0%

0.0%

0.0%

0.0%

-0.1%

-0.5%

-1.1%

-2.0%

-3.1%

-4.5%

Higher Migration

-0.1%

-0.4%

-0.8%

-1.3%

-1.8%

-2.6%

-3.7%

-5.0%

-6.5%

-7.4%

Zero migration

0.1%

0.5%

0.8%

1.4%

2.2%

3.5%

5.2%

7.3%

9.6%

11.2%

Very young scenario

-0.1%

-1.1%

-2.5%

-4.3%

-6.7%

-9.7%

-12.9% -16.1%

-19.4%

-22.7%

Very old scenario

0.2%

1.6%

3.8%

6.8%

10.9%

16.0%

22.0%

34.3%

40.7%

28.1%

Source: Own calculations.

Fertility assumptions play a smaller role for the future level of the Polish ODR. In the standard
scenario, a gradual increase in total fertility rates (TFRs) from currently 1.32 to 1.68 in 2080 is
applied.113 But what if birth rates remain at the current low level? In this low fertility scenario
the ODR would be 4 % higher in 2060 as outlined in Table 4 (see Base year fertility).
Additionally, a higher fertility scenario is applied in which TFRs rise twice as much as expected
by Europop2013 (see Higher Fertility). In other words, the TFR is assumed to increase to 2.06 in
2080 – a value close to the replacement fertility rate. This higher fertility leads the ODR to be
4.5 % lower in 2060 compared to the standard scenario. It is clear that a higher/lower birth
rate in a given year will affect the working age population after a period of 20 years – as future
workers need time to grow up. Therefore, fertility changes have an impact on ODR solely in
the very long-term. Consequently, fertility enhancing policies can influence the fiscal stability
of pension schemes only after a number of decades. This issue is further discussed with the
fiscal sensitivity analysis presented in Appendix A-1 and A-2.
The choice of the migration assumptions has a significant impact on the future population
structure of Poland. Under the standard scenario and in line with Europop2013, an annual netinflow equal to about 0.04 % of the population is considered. Without this future migration,
the Polish ODR would be 11 % higher in 2060, amounting to 73 %.114 A doubling of the total
net-migration leads in contrast, to a decrease of the ODR in 2060 by about 7 %.
In addition to this, two extreme demographic scenarios are considered to draw a rough
corridor of the future ODR: 1) a very young scenario and 2) a very old scenario. The former
scenario considers only half of the annual longevity rise expected by Europop2013. Fertility
increases are twice as high and net-migration numbers are doubled. The very old scenario
assumes, on the contrary, a continuation of recent longevity trends (for details see above).
113

Please note that the current total fertility level of 1.32 corresponds to the last available natality data
of the year 2013 used by Europop2013.
114
This result is partly determined by the assumption on the age specific structure of net-migration. In
fact, Eurostat assumes a net-migration inflow of those up to the age of 30 and a net-migration outflow
for higher age groups in its base scenario.
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Furthermore, fertility remains at low base year levels and net-migration is set to zero for all
age groups. In the very old scenario, the ODR more than quadruples over the next five
decades, reaching 93 % in 2060. In the very young scenario, the ODR amounts to 51 % in 2060.
In other words, even in light of this very optimistic scenario, the Polish ODR will more than
double in the next five decades.
Figure 4: Old age dependency ratio under various demographic scenarios – Poland
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Sensitivity Analysis – Hungarian population projection

The results of the sensitivity analysis for Hungary are fairly similar to Poland. Again, the
assumptions of life expectancy and migration exhibit the largest impact on the future
development of the old age dependency ratio. Until about 2030, a deviation of the
demographic assumptions from the standard scenario has only a minor impact on the ODR.
Thereafter, the results change significantly. In the very old scenario, the ODR nearly triples by
2060, reaching a level of 80%. In the very young scenario, on the contrary, the ODR rises to a
value of about 40 % by 2045. Thereafter, it remains relatively stable (as outlined in Figure 5).
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Figure 5: Old age dependency ratio under various demographic scenarios – Hungary115
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In conclusion, the ODR both in Poland and Hungary is rather sensitive to changes in life
expectancy and migration. Fertility exhibits a smaller impact on the future population
structure. The future demographic path is relatively determined and independent from the
demographic assumptions until 2030 (see Figure 4 and 5). Even in the two extreme scenarios
of a very young and very old population, the ODR only changes by a single-digit percentage by
2030. After 2030, the deviation from the standard scenario increases sharply due to the
accumulation of differences in demographic assumptions over a longer period of time. Thus,
projection results beyond the year 2030 should be interpreted with due care. To reflect the
uncertainty of demographic assumptions, a sensitivity analysis of the pension projections is
provided in Appendix A-1 and A-2.

115

The definition of the various scenarios follows the description provided for Poland (see above). In the
higher LE increase scenario, the past trends in mortality are prolonged – assuming a rise in life
expectancy of 2.6 years per decade (like in the period 1990-2010). In the lower LE increase scenario a 50
% lower rise in life expectancy than Europop2013 is assumed. The higher fertility scenario is based on an
increase in fertility rates to a level of 2.18 in 2080. The base year fertility scenario, on the contrary,
keeps total fertility rates at a value of 1.38 – which corresponds to the value used by Europopo2013 for
the year 2013. The higher migration scenario projects a doubling of net-migration for Hungary,
presented in Table 3. For the other scenarios, please see also the description provided for Poland.
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3.2 Discount rate assumption
3.2.1 Perspectives on discount rates
When calculating unfunded pension entitlements a crucial question is: what are future
payment streams worth today? An answer is provided by the discount rate, the standard
actuarial instrument to value future monetary flows. The choice of the appropriate discount
rate is probably the most decisive and also the most controversial assumption of any present
value calculation, because the chosen value for the discount rate is a matter of perspective.
For pension liability calculations there are two main angles to derive a discount rate. On one
hand, we can look at it from the creditor’s perspective, i.e. from the viewpoint of a pension
scheme member who has earned pension entitlements. On the other hand, we can approach
discount rates from the perspective of the debtor or the manager of the pension scheme who
has incurred pension liabilities. These two angles, that have very different implications, are
discussed in turn.
From the creditor’s viewpoint, future public pension promises translate into pension wealth.
What are these implicit assets worth to the pension scheme member? The value that the
individual attaches to pension wealth generally depends on his or her time preference. It can
be greatly affected by the individual risk evaluation of a future payment stream. If, for
instance, the creditor expects a high default probability of pension promises, the discount rate
might be rather high. Additionally, individuals may have varying time preferences to wait for a
future payment stream and thus different preferences to shift consumption decisions to the
future—impatience varies among people. An older individual might prefer a monetary transfer
today instead of a payout in the future due to his or her proximity to death, while the “cost of
waiting” is smaller for a younger individual with a greater remaining life expectancy. Given this
heterogeneity of individual time preference rates, their approximation is extremely difficult,
and estimates of individual discount rates differ widely across experimental studies.116 At the
end of the day, market interest rates are therefore often used to proxy the individual valuation
of future payment streams, despite the fact that they may differ substantially from individual
discount rates.117
From the debtor’s viewpoint, discount rates measure the value of a pension obligation. The
discount rate is then often used to estimate the stock one would need to set aside today to
finance these future pension payments. In case of a public PAYG pension scheme, one
generally quantifies a notional stock of reserves because these schemes accumulate no
sizeable assets. In other words, one mimics a funded scheme. This starting point still allows for

116

Frederick et al. (2002) provide an overview of experimental estimates of discount factors (for studies
with a time horizon of one or more year(s)). The (annual) discount rates vary quite substantially
between the studies and amount to an average of around 25 %. Thus, individual discount rates are
generally much higher than market interest rates. This statement also holds if we look at studies with a
time horizon of 10 or more years, which consider hyperbolic time preferences and fit better with the
long-term discounting framework needed for pensions.
117
See Nyhus and Webley (2006). Market interest rates often amount to a one-digit percentage, while
individual discount rates may be much higher – see footnote above.
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very different discount rates—depending on the treatment of risk and the liability concept
chosen.
Three approaches for ADL discount rates

For accrued-to-date liabilities (ADL), there are three main approaches to arrive at a discount
rate from a debtor’s point of view: 1) asset based and 2) liability based discount rates as well
as 3) the general use of risk-free interest rates.
Asset based discount rates

The asset based discount rate links the discount rate to the expected rate of return of the
assets held by the pension fund. Generally, the discount rate of this method is significantly
higher than a risk-free interest rate. US state pension funds, for instance, which still apply this
method, use a nominal discount rate of 8 %. The asset based discount rate is mainly promoted
by actuaries and plan sponsors.118 It has been under heavy criticism as it is not built on a sound
economic motivation. In fact, this discount rate approach provides the option to lower
liabilities simply by investing in more risky assets with higher expected rates of return.119
Consequently, this approach was largely replaced during the last two decades. A liability based
method which reflects the risk characteristics of pension obligations is used increasingly.120
Liability based discount rates

Financial theory proposes to discount future financial flows at a rate which reflects their risk
characteristics.121 Thus, the value of pension liabilities should reflect their fair value, namely
the price at which a liability could be traded at present in a transaction on the market.122 A
main risk in terms of pension obligations is whether these pension promises will be fully paid in
the future.123 According to financial theory, discount rates should reflect this default risk. It can
greatly depend on the period in which the pension rights materialize. The default risk should
be negligible if we regard ADL as a strict termination liability and assume that the pension
scheme is closed immediately and all pension rights are paid out today. From this perspective,
the amount transferred to scheme members today should be sufficient to finance their future
pension payments promised up to this point in time. To guarantee the value of these promised
future payouts, a risk-free interest rate should be applied for the valuation of ADL. The
Accumulated Benefit Obligation (ABO) measure (discussed in section 2.2) comes closest to a
strict termination liability as it neglects not only future contribution years accrued, but also
future expected earnings increases. Thus, for ABO estimations one may argue to apply a
discount rate equal to the risk free interest rate.

118

See Ponds et al. (2011), p. 24.
The asset based discount rate is fiercely debated in economic literature. See Novy-Marx and Rauh
(2009).
120
See Ponds et al. (2011), p. 21.
121
See Novy-Marx and Rauh (2011), p. 1232 or Brown and Wilcox (2009), p. 538.
122
For a further definition and discussion of the fair value approach see Jørgensen (2004).
123
See Andonov et al. (2013), p. 8.
119
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Alternatively, accrued-to-date pension rights may not materialize until the future point of
retirement. In other words, the pension scheme is expected to exist until the end of the
worker’s career – which is generally assumed for public pension schemes. From this point of
view, the pension default risk can be substantial, as the payout lies in the far future and
therefore includes the risk associated with time. This perspective fits well to the Projected
Benefits Obligation (PBO) approach (discussed in section 2.2), which assumes a continuation of
the pension scheme. To approximate the default risk of future pension payouts one can apply
the long-term bond rates of the public entity which sponsors the pension scheme.124 With this
approach, one assumes that bond rates efficiently reveal the capacity to meet obligations.
Moreover, one expects the default risk of traded bonds and pension obligations to be
(relatively) equal.125
Risk-free approach

The main international accounting standards, namely IPSAS, ISA and ESA2010126, specify
relatively risk-free interest rates of corporate or government bonds as a suitable proxy of ADL
discount rates.127 They use this approach for both PBO and ABO measures. Thus, risk aspects of
future payouts are, contrary to financial theory and the viewpoint of a number of economists
(Novy-Marx and Rauh, 2011; Brown and Wilcox, 2009), neglected in international accounting
standards. On one hand, this approach has the advantage of measuring the extent of funding
needed for pension promises made until today, irrespective of any default risk.128 Thus,
governments’ pension obligations are not lower simply due to the fact that their respective
country is more likely to default. Therefore, this risk-free approach is useful for international
comparisons of pension obligations and the estimation of funding requirements. On the other
hand, this approach implies a deviation from both the individual perspective and the fair value
approach. It is, in fact, very likely that pension scheme members incorporate default risks in
their valuation of pension entitlements. The assumption of risk-free pension payouts thus does
not necessarily reflect the individual valuation of pension wealth.129
In this study the practice of international accounting standards is followed and relatively riskfree interest rates of government bonds are chosen as a proxy of the ADL discount rate. This
choice ensures comparability with estimates of institutions bound by international accounting
standards. Also in line with the common standards, we opt for long-term government bond

124

For an application see Novy-Marx and Rauh (2009).
Additionally, one should evaluate whether there are legal or constitutional guarantees which may
determine the default risk of pension promises. See Brown and Wilcox (2009), p. 539f.
126
Written out in full: International Public Sector Accounting Standards (IPSAS), International Accounting
Standards (ISA) International Public Sector Accounting Standards (IPSAS).
127
IPSAS sets the actuarial assumptions to be used for the measurement of pension obligations in
chapter 25, ISA in chapter 19 and ESA2010 in chapter 17. Bonds with a rating of AA or AAA have been
generally defined as high quality bonds, see IFRS (2013) or ESA2010, point 17.167.
128
See Novy-Marx and Rauh (2009), p. 197.
129
This aspect should be kept in mind when analyzing the results of households’ pension wealth in
sections 4.6 and 5.6, which base on the risk-free discount rate approach. The same counts generally for
the outcomes of the new supplementary table of national accounts.
125
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yields as a benchmark of discount rates. They come closest to the maturity of government
pension obligations.
Borrowing cost approach used for OSNL

Under the open-system net liability (OSNL) concept (described in section 2.2), the discount
rate can be interpreted as the cost of borrowing. In fact, expenditures today can be debt
financed. In future years these accumulated debt and the interest payments can be balanced
by future contribution or tax flows. In other words, the pension manager may shift
expenditures and revenues inter-temporarily via borrowing. Hence, the proxy of the discount
rate for OSNL should reflect the borrowing costs of the pension manager, which is generally
the government. Usually, bond yields determine the borrowing costs of the government. They
differ between countries depending on the credit risk premium of government bonds.
Furthermore, borrowing costs depend on the maturity of applied debt instruments. Generally,
short-term bonds have lower interest rates than their long-term equivalents due to risks
associated with time (illustrated by upward-sloping interest-yield curves). A further discussion
of the measurement of borrowing costs is provided below. For now, we can conclude that
bond yields provide a suitable proxy for discount rates in OSNL calculations too. So let us turn
the focus to the long-term development of government bonds.

3.2.2 How will interest rates develop over time?
To simply use current government bond yields for the pension liability calculation would be
short-sighted. In fact, pension obligations/entitlements reflect payment flows in the far future,
some of which are being paid in 50 or more years. Current government bonds, however,
usually have a maturity of up to only 30 years. This leads to the question: how will government
bond interest rates develop over the long-term? The theoretical and empirical literature
provides some interesting answers to this question, which are examined in the next passages.
This review discusses not only the expected development of bond yields but also the future
path of equity prices—since the latter determine our assumptions on rates of returns of
funded pension schemes.
Is there a link between GDP and interest rates?

If we follow standard textbook models, economic growth is seen as one main determinant of
long-term interest rates. The widely used neo-classical Solow-Swan model (Solow Model)130,
for example, assumes a positive relationship between the interest rate and output growth.
Along its steady-state growth path, the rate of return r depends on the labour force growth 𝑛,
and the labour augmenting technical progress 𝑔 – which in tandem determine the GDP
(output) growth (see Eq. 11). Additionally, the capital depreciation rate 𝛿, the savings rate 𝑠, as
well as the output elasticity of capital 𝛼 determine the rate of return.131 The intuition of these
130

See Solow (1956) and Swan (1956).
In order to derive Eq. 11 we first assume that the interest rate 𝑟 is equal to the marginal product of
capital (MPK). If we apply the following standard Cobb-Douglas production function 𝑌 = 𝐾 𝛼 (𝐸𝐿)1−𝛼
𝜕𝑌
𝑌
then 𝑟 = 𝑀𝑃𝐾 =
= 𝛼 𝐾 𝛼−1 (𝐸𝐿)1−𝛼 . By rearranging this equation we obtain 𝑟 = 𝛼 . In a closed131

𝜕𝐾

𝐾

economy, in which savings equals investment, the capital output ratio along the steady-state growth
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Solow model results is straightforward: slower economic growth (i.e. a smaller sum of 𝑛 and 𝑔)
diminishes the demand for capital and therefore reduces the interest rate r.
𝑟= 𝛼 (

Eq. 11

𝑛+𝑔+𝛿
)
𝑠

It is interesting to see whether this theoretical relationship between interest rates and
economic growth can be confirmed by historical data. To get an empirical overview we analyse
the long-term trend of bond yields and GDP growth for five major economies with sufficiently
long time series data, namely the United States (US), Germany (DE), France (FR), Italy (IT) and
the United Kingdom (UK). It should be noted that the credit risk of these states has been
generally regarded as very low in the time frame considered.132 The depicted bond yields can
thus provide an approximation of risk-free long-term interest rates.133
Figure 6: Bond yield and GDP growth – Germany and France
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Source: Own illustration based on Eurostat (2014) and Bosworth (2014).

The figures above serve as examples illustrating the government bond yield and GDP growth in
real terms for Germany and France in the period 1971–2012. The first thing to mention is that
the interest rates have outperformed GDP growth in most periods. The average bond yields in
our country sample amounted to 3.1 % per annum (p.a.) while GDP grew by a mean of 2.3 %
(see Table 5). Thus, bond yields were on average about 0.8 percentage points higher than GDP
growth.134 The correlation between growth and interest rates is weak: The average correlation
coefficient in our full country sample amounts to only 0.10 – and to 0.17 if we exclude the
statistical outlier, Italy. Driven by business-cycles, GDP growth is much more volatile (see
path is given by:

𝐾
𝑌

=

𝑠
𝑛+𝑔+𝛿

(for a derivation see e.g. De Long (2001), p. 97ff). On the basis of the latter

two equations we can derive Eq. 11. Under the golden rule of capital accumulation introduced by Phelps
(1961), 𝛼 equals s and hence r = n + g + δ.
132
Italian government bonds have only recently been downgraded severely to a BBB rating in July 2012
– which has almost no impact on our historic analysis which ends in 2012. In the preceding years it
mostly received an AA rating.
133
For Hungary and Poland, our countries being assessed, comparable long-term times series data on
bond yields is unfortunately not obtainable.
134
Escolano (2010) estimates a similar magnitude of the interest rate-growth differential. See Escolano
(2010), p. 9. This differential recently received a lot of attention in the press and general economic
discussion with the work of Piketty (2014). He claims that capital interest rates (after tax and
depreciation) exceeded world growth almost consistently in the last 2000 years. The capital interest rate
of Piketty and our bond yields are not, however, fully comparable. Piketty’s variable is net of taxes and
depreciation and includes an equity premium.
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Figures 1 and 2 above). This finding is confirmed by Bosworth (2014) who, using a wide range
of explanatory variables, estimates only a weak relationship between economic growth and
government bond interest rates. Therefore, we will not incorporate a link between discount
rates and GDP growth in our standard scenario.
Table 5: Average bond yield and GDP growth in major economies, in real terms
Bond yield 1971-2012 ¹

GDP growth 1971-2012

Interest-growth
differential

Correlation
Coefficient

(A)

(B)

(A) - (B)

(A) to (B)

DE

3.47

2.05

1.41

0.21

FR

3.41

2.23

1.18

0.14

IT

2.66

1.92

0.74

-0.15

US

3.24

2.89

0.36

0.18

UK

2.83

2.40

0.42

0.14

Average

3.12

2.30

0.82

0.10

Country

¹ Bond yields estimates, in real terms, are based on Bosworth (2014) and are calculated using expected inflation.

Source: Own illustration based on Eurostat (2014) and Bosworth (2014).

What is the impact of an ageing population on interest rates?

In line with the Solow model, it is often argued that an aging population is expected to depress
long-term interest rates 𝑟. If such a link exists between the demographic development and the
level of interest it should be accounted for in our analysis. The academic discussion in this field
can be split into two strands of research questions. First, how will slower labour force growth
induced by dropping fertility rates affect long-term interest rates? Second, how will shifts in
the demographic structure affect the supply and demand in asset markets and thereby the
rates of return? More precisely, it has been questioned whether equity and bond prices will
decrease substantially whenever large baby boomer generations go into retirement. This
prediction is summarized under the term asset meltdown hypothesis. The following passages
review how current literature answers these two research questions.
Will lower labour force growth affect interest rates?

The substantial drop in fertility rates observed in the last decades can significantly lower
labour force growth. In a Solow model framework (see Eq. 11) reduced labour force growth 𝑛
diminishes long-term interest rates 𝑟. A caveat of the Solow model is, however, its exogenous
treatment of the savings rate. Likely feedback loops on savings rates, for example, due to
income effects are ignored by design. Models which endogenize savings decisions such as the
widely used Ramsey-Cass-Koopmans model (Ramsey Model) can therefore come to different
conclusions. One central notion of the Ramsey Model is that consumption is maximized over
successive generations of households. If future generations are smaller, then less has to be
saved today for these future household members.135 That is why savings rates decrease if
fertility rates drop under a standard calibration of the Ramsey model. This counterbalances the
135

For a derivation of the interest rate in the Ramsey Model see Baker et al. (2005), p. 298ff.
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decline in interest rates due to lower output growth.136 Mankiw (2005), therefore, comes to
the conclusion that: “In the end it is clear that the tools of modern growth theory lead to an
ambiguous answer about how population growth affects the return to capital.” [Mankiw, 2005,
p. 317]. To overcome the ambiguity of theoretical models, empirical assessments are required.
The evidence is very limited. In a recent paper Bosworth (2014) does not find a consistent
correlation between long-term government bond yields and domestic labour force growth, the
variable 𝑛 in the Solow model. In globally integrated economies, this result seems plausible. In
fact, not the domestic labour force growth but its global equivalent should determine bond
yields.137 Still, more research is needed to assess the impact of changes in fertility rates on
interest rates.
Can we expect an asset price meltdown when baby boomers retire?

The depression of asset prices due to the retirement of baby boomer generations has been
widely discussed (Mankiw and Weil, 1989). It is generally referred to as the asset meltdown
hypothesis and is based on the life-cycle theory of Modigliani and Brumberg (1954).
Households are assumed to accumulate assets over the working life and de-accumulate them
during retirement in order to smooth consumption over the life-cycle. Given a stable
population structure over time, asset prices should then be unaffected by demographics. If
however, relatively large cohorts, so called baby boomers, retire and sell off their assets,
equity and bonds prices are expected to decrease substantially.138 As a consequence, risk free
interest rates (bond yields) may rise due to a mismatch of high bond supply and comparably
low demand. Siegel (1998) summarizes this asset meltdown hypothesis with the simple
question which current baby boomers may ask themselves at the point of retirement: “Sell?
Sell to whom?” [Siegel, 1998, p. 41].
Theoretical models predict a significant decline in asset prices due to the retirement of baby
boomers (Brooks, 2002 or Abel, 2003). The dramatic development implied by the term asset
meltdown is, however, rejected by literature. In fact, various factors moderate the
demographic impact on asset prices. First, retirees are not dissaving as assumed by the
standard life-cycle hypothesis, but show positive net-saving rates. This observation is generally
explained by uncertainty about life expectancy (Davies, 1981) and future health status
(Kotlikoff, 1988 and Hubbard et al., 1994) as well as by bequest motives (Barro, 1974). Second,
it is argued that rational market participants should foresee the drop in asset demand because
“the news about demography is revealed when cohorts are born” [Poterba, 2001, p. 583].
Efficient markets should then reflect this development in current market prices. Third, the
impact of domestic demographic changes on interest rates can be mitigated by international

136

Cutler et al. (1990) e. g. use a Ramsey model, and propose that the optimal response to declines in
fertility is a reduction in savings rates, which increases interest rates under the ceteris paribus condition.
137
Desroches and Francis (2010) outline that global interest rates are highly dependent on the
worldwide labour force growth. If domestic bond yields correlate with the global interest rate as shown
by Bosworth (2014), then we can assume that domestic bond yields depend on the global labour force
growth too.
138
It should be noted that Mankiw and Weil (1989) only analyse the impact of demographic changes on
the housing market. Following research extended their analysis to stock and bond markets.
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capital flows (Börsch-Supan et al., 2006) to and from economies with different ageing
processes.
While most theoretical models predict at least a decrease in asset prices due to the
demographic development, the empirical evidence is far from clear cut. Poterba (2004)
estimates only a weak correlation between demographic variables and asset returns.139 Davis
and Li (2003) find a strong link between the demographic structure and equity prices. On this
basis, they predict a substantial downward pressure on future equity returns. With respect to
bond yields, Davis and Li (2003) are not able to provide a clear outlook as the outcomes are
very sensitive to variable specification. According to Brunetti and Torricelli (2010), equity
prices are correlated to demographic variables while bond yields are not very significantly
affected by demographic changes.
Summarizing the above, expected changes in the population structure can affect the demand
and supply of financial and non-financial assets.140 According to literature findings, the term
asset meltdown is, however, not appropriate to describe the expected market development. In
fact, an abrupt and extreme drop in asset prices is very unlikely. Yet, the gradual retirement of
baby boomers is expected to coincide with a reduction in equity rates of return. While there is
a consensus on the direction of price changes, there is still an open debate on their magnitude.
The impact of the changing population structure on bond yields is unclear. Bosworth (2014)
shows that bond prices are driven mainly by factors other than demographics. According to his
analysis, shifts in the pattern of worldwide saving and investment indicated by current account
levels as well as foreign interest rates can largely explain the variation in past long-term
interest rates.

3.2.3 The choice of the discount rate
It has been shown that long-term government bond yields provide a suitable and widely used
proxy for the discount rate. In this study we follow the international accounting standards and
apply relatively risk-free government bond yields for the measurement of ADL discount rates.
With respect to the OSNL discount rate, bond yields can be applied too, as they measure public
borrowing costs. The question which remains is how government bond yields will develop in
the long-term. As noted, pension obligations (ADL and OSNL) reflect payment flows in the far
future, some of which are being paid in 50 or more years. Thus, assumptions over a rather long
time horizon have to be chosen. The literature review has shown some aspects of what we
know and what we still do not know about the driving forces of long-term interest rates in
general and bond yields in particular. Overall, there is no clear-cut evidence that demographic
changes will have a substantial impact on long-term interest rates and especially on bond
yields. Moreover, we lack of proof of a strong link between the GDP growth and bond yields.
Other factors, namely global savings and investment, seem to be more important
determinants of domestic long-term bond yields. Bosworth (2014) therefore comes to the
conclusion that “the dominant influence of global factors suggests that interest rate
139

Poterba (2004) underlines the small number of effective degrees of freedom in the statistical test. In
fact, the time series data for the US records only one period baby boom.
140
See Holzmann (2009), p. 134.
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projections should not incorporate any strong relationship to other economic trends in the
domestic economy, such as those associated with the aging of the population, since they are
likely to be overwhelmed by global developments.” [Bosworth, 2014, p. 13].
In light of the above, we identify two roads leading to a proper value for long-term
government bond yields. On one hand, a comprehensive model can be set up to project future
interest rates. In line with recent empirical literature, such a model should consider future
trends in the world economy. On the other hand, one can choose a discount value which
matches with the historic values of government bond yields. Given the difficulty and
complexity of such a forecast the vast share of previous studies in the field of fiscal long-term
projection (e.g. EC, 2014 or CBO, 2014) opt for the latter approach and estimate discount rates
based on average bond yields over time. They usually apply a constant discount rate or a rapid
convergence scenario. We will follow this standard approach and base our discount rate
assumption on the past trend of government bond yields.
This leaves us with the question of past government bond yields. Clearly, the answer depends
on the chosen reference period as bond yields vary greatly over time (see e. g. Figure 6). Over
the period 1971–2012, average real bond yields amounted to around 3 % p. a. (see Table 5).
This value reflects the average of five major OECD economies (DE, US, FR, UK, IT) with
sufficient (officially available) time series data. The credit risk of these states is regarded as
very low in the analysed time span. Therefore, the average bond yields of these countries may
serve as a proxy for ADL discount rates. Based on similar historic data, Eurostat (2012)
recommends EU member states to apply a discount rate of 3 % in real terms for ADL
calculations. To ensure cross-country comparability we will follow these guidelines. However,
one has to bear in mind that the discount rate can be significantly different if longer timeseries data is used. Dimson et al. (2012) estimate real bond returns of 0.9 % p. a. for the period
1900–2011 for 13 major EU countries.141 A previous study of Dimson et al. (2000) shows that
bond yields differed largely between the first and second half of the 20th century due to the
period of hyperinflation. In the first half of the 20th century real bond yields amounted to 1.1% for a selection of 12 major OECD countries, while in the second half they amounted to
2.3%. Data reliability for such long time series is questionable and the credit risk of some of
these observations may be substantial. Nevertheless, these figures indicate that discount rate
levels lower than 3 % can be justified. In fact, in the course of Solvency II a level of 2.2 % is
seen as an “adequate estimate for the expected real interest rate” [EIOPA, 2013, p. 58].142
Nonetheless, we will stay with the 3 % discount rate in order to ensure comparability with
Eurostat (2012) recommendations.
With respect to OSNL, discount rates should reflect the borrowing costs of the government.
There are a number of reasons to use a discount rate of 3 % (in real terms) for OSNL too. First,
the European Commission (2014) as well as the Congressional Budget Office (2014), which
provide similar open-system pension projections, chose a constant discount rate of 3 %. Thus,
by using this rate we ensure comparability with these broadly recognized calculations. Second,
141

See Dimson et al. (2012), p. 57ff.
This real interest rate assumption has been proposed by the European Insurance and Occupational
Pensions Authority (EIOPA) based on the findings of Dimson et al. (2000).
142
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the choice of a single discount rate for both ADL and OSNL facilitates the comparison of these
two figures. Third, the available time series data on borrowing costs are still limited and often
cover only one or two decades (see Table 6).143 With this in mind, we are choosing a discount
rate of 3 % (in real terms) for OSNL estimation too.144
The 3 % discount rate is based on the average yield of ten year government bonds. One could
question whether these ten year bonds actually reflect the borrowing costs of governments. In
practice, states may use other debt instruments with a shorter maturity (e.g. one year bonds)
or with a longer maturity (30 year bonds) for borrowing purposes. In line with the usually
upward sloping yield curve, the chosen debt instruments may significantly influence the
interest rates effectively paid by governments. It can be said that shorter term bonds have
lower interest rates than their long-term equivalents due to risks associated with time. In the
end, effective borrowing costs depend on the actual portfolio of debt instruments used by the
government. If these effective borrowing costs deviate largely from ten year government bond
yields, then the latter cannot be regarded as a good proxy of borrowing costs, used in OSNL
calculations. Only empirical evidence can shed light on this issue. Therefore, we quantify
effective borrowing costs which are equal to effective interest rates paid for outstanding debt.
They are measured by relating the interest payments in a year t to the government debt in the
previous year t-1.
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In particular for Poland and Hungary, time series data of borrowing costs is rather limited. With
longer time series data one could consider, possibly as an additional scenario, the country-specific
borrowing costs (which reflect credit risk) for the estimation of Poland`s and Hungary`s OSNL discount
rates.
144
The choice of a 3-%-OSNL discount rate ensures that the dynamic efficiency condition is fulfilled. That
is to say that, as observed in recent decades (see Table 5), there is a positive discount rate/output
growth differential in the long-term (for future GDP growth assumptions see section 3.3). Otherwise, in
a state of dynamic inefficiency, the government can play a Ponzi game and roll over payments on
principal and interest by issuing new bonds perpetually. While the debt would increase in absolute
terms in the Ponzi game, the debt ratio in terms of the GDP would converge to zero over time. Thus, the
inter-temporal budget constraint assumed in our open-system net liabilities (OSNL) indicator may not
hold in a dynamically inefficient economy.
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Table 6: Effective vs. market rate interest rates
Country

Period

Average nominal Interest Rate

Effective-Market
Differential

Effective ¹

Market rate ²

(A)

(B)

(A) - (B)

BE

1991-2013

5.67

5.18

0.49

BG

2003-2013

5.22

5.12

0.10

CZ

2001-2013

4.17

4.13

0.04

DE

1992-2013

5.78

4.50

1.28

DK

1991-2013

6.39

5.11

1.28

ES

1995-2013

5.31

5.25

0.06

FR

1979-2013

7.07

7.20

-0.13

FI

1991-2013

5.77

5.45

0.32

GR

1992-2013

7.63

10.14

-2.51

HU

2001-2013

6.93

7.43

-0.50

IT

1985-2013

7.79

7.72

0.07

NE

1991-2013

5.74

4.81

0.93

PL

2001-2013

6.22

6.12

0.10

PT

1991-2013

7.03

7.03

0.00

RO

2006-2013

6.76

7.31

-0.55

SI

2002-2013

5.88

5.12

0.76

SK

2001-2013

5.27

4.84

0.43

UK

1991-2013

6.17

5.45

0.72

US

1981-2013

6.97

5.33

1.64

Average

-

6.20

5.96

0.24

¹ Interest paid in year t in relation to debt at the end of year t-1. Source: AMECO (2014)
² Central government bonds yields with a maturity of around 10 years. Source: Eurostat (2014).

Source: Own illustration based on AMECO (2014) and Eurostat (2014).

In recent years effective interest rates (borrowing costs) were 0.24 percentage points (p.p.)
higher on average than ten year government bond yields for a sample of 19 OECD countries
(see Table 6). The differential may be explained by the time lag inherent in effective interest
rates.145 In fact, effective interest payments reflect the historic interest level of bonds which
have been issued in past years and still have not matured. Hence, a drop in government bond
yields, as observed in the recent past, affects effective interest rates only gradually over time.
This aspect explains, for instance, why the effective borrowing costs of Germany in 2012 were
significantly higher at 3.1 % than the ten year government bond yields traded on the market in
this year at 1.5 %.146 In conclusion, borrowing costs and ten year government bond yields have
not differed greatly in recent decades. Therefore, it is appropriate to use ten year government
bond yields as a proxy for ONSL discount rates too.
A further choice concerns the interest rate assumption of funded, 2nd pillar pension schemes.
The adequacy estimates in sections 4.4 and 5.4 include these mandatory funded schemes. If
145

One may argue that the use of bonds with a very long maturity of more than 10 years (e.g. of 20 or
30 years) and with high interest rates can explain the differential too. This is, however, unlikely as the
use of such very long-term borrowing instruments is not very widespread.
146
See AMECO (2014) and Eurostat (2014).
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the 2nd pillar assets are invested in government bonds, we can apply the same value for funded
interest rates as for the ADL and OSNL discount rate, namely 3 % (in real terms). A significant
proportion of funded assets in Poland and Hungary are, however, invested in equities. Hence,
the crucial question is whether equity rates of return perform similarly to government bond
yields. According to empirical literature, this is not the case. In past decades equities provided
a substantially higher rate of return than riskless assets, even after adjusting for the risk
differences. In most countries the so called equity premium amounted to some percentage
points.147 Dimson et al. (2008) estimate an average equity premium of around 4 % p. a. for 17
countries over a period of 106 years.148 With this information, applying a rate of return for
funded pension schemes higher than 3 % (our assumption of bond yields) is justifiable.
Nevertheless, for the sake of comparability we will apply the same assumption as the
European Commission (EC, 2014) in this study and use a rate of return of 3 % in net-terms (i.e.
after asset management and annuity fees).
Ultimately, the final choice of the discount rate and funded interest rate will remain arbitrary
and controversial to some extent. To recognize this fact, we compute implicit pension liabilities
for various discount rate values in the sensitivity analysis presented in Appendix A-1 and A-2.
Additionally, different scenarios for the interest rate of funded pension schemes are provided
in Appendix A-6.

147

For an overview see Mehra and Prescott (2003).
In contrast to bond yields, there is stronger evidence that equity prices may diminish due to the
retirement of baby boomers in future years – see discussion above. The equity premium may, therefore,
shrink in future decades.
148
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3.3 Wage, GDP and employment growth assumptions
3.3.1 Wage growth
A key parameter for the projection of pension systems is future wage growth. It has a decisive
impact on both the revenue and the expenditure side of pension finances. A large share of
European public pension schemes index benefits annually in line with the wage growth.149
Pension rights accrued by active contributors are generally indexed with earnings growth
too.150 Moreover, revenues of public pension schemes are affected by wage changes as
contribution levels are usually equal to a proportion of earnings. As apparent, the choice of
future wage growth is crucial for pension projections and, therefore, shall receive further
attention in the following passages.
What drives real wage growth?

Generally, economists assume that real wage growth follows labour productivity growth. This
strict relationship has, however, been questioned in recent years.151 In fact, a number of
countries experienced a nearly stagnant real earnings development in the last decades while
labour productivity rose significantly in the same period. This raises the question of how these
empirical findings can be reconciled with economic theory. Is it appropriate to base future
wage growth assumptions on labour productivity growth? To answer these questions, it is
valuable to recall the main drivers of real wage growth.
Literature identifies (inter alia) two main factors besides labour productivity which can explain
real wage changes (see Eq. 12).152 First, the share of income (output) received (determined) by
labour, the so called labour share, affects real wage growth. Capital bias of new production
technologies or decreasing bargaining power of trade unions may, for instance, cause a fall in
labour share and with it a drop in real wage growth. Second, shifts in relative prices of goods
produced by labour and of goods consumed by labour can explain a change in real wage
growth.153 These relative prices are referred to as the labour`s terms of trade. If consumption
prices increase more sharply than output prices, labour`s terms of trade diminishes, which
lowers real wage growth. These two driving forces can largely explain the wage-productivity

149

For instance, public pensions in Poland are annually adjusted with inflation and 20 % of real wage
increases.
150
The Hungarian statutory pension scheme which considers a classical pre-retirement earnings
indexation provides an example. For further details see subsection 4.2.2, step 4.
151
See e.g. ILO (2012), p. 6 or New York Times (2013).
152
See e.g. Sharpe et al. (2008) or Mishel and Gee (2012). The following description is based on the work
of Sharpe et al. (2008). A theoretical derivation of Eq. 12 can also be found in the latter paper. There are
a number of other factors which can explain the wage-productivity gap such as wage inequality.
153
In this context, real wages are estimated on the basis of a consumption deflator (e.g. CPI) to measure
the potential consumption basket which can be purchased with nominal wages. These estimated real
wages are also referred to as consumption wages, contrary to product wages which are calculated based
on output deflators. In this study we always refer to consumption wages when speaking of real wages.
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gap, the differential between real wage growth and labour productivity growth, observed in
recent years.154
∆ 𝑟𝑒𝑎𝑙 𝑤𝑎𝑔𝑒𝑠 = ∆ 𝑙𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 + ∆ 𝑙𝑎𝑏𝑜𝑢𝑟 𝑠ℎ𝑎𝑟𝑒
Eq. 12

+ ∆ 𝑙𝑎𝑏𝑜𝑢𝑟`𝑠 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡𝑟𝑎𝑑𝑒

If we take a look at longer time series data, the wage-productivity gap shrinks substantially
across OECD countries. In fact, both the labour`s terms of trade and the labour share are
relatively stable over a longer time horizon – in line with the stylized facts of Kaldor (1961).155
From 1970 to 2006, the labour productivity growth in a sample of 15 OECD countries grew by
an average annual rate of 2.33 %, while real (consumption) wages rose by an only slightly
lower value of 2.21 %.156 This translates into an average wage-productivity gap in the OECD
sample of 0.12 percentage points (p.p). This gap, with a standard deviation of 0.27 p.p., is fairly
similar across the 15 countries assessed. Against this background, it is a feasible assumption to
base the long-term real wage development on labour productivity growth To assess the
robustness of our projections with respect to this wage growth assumption a sensitivity
analysis is presented in Appendix A-1 and A-2.
Which factors determine labour productivity growth?

This leaves us with yet another question, namely, how labour productivity growth may develop
in future years. In order to answer this question, let us start with a discussion of the main
drivers of labour productivity growth. In a standard Cobb-Douglas production function, labour
productivity growth is mainly driven by the total factor productivity (TFP) growth rate. The
latter is also called the Solow residual and determines the labour augmenting technical
progress. Additionally, capital accumulation, also referred to as capital deepening (CD), drives
labour productivity growth. It is assumed that increasing capital stock (per hours worked)
raises labour productivity. These relationships of labour productivity growth can be derived
from the Cobb-Douglas production function with constant returns to scale outlined in Eq.
11.157
(𝐸 ∗ 𝐿)𝛽 ∗ 𝐾 1−𝛽
𝑌 = 𝑇𝐹𝑃 ∗ 𝐿𝛽 ∗ 𝐾 1−𝛽 = ⏟
Eq. 13

1

= (𝑇𝐹𝑃𝛽 ∗𝐿)𝛽

𝑌: Total output (GDP)
𝑇𝐹𝑃: Total Factor Productivity
𝐿: Labour supply (measured in total hours worked)
𝐸: Labour augmenting technical progress; 𝐸𝐿 denotes the total labour in efficiency units.
𝐾: Stock of capital used
𝛽: Constant output elasticity of labour, also referred to as the labour share
154

For Canada, e.g., Sharpe et al. (2008) show that more than half of the wage-productivity gap
observed in the period 1980-2005 can be explained by changes in the labour share as well as changes in
the labour`s terms of trade.
155
See Sharpe et al. (2008), p. 47ff.
156
See Sharpe et al. (2008), p. 49.
157
The following derivation is largely based on EC (2011), p. 122ff.
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From Eq. 11 we can derive the time derivative of output per
. labour unit, denoted here as 𝑂𝑃𝐿.
It is presented in Eq. 14 using the Newton’s notation. 𝑂𝑃𝐿 reflects the change of output per
hour worked over time and therewith indicates labour productivity changes.
.
.
.
.
𝑌 = 𝑇𝐹𝑃 + (1 − 𝛽) ∗ 𝐾 = 𝑂𝑃𝐿
( )
( )
⏟
𝐿
𝐿
Eq. 14
𝑐𝑎𝑝𝑡𝑖𝑎𝑙 𝑑𝑒𝑒𝑝𝑒𝑛𝑖𝑛𝑔 (𝐶𝐷)

Over the long-run, we can assume in line with the Solow model that the economy reaches its
steady state growth path. Once this path has been achieved, the ratio of capital to efficient
labour units, i.e. the ratio 𝐾/(𝐸𝐿), remains constant. As a result, a change in labour
productivity over time equals the TFP change over time divided by the labour share 𝛽 – see
also Eq. 15 below.
.
.
.
.
.
𝑌 = 𝐾 = 𝐸 = 𝑇𝐹𝑃 = 𝑂𝑃𝐿
Eq. 15
( ) ( )
𝛽
𝐿
𝐿
For our projection, we apply the harmonized assumptions of the European Commission (EC) on
TFP and CD which were published in autumn 2014.158 According to these estimates, TFP is
assumed to converge to a long-term historical average of 1 % by the year 2060 in all EU
countries.159 The contribution of CD to labour productivity is assumed to be about 0.5 % over
the long-run. As a result, total labour productivity growth (the sum of CD and TFP growth) and
respectively real wage growth are assumed to converge to 1.5 % over time. Countries with a
GDP per capita level below the EU average – such as Poland or Hungary – are assumed to
experience higher growth rates in a transition period. They are expected to catch-up in terms
of labour productivity as observed in the recent two decades (see Table 7, EU15 vs. CEE
countries). However, no full convergence in absolute labour productivity levels across the EU is
assumed.

158

See EC (2014).
New endogenous growth models have been set up in the last years, for example by Romer (1990)
and Aghion and Howitt (1992), which consider that the Solow residual is not simply “falling from the
sky”. These models consider that economic factors such as investment in human capital and research
and development determine TFP. Such factors are not considered in the EC (2014) assumptions, i.e. the
Solow residual is taken as exogenous. The changing age structure of the working population and its
possible impact on productivity are also neglected in the EC (2014) assumptions. The latter aspect may
be unproblematic as recent research (Göbel and Zwick, 2009; Börsch-Supan and Weiss, 2011) indicates
that older workers are not significantly less productive than their younger counterparts.
159
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Table 7: Past labour productivity growth in G7, EU15 and CEE countries160
Average annual labour productivity growth
(measured per hour worked)

Year interval

1971-2013

1980-2013

1993-2013

G7 countries

2.04%

1.68%

1.39%

EU15 countries*

2.29%

1.85%

1.52%

CEE country sample **

-

-

3.45%

* For Greece data is available from 1996 onwards. The time series for Austria starts in 1976.
** The sample of CEE countries includes Hungary, Poland, Czech Republic, Estonia, Slovakia and Slovenia.
For other CEE countries no data was available.

Source: Own calculations based on OECD (2014b).

The future growth path of TFP and capital deepening used in this study are presented in Figure
7. As demonstrated, TFP and CD grow at a faster pace in Poland compared to Hungary until
2030. Thereafter, both countries follow relatively similar growth paths. A constant labour
productivity growth of 1.5 % is applied after 2060. This value comes close to the average
labour productivity observed in G7 and EU15 countries in the last three decades (see Table 7).
Only for longer time series data, namely from 1971-2013, was the average labour productivity
slightly higher, amounting to about 2 % in G7 and 2.3 % in EU15 countries.
Figure 7: Labour productivity growth path for Poland and Hungary 2015-2060161
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Source: Own illustration based on EC (2014).

3.3.2 GDP and employment growth
Future GDP values are a further main input factor for the pension projection presented in this
study. They are used to relate absolute pension expenditures and revenues to overall
economic output. GDP is estimated on the basis of labour productivity and labour input growth
in the study at hand, as shown in Eq. 16.162 We apply the change in output per labour unit

160

Please note that these figures reflect unweighted country averages.
Labour productivity is measured per hour of work.
162
This is one standard approach to measure GDP without the explicit use of a capital input variable. See
EC (2011), p. 138 or Piros and Pinto (2013), p. 641. It assumes a constant labour share.
161
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(OPL) over time as a measure of labour productivity.163 Labour input growth summarizes
employment growth as well as the growth in hours worked. Thus, this measure goes beyond
pure labour force growth as it also considers average hours worked.
.
.
.
𝑌
𝑂𝑃𝐿
𝐿
=
+
⏟
⏟
⏟
𝑌
𝑂𝑃𝐿
𝐿
Eq. 16
𝐺𝐷𝑃 𝑔𝑟𝑜𝑤𝑡ℎ

𝑙𝑎𝑏𝑜𝑢𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑔𝑟𝑜𝑤𝑡ℎ

𝑙𝑎𝑏𝑜𝑢𝑟 𝑖𝑛𝑝𝑢𝑡 𝑔𝑟𝑜𝑤𝑡ℎ

To guarantee consistency, the growth parameters are based on EC (2014) assumptions.164 The
resulting GDP growth paths for Hungary and Poland are presented in Figure 8. Apparently,
Poland can expect a gradual slowdown in GDP growth over the coming decades. One can
detect both slower labour productivity growth as well as a shrinking working population as
driving forces of this development. . After 2018, a negative employment growth can be
expected.165 The economic outlook for Hungary is different. Until 2030, the GDP growth is
expected to increase to a level of around 2 %, due to a catch-up in labour productivity (see
Figure 8). Thereafter, a significant negative employment growth is expected in Hungary as well.
This results in a slower GDP growth path after 2030.
Figure 8: Employment and GDP growth path for Poland and Hungary 2015-2060
4.0

4.0

Hungary

Poland
3.0

2.0

1.0

0.0
2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

Growth rate in percent

Growth rate in percent

3.0

2.0

1.0

0.0
2015

2020

2025

2030

2035

2040

2045

2050

2055

2060

-1.0

-1.0

-2.0

-2.0

GDP Growth

Employment Growth

Labour Productivity Growth

GDP Growth

Employment Growth

Labour Productivity Growth

Source: Own calculations based on EC (2014).
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For a derivation see Eq. 14 and Eq. 15.
Employment growth is estimated independently based on the demographic development (see
section 3.1) as well as based on age- and gender-specific employment rates provided by the EC (2014).
For Hungary employment rate changes at age groups 20-44, which are of small magnitude, are
disregarded due to modeling reasons. Employment rates above the age of 44 are altered in line with
legislated retirement rules (demonstrated in subsection 4.1.2 for Hungary and in subsection 5.1.2 for
Poland).
165
Hours worked per worker are assumed to be relatively constant in future years both in Poland and
Hungary.
164
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4 Hungary
Hungary, the fourth largest economy in Central Eastern Europe in terms of GDP, changed its
pension system profoundly in recent years. Most debated is the reform of 2010 which de facto
eliminated the second pension pillar in Hungary and nationalized its assets. The aim of this
chapter is to evaluate the long-term performance of the Hungarian public pension scheme
from the perspective of long-term pension adequacy and fiscal sustainability. Thereby, all
pension reforms legislated since 2009 will be examined. This includes 1) the retirement
increase reform of 2009, 2) the switch-back reform of 2010, 3) the cut in early retirement
channels enacted in 2011, as well as 4) ) the new early retirement privileges for women with
40 service years, granted since 2011. The impact of the 2011 flat tax introduction, which is not
a direct pension reform but has a significant and most likely unintended effect on the pension
system, is shown separately in Appendix A-1.
This chapter starts with a short introduction of the current pension system and its recent
reforms. The micro-simulation model used to evaluate future pension levels is presented in
section 4.2. For the fiscal long-term analysis, a cohort simulation model is applied, which is
outlined in section 4.3. Thereafter, an outlook on future pension adequacy after recent
pension reforms is provided in section 4.4. The following section 4.5 demonstrates the longterm development of aggregate cash balances under different legal scenarios. Finally, implicit
pension liabilities and their changes after recent reforms are presented in section 4.6.

4.1 Legal framework
For the evaluation of the Hungarian pension system, it is crucial to know the legal framework
and its past changes. Therefore, this section starts with a general outline of the current public
pension system (section 4.1.1). Thereafter, recent reforms are described in greater detail
(section 4.1.2).

4.1.1 The current public pension system
The Hungarian public pension system, introduced in 1929, covers nearly the entire population
and is primarily based on one pillar.166 The unfunded public pension scheme, the 1st pillar167,
provides the main income source for the elderly in Hungary.168 The funded defined

166

Since the Security Act of 1975 nearly the complete Hungarian population, including self-employed
and civil servants, is insured in the public pension system.
167
We follow in this study the pension taxonomy of the World Bank and classify pension schemes into
nd
the following pillars: The 1st pillar covers mandatory, public, unfunded pension schemes. The 2 pillar
represents mandatory funded pension schemes, while the third pillar covers voluntary funded saving
arrangements. Besides these three standard pillars, two further pillars have been added to this
classification in past years: the zero pillar which covers social pensions (described in subsection 6.3.5.1)
as well as the fourth pillar representing non-financial old age resources (such as housing and family
support). For a further overview see Holzmann et al. (2008)
168
It was introduced in 1952 after the vast share of funded pension schemes in Hungary went bankrupt
due to damages to real estate assets during the Second World War and due to years of hyperinflation.
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contribution scheme (FDC), the 2nd pillar, was introduced in 1997. However, it was almost
entirely abolished in 2010 before its full maturation. Voluntary and occupational pension
schemes, the third pillar, are still marginal in Hungary.169
The 1st pillar pension scheme resembles a classical defined benefit system. The initial pension
benefit 𝐵 depends on the number of service years (summarized by the accrual factor 𝐴𝐹) and
on the average indexed net earnings (𝐴𝑌𝐼) since 1988 (see Eq. 17). Thus, future pension
benefits will gradually reflect the entire contribution history of a scheme participant. The 𝐴𝐹
favours short and long service histories due to its non-linear design.170 Two additional factors
determine the initial pension level: the retirement factor (𝑅𝐹) and the pillar factor (𝑃𝐹). The
𝑅𝐹 reflects decrements (or increments) for early (or late) retirement, relative to the legal
retirement age.171 The latter, the statutory retirement age, was 62.5 for both genders in 2014
and will be raised to 65 by 2022. Since 2013, early retirement paths are closed for most
scheme members.172 A small proportion of current contributors (about 3 %) stayed in the
mixed pillar system after the 2010 reform. Their 1st pillar pension rights are reduced in the
benefit formula via the pillar factor (𝑃𝐹).173
Eq. 17

𝐵 = 𝐴𝐹 ∗ 𝐴𝑌𝐼 ∗ 𝑅𝐹 ∗ 𝑃𝐹

Benefits are annually adjusted by the expected change in the consumer price index (CPI). If the
actual (ex post) CPI-change is larger than the expected one, then pensions are further
increased by the difference between the actual and the expected CPI. However, no such
correction is made if the actual CPI is smaller than the expected one. As a result, pensions
grow faster than the CPI on average.
Earmarked contributions represent the main income source of the public pension scheme. In
2010, total pension contributions (employer + employee) added up to 33.5 % of gross earnings
– the highest value observed in the EU. Since 2011 these contributions have been re-labelled
as “social contributory taxes” which cover pension, healthcare and unemployment
contributions and amount to 37% of gross earnings. In 2011-2012, 34% of gross earnings were
channelled to the pension fund. From 2013 onwards, this rate increased to 37% as former
healthcare contributions (3% of gross earnings) are considered as revenue item of the pension
fund, too.

4.1.2 Recent pension reforms
After the fall of the Iron Curtain and the profound transformation of the Hungarian economy,
the pension system underwent numerous and decisive pension reforms in recent years. The
169

In 2009 about 1.3 million Hungarians participated in voluntary private pension funds, See Hirose
(2011), p. 188. This value corresponds to about 21 % of the working age population (aged 20-64).
Occupational pension schemes can be described as “practically not existing” [EC, 2012, p. 81].
170
The accrual schedule is presented in section 4.2.3.
171
In case of early retirement by one (two) year(s) a pension decrement of 3.6 % (8.4 %) is applied. The
retirement factor also considers pension increments adding up to 6 % per year for later retirement. For
more details see section 4.2.4.
172
Exemptions are made inter alia for female scheme participants with long service careers. For further
details see subsection 4.1.2 and 4.3.2.
173
For the precise calculation see section 4.2.5.

58

Hungary
following passages describe these policy measures. To better understand the current
Hungarian pension system, the outline starts with a short summary of reforms enacted in the
early 90s as well as the major pension reform legislated in 1997. Thereafter, reforms enacted
since 2009, which are evaluated in the results sections, are described.
Parametric reforms in the early 90s

With a sharp contraction of the economy in the early 90s, the Hungarian pension system came
under serious fiscal pressure.174 Employment rates decreased rapidly from 76 % of the working
age population in 1990 to 58 % in 1996. In addition to that, a number of older labour market
participants who lost their jobs during these transformation years were sent into early or
disability retirement, which caused a significant increase in the number of pensioners. As a
result, the overall system dependency ratio, the number of pensioners relative to the number
of contributors, rocketed from 51 % in 1989 to 84 % in 1996.175 The Hungarian government
reacted to this development with a number of bit-by-bit modifications to the existing public
pension framework. This included the introduction of a wage instead of a price indexation
which stabilized the system in the years of double digit inflation.176 Furthermore, a gradual
extension of reference earnings into the entire working career was adopted.177 The increase in
the female (male) retirement age from 55 (60) to 62 years by 2009 was also crucial for longterm fiscal stability.178
The 1997 reform – Heading towards a three pillar system

The frequent parametric changes in the early 90s weakened the transparency of the pension
system and undermined the confidence that it could provide an adequate old age income. The
general benefit formula was criticized of providing negative work incentives and of being
inconsistent with the insurance principle, as it largely favoured low income and short service
careers.179 The expected looming ageing process provided a further argument for the urgency
of reforms. After a heated debate, the government agreed on a package of profound reform
measures in 1997 to tackle the mentioned inadequacies of the public pension system. To
improve work incentives, a flat accrual schedule and a switch from net to gross reference
earnings was planned. This modification was, however, half-hearted as its full implementation
was envisaged not until 2013.180 After years of double-digit inflation rates in the 90s, a closer
link of pensions with price changes was adopted. The annual pension adjustment was
gradually modified from a wage indexation to a so called Swiss Index (half wage/half price) by

174

Allison et al. (1996) provide a thorough analysis of this early transformation stage of the Hungarian
economy.
175
See Augusztinovics et al. (2002), p. 28ff.
176
Inflation levels ranged around 20 % in the early 90s. The wage indexation ensured that these high
price increases affected pensions with some time-lag, which stabilized the pension system. See also
Augusztinovics et al. (2002), p. 30ff.
177
For further details see Augusztinovics et al. (2002), p. 30ff.
178
See Palmer (2007), p. 5.
179
See Augusztinovics et al. (2002), p. 32.
180
Eventually, the flat accrual schedule and gross reference earnings had not been implemented in
2013.
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2001.181 To limit early retirement, the minimum periods for a decrement-free early pension
entrance were raised.
The core component of the 1997 reform was, however, the introduction of a 2nd pillar. With
the establishment of this mandatory, private and funded scheme, Hungary was the first CEE
country to follow the three pillar notion strongly promoted by the World Bank (1994). Higher
interest rates of funded schemes compared to the PAYG internal rate of return, improved risk
diversification, as well as decreased dependency of the pension system on the projected
demographic changes were seen as the main advantages of the new 2nd pillar.182 Critics,
however, underlined that the introduction of the new pillar would include substantial
transition costs. About one quarter of total mandatory pension contributions from mixed pillar
participants were shifted from the PAYG to the new funded scheme.183
The 2009 Reform – Increase in the retirement age

Hungary was severely hit by the recent financial crises. To stabilize its fiscal position, the
government requested a large international bailout loan in 2008. A financial assistance
package of 20 billion EUR was granted by the IMF, World Bank and European Union under the
condition of profound austerity measures which included several pension-related measures.184
A key element was the further increase in the statutory retirement age from 62 to 65 years
along with a rise in the minimum retirement age from 60 to 63 by 2022 (see Table 8).185 The
annual pension adjustment was changed from the Swiss Index to a price indexation.186
Furthermore, the 2009 reform tightened the eligibility criteria for early and disability
retirement. To ease the fiscal balance in the short-term, the 13th pension was eliminated from
2010 onwards and pension increases were suspended in 2009.187
Table 8: Increase in legal retirement ages
Birth year

1951

1952

Retirement age 62
62.5
Year of
retirement
2013 2014 2015

1953

1954

1955

1956

1957

63

63,5

64

64.5

65

2016

2017 2018

2019

2020

2021

2022

Source: Own illustration based on pension law.
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For more details on recent indexation rules, see Hirose (2011), p. 179.
See Augusztinovics et al. (2002), p. 36.
183
A detailed outline of the changes to contribution rates legislated and enforced can be found in
Augusztinovics et al. (2002), p. 50.
184
For a more detailed overview see Simonovits (2011a).
185
No other OECD member state, except for Greece and Italy, legislated such a rapid raise in legal
retirement ages in this period. See OECD (2011), p. 25f and Eurostat (2013a), p. 27-40.
186
With this reform, an indexation linked to GDP growth was adopted which led to price adjustments of
pensions in the first years. From 2012 onwards, a simple price indexation was introduced.
187
See EC (2012b), p. 82. In this study, the effect of the retirement age increase is analysed. In other
th
words, we assume that the other changes from 2009 (i.e. 13 month pension, stricter disability scheme
access and price indexation) were already effective in the “pre-reform scenario”. This approach allows
us to evaluate the impact of the retirement age increase in isolation.
182
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The 2010 reform – Abolishment of the 2nd pillar

In 2010 the newly elected government rolled back the three pillar system with a
nationalization of 2nd pillar assets. Around 90 % of the capital accumulated on mandatory
private pension funds was transferred to the State budget.188 The new rules were as follows:
Mixed pillar participants were given the possibility to stay in the 2nd pillar if they provided a
special opting-out declaration. The price of this choice was, however, substantial in 2010: they
were not allowed to accrue further pension rights in the unfunded 1st pillar, despite a
payment of 24 % of employer contributions to this scheme.189 Those who switched back to the
mono pillar system were entitled to a full 1st pillar pension.190 Additionally, they received the
positive real returns of their 2nd pillar accounts in cash.191 As the conditions to stay in the mixed
pillar system were unfavourable, only 3 % of mixed pillar members (mainly young participants)
remained in the 2nd pillar. The 2nd pillar assets of the other 97 %, worth about 2.8 trillion Forint
(HUF)192 or 10 % of GDP, were shifted to the state budget in 2011.193 With the 2010 reform all
new entrants to the pension system are automatically enrolled in the mono-pillar system only.
The government justified the nationalization of the 2nd pillar with two lines of reasoning. First,
transition costs to finance the gradual introduction of the 2nd pillar were seen as too high.
Indeed, state budget transfers to cover the “missing” contributions that were diverted to
private schemes steadily increased from 0.2 % in 1998 to 1.1 % of GDP in 2010.194 Second, the
poor investment performance of the privately managed pension funds was provided as a
reason for the 2010 reform. In the 10 years before the reform (2000-2009), the average
internal rate of return on 2nd pillar assets (5.1 % annually) was lower than the average inflation
rate during this period (5.6 %).195
The 2010 reform additionally introduced early retirement privileges for women with long
contribution careers. From 2011 onwards, all females with 40 or more service years were
allowed to retire before the statutory retirement age without the common pension
decrements. The effect of this reform will be considered separately in the pension evaluation
of this study.

188

A special fund named the Pension Reform and Debt Reduction Fund was created. It was mainly used
to reduce the budget deficit and to finance a comprehensive tax cut.
189
This legislation raised constitutional concerns and the law was eventually modified in 2011 after
nd
mixed pillar participants had made the choice to stay (or not to stay) in the 2 pillar. Accordingly,
nd
remaining 2 pillar members are allowed to earn pension rights in the funded system only on a
voluntary basis. All their mandatory contributions were and will be transferred to the 1st pillar from
2011 onwards.
190
As a result their pension factor (see Eq. 17) increases from 0.75 to 1.
191
See Simonovits (2011a), p. 16.
192
One Euro was worth around 300 HUF in recent years.
193
See Hirose (2011), p. 194f. and Simonovits (2011a), p. 17.
194
See Hirose (2011), p. 192.
195
This period covers a massive drop in returns in 2008. In 2009, however, returns outweighed the fall of
the previous year. See also Hirose (2011), p. 183f.
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The 2011 reform – Closing of early retirement channels

In 2010, early and disability retirement represented the major reasons to exit the labour
market.196 Almost 30 % of Hungarian pension beneficiaries were younger than the statutory
retirement age of 62 in 2010. Disability prevalence rates have been one of the highest across
OECD countries in recent years. In 2008, for example, almost 12 % of the working age
population (aged 20-64) received a disability benefit.197 In light of this, the Hungarian
government passed a new legislation in 2011 which closed a number of the channels into
retirement before the legal retirement age. Early retirement was completely abolished in 2013
with the exception of women with long contribution careers. Disability was no longer regarded
as part of the pension system, but was transformed into a separate disability provision.198 The
payment of existing disability pensions in the 3rd category (paid to partially disabled) was
stopped after May 2012 unless the beneficiary requested a complex re-examination of his/her
health status.199

196

See also EC (2012b), p. 83.
See OECD (2010), p. 61.
198
The same applied for rehabilitation benefits.
199
See also EC (2012b), p. 83.
197
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4.2 Micro-simulation model
The public pension system in Hungary resembles a classical earnings-related pension system.
Benefit levels reflect the contribution history of each scheme participant and depend on the
individual’s past earnings career as well as the number of contribution years accrued. As a
consequence, the transformation process of the Hungarian economy is directly mirrored in
pension amounts. To estimate the impact of this transformation on future pension levels, a
micro-simulation model is set up. It is based on a large dataset which covers the contribution
history of the entire population of Hungarian contributors in the period 1997-2006 (about 5
million observations). Additionally, a smaller representative dataset (8.5 thousand
observations) is used for the approximation of the contribution history prior to 1997.200
This section 4.2 outlines the approach used to estimate future pension levels. The description
focuses on the calculation of 1st pillar old age pensions as they represent by far the main
income source of elderly Hungarians. The calculation of 1st pillar pensions is also vital for the
fiscal projection because they are used as an input for the macro cohort model (described in
section 4.3). Finally, this subsection presents the calculation procedure used for 2nd pillar
pensions.201

4.2.1 General outline
To outline the modelling approach, it is valuable to take first a closer look at the benefit
formula of 1st pillar pensions. Generally, the old pension level B upon a certain retirement age
s of an individual of gender g in the future year f is calculated based on Eq. 18.
Eq. 18

𝑜𝑙𝑑,𝑎𝑐𝑐𝑟𝑢𝑒𝑑
𝐵𝑠,𝑔,𝑓
= 𝐴𝐹𝑠,𝑔,𝑓 ∗ 𝐴𝑌𝐼𝑠,𝑔,𝑓 ∗ 𝑅𝐹𝑠,𝑔,𝑓 ∗ 𝑃𝐹𝑠,𝑔,𝑓

𝑖𝑓 𝐴𝐷𝐿 = 0

Eq. 19

𝑜𝑙𝑑,𝑎𝑐𝑐𝑟𝑢𝑒𝑑
𝐵𝑠,𝑔,𝑓
= 𝐴𝐹𝑥,𝑔,𝑏 ∗ 𝐴𝑌𝐼𝑠,𝑔,𝑓 ∗ 𝑅𝐹𝑠,𝑔,𝑓 ∗ 𝑃𝐹𝑥,𝑔,𝑏

𝑖𝑓 𝐴𝐷𝐿 = 1

The following four main factors have to be considered for the estimation of future pension
benefits:


Average yearly income (AYI) earned since 1988 by a future year f (revaluated to the
future retirement year f).



Accrual factor (AF), which, under the open-system calculations (ADL=0), reflect the
number of service years accrued by the future year f. In case of the accrued-to-date
approach (ADL=1), the accrual rate sums up service years accrued by the end of the
base year 𝑏 only (see Eq. 19).

200

The model was initially set up on behalf of the Central Bank of Hungary by Müller and Raffelhüschen
(2012) for ADL calculations. Thereafter, it was further extended for open-system calculations presented
by Müller et al. (2015).
201
An outline of the estimation approach chosen for disability and survivors benefits is provided by
Müller and Raffelhüschen (2012).
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Retirement factor (RF), which takes into account the pension increments/decrements
valid in a future year f for gender g and retirement age s.
Pillar factor (PF), which reflects whether a scheme member of age s, gender g in a
future year f is participating in the 1st pillar (PF=1) or in the mixed pillar system
(PF=0.75). In case of accrued-to-date estimations, no prospective pillar factor is
applied. In other words, only the participation rates in the 1st and 2nd pillar observed in
the base year are decisive (see Eq. 19).

The next subsections outline the estimation of these four factors in turn. Finally, the
calculation of 2nd pillar pension rights is described in subsection 4.2.6.

4.2.2 Calculation of average yearly income (AYI)
For the calculation of average yearly income (AYI), net earnings since 1988 are taken into
account. The AYI is itself estimated based on total income earned during the insurance period
(TI) and the number of days covered by insurance (DCI) – see Eq. 20.
Eq. 20

𝐴𝑌𝐼𝑠,𝑔,𝑓 =

𝑇𝐼𝑠,𝑔,𝑓
∗ 365
𝐷𝐶𝐼𝑠,𝑔,𝑓

The variable DCI only covers contributory service time. Periods of maternity leave, sick leave or
unemployment, for which no monetary contributions have been made, are disregarded. It is
derived from the contribution database for the years 1997 to 2006. For the other years (i.e.
1988-1996 and after 2007+), the variable DCI is estimated based on a regression. Further
details are provided in subsection 4.2.3. The variable TI is estimated based on the following six
steps:
Step 1: Deriving gross earnings profiles

Gross earnings represent the starting point to calculate TI. Data on gross earnings is available
for the entire Hungarian population in the period 1997-2006. For the periods I) 1988-1996 and
II) 2007 and later, no data on gross earnings is available. To approximate the contribution
history in these periods, we derive age-specific profiles of average gross earnings per work day,
which are differentiated by four education groups and by gender.202 One profile is used to
approximate earnings in the first period (1988-1996) and is based on data from 1997. The
second profile is applied for the period II (2007 and after) and is estimated analoguesly using
actual data from 2006. Figure 9 illustrates an example of such profiles for males in period II.203

202

Direct information on educational attainment is missing in the database. We proxy this variable for
each individual based on standard occupational classification (SOC) codes. First, education probability
profiles are derived by aggregate SOC codes, age and gender from the labor force survey database (for
the period 1997-2006). Second, these empirical probabilities (reflecting the likeliness of having
completed primary school, vocational school, high school or college) are implemented in CDB database
by using randomization technique. For further details see Balint et al. (2009).
203
We apply these gross earnings profiles later only for those with a status of contributing more than
zero working days. Consequently, all zero values of gross earnings in the CDB are disregarded for the
calculation of these profiles.
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They follow the usual age-specific patterns. Moreover, the profiles illustrate a clear difference
between education groups.
Figure 9: Average gross earnings of males in 2006 by age and education
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Source: Own estimation based on CDB.

Step 2: Deriving the relative earnings position

To draw conclusions about the future distribution of pension benefits, it is not only vital to
reflect the age, education and gender specific dimensions of earnings but also to consider the
indvidual income position. What we know is how an individual 𝑖 performed in terms of gross
earnings per work day (𝐺𝐸𝐷) in each year of the period 1997-2006 relative to those in the
same age group 𝑥, education group 𝑒 and gender group 𝑔. On this basis, we estimate the
average relative earnings position 𝐸𝑃𝑟𝑒𝑙 (see Eq. 21) of an individual of gender 𝑔, education
group 𝑒 and age 𝑥 in 2006. For this calculation only num years with non-zero earnings are
taken into account. We assume that individuals remain in the earnings position observed in
1997-2006 relative to their peers of the same age, education and gender group over the lifecycle (see next step).
2006

Eq. 21

𝑟𝑒𝑙

𝐸𝑃𝑥,𝑔,𝑒,𝑖 = ( ∑
𝑗=1997

𝐺𝐸𝐷𝑥−(2006−𝑗),𝑔,𝑒,𝑖
𝑎𝑣𝑔

𝐺𝐸𝐷𝑥−(2006−𝑗),𝑔,𝑒,𝑗
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) ⁄𝑛𝑢𝑚𝑖

𝑖𝑓 𝐺𝐸𝐷𝑥−(2006−𝑗),𝑔,𝑒,𝑖 > 0
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Step 3: Consideration of future wage growth and earnings position

In the next step we project earnings over the individual life-cycle until the expected point of
retirement.204 This method is applied for ADL calculations, too. In other words, we apply the
PBO approach described in section 2.2. Future earnings increases are considered via two
channels: First, future promotions over the employment life-cycle are considered by applying
the average earnings profiles per work day derived in step 1. Second, the future general wage
growth is reflected. Earnings profiles are weighted with the future wage growth presented in
section 3.3. More precisely, each individual follows in a future year 𝑓 the average 𝐺𝐸𝐷 profile
(𝐺𝐸𝐷 𝑎𝑣𝑔 ) of his/her gender and education group observed in 2006 (see Eq. 22). On this basis,
the age-specific career path (depicted in Figure 9) can be reflected in the simulation. The
general wage growth in the economy, of which all earnings groups are assumed to participate
equally, is taken into account via the variable wg. It follows the productivity growth forecast of
the EC (2014), shown in Figure 27.205 For the calculation of future earnings we also take into
account the earnings position (EPrel ) of an individual observed in the past (by age, gender and
education group). Moreover, we consider that each individual remains in the relative earnings
position of his age, gender and education group observed in past years (EPrel ). Thus, an
individual who earned, for instance, 50 % of the average salary per work day (of his/her age,
education and gender group) in the period 1997-2006 stays in this relative earnings position in
the years after 2006 (for which no data has been provided).
𝑓−2006

Eq. 22

𝑎𝑣𝑔

𝐺𝐸𝑥,𝑔,𝑒,𝑓,𝑖 = [ ∏ (1 + 𝑤𝑔𝑗 ) ] ∗ 𝐺𝐸𝑥,𝑔,𝑒,2006 ∗ 𝐸𝑃𝑟𝑒𝑙
𝑖

𝑖𝑓 𝑓 > 2006

𝑗=1

Up to this point we have approximated the gross earnings per work day reflecting the age,
gender, education group, future promotions, general wage growth as well as the earnings
position of an individual. How many days a person works is calculated based on a regression
model (outlined in section 4.2.3). To derive the individual annual gross earnings, we simply
multiply the estimated number of work days by gross earnings per day.
Step 4: From gross to net earnings

Reference earnings in the pension formula are calculated in net-terms.206 Thus, in the next
step, net-earnings are derived from gross estimates. For this calculation, income tax and
contribution rates, earned income tax credits (whenever it existed), and contribution ceilings
for the respective years are applied.207 With this approach, we can evaluate the effect of

204

To limit the description, we focus in the following outline on the calculation of earnings in the years
after 2006.
205
For a further discussion of the wage growth assumptions see section 3.3. For the years 2006-2014
actual wage growth data has been applied.
206
A switch to gross wages (up to the contribution ceilings) as reference earnings had been envisaged
for the year of 2013. This new definition of reference earnings was, however, abolished before its
planned introduction.
207
Besides the flat tax rates introduced in 2011, the calculation takes into account, for instance, that in
2010 and 2011 the personal income tax base is gross wages multiplied by 1.27. The abolishment of
contribution ceilings after 2012 is also considered.
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various income tax-related policy measures on the level and distribution of future pensions.
For instance, the impact of the introduction of the flat income tax rate in 2011 and the
abolishment of contribution ceilings in 2013 on pension levels can be examined. Further
details on applied contribution and tax parameters are presented in Appendix A-4.
Step 5: Valorisation of past income

As most European public pension schemes, the Hungarian scheme also valorises past earnings
by the point of retirement with the general wage growth in the economy. We reflect this
valorisation with the pre-retirement indexation factor 𝑣. It cumulates the (net) wage growth
𝑤𝑔 from a starting year 𝑡 until the year before retirement (year 𝑓 − 1) – as presented in Eq. 23
and Eq. 24 below. Past annual net earnings 𝑤 are then weighted with the factor 𝑣 (see Eq. 25).
The valorised past salaries are used finally as reference earnings (RE) in the benefit
calculation.208
𝑓−1

Eq. 23

𝑣𝑡,𝑓 = ∏ (1 + 𝑤𝑔𝑖 )

𝑖𝑓 𝑡 < 𝑓 − 1

𝑖=𝑡+1

Eq. 24

𝑣𝑡,𝑓 = 1

𝑖𝑓 𝑡 = 𝑓 − 1
𝑅𝐸𝑡,𝑓 = 𝑤𝑡 ∗ 𝑣𝑡,𝑓

Eq. 25

Step 6: Deriving Total income (TI)

Finally, the variable TI is derived by summing up all valorised net reference earnings from 1988
until the year before retirement 𝑓 − 1 (see Eq. 26).
𝑓−1

Eq. 26

𝑇𝐼𝑟,𝑔,𝑓 = ∑ 𝑅𝐸𝑧,𝑓
𝑧=1988

4.2.3 Calculation of the accrual factor (AF)
A further key element for the benefit calculation is the accrual factor (AF). It reflects the
individual service time. In the case of accrued-to-date entitlements, only the service years
earned by the end of the base year are taken into account. For open-system calculations, on
the contrary, the entire service time by the expected point of retirement is considered.

208

According to Section 16 of the act LXXXI of 1997 on social security pension benefits, only a certain
fraction of reference earnings is considered as an assessment base for the benefit calculations. The
fraction differs by earnings brackets. In the calculations, we assume that these brackets are wage
indexed after 2013.
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In line with the accrual schedule set in the pension law209, the AF amounts to: 33 % for the first
10 years of service time,
+

2 % for each of the service years between 11-25,

+

1 % for each of the service years between 26-36,

+

1.5 % for each of the service years between 37-40,

+

2 % for each of the service years after 40 years.210

The service time sums up contributory periods as well as non-contributory periods - such as
national service, various types of childcare allowance, tertiary education (only prior to 1998 for
old age), sick leave, etc.211
Data on service time is available for every single taxpayer who contributed at least one day in
the period 1997-2006. For a small sample of these individuals, annual service days are also
provided for the period 1958-1996. All other service day data needs to be estimated newly. For
this calculation, the missing work career is split into two periods: 1) years before 1988 and
2) years after 1987 (i.e. years 1988-1996 and 2007+). For the first period, full employment for
age groups 18 to 70 is assumed. The missing contribution history in the years after 1987 is
estimated with a two-step regression-based approach which is outlined in the following
passages.
In a first step, the question is answered whether an individual is likely to work or not in the
missing years after 1987. For the period 1988-1996, a backward estimation of the work status
(𝑤𝑜𝑟𝑘𝑖𝑡 ) is applied.212 It is based on the smaller panel dataset and the linear probability model
outlined in Eq. 27. The dependent variable 𝑤𝑜𝑟𝑘𝑖𝑡 reflects the probability of an individual 𝑖 to
accrue non-zero working days in a given year 𝑡.213 A number of independent variables are
employed to estimate 𝑤𝑜𝑟𝑘𝑖𝑡 . First, it is taken into consideration that contribution activity in a
given year t depends greatly on the contribution performance over the working life-cycle.214
Three leads (𝑤𝑜𝑟𝑘𝑖𝑡+1, 𝑤𝑜𝑟𝑘𝑖𝑡+2 , 𝑤𝑜𝑟𝑘𝑖𝑡+3 ) of the dependent variable are used in the
regression in order to capture status, such dependency, over time. The time lead of up to three
periods is valuable, as strong hysteresis effects can be observed on the Hungarian labour
209

See Section 12 of Act LXXXI of 1997 on Social Security Pension Benefits.
It was envisaged to change this current non-linear accrual schedule (outlined above) to a linear
accrual schedule for new retirees in 2013. More precisely, it was planned to apply a constant accrual
rate of 1.65 % (1.22 %) for each service year in case of single pillar participants (of mixed scheme
participants). This legislated change to the benefit formula was, however, abolished before its
introduction in 2013.
211
A definition of service time is provided in section 37 to 43 of the Act LXXXI of 1997 on Social Security
Pension Benefits.
212
The observations of the smaller dataset are weighted to mimic the age, gender and accumulated
service year profile of the large database.
213
One may criticize the choice of only two statuses (zero and non-zero work days). The distribution of
work days observed in the period 1997-2006, however, confirms the validity of this approach. In fact,
the majority of contributors feature either zero contribution days (about 25 per cent) or a level of
contribution days close to 365 (366) days per year (about 60 per cent).
214
Since the Breusch-Pagan Lagrange multiplier test rejects random effects (variances across entities is
zero, i.e. no panel effect), a simple OLS regressions is used.
210
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market. Furthermore, an educational attainment categorical variable (𝑒𝑑𝑢𝑐𝑖 )215, continuous
age variables (𝑎𝑔𝑒𝑖𝑡 ) with a non-linear age specification as well as the number of service years
accumulated between 1997 and 2006 (sumwd9706i ) are included in the regression analysis.
Separate regressions are used for both genders.
3

9

13

𝑤𝑜𝑟𝑘𝑖𝑡 =∝ + ∑ 𝛽𝑗 𝑤𝑜𝑟𝑘𝑖,𝑡+𝑗 + ∑ 𝛽𝑗 𝑦𝑒𝑎𝑟𝑡 + ∑ 𝛽𝑗 (𝑒𝑑𝑢𝑐𝑖 = 𝑗 − 9) + 𝛽14 𝑆𝑈𝑀𝑊𝐷9706𝑖

Eq. 27

𝑗=1

𝑗=4

19

𝑗=10
𝑗−15

+ 𝛽15 𝑆𝑈𝑀𝑊𝐷97062𝑖 + ∑ 𝛽𝑗 𝑎𝑔𝑒𝑖𝑡

+ 𝜇𝑖𝑡

𝑗=16

For the estimation of employment statuses after 2006, essentially the same technique is
applied (see Eq. 28). In this forward-looking estimation, the accumulated service years variable
is, however, left out. The continuous age specification is replaced with a discrete age variable
which interacts with the categorical variable, education.216 Additionally, leads of the working
status are exchanged by respective lagged variables.
3

Eq. 28

11

4
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𝑤𝑜𝑟𝑘𝑖𝑡 =∝ + ∑ 𝛽𝑗 𝑤𝑜𝑟𝑘𝑖,𝑡−𝑗 + ∑ 𝛽𝑗 𝑦𝑒𝑎𝑟𝑡 + ∑ ∑ 𝛾𝑒𝑎 (𝑒𝑑𝑢𝑐𝑖 = 𝑒) × (𝑎𝑔𝑒𝑖 = 𝑎) + 𝜇𝑖𝑡
𝑗=1

𝑗=4

𝑒=1 𝑎=18

As stated, we observe strong hysteresis effects on the Hungarian labour markets in the data. In
other words, the chance of an inactive individual to re-enter into the labour market is a
decreasing function of the duration of unemployment/inactivity. This observation is displayed
in Figure 10 for the example of males with college degree. Individuals of this group who have
been inactive for the last three consecutive years before year 𝑡 + 1 have a very high
probability, around 70 %, to remain inactive also in year 𝑡 + 1. If they look back on only one
year of inactivity in year 𝑡, this probability is significantly lower, amounting to about 50 %.
Individuals who were active in the last three years before period 𝑡 + 1, on the contrary, show a
very small probability, generally well below 5 %, to switch to the status of inactivity in year
𝑡 + 1. These effects are captured in the regression model. Figure 10 also outlines that the
probability to switch to the status of inactivity is relatively stable over the working life-cycle
and only increases at older ages. Moreover, the regression results (shown in Appendix A-11)
indicate that the probability to be active in year 𝑡 + 1 increases with education.217

215

Four educational groups are considered: individuals who have completed 1) elementary, 2)
vocational, 3) high school and 4) college.
216
The reason why we use a continuous age specification in the backward simulation is that we have
very few observations for individuals above 50 between 1988 and 1996.
217
The transition probabilities presented in Figure 10 are held constant from age 57 onwards, as they
mainly reflect retirement exits at these ages, which will be treated endogenously in the model.
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Figure 10: Probability of becoming inactive after different contribution histories
Example of males with college degree218
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Based on the regression analysis, we can estimate the probability (𝑤𝑜𝑟𝑘𝑖𝑡 ) for each individual
𝑖 that he or she accrues at least one work day in a given year 𝑡. The final employment status in
the period 1988-1996 and after 2006 is then estimated by a stochastic process. For this
purpose, a pseudorandom number 𝑟𝑎𝑛𝑑𝑖𝑡 is generated from a uniform distribution [0,1] for
each of these years and for each individual. If 𝑟𝑎𝑛𝑑𝑖𝑡 exceeds the value of 𝑤𝑜𝑟𝑘𝑖𝑡 , then the
respective individual in a given year is inactive. The backward-looking simulation starts in the
year 1996. Employment statuses are estimated from the observed leads of 1997-1999 and
then move backward to the year 1988. Year effects are responsible for capturing general
labour market shocks. The same method is applied for the estimation of the individual work
status after 2006. Since no data on year effects ahead is available, the year effect is fixed at its
estimated value of 2006.
After these steps, each individual is attributed a working status (active/inactive) in the years
1988-1996 and the years after 2006. In the next step, the amount of work days (𝑤𝑑𝑖𝑡 ) accrued
in a given year are estimated. For inactive individuals this procedure is simple. They accrue
zero work days in a given year. For active individuals, on the contrary, the wdit variable is
approximated on the basis of a fixed effects model (see Eq. 29).219 This model is applied
separately for the four education groups and two gender classes, i.e. eight separate
regressions are used. They consider the age (𝑎𝑔𝑒𝑖𝑡 )220 of the individual, the work status
reached in previous years (𝑤𝑜𝑟𝑘𝑖𝑡−1 , 𝑤𝑜𝑟𝑘𝑖𝑡−2 , 𝑤𝑜𝑟𝑘𝑖𝑡−3 ) as well as individual fixed effects
218

The year dummy of 2006 is applied.
The Hausman test confirms the application of a fixed effects model.
220
A non-linear relationship between the dependent variable of work days (wd) and the explanatory
variable of age is assumed. More precisely, we apply a fourth order polynomial approximation.
219
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(𝜇𝑖 ). Moreover, timing effects are reflected in the fixed effects regression through the use of
year dummies (𝑦𝑒𝑎𝑟𝑖 ).
3

8
𝑗−4

𝑤𝑑𝑖𝑡 = 𝛼 + ∑ 𝛽𝑗 𝑤𝑑𝑖,𝑡−𝑗 + 𝛽4 𝑦𝑒𝑎𝑟𝑡 + ∑ 𝛽𝑗 𝑎𝑔𝑒𝑖𝑡

Eq. 29

𝑗=1

+ 𝜇𝑖 + 𝜀𝑖𝑡

𝑗=5

On this basis, we can derive gender- and education-specific age profiles of work days accrued
by active scheme participants. As shown in Figure 11, work days increase steeply until the age
of 30. For the age groups of 30-60 year olds, work days remain at a relatively high level. The
decline at the age of 60 is interesting. This drop may be explained by a higher proportion of
(still active) scheme participants working part-time.221 The value of work days also depends
significantly on the work status observed in the previous year. In fact, work days are
considerably lower after periods of inactivity (see lower lines in Figure 11). The value of work
days is, however, not much affected by the duration of work inactivity. As shown, work days
do not significantly differ after a contribution pause of 1 to 3 years.
Figure 11: Working days profile after different contribution histories – Example of males
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After the regression analysis, the total service time (incl. contributory and non-contributory
service time) at the point of retirement is estimated for each individual. For the calculation of
average yearly earnings (AYI), outlined in subsection 4.2.2, only the sum of contributory service
years (reflected in the variable DCI) is required. To derive this sum we lastly subtract noncontributory service years (based on data provided by the ONYF) from the total service year
variable.

221

Please note that the profile of work days is shifted to the right in line with legislated increases in
retirement ages.
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4.2.4 Calculation of the retirement factor (RF)
As in most defined benefit pension schemes, later retirement, i.e. retiring at age s after the
statutory retirement age (SRA), is awarded by so called pension increments. They are reflected
in the retirement factor (RF) and amount to 6 % for each year (or 0.5 % for each month) of
postponed retirement. The RF factor for postponed retirement is calculated by adding pension
increments to a value of one. The calculations reflect that the SRA will gradually rise in the
coming years (see Table 8).
Furthermore, it is taken into consideration that early retirement is possible if more than 37
service years have been accrued (at least under rules of 2010). The retirement factor is then
smaller than one. Early retirement is generally only granted up to two years before the
statutory retirement age. Retirement one year before the SRA translates to a decrement level
of 3.6 % (i.e. 0.3 % per month). Two years of early retirement result in a decrement level of
8.4% (equal to 3.6 % for first year + 0.4 % per additional month).222 The retirement factor for
early retirement is estimated by subtracting the decrement value from one. Special rules are
applied for women. According to the legal changes of 2010, no pension decrements are
applied for females with 40 or more service years.

4.2.5 Calculation of the pillar factor (PF)
The pillar factor (PF) differs for mixed and single pillar members. For participants of the mixed
system, the PF amounts to 0.75. For single pillar members it is equal to one. With the recent
pension reform of 2010, the calculation of the PF for mixed pillar members (𝑃𝐹 𝑚𝑖𝑥𝑒𝑑 ) changed
from 2011 onwards (see Eq. 30). After this reform, the PF reflects the proportion of service
years accrued by 2011 (𝑆𝑌 𝑡𝑖𝑙𝑙 2011 ) and the service years accrued thereafter (𝑆𝑌 𝑠𝑖𝑛𝑐𝑒 2011 )
relative to the total service years (𝑆𝑌 𝑡𝑜𝑡𝑎𝑙 ) for mixed pillar members. As shown in Eq. 30, only
the proportion of service years accrued by 2010 is weighted with a factor of 0.75. The
remaining service years are fully taken into account in the calculation of the PF for mixed pillar
members. For mono-pillar members, the PF still adds up to one after the 2010 reform.
Eq. 30

𝑃𝐹 𝑚𝑖𝑥𝑒𝑑 = (

𝑆𝑌 𝑡𝑖𝑙𝑙 2011
𝑆𝑌 𝑡𝑜𝑡𝑎𝑙

∗ 0.75 ) + (

𝑆𝑌 𝑠𝑖𝑛𝑐𝑒 2011
𝑆𝑌 𝑡𝑜𝑡𝑎𝑙

∗1)

4.2.6 Calculation of 2nd pillar pensions
A core question to be answered by the micro-simulation is how pension levels differ before
and after the nationalization of the 2nd pillar in 2010. For this evaluation, a projection of future
2nd pillar pensions is applied. The following subsection outlines the method, data and
assumptions for this calculation.
Initial 2nd pillar pensions B SP of an individual 𝑖 in a future year f depend on four factors: 1) the
funded pension capital PC accrued by the future year of retirement f, 2) the remaining unisex
life expectancy LEs,f at the retirement age 𝑠 in the future year f, 3) the expected interest rate
222

More beneficial rules apply for cohorts born before 1954 who retired by the end of 2012. Moreover,
special rules are applied for selected professions such as miners, performers and people working under
hazardous conditions.
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r FDC of the funded scheme, as well as 4) the indexation regime pi (reflecting the annual
increase in pension benefits).
SP
Bs,f,i

= PCs,f−1,i ∗

(r FDC − pi)

1 + pi LEs,f
1−(
)
1 + r FDC
The pension capital PCf itself is a function of PCf−1in the previous year indexed by the interest
rate r FDC to year f (see Eq. 32). Additionally, PCf reflects contributions paid to the funded
scheme C in year f − 1 reduced by contribution fees F applied in year f − 1.
Eq. 31

Eq. 32

PCs,g,f = PCs,f−1,i (1 + r FDC ) + Cs,f−1,i ∗ (1 − Ff−1 )

Contributions paid during the year f − 1 are derived by multiplying gross earnings w with the
contribution rate τ of that year (see Eq. 33).
Cs,f−1,i = ws,f−1,i ∗ τf−1

Eq. 33

Various data sources and assumptions have been used for the projection of 2nd pillar benefits.
The starting point for the estimation is provided by 2nd pillar assets gathered from the
contributors’ database for the end of 2006 (in market values). 2nd pillar pension contributions
paid after 2006 are based on the simulation of annual gross earnings w (outlined in section
4.2.2). Contribution rates τf to the 2nd pillar amounted to 8 % until 2010. Thereafter, τf
depends on the chosen reform scenario. Under the pre-reform scenario, contribution rates of
2nd pillar members add up to 8.5 % for the years after 2010. The contribution rate is considered
to be 0 % in the switch-back scenario. Contribution fees F applied in the calculations are set at
a level of 5 % over the entire projection horizon.223 Additional costs, which occur when
converting accounts into annuities upon retirement, are disregarded.224 A crucial assumption
of the calculations has to be made on the interest rate of 2nd pillar investments r FDC . In line
with recommendations of the European Commission, r FDC is set at 3% (net of asset
management fees).225 A sensitivity analysis is provided in Appendix A-6 to outline the
robustness of the simulation with respect to this key parameter. The indexation parameter pi
amounts to 0 % (in real terms). In other words, a price indexation of 2nd pillar annuities is
applied. Unisex life expectancy at retirement LE is estimated based on Europop2013
assumptions.

223

This value reflects roughly average operational fees in the period 2005-2009. See Hirose (2011), p.
184.
224
These annuity costs can be sizeable. Murthi et al. (2001) estimate a 10 % reduction factor of accounts
at retirement for the United Kingdom due to these conversion costs.
225
For a further discussion see section 3.2.3.
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4.3 Macro cohort model
Pension expenditures represent the largest budget item of public finances in Hungary,
amounting to about 11 % of GDP in 2013. How this key element of government finances will
develop in future decades is answered by a dynamic cohort simulation model (macro model) in
this study. The model takes the impact of demographic and employment changes into account.
It is a flexible tool to analyse recent pension reforms (described in section 4.1.2). The following
passages outline this macro model which is used to estimate future aggregate pension
revenues (section 4.3.1) and expenditures (section 4.3.2). A special emphasis is placed on
changes in old age and disability retirement patterns, which will affect future pension finances
considerably.

4.3.1 The revenue side
A key parameter for the evaluation of future pension revenues is gross earnings. They are used
as the contribution basis 𝐶𝐵. Figure 12 illustrates the age- and gender-specific earnings profile
used in the macro model. It shows the usual patterns: earnings increase with age, in particular
in the age groups 20-30; moreover, there is a clear gender wage gap.
Figure 12: Average gross earnings 2010
3
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226

55

226

This earnings profile was derived from the contributors’ database. As this database is limited to the
year 2006, the average gross earnings of 2006 are revaluated to the year 2010. A constant earnings level
was assumed for age groups above 55 years, because the applied micro database is less representative
for these age groups. These profiles are re-weighted in a latter step to match the aggregate
contributions. Therefore, only the relative age and gender specific distributions are crucial for the
estimations.
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𝑒𝑥𝑝𝑒𝑐𝑡
For the estimation of expected earnings 𝐶𝐵
in a future year 𝑓 (𝑓 > 𝑏), the base year
earnings profile is corrected by future general wage growth 𝑤𝑔 (see Eq. 34).227
𝑓−𝑏

Eq. 34

𝑒𝑥𝑝𝑒𝑐𝑡
𝐶𝐵𝑥,𝑔,𝑓

= [ ∏(1 + 𝑤𝑔𝑗 ) ] ∗ 𝐶𝐵𝑥,𝑔,𝑏
𝑗=0

In 2010, Hungarians had the highest pension contribution rate among EU countries. 33.5 % of
gross earnings were contributed to the public pension system. The largest proportion, 24 % of
earnings, was transferred by employers to the PAYG system. The remaining 9.5 % of gross
earnings were paid directly by employees. Those who only participated in the single pillar
channelled their entire employee contributions to the unfunded system (9.5 %). Mixed pillar
participants split their contributions between funded pension accounts (8 % in 2010) and the
PAYG system (1.5% in 2010) – see Table 9. With the 2010 pension reform, the contribution
rates for mixed pillar members changed. From 2011 onwards, the remaining mixed pillar
participants also channel their entire contributions (10 %) into the 1st pillar.228
Table 9: Pension contribution rates for single and mixed pillar members
in terms of gross earnings
Contribution rate

Single pillar member
(2010)

Mixed pillar member
(2010)

All scheme members, after
switchback (2011)

Employer - unfunded

24.0%

24.0%

24% *

Employee - unfunded

9.5%

1.5%

10.0%

Employee - funded

0.0%

8.0%

0.0%

* These contribution rates represent the share of “social contributory tax” paid for pensions, based on the 2010 distribution of
employer contribution rates. Since 2013 the entire share of social contributory taxes (27 %) are channeled to the pension fund.

Source: Own illustration.

As shown in Table 9, contribution rates to the unfunded system differ widely between single
and mixed pillar members under pre-2010 pension regulations. Thus, the relative size of these
two groups in the population of contributors plays an important role for the projection of
future pension finances (in the pre-2010 scenario). Until 2010, the age specific participation in
the single and mixed pillar system mirrored the decisions chosen during the introduction of the
2nd pillar scheme in 1997: younger cohorts overwhelmingly opted to participate in the two
pillar system, which explains the relatively low single pillar participation rates of cohorts aged
30 to 50 in 2010 (see Figure 13).229 The vast majority of older cohorts (aged 50+), on the
contrary, chose to stay in the mono-pillar system back in 1997. Therefore, they have higher
227

The applied assumptions for future wage growth are presented in section 3.3.
The labeling and composition of contributions changed after 2011. From 2012 onwards all employer
contributions, namely pension, health and unemployment contributions, are summarized under the
term “social contributory tax”. In total they amount to 27 % of gross earnings. In other words, the
employer contributions paid before separately for health care and unemployment (in total 3 %) are
added in 2012 to the former employer pension contributions (24 %). In our calculations we disregard
health and unemployment contributions until 2013. From 2013 onwards we consider, in line with legal
changes, that the entire share of social contributory taxes (27 %) is channeled to the pension fund.
229
All new entrants to the pension system were automatically enrolled in the mixed pillar system under
pre-2010 rules.
228
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single pillar participation rates in 2010 (see Figure 13).230 Step by step, these cohorts would
have exited into retirement with the consequence of the Hungarian public pension system
gradually shifting from a single to a mixed pillar system over the next decades (see dotted
green line of the year 2020 in Figure 13 as an example). The 2010 pension reform reversed this
transformation process. 97 % of mixed pillar members switched back to the mono-pillar
system at the end of 2010 (see red line in Figure 13), given the unbeneficial conditions of
staying in the mixed pillar system.231
Figure 13: Changing proportion of single pillar members – Example of males
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𝑎𝑣𝑒𝑟𝑎𝑔𝑒

The pension model estimates average contribution rates (𝜏
) based on the participation
𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑
𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑
rate in the single (1 − 𝑝
) and mixed pillar system (𝑝
) in the respective
𝑚𝑖𝑥𝑒𝑑 𝑝𝑖𝑙𝑙𝑎𝑟
years, as well as based on the mixed pillar member (𝜏
) and single pillar member
𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑖𝑙𝑙𝑎𝑟
(𝜏
) unfunded contribution rates (see Eq. 35). The impact of the 2010 switch-back
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
reform on 𝜏
is displayed in Figure 14 as an example. As expected, this reform increases
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
𝜏
significantly. The most decisive effect on 𝜏
is visible in younger age groups. A
25 year old, for instance, contributed on average 25.5 % of his gross earnings to the PAYG
system in 2010. After the switch-back reform, this proportion increased to 34 % in 2011 (see
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
Figure 14).232 Of course, with rising 𝜏
, average contributions 𝐶
increase, too (see
Eq. 35).

230

We will see in subsection 4.4.2 that this decision was quite rational given the unfavorable benefit
calculation for older mixed pillar members.
231
For further background on the 2010 pension reform see section 4.1.2.
232
Please note that total employee contributions increased from 9.5 % to 10 % of gross earnings in
2011. We take this change into account in both the switch-back and non-switchback scenarios.
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𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝜏𝑥,𝑔,𝑓

Eq. 35

𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑

= 𝑝𝑥,𝑔,𝑓
∗

𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝐶𝑥,𝑔,𝑓

Eq. 36

𝑚𝑖𝑥𝑒𝑑 𝑝𝑖𝑙𝑙𝑎𝑟

∗ 𝜏𝑓

𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑

+ (1 − 𝑝𝑥,𝑔,𝑓

)

𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑖𝑙𝑙𝑎𝑟
𝜏𝑓
𝑎𝑣𝑒𝑟𝑎𝑔𝑒

= 𝜏𝑥,𝑔,𝑓

𝑒𝑥𝑝𝑒𝑐𝑡

∗ 𝐶𝐵𝑥,𝑔,𝑓

Figure 14: Weighted contribution rates of males
reflecting the single/mixed pillar participation
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However, not all individuals will actually pay contributions in a given year (e.g. due to
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
retirement). To take this into account, average contributions 𝐶
are weighted with the
𝑐𝑜𝑛𝑡𝑟𝑖𝑏
probability of a Hungarian citizen being a contributor 𝑝
in a given year (see Eq. 37). As a
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
result, the average contributions per capita by age and gender of the population 𝑐
are
obtained.
Eq. 37

𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝑐𝑥,𝑔,𝑓

𝑎𝑣𝑒𝑟𝑎𝑔𝑒

= 𝐶𝑥,𝑔,𝑓

𝑐𝑜𝑛𝑡𝑟𝑖𝑏
∗ 𝑝𝑥,𝑔,𝑓

𝑐𝑜𝑛𝑡𝑟𝑖𝑏
The starting value of 𝑝𝑥,𝑔,𝑓
reflects the number of contributors 𝑍 relative to the overall
population sizes 𝑃 in each cohort and for both genders (see Eq. 38). We keep these
contribution probabilities constant over time up to the age of 45.234

Eq. 38

𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑝𝑥,𝑔,𝑓
=

𝑍𝑥,𝑔,𝑏
𝑃𝑥,𝑔,𝑏

233

𝑓𝑜𝑟 𝑥 < 45

The 2013 increase in contribution rates channeled to the pension fund is neglected in this figure to
nd
isolate the impact of 2 pillar participation on weighted contribution rates.
234
This assumption is reasonable because expected changes in labour market participation of these
younger age groups are not considerable. See EC (2014).
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The impact of changing retirement patterns on 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 is considered for cohorts above the
age of 45. In this context, four factors which determine future retirement decisions are taken
into account: 1) the increase in the legal retirement age, 2) the cut in early retirement
channels, 3) the retirement histories and 4) decreasing disability prevalence rates. For a start,
the probability of being a contributor is kept constant for cohorts aged 45 and older (see
dotted line in Figure 15).235 Thereafter, 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 is corrected for outflows from the labour
market into old age and disability retirement. More precisely, we reflect for older cohorts
(x>44) the impact of changing probabilities to be already retired into old-age 𝑝𝑜𝑙𝑑 or into
disability 𝑝𝑑𝑖𝑠𝑎𝑏 (see Eq. 39 and Eq. 40).
Figure 15: Male contributors‘ probabilities in 2010

Probability of a Hungarian citizen to be an active contributior
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Source: Own calculation.

An example of the resulting changed contribution probabilities for the year 2025 is provided in
Figure 15 (see dashed line). As shown, contributors’ probabilities are expected to increase
considerably up to the year 2025 due to the increase in the retirement age to 65, the
abolishment of early retirement channels and dropping disability incidence rates.
Eq. 39
Eq. 40

𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑝𝑥,𝑔,𝑓
= 𝑝44,𝑔,𝑏
∗ 𝜀𝑥,𝑔,𝑓

𝑖𝑓 𝑥 > 44

𝑜𝑙𝑑
𝑑𝑖𝑠𝑎𝑏
𝜀𝑥,𝑔,𝑓 = 1 − 𝑝𝑥,𝑔,𝑓
− 𝑝𝑥,𝑔,𝑓

For the estimation of contributors’ probabilities, the likeliness of being an old age (𝑝𝑜𝑙𝑑 ) or
disability beneficiary (𝑝𝑑𝑖𝑠𝑎𝑏 ) in a future year 𝑓 is considered. It depends on the respective
235

As outlined in Figure 15, contribution probabilities are relatively high. This observation can be
explained by the fact that any sort of contribution classifies a person as a contributor. Even very short
contribution periods are taken into account.
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prevalence rates in the base year 𝑏 (see Eq. 41 and Eq. 42). Additionally, future incidence rates
𝑜𝑙𝑑
𝑑𝑖𝑠𝑎𝑏
𝑖 to enter into old age (𝑖𝑗,𝑔,𝑓
) and disability (𝑖𝑥,𝑔,𝑓
) determine the probability of being an old
age or disability beneficiary in a future year 𝑓. We consider that these inflow probabilities
change over time, for instance due to the increase in statutory retirement ages. The estimation
𝑜𝑙𝑑
𝑑𝑖𝑠𝑎𝑏
of 𝑖𝑗,𝑔,𝑓
and 𝑖𝑥,𝑔,𝑓
is outlined in further detail in section 4.3.2.
Eq. 41

𝑜𝑙𝑑
𝑜𝑙𝑑
𝑜𝑙𝑑
𝑝𝑥,𝑔,𝑓
= 𝑝𝑥−(𝑓−𝑏),𝑔,𝑏
+ ∑𝑥𝑗=45 𝑖𝑗,𝑔,𝑓

Eq. 42

𝑑𝑖𝑠𝑎𝑏,𝑐
𝑑𝑖𝑠𝑎𝑏,𝑐
𝑑𝑖𝑠𝑎𝑏,𝑐
𝑑𝑖𝑠𝑎𝑏,𝑐
𝑑𝑖𝑠𝑎𝑏,𝑐
𝑝𝑥,𝑔,𝑓
= [𝑝𝑥−1,𝑔,𝑓−1
∗ (1 − 𝑒𝑥,𝑔,𝑓
) + 𝑖𝑥,𝑔,𝑓
] − 𝑝44,𝑔,𝑏
𝑖𝑓 𝑥 > 44

𝑖𝑓 𝑥 > 44

To calculate disability prevalence rates, exit probabilities of leaving the disability scheme due
to a loss of eligibility are considered via the variable 𝑒 disab.236 The application of incidence and
exit probabilities for disability allows for the reflection of feedback loops. For instance, the
impact of increasing statutory and early retirement ages on the inflow into disability can be
modelled (see section 4.3.2).

Average yearly contributions per capita of the population, in HUF

Figure 16: PAYG contributions per capita of population, in HUF and prices of 2010237
600,000

500,000

400,000

300,000

200,000

100,000

0
20

25

30
2010

35

40

age

45

2011 - after switchback

50

55

60

65

2025

Source: Own calculations.

After we have estimated contribution probabilities and their changes due to retirement
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
behaviour, we derive average contribution profiles (𝑐
), shown in Figure 16. Their
𝑐𝑜𝑛𝑡𝑟𝑖𝑏
Additionally, we consider that 𝑝44,𝑔,𝑏
already reflects disability retirement to some extent, as
inflows into disability before the age of 45 are possible, contrary to old age pensions. Therefore, to avoid
𝑑𝑖𝑠𝑎𝑏
double counting, we subtract the disability prevalence rate at age 44 𝑝44,𝑔,𝑏
from the disability
prevalence rate at age x>44 (in Eq. 42).
237
For illustrative reasons, wage growth is set at zero. Only the increase of contributions from 2010 to
2011 is considered, which is largely determined by the rise in average contribution rates in 2011. The
2013 increase in contribution rates is neglected in this figure.
236
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𝑎𝑣𝑒𝑟𝑎𝑔𝑒

change over time is interesting. With the 2010 pension reform, 𝑐
increased from 2010
to 2011 for younger cohorts in particular. The reason for this development lies with the switch
of mixed pillar members to the mono-pillar system, which significantly raised the average
PAYG contribution rates (see Figure 14). The impact of the raise in the retirement age to 65
and the cuts in early retirement channels are also remarkable. Both measures increase the
average contributions from 2011 to 2025 considerably for the age groups 50+ (see Figure 16).
Section 4.5 shows later on that the impact of these reforms on future pension finances is
significant too.
Up to this point, we based calculations on micro data that to some extent is inaccurate and
does not perfectly match with aggregate pension data. To overcome such inaccuracies,
computed contributions are rescaled to the sum of aggregate contributions (𝑇𝐶) from the
years 𝑦 for which actual macro data is available (2010-2013). The rescale factor 𝜃𝑦 is applied to
estimate the corrected contributions per capita of the population 𝑐 𝑎𝑣,𝜃 (see Eq. 44).238 For
future years 𝑓 for which no actual macro data is available (𝑓 > 𝑦), the last available correction
factor 𝜃𝑦 is used.
Eq. 43

𝜃𝑦 =

Eq. 44

𝑇𝐶𝑦
70
𝑎𝑣
1
∑𝑖=20 ∑𝑗=0 𝑐𝑖,𝑗,𝑦

∗ 𝑃𝑖,𝑗,𝑦

𝑎𝑣,𝜃
𝑎𝑣
𝑐𝑥,𝑔,𝑦
= 𝜃𝑦 ∗ 𝑐𝑥,𝑔,𝑦

Finally, total future contributions 𝑇𝐶𝑓 of the Hungarian PAYG pension system are calculated by
weighting 𝑐 𝑎𝑣,𝜃 with the respective cohort sizes 𝑃 in future years (see Eq. 45).
Eq. 45

𝑎𝑣,𝜃
𝑇𝐶𝑓 = 𝑐𝑥,𝑔,𝑓
∗ 𝑃𝑥,𝑔,𝑓

4.3.2 The expenditure side
The development of future pension expenditures is driven by mainly two factors: 1) average
pension benefits paid per retiree and 2) the number of future pension beneficiaries. The
following description of the expenditure projection outlines these two main components in
greater detail.
Average pension benefits of current and new retirees

Average pensions in future years can be differentiated into benefits paid to those already
retired in the base year 2010 (current retirees) and to those who retire after the base year
(future new retirees).

238

We match the actual aggregate of contributions in 2010 relatively closely. The rescale factor amounts
to 0.87. In other words, based on the micro data we overestimate the total aggregate by about 13 %
which is then corrected by the rescale factor. Please note that in a scenario without the switch-back
reform we do not aim to match the actual contribution data of 2011 and thereafter, as this macro data
reflects the comprehensive 2010 reform. Instead the 2010 rescale factor is applied until infinity in this
scenario.
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For current retirees, average benefit amounts 𝐴𝑃 can be easily obtained from pension
statistics. In the calculations, average pension benefits paid per capita of the population
𝑏 𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡 are applied. To derive this figure, we additionally consider the number of retirees 𝑅
as well as the population cohort sizes 𝑃 (see Eq. 46). The projection of 𝑏 𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡 over their
remaining life-cycle is described further below.
𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
𝑏𝑥,𝑔,𝑏
=

Eq. 46

𝐴𝑃𝑥,𝑔,𝑏 ∗ 𝑅𝑥,𝑔,𝑏
𝑃𝑥,𝑔,𝑏

For future new retirees, average benefits are not available from standard pension statistics.
They need to be newly estimated on the basis of past contribution careers. For this calculation,
we use the micro-simulation outlined in the previous section 4.2. It provides the average initial
𝑛𝑒𝑤,𝑎𝑣𝑔
benefit 𝐴𝑃
of a pension scheme member who retires in a future year 𝑓 at age 𝑥. The
micro-simulation is valuable as it allows for the computation of future initial pensions under
various reform scenarios. In particular, distributional policy measures and their impact on
pension levels can be taken into account. This includes reforms such as a change in the accrual
schedule, reference earnings or contribution ceilings. Moreover, accrued-to-date benefits can
be estimated by the micro-simulation.
As outlined in section 4.2.1, the benefit formula differs greatly between single and mixed pillar
participants. Therefore, average benefits of new retirees are differentiated into those of single
𝑛𝑒𝑤,𝑠𝑖𝑛𝑔𝑙𝑒
pillar members ( 𝐴𝑃
) and mixed pillar members (𝐴𝑃𝑛𝑒𝑤,𝑚𝑖𝑥𝑒𝑑 ). The benefit of an
𝑛𝑒𝑤,𝑎𝑣𝑔
average pension scheme member (𝐴𝑃
) reflects then the probability of participation in
𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑
𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑
the mixed (𝑝
) or in the single pillar system (1 − 𝑝
) in a future year 𝑓 (see
239
Eq. 47).
Eq. 47
Eq. 48

𝑛𝑒𝑤,𝑎𝑣𝑔

𝐴𝑃𝑥,𝑔,𝑓

𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑

= 𝑝𝑥,𝑔,𝑓

𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑

𝑛𝑒𝑤,𝑚𝑖𝑥𝑒𝑑
∗ 𝐴𝑃𝑥,𝑔,𝑓
+ (1 − 𝑝𝑥,𝑔,𝑓

𝑛𝑒𝑤,𝑎𝑣𝑔

𝑛𝑒𝑤
𝑏𝑥,𝑔,𝑓
= 𝐴𝑃𝑥,𝑔,𝑓

𝑛𝑒𝑤,𝑠𝑖𝑛𝑔𝑙𝑒

) ∗ 𝐴𝑃𝑥,𝑔,𝑓

𝑝𝑎𝑟𝑡 𝑝𝑒𝑛

* 𝑝𝑥,𝑔,𝑓

In a second step, the initial pension benefit per capita of the population 𝑏 𝑛𝑒𝑤 is estimated by
𝑛𝑒𝑤,𝑎𝑣𝑔
multiplying 𝐴𝑃
with the probability of participating in the public pension scheme
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛 240
𝑝𝑥,𝑔,𝑓
. In the following section, these benefits are further weighted with the number of
new retirees in future years.
Deriving retirement probabilities

The number of future new retirees is greatly determined by retirement behaviour. To reflect
the timing of future retirement inflows retirement probabilities are used. They are applied to
assess the impact of pension reforms, such as the increase in the retirement age to 65.
239

𝑝𝑎𝑟𝑡 𝑚𝑖𝑥𝑒𝑑

For more details on 𝑝
see previous section 4.3.1.
240
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
The variable 𝑝𝑥,𝑔,𝑓
reflects the cohort- and gender-specific probability of a Hungarian citizen
having accrued pension entitlements in the public pension scheme. It is assumed that the entire
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
Hungarian population is participating in the public pension scheme (i.e. the participation rate 𝑝
adds up to one). This assumption is backed by the micro database. It outlines that each member of the
working population has accrued at least some pension entitlements over his/her lifecycle.
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Additionally, retirement probabilities are used to model the outflow from the labour market
and the resulting changes in contributors’ probabilities (discussed in the previous section
4.3.1).
For the estimation of retirement probabilities, we base on recent retirement data and correct
these patterns to align them with legal retirement age increases. Thereby, a shift of pension
careers from disability to old age is considered, too. More precisely, we take into account that
a continuation of the low entrance probabilities to disability observed in past years will lead to
a higher inflow into the old age system. The following passages present this calculation in
greater detail.
Considering changes of legal retirement ages

Base year retirement probabilities 𝑖𝑏𝑜𝑙𝑑 are the starting point to approximate future retirement
behaviour 𝑖𝑓𝑜𝑙𝑑 (see Eq. 49).241
Eq. 49

𝑜𝑙𝑑
𝑜𝑙𝑑
𝑖𝑥,𝑔,𝑓
= 𝑖𝑥,𝑔,𝑏

With the adopted increase in the statutory retirement age by 2022 and the cuts to early
retirement channels after 2012, retirement patterns will change remarkably in the years to
come. Usually, the minimum retirement age represents the lower boundary to retire.
Therefore, increases in this pension age, adopted with the 2009 reform, translate directly into
shifts of pension behaviour.242 With the cuts to early retirement possibilities legislated in 2011,
generally no entrance can be expected before the (increased) statutory retirement age. As a
result, the median effective retirement age of males is expected to shift from 60 to 65 in the
period 2013-2022.243
Early retirement is, however, still possible for a significant group of women: all females who
have accrued 40 or more service years at the point of retirement are allowed to retire before
the statutory retirement age.244 To evaluate the fiscal impact of this early retirement privilege
(the 40 years rule), it is crucial to approximate the number of women who can benefit from it.
In 2013, about 30 % of women aged 60 received a 40 service year pension. According to our
estimates, also in future years roughly every third woman can take use of the generous
40 years rule. Table 10 demonstrates the age-specific probabilities of newly retiring under the
40 years rule from 2013 onwards. It is estimated based on the micro-simulation model and on
new retirees’ data. As shown, the cumulated life-cycle probability of women to retire under
𝑛𝑒𝑤
They are estimated by dividing the number of new retirees 𝑅𝑥,𝑔,𝑏
in the base year by the number of
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
𝑜𝑙𝑑
𝑛𝑒𝑤
scheme participants, in line with the following equation: 𝑖𝑥,𝑔,𝑏 = 𝑅𝑥,𝑔,𝑏 ⁄(𝑝𝑥,𝑔,𝑏
∗ 𝑃𝑥,𝑔,𝑏 ). We assume
that the entire population 𝑃 is participating in the general public pension system (i.e. the participation
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
probability 𝑝𝑥,𝑔,𝑏
equals one). The same approach is applied for disability retirement.
242
We assume that age groups which so far retired before or at the minimum retirement age will
postpone their retirement in line with increases of early retirement ages.
243
For all age groups who retire after the (future) statutory retirement age, the base year retirement
probabilities are kept constant over time in the model. The share of this group is marginal.
244
They receive a full pension benefit despite early retirement, i.e. pension decrements are disregarded
for this group of women. As outlined in sections 4.5 and 4.6, this relatively generous benefit calculation
has a significant impact on the long-term stability of the Hungarian pension system.
241
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the 40 years rule is expected to increase from about 30 % in 2013 to 37 % in 2022 (see bottom
row). More women reach 40 service years after the retirement age increase becomes
effective. In the period 2023-2030, the proportion declines to about 25 % due to less beneficial
contribution careers. After 2030, these probabilities are kept constant.
Table 10: Age specific probabilities of women to retire early under the 40 service years rule
age/year
55
56
57
58
59
60
61
62
63
64

2013 2014 2015 2016 2017 2018 2019 2020 2021
1%
1%
1%
1%
1%
1% 1%
1% 1%
2%
2%
2%
2%
2%
2% 2%
2% 2%
4%
3%
3%
3%
3%
3% 3%
3% 3%
6%
5%
5%
5%
5%
5% 5%
5% 5%
11% 8%
8%
8%
8%
8% 8%
8% 8%
7%
8%
8%
8%
8%
8% 8%
8% 8%
0%
3%
3%
3%
3%
3% 3%
3% 3%
0%
0%
1%
1%
3%
3% 3%
3% 3%
0%
0%
0%
0%
1%
1% 3%
3% 3%
0%
0%
0%
0%
0%
0% 0%
1% 1%

Sum in a
given year

30%

29%

31% 31%

2022
1%
2%
3%
5%
8%
8%
3%
3%
3%
3%

2023
1%
1%
3%
5%
8%
8%
2%
2%
2%
2%

2024 2025 2026 2027
1% 1%
1% 0%
1% 1%
1% 1%
3% 2%
2% 2%
5% 4%
4% 4%
8% 7%
7% 7%
8% 7%
7% 7%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%
2% 2%

2028 2029 2030+
0%
0%
0%
1%
1%
1%
2%
2%
2%
4%
4%
3%
6%
6%
6%
6%
6%
6%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%

33% 33% 34% 36% 36% 37% 35% 34% 32% 31% 29% 28% 26%

25%

Source: Own estimates.

Considering cohort specific retirement histories

The retirement history provides another rationale for differences in pension behaviour.
Generally, the higher the proportion of already retired persons in one cohort, the lower the
sum of future retirement probabilities for that birth year. The retirement history is reflected in
the age- and gender-specific retirement rate 𝑟.245 Retirement rates 𝑟 of male Hungarians are
illustrated in Figure 17 for the beginning of 2010. As expected, they increase with age: While at
the age of 55 only about 26 % of the population receives pension benefits, this ratio increases
to 100 % at the age of 63. What is astonishing is the very high proportion of disability retirees
in 2010: almost every third male citizen received a disability benefit. The pension model takes
into account that these numbers will decline over time due to lower inflows into disability
(described below).

𝑝𝑎𝑠𝑡

245

It is estimated by dividing the number of retirees 𝑅
by the total number of scheme participants at
𝑝𝑎𝑠𝑡
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
age x and gender g in a year b, as outlined in the following equation: 𝑟𝑥,𝑔,𝑏 = 𝑅𝑥,𝑔,𝑏 ⁄ (𝑝𝑥,𝑔,𝑏
∗ 𝑃𝑥,𝑔,𝑏 ).
Again we assume that the entire population 𝑃 is participating in the general public pension system (i.e.
𝑝𝑎𝑟𝑡 𝑝𝑒𝑛
the participation probability 𝑝𝑥,𝑔,𝑏
equals one).
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Figure 17: Male retirement and non-retirement rates end of 2010
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In the model we consider that each cohort of age 𝑥 and gender 𝑔 is with a certain probability
already retired in the base year or will retire in future years 𝑓 at age 𝑧 (𝑧 > 𝑥). We assume that
the accumulated life-cycle retirement probabilities (LCRP) sum up to one for each cohort (see
Eq. 50). In other words, the sum of the retirement rate 𝑟𝑥,𝑔,𝑏 , the accumulated future standard
𝑜𝑙𝑑
old age retirement probabilities (∑𝐷
𝑧=𝑥+1 𝑖𝑧,𝑔,𝑓 ), the accumulated future net-disability
𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
retirement probabilities (∑𝐷𝑖=𝑥+1(𝑖𝑧,𝑔,𝑓
− 𝑙𝑧,𝑔,𝑓
)) and, in the case of women, the probability of
40𝑠𝑦
𝐷
retiring early with 40 service years (∑𝑧=𝑥+1 𝑖𝑧,𝑔,𝑓 ) amount to one. Thus, cohorts which are
already fully retired in 2010 (i.e. 𝑟𝑥,𝑔,𝑏 = 1) will not retire in future years. This aspect is
considered further below with the 𝜑 factor. But beforehand let us discuss the impact of
disability retirement on old age retirement which is considered in the model.
𝐷

Eq. 50

𝐿𝐶𝑅𝑃𝑥,𝑔,𝑏 = 𝑟𝑥,𝑔,𝑏 + ∑

𝐷
𝑜𝑙𝑑
𝑖𝑧,𝑔,𝑓

+

𝑧=𝑥+1

𝑑𝑖𝑠𝑎𝑏
∑ (𝑖𝑧,𝑔,𝑓
𝑧=𝑥+1

𝐷
𝑑𝑖𝑠𝑎𝑏
− 𝑙𝑧,𝑔,𝑓
)+

40𝑠𝑦

∑ 𝑖𝑧,𝑔,𝑓 = 1
𝑧=𝑥+1

Considering changes in disability behavior and their impact on old age probabilities

In line with the pension rules, disability beneficiaries stay in the disability system after the legal
retirement age. They do not become old age pensioners and hence their pensions are not
recalculated at the legal retirement age. To reflect this feature of the Hungarian pension
system, we calculate the probabilities to become a disability beneficiary and to remain in this
group until the legal retirement age. On this basis we are able to measure the impact of
changes in disability incidence rates on the likeliness to retire into old age. We can, for
instance, reflect that the relatively low disability probabilities observed in recent years will
increase the overall number of old age retirees. This differentiation is valuable because the

84

Hungary
generosity differs between disability and old age pension benefits.246 Additionally, this
endogenization allows for the reflection of possible feedback loops which occur alongside
recent pension reforms: in the coming decade, standard early retirement channels will be
closed and legal retirement ages will augment to 65. These legislative changes increase the
inflows into disability, as the maximum age to be eligible for a disability pension will be raised
from 59 to 64. Additionally, the probability of becoming disabled increases sharply in the age
groups 59-64. As a consequence, less scheme participants can be expected to enter into old
age after the cut in early retirement channels. The magnitude of this shift from old age to
disability is outlined below.
More precisely, future disability patterns are reflected via the accumulated net-disability
𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
retirement probabilities ( ∑𝐷
𝑧=𝑥+1(𝑖𝑧,𝑔,𝑓 − 𝑙𝑧,𝑔,𝑓 ) ), which denote the annual inflow
probabilities 𝑖 𝑑𝑖𝑠𝑎𝑏 as well as the outflow probabilities 𝑙 𝑑𝑖𝑠𝑎𝑏 to/from the disability pension
scheme.247 The stock of disability retirees in a future year 𝑓 is estimated using the base year
disab
𝑑𝑖𝑠𝑎𝑏
stock 𝑟𝑥,𝑔,𝑏
and the sum of future net disability flows ∑zj=x+1(idisab
𝑧,g,f − lz,g,f ) – see Eq. 51. This
calculation is applied to derive the probability of being a disability beneficiary at the legal
retirement age, which determines the likeliness of retiring into old age.
𝑥+(𝑓−𝑏)

Eq. 51

𝑑𝑖𝑠𝑎𝑏
𝑟𝑥+(𝑓−𝑏),𝑔,𝑓

=

𝑑𝑖𝑠𝑎𝑏
𝑟𝑥,𝑔,𝑏

+

𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
∑ (𝑖𝑧,𝑔,𝑓
− 𝑙𝑧,𝑔,𝑓
)
𝑧=𝑥+1

Correcting future retirement probabilities by the phi factor

As mentioned, Eq. 50 does not necessarily have to be fulfilled. In some age groups, for
instance, most cohort members are already retired in the base year. Therefore, they cannot be
expected to retire in the future. To take this into account, we correct old age retirement
probabilities 𝑖 𝑜𝑙𝑑 with the factor 𝜑 over the remaining life-cycle (i.e. from a future age
𝑧 = 𝑥 + 1 until age 𝑧 = 𝐷) – see Eq. 53.248
40𝑠𝑦

Eq. 52

𝜑𝑥,𝑔,𝑏 =

𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
𝐷
1 − 𝑟𝑥,𝑔,𝑏 − ∑𝐷
𝑧=𝑥+1(𝑖𝑧,𝑔,𝑓 − 𝑙𝑧,𝑔,𝑓 ) − ∑𝑧=𝑥+1 𝑖𝑧,𝑔,𝑓
𝑜𝑙𝑑
∑𝐷
𝑧=𝑥+1 𝑖𝑧,𝑔,𝑓

246

Individuals who enter into disability often expect a lower benefit than the standard old age pensioner
(under current rules).
247
𝑑𝑖𝑠𝑎𝑏
Both flows are measured in per cent of the population. The exit flow variable 𝑙𝑥,𝑔,𝑓,𝑧
itself is
calculated based on the stock of disability retirees in a future year f-1 at age z-1 and the probability of a
𝑑𝑖𝑠𝑎𝑏
disability beneficiary leaving the disability scheme 𝑒𝑥,𝑔,𝑓,𝑧
in year f at age z for any reason apart from
𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
𝑑𝑖𝑠𝑎𝑏
death (with the following equation: 𝑙𝑥,𝑔,𝑓,𝑧 = (𝑟𝑥,𝑔,𝑓−1,𝑧−1 ) ∗ 𝑒𝑥,𝑔,𝑓,𝑧
). The level of 𝑒𝑥,𝑔,𝑓,𝑧
is based on
the age- and gender-specific distribution of the base year exit probabilities and is held constant over
time.
248
This approach ensures that the life-cycle retirement probability (LCRP) of each birth year is equal to
one. Disability retirement probabilities for the base year are, generally, not corrected but held constant
over time. Only for the early retirement cut scenario higher incidence rates are assumed for those aged
above 59.

85

Hungary
For women, we consider that a certain proportion of them can benefit from the 40 service
40𝑠𝑦
year rules and will retire early with the exogenous retirement probabilities 𝑖
(outlined in
249
Table 10).
iold,corrected
= iold
z,g,f ∗ 𝜑x,g,b
z,g,f

Eq. 53

𝑓𝑜𝑟 𝑥 < 𝑧 < 𝐷

After these steps, we know the probability of a Hungarian citizen of age x and gender g to
retire into old age or disability in future years. It is illustrated for males in Figure 18,
considering a cut in early retirement channels from 2013 onwards. To better understand this
figure, let us look at the example of a 40 year old male Hungarian. As shown, his retirement
rate amounts to about 4 %, i.e. with a probability of 4 % he is already retired (into old age,
disability or another pension type). The probability that he will become a new disability
pensioner in future years, stay in this scheme until the legal retirement age and, therefore, not
enter into the old age pension scheme amounts to 23 %. This figure is quite high and is to
some extent driven by the cut in early retirement channels (see below). Nevertheless, it is still
lower than current disability retirement rates (see Figure 17). The residual of the retirement
rate and the future net-disability probabilities (73 %) reflects the probability that a current
40 year old male will become a new old age pensioner after the base year. The impact of the
cuts to early retirement channels on life cycle retirement probabilities is particularly
interesting. In a scenario without this recent reform, the probability of the 40 year old male to
become a new disability pensioner in future years and not to enter into the old age pension
scheme is much lower. It amounts to 17 % compared to 23 % in the case of the early
retirement cut scenario.
Figure 18: Accumulated life-cycle retirement probabilities – Example of males
after early retirement cut
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retirement probability in percent of the population
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Source: Own estimation based on ONYF.
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Beneficiaries of the 40 service year rule are not covered in 𝑖 𝑜𝑙𝑑 . For males 𝑖
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After these steps, we have derived cohort- and gender- specific retirement probabilities. As
discussed in the previous passages, they reflect possible changes in retirement behaviour due
to 1) pension reforms 2) cohort-specific retirement histories and 3) future changes in disability
net-inflows. Figure 19 provides an example of these final retirement probabilities for male
individuals. As can be seen, retirement probabilities gradually shift to higher ages.
Furthermore, the probabilities of retiring as an old age beneficiary increase. This is mainly
explained by the fact that less individuals are expected to become disability pensioners.250
Figure 19: Corrected male old age retirement probabilities
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The retirement probabilities allow for the estimation of the timing and magnitude of new
future pension pay-outs. For this purpose, we weight the average new pension benefit 𝑏 𝑛𝑒𝑤 in
a future year 𝑓 with the respective retirement probabilities 𝑖 𝑜𝑙𝑑 . As a result, we obtain the
𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏
retirement probability weighted new pension benefit 𝑏
(see Eq. 54). Thereafter,
𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏
these expected initial pension benefits 𝑏
are projected over the individual life-cycle,
𝑝𝑒𝑛 251
taking into account pension indexation rules 𝑝𝑖 . This procedure provides us with the
250

Moreover, the rise in total future old age retirement probabilities is explained by the fact that in
younger age groups less are already retired in the base year.
251
In the standard scenario, pensions are annually adjusted to price changes plus an additional growth
of 0.25 % p.a. This calculation bases on the following considerations: Pensions are indexed since 2012
with the expected change in the consumer price index (CPI). If the actual (ex post) CPI-change is larger
than the expected one, then pensions are further increased by the difference between the actual and
the expected CPI. However, no such correction is made if the actual CPI is smaller than the expected
one. As a result, pensions grow on average faster than the CPI. Based on actual and expected inflation in
the period 2005-2014, the average ex post indexation would have been CPI + 0.88%. If we neglect the
outlier year 2007, when actual CPI was 4 percentage points higher than planned due to large external
shocks, then average ex post indexation would have been CPI + 0.48%. For the future, we assume a
smaller average indexation of CPI + 0.25% as the future level of inflation is likely to be lower than in past
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accumulated new pension benefits of each cohort 𝑏 𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡 (see Eq. 55). An equivalent
approach is applied for the projection of current retirees’ pensions (see Eq. 56).
Eq. 54
Eq. 55
Eq. 56

𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏

𝑏𝑥,𝑔,𝑓

𝑜𝑙𝑑
𝑛𝑒𝑤
= 𝑖𝑥,𝑔,𝑓
∗ 𝑏𝑥,𝑔,𝑓

𝑝𝑒𝑛

𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏

𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡
𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡
𝑏𝑥,𝑔,𝑓
= 𝑏𝑥−1,𝑔,𝑓−1
∗ (1 + 𝑝𝑖𝑥−1,𝑔,𝑓−1 ) + 𝑏𝑥,𝑔,𝑓
𝑝𝑒𝑛

𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
𝑏𝑥,𝑔,𝑓
= 𝑏𝑥−1,𝑔,𝑓−1
∗ (1 + 𝑝𝑖𝑥−1,𝑔,𝑓−1 )

Finally, age- and gender-specific accumulated benefits of current and future new retirees are
multiplied with the cohort sizes 𝑃 in future years 𝑓 (see Eq. 57). Based on this, total
expenditures (𝑇𝐸) are estimated for a future year 𝑓.252
Eq. 57

𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡
𝑇𝐸𝑓 = (𝑏𝑥,𝑔,𝑓
+ 𝑏𝑥,𝑔,𝑓
) ∗ 𝑃𝑥,𝑔,𝑓

years 2005-2014, which should decrease its volatility. The fiscal impact of deviations from this
assumption is discussed in Appendix A-1.
252
Further details on the projection of future cohort sizes 𝑃 are provided in section 3.1.
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4.4 Adequacy analysis
The Hungarian public pension landscape underwent a considerable transformation process in
the last years. First, the pension rules have been altered several times (see section 4.1.2). The
most prominent example is represented by the nationalization of the 2 nd pillar system
legislated in 2010. Second, contribution histories have changed due to the profound
transformation of the labour market. After nearly full employment during the communist era,
unemployment has become a common occurrence in the Hungarian labour market. To which
extent these changes affect the future pension adequacy will be evaluated in the following
section.
Research on the prospective adequacy of the Hungarian public pension system is not very
abundant (Orban and Palotai, 2005; Pension round table, 2009; EC, 2012). Most of these past
estimates are limited, as they do not differentiate adequacy by gender and other socioeconomic characteristics. Furthermore, none of the past studies have provided an evaluation
of the comprehensive 2010 pension reform. The aim of this section 4.4 is to bridge this gap
and to give a broader, up-to-date picture of future pension levels. This estimation is based on a
large dataset which covers the contribution history of the complete population of Hungarian
contributors in the years 1997-2006. Contribution careers for years before 1997 and after 2006
are estimated with a micro-simulation model (described in section 4.2).
The focus of this study is on mandatory public pensions. They represent by far the most
dominant income source during old age in Hungary and are comprised of 1st and 2nd pillar
pensions.253 Voluntary and occupational pension savings, which are still marginal in Hungary,
as well as imputed rents or public in-kind benefits are ignored in the following analysis.
Adequacy ratios in gross terms are shown, if not stated otherwise. They are defined as gross
initial pensions relative to gross average earnings in the economy.254 Pension levels are
assessed for new retirees who retire exactly at the legal retirement age.
The analysis begins with an examination of pension levels observed in recent years (see
subsection 4.4.1). Thereafter, the adequacy of future expected benefits is assessed under
various reform scenarios in subsection 4.4.2. Thereby, we evaluate the 1) retirement age
increase to 65 as well as 2) the switch-back reform of 2010.255

4.4.1 Past pension levels
Benefits of old age pensioners’ amounted to about 42 % of average gross earnings in recent
years. This gross adequacy ratio remained relatively constant over the period 2007-2012 (see
Table 11). The picture changes if a net perspective is taken. As pensions are generally taxexempt in Hungary, the net adequacy ratio is much higher than gross figures. It amounts to
roughly 66 % in the years 2007-2012 (see Table 11). Similar to the earnings gender gap
253

See also section 2.1 as well as OECD (2013), chapter 2.
For further details on the adequacy indicator choice see section 2.1.
255
The early retirement cut reform of 2011 as well as the introduction of early retirement privileges for
women with 40 service years are disregarded in this analysis. These two rules do not affect pension
adequacy for pensioners assessed in this section, who retire exactly at the legal retirement age.
254
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observed in Hungary, pensions also differ between sexes.256 Male average benefits are about
one third higher than the pensions of their female counterparts.257 Table 11 also shows that
new retirees have accrued pension levels which are fairly similar to the entire old age
pensioners’ population.258 From a cross-country perspective, pensions in Hungary are lower
relative to earnings than in most other EU countries.259
Table 11: Current adequacy ratios
Adequacy ratio in gross terms ᵃ - all current old age retirees
2007

2008

2009

2010

2011

2012

Total

38%

40%

42%

44%

44%

42%

Males

46%

48%

51%

53%

53%

49%

Females

34%

35%

37%

39%

39%

38%

Adequacy ratio in net termsᵇ - all current old age retirees
Total

64%

65%

68%

68%

67%

66%

Adequacy ratio in gross terms ᵃ - new retirees
2007

2008

2009

2010

2011

2012

Total

49%

39%

43%

47%

47%

46%

Males

55%

43%

49%

53%

50%

49%

Females

42%

32%

36%

40%

45%

45%

a The adequacy ratio in gross terms is defined as average old age pensions in relation to average gross
earnings in the economy
b The adequacy ratio in net terms is defined as average old age pensions after taxes, if any, in relation to
average net earnings in the economy

Source: Own estimates based on data provided by the ONYF.

4.4.2 Future pension levels
4.4.2.1 Pre-reform scenario
Now let us turn our view to the future development of public pension adequacy. In the prereform scenario, which neglects the retirement age and the switch-back reform, gross
adequacy ratios decrease over the next three decades. For males, a decline from 45 % in 2012
to 43 % in 2037 is estimated (see Table 12). Female adequacy ratios drop more significantly
256

For an overview on the gender earnings gap see Figure 12.
For the estimation of average old age benefits, supplementary survivors’ pensions, which partially
bridge the gap between male and female pension levels, were disregarded.
258
Adequacy ratios of new retirees are more volatile over time (see Table 11). This larger variance is
caused by the frequent changes in pensions rules which led to a high volatility in the number and in the
socio-economic composition of new retirees.
259
See EC (2012b), p. 87. Note that the indicators used as well as the benefit types covered in EC
(2012b) are slightly differently defined than the indicators applied in this study. The closest indicator to
our adequacy ratio is the gross replacement rate at retirement. It amounts to 38.4 % in 2010 which is
about 10 percentage points lower than the EU average. The gross replacement rate reflects the initial
benefit level in relation to pre-retirement earnings – and not to the general earnings in the economy, as
the adequacy ratio used in this study.
257
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from 42 % in 2012 to 38 % in 2037. The projection results show that the gender pension gap
observed today will remain in future years. The differences in pension levels between men and
women in Table 12 are, however, significantly smaller than in past years (see Table 11). This is
explained to a large degree by the use of the uniform retirement age of 62 in the calculations.
In past years, women tended to retire earlier than men. As a result, they were more affected
by penalties given for early retirement which widened the gender pension gap.
Table 12: Adequacy ratio of an average scheme member – Pre-reform scenario
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
2012

2017

2022

2027

2032

2037

Males

0.45

0.41

0.40

0.41

0.41

0.43

Females

0.42

0.40

0.38

0.38

0.36

0.38

Source: Own estimations.

It is interesting to look at the factors which determine the development of future pension
adequacy. Table 13 provides a decomposition of the three main factors used in the benefit
formula (see Eq. 17) and their change over time for this purpose. This includes the accrual rate
(row 2), the average yearly income (row 3) and the average pillar factor (row 5). In addition,
row 4 and 6 show an estimate of the adequacy impact of 2nd pillar pensions.260 Row 7 outlines
the estimated average education level of new retirees, to give an idea of the change in socioeconomic characteristics that the calculations take into account.
With respect to the accrual rate (see row 2), the simulation projects a significant decline. This
is the development one would expect: the labour market transformation from nearly full
employment during the communist era to lower employment since 1990 changes contribution
careers. In future years, new retirees will experience a gradually larger share of their
employment career in the post-1990 era with more frequent unemployment periods. As a
result, the accrual rate which reflects the contribution length of an individual will decline by 9%
in the period 2012-2037 (see row 2).
A look at the average yearly income (AYI) in row 3 reveals that this main pension parameter
will not change significantly in future decades. This observation can be surprising as one may
have expected a drop in AYI. In fact, the gradual extension of the reference earnings (see Eq.
20) to the entire work career should lower AYI over time.261 This development is, however,
counterbalanced by other dynamics. First, future new retirees are better educated (see row 7),
which increases AYI over time. The abolishment of contribution ceilings and the higher
valuation of reference earnings in 2010-2012 will lead to larger AYI’s in future decades, too.

260

Note that today this is no longer relevant, but in our pre-reform scenario most participants were
mixed-pillar members.
261
As discussed before, the AYI variable reflects the average net earnings since 1988. For new retirees in
2010, for instance, only the last 22 years of earnings are used for the calculation of reference earnings.
For cohorts retiring later, gradually the entire life-cycle earnings will be applied, which also include
relatively low earnings at the start of the work career. This leads to the gradual decrease in the AYI in
future decades.
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The net effect of these factors is almost zero. As a result, the AYI is expected to remain
relatively constant in future decades (see row 3).
Table 13: Drivers of pension adequacy – Pre-reform scenario262
Retirement Year

2012

2017

2022

2027

2032

2037

Difference 2012
to 2037

Row 1

Average Adequacy Ratio ᵃ

0.43

0.40

0.39

0.39

0.38

0.41

-5%

Row 2

Total Accrual Rate

0.77

0.75

0.73

0.72

0.69

0.70

-9%

1.37

1.36

1.35

1.34

1.33

1.36

-1%

Row 3

Average Yearly Income
(in mln. HUF) ᵇ

Row 4

FDC pension factor ᶜ

1.00

1.03

1.08

1.13

1.17

1.22

-

Row 5

Average Pillar Factor

0.99

0.95

0.90

0.87

0.86

0.84

-

Row 6

FDC net-effect factor ᵈ

0.99

0.97

0.97

0.98

1.01

1.02

3%

Row 7

Average education level

2.42

2.49

2.51

2.56

2.62

2.67

10%

ᵉ

a Average adequacy ratio of both men and women
b Inflation and real wage growth is neglected for reasons of comparison.
c The FDC pension factor reflects the ratio of total public pensions (1st + 2nd pillar) relative to 1st pillar pensions. To ilsolate the different FDC
effects, the pillar factor is set to one for this estimation.
d The FDC net-effect factor multiplies the pillar factor with the FDC pension factor.
e Four education levels are considered to estimate the average education level, namely: Elementary degree = 1, Vocational degree = 2, High school
degree =3 and College degree = 4.

Source: Own estimations.

The participation in the 2nd pillar (the FDC system) plays a role for the future development of
the adequacy ratio too. Under our assumptions, participation in the FDC system is beneficial in
terms of pension adequacy for new retirees after 2030. For older cohorts who retire before
that year, it does not pay off to participate in the mixed pillar system. This result is indicated by
the FDC net-effect factor (see row 6) which is smaller than one until about 2030.263 The level of
the FDC net-effect factor is determined by the benefit formula: participants of the mixed pillar
system have to renounce 25 % of their 1st pillar pension rights accrued until 1998, despite the

262

Adequacy ratios in the pre-reform scenario are measured for the retirement age of 62. For reasons of
comparison, the general earnings growth after 2010 has been disregarded for the estimation of the
average yearly income. Age-specific promotions and career step paths are, however, reflected in this
estimation.
263
The FDC net-effect factor reflects whether FDC participation is beneficial or not. It captures the
product of the average pillar factor and the FDC pension factor. The average pillar factor reflects that
st
FDC members are not entitled to a full 1 pillar benefit. In fact, they have to renounce 25 % of their
PAYG pension rights. As a result the pillar factor amounts to 75 % for FDC members and 100 % for nonFDC members. As future new retirees will participate in the FDC system to a higher degree, the average
pillar factor decreases over time (see row 5, Table 13). The FDC pension factor indicates to which degree
st
nd
(full) 1 pillar pensions are complemented by 2 pillar annuities. For retirees in the year 2017, pension
nd
st
rights from the 2 pillar will still be relatively low: they are equal to 3 % of 1 pillar pension rights. In
2037, on the contrary, this proportion increases to 22%. Thus, in that year the FDC pension factor
amounts to 1.22 (see row 4, Table 13). This rise can be explained by a higher FDC participation rate by
future new retirees and a longer accrual of FDC pension rights.
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fact that they paid full contributions to the PAYG system up to that point.264 Therefore, in
particular for older cohorts, who earned significant pension rights until 1998, a participation in
the FDC system is not beneficial.265 After 2030, however, participation in the 2nd pillar has a
slightly positive impact on pension adequacy (see row 6). This can be explained by a higher
rate of return from the 2nd pillar compared to the first.
Overall, we can conclude that the decrease in adequacy ratios by 2037 is mostly explained by a
drop in accrual rates, which is caused by less favourable contribution careers.

4.4.2.2 The RA65 reform
A major pension reform in the past decade was the raise in the retirement age to 65, adopted
in 2009, referred to as RA65 reform. As shown in Table 14, the RA65 reform improves pension
adequacy significantly. The later retirement prolongs the period of pension accruals and
increases average lifecycle earnings considered in the benefit formula.266 As a result, future
new retirees can look forward to a rise in adequacy ratios by about 1 to 3 percentage points
compared to the pre-reform RA62 scenario (see Table 14).
Table 14: Adequacy ratios after the increase in retirement ages
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Birth year

1950

1955

1960

1965

1970

1975

RA62 Scenario
Retirement year
Adequacy
Ratio

2012

2017

2022

2027

2032

2037

Males

0.45

0.41

0.40

0.41

0.41

0.43

Females

0.42

0.40

0.38

0.38

0.36

0.38

RA65 Scenario
Retirement year
Adequacy
Ratio

2012

2019

2025

2030

2035

2040

Males

0.45

0.42

0.42

0.42

0.43

0.46

Females

0.42

0.40

0.39

0.39

0.37

0.40

Source: Own estimations.

264

st

To be precise, also 25 % of 1 pillar pension rights earned after 1998 have to be renounced by mixed
st
pillar members. After 1997 the loss of 1 pillar pension entitlements can, however, be compensated via
nd
the accrual of pension rights in the 2 pillar.
265
nd
It is, therefore, still a riddle to researchers why so many individuals joined the 2 pension pillar
voluntarily. Orban and Palotai (2005) explain the large proportion of voluntary FDC members by “the
political risk of participating in a pure PAYG with potential cuts and tightening measures in the defined
benefit scheme outweighing the market risk involved in accumulating savings in a private pension fund
…” [Orban and Palotai, 2005, p. 24].
266
Our calculations reflect that a penalty-free retirement cannot be realized until the age of 65 under
the new rules. Under the RA62 scenario it was still possible to retire without decrements at the age of
62.
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4.4.2.3 The switch-back reform
In 2010, the Hungarian government nationalized the 2nd pension pillar. About 3.1 million
individuals, i.e. nearly every second Hungarian at working age (aged 20-64), were affected by
this switch-back reform. FDC members were given two options: either to switch back to the
mono-pillar system or to remain in the mixed pillar system with relatively unfavourable
conditions (described in subsection 4.1.2). All in all, only 3 % of FDC participants (about 97,400
individuals) opted to stay in the mixed pillar system. To which extent this profound change in
the Hungarian pension system affects future adequacy is assessed in the following passages.
First, the impact of the switch-back reform on mixed pillar members is evaluated (in Table 15).
Thereafter, pension adequacy is reported for the entire group of pension scheme members in
Table 16 for scenarios with and without the switch-back reform.
Mixed pillar members are affected quite differently by the switch-back reform. If we compare
the two upper panels in Table 15, we see that those participants who switched back to the
mono-pillar system gained pension benefits in comparison to the pre-switchback scenario. This
holds true for all individuals who retire before 2025.267 They had too little time to accumulate
sufficient wealth in the 2nd pillar as compensation for the reduction of 1st pillar pension rights.
Therefore, a switch to the mono-pillar system is beneficial for these cohorts.268 In particular,
those who retired right after the switch-back reform gain from the switch-back. The adequacy
ratio of new retirees in 2015, for instance, is about 7 p.p. higher than under the pre-switchback scenario.
For cohorts who retire after 2025, on the contrary, the pre-switchback rules are more
beneficial. These cohorts have sufficient time to earn pension entitlements in the 2nd pillar and
to profit from relatively higher interest rates in this pillar. Of course, this result depends on the
rate of return assumed for the funded 2nd pillar. If the expected FDC interest rate is below 1.5
(in real terms) then a return to the mono-pillar system is beneficial for all cohorts assessed
(see sensitivity analysis in Appendix A-6).

267

After the RA65 reform, participation in the mixed pillar system is beneficial for all cohorts who retire
after 2025 (and not after 2030, as in the RA62 scenario). The later retirement increases FDC annuities (in
line with Eq. 31) and therefore makes it more beneficial to participate in the FDC system.
268
By the same argument, those who switch back to the mono-pillar system are better-off than those
nd
who remained in the 2 pillar (see lower two panels in Table 15). As apparent, this relative gain
decreases over time, however. In 2040 adequacy ratios of both groups will be fairly similar, as pension
rights accrued after 2010 are treated equally for both groups (see Eq. 30).
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Table 15: Adequacy ratios of FDC members – Before and after the switch-back reform
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Before Switch-back Reform
Retirement
year

2015

2020

2025

2030

2035

2040

Males

0.51

0.50

0.49

0.49

0.52

0.54

Females

0.44

0.45

0.46

0.46

0.44

0.47

After Switch-back Reform
FDC scheme member who switches back to the mono-pillar system
Males

0.57

0.53

0.49

0.46

0.45

0.46

Females

0.51

0.49

0.48

0.44

0.40

0.41

... who remains in the mixed-pillar system
Males

0.50

0.47

0.46

0.44

0.46

0.47

Females

0.44

0.44

0.43

0.42

0.40

0.42

Source: Own estimations.

In addition, Table 16 shows the impact of the switch-back reform for an average pension
scheme member who retires at age 65. This scheme member is average in the sense that
he/she is with a certain probability 1) a non-FDC member as well as a FDC member 2) who
switched back to the mono-pillar system and 3) who remained in the mixed pillar system (see
Figure 13). As shown, adequacy ratios are slightly higher until 2025 due to the switch-back
reform. The impact of this act is not sizeable as most individuals who retire until 2025 are
mono-pillar participants. They are therefore unaffected by the 2010 reform. After 2025,
adequacy ratios decline significantly, however. New retirees in these years cannot benefit from
the higher interest gains of the FDC system (discussed above). Of course, these results are
sensitive to the FDC interest rate assumption chosen (see Appendix A-6).
Table 16: Adequacy ratios – Average scheme member, legal status quo
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Retirement
year

2015

2020

2025

2030

2035

2040

Difference
2015 to 2040

Before Switch-back reform
Males

0.44

0.42

0.42

0.42

0.43

0.46

5%

Females

0.42

0.40

0.39

0.39

0.37

0.40

-3%

After Switch-back reform
Males

0.44

0.42

0.42

0.41

0.39

0.41

-7%

Females

0.42

0.41

0.40

0.38

0.35

0.37

-12%

Source: Own estimations.
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4.4.2.4 Final discussion
Let us finally come back to our initial question, how the recent transformation of the pension
landscape will affect future pension levels. The answer is provided in the lower panel of Table
16. It summarizes the adequacy ratios under the legal status of 2014 (after switch-back
reform). Overall, pension levels will shrink by about 10 % until 2040. As discussed, longer
breaks in contribution careers are one important factor for this development. Additionally, the
switch-back reform causes a drop in adequacy ratios over the long-term. Still, the future
decline in pension levels is far less pronounced than in Poland (see subsection 6.1.1)
At this point it should be underlined that the results shown in this section demonstrate only
the adequacy of pension benefits right at the start of retirement. How pensions develop over
the entire retirement period has not been analysed. As described in detail in Appendix A-7, the
low pension indexation in Hungary will lead to a gradual decoupling of pension benefits from
the general earnings development. As a consequence, adequacy ratios shrink by about 25 %
over the expected retirement period. Moreover, the focus of this section was to compare
pension levels of the elderly to average earnings of the working population. To which extent
public pensions can serve as a vehicle to replace earnings during retirement has been
disregarded and is evaluated separately in Appendix A-8. As shown there, the public pension
system in Hungary replaces on average between 60 % and 70 % of pre-retirement gross
earnings. Whether future pensions in Hungary are financeable is another question which will
be answered in the following section.
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4.5 Cash flow projection
Can the Hungarian pension system be regarded as fiscally sustainable? To answer this
question, a number of long-term stability indicators are used in this study. We start with the
long-term projection of the annual aggregate expenditures and contributions of the PAYG
pension system.269 Such cash flow figures have the advantage of being easily understood by
policy makers and the wider public, in comparison to implicit pension liabilities, presented in
the next section. Moreover, cash flows nicely outline the timing of fiscal pressure or ease.
Some reforms can, for instance, lead to short-term revenue gains but increase pension
expenditures in the further future. The aim of the following section is to provide a better
understanding of such long-term reform effects. All major pension laws enacted in the past
years are covered in this evaluation including 1) the increase in the retirement age to 65,
adopted in 2009, 2) the nationalization of 2nd pillar capital legislated in 2010, 3) the cuts to
early retirement channels enacted in 2011, as well as 4) the decrement-free retirement for
women with 40 service years rule implemented in 2011. The presented expenditure
projections cover all types of PAYG benefits, namely old age, disability, survivors as well as
other benefits (e.g. for rehabilitation). Funded benefits are disregarded in the cash flow
figures.
The starting point of the pension projection is the year 2010. Total pension expenditures
amounted to 10.8 % of GDP in this year, while overall contributions added up to 8.3 % of GDP
(see Table 17). Old age pensions sum up to 6.9 % of GDP in 2010 and represent about two
thirds of total expenditures. With 2.4 % of GDP, disability pensions rank second. They amount
to almost one quarter of overall pension expenditures. This large share of total pension
expenditures devoted to disability is explained by the high disability prevalence rates as well as
by pension classification.270 Benefits of disability beneficiaries beyond the legal retirement age
are classified in disability. The gap between total contributions and expenditures in 2010
amounted to 2.5 % of GDP (see Table 17), despite an exceptionally high contribution rate of
33.5 % of gross earnings. Nearly half of this pension deficit (1.1 % of GDP) is caused by the
transition costs of the introduction of a 2nd pension pillar.271
Table 17: Total expenditures and contributions in 2010
Expenditures (A)
relative to GDP
Old age
6.9%

Disability Survivors
2.4%

1.3%

Contributions (B)
relative to GDP

Gap
(A) - (B)
relative to GDP

Other

Total

Total

Total

0.2%

10.8%

8.3%

2.5%

Source: Own illustration based on ONYF statistics.

269

For a description of the pension model applied see section 4.3.
See OECD (2010), p. 60.
271
For a further description see subsection 6.1.2 (Table 49).
270
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4.5.1 Pre-reform scenario
The fiscal outlook begins with an evaluation of the legal framework without the four reform
measures (discussed above). Under this pre-reform scenario, the statutory retirement age is 62
years with no increases envisaged. Roughly half of contributors participate in the mixed pillar
system, and new entrants to the labour market are automatically enrolled in the 2nd pillar.
The dotted lines in Figure 20 show the predicted path of unfunded contributions and
expenditures in the pre-reform scenario. In this case, the entire Hungarian population would
have gradually participated in the mixed pillar system, channelling about one quarter of all
contributions (8.5 % of gross earnings) to the funded pillar. This is the main reason why
contributions into the 1st pillar would have dropped from 9.2 % of GDP in 2013 to 7.5 % of
GDP by 2040 (see Figure 20). The displayed increase in contributions in 2013 reflects the rise in
employer contributions rates from 24% to 27 % of gross earnings, which is considered in all
four reform scenarios.
Figure 20: Cash flows before and after the RA65 reform

Expenditures and Revenues relative to GDP

16%

14%

12%
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6%
2010
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2040 2045
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2050
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2055

2060

2065

2070

2075

2080

Contributions - pre-reform

Contributions - after RA65

Source: Own estimations.

The expenditures side, expressed relative to GDP, declines from about 11.6 % in 2012 to
around 9.5 % in 2030 in the pre-reform scenario. Three factors can explain this expenditure
drop: first, an increasing share of new retirees participates in the mixed pillar system. They
have accrued fewer entitlements in the unfunded 1st pillar (i.e. PF=0.75 in Eq. 17). Second,
average benefit levels of new retirees are decreasing over time due to less beneficial
contribution careers (see previous section 4.4). As a consequence of these two factors, old age
expenditures decrease from 7.5 % in 2012 to about 6.7 % of GDP in 2030 despite the ageing of
the Hungarian population. Third, overall pension expenditures drop due to a decline in
disability expenditures. According to our estimates, total disability payments shrink by about
0.5 % of GDP by 2020 and 1.0 % of GDP by 2030, due to the more rigid eligibility criteria
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introduced earlier.272 After 2030, the population of disability pensioners remains relatively
stable and the development of overall expenditures is mainly determined by the changing
number of old age pension recipients. In the period between 2030 and 2060, the old age
dependency ratio is expected to rise substantially from about 37 % to 57 %. As a consequence,
total pension expenditures increase from 9.5 % to 11.4 % of GDP by 2060 in the pre-reform
scenario.273

4.5.2 The RA65 reform
In 2009, the Hungarian government legislated a gradual increase in the statutory retirement
age from 62 to 65 for the period 2012-2022 – referred to as RA65 reform. Minimum
retirement ages also rise by three years to 63 in this period. The RA65 reform is, therefore,
expected to increase not only legal but effective retirement ages as well.
On the expenditure side, the RA65 reform has two opposing effects (see Figure 20). On one
hand, the contribution period in which pension entitlements are accrued is prolonged by three
years. This entitlement effect on its own will increase future pension expenditures. On the
other hand, however, the general postponement of retirement will lead to a reduction of
future retirees.274 In isolation, this postponement effect lowers future pension expenditures. In
the Hungarian pension system, the postponement effect outweighs the entitlement effect and
long-term aggregate expenditures will decrease by about 0.6 % of GDP relative to the prereform scenario.275
On the revenue side, the increase in retirement ages translates to an extension of the
contribution career. As a result, the overall contributions are expected to increase by about
0.6% of GDP.276 We can therefore conclude that the RA65 reform has stabilized long-term
pension finances significantly: our estimates show that yearly cash balances improve by
around 1.2 % of GDP because of this reform.

272

The strict eligibility rules enacted in the last years have lowered the inflow into disability. As a result,
the number of total disability beneficiaries will gradually decrease until 2030.
273
nd
The higher number of 2 pillar members as well as the decline in average new pension benefits
cushions the rise of pension expenditures also after 2030. Additionally, the high expected wage growth
in combination with a low indexation of pensions mitigates the fiscal long-term pressure. For an analysis
see Appendix A-1.
274
Scheme members enter into retirement later. A smaller share of the population is therefore classified
as retirees. A part of scheme members will not reach retirement anymore after the legal changes as
they will pass away between the age of 60 (the old minimum retirement age) and 63 (the new minimum
retirement age). According to our estimations about 5 % (2 %) of male (female) scheme participant
would have reached the old minimum retirement but will no longer reach the new one in 2022 due to
relatively high mortality rates in Hungary at the ages of 60 to 62.
275
After the phase-in of the RA65 reform, i.e. after 2022, the expenditure decline will be smaller due to
the entitlement effect.
276
Note that alterations in the GDP growth path due to the RA65 reform are disregarded in these
estimates to isolate the pure contribution effect.
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4.5.3 The switch-back reform
The Hungarian pension landscape changed profoundly with the nearly complete
nationalization of 2nd pillar pension capital in 2010. To which extent this so called switch-back
reform affects future pension finances is demonstrated in Figure 21. The marked lines depict
yearly cash balances after the switchback reform of 2010, while the dashed lines reflect cash
balances after the retirement age increase, but before the switchback reform. Thus, the
differences between the marked and dashed lines show the impact of the 2010 switchback
reform.
As apparent in Figure 21, the 2010 reform stabilizes the public PAYG pension scheme until
around 2030. In 2011, right after its legislation, total contributions already increased by about
0.9 % of GDP, as (nearly) all contributors then paid their entire pension contributions to the 1st
pillar. This positive effect on the contribution side in the closer future is not as large as later
on, since mainly younger cohorts with relatively low earnings were affected by the 2010
reform. In the long-run, however, the switch-back reform is predicted to increase total
contributions substantially, by around 1.5 % of GDP relative to the pre-switchback scenario.
On the expenditure side, the switch-back reform will show almost no impact until around
2020. Most scheme members who retire before 2020 did not participate in the 2 nd pillar.
Hence, their benefits, and consequently expenditures until 2020, are unaffected by the switchback reform. After 2020, however, an increasing share of new retirees will have participated in
the 2nd pillar until 2010. As a result, their PAYG pension rights will increase by one third (from
75 % to 100 %) relative to the pre-switch-back scenario. Consequently, old-age expenditures
will start increasing as well, which leads to an enlargement of overall expenditures by 20 %
over the long-term. We estimate that expenditures will be about 2.0 % of GDP higher in 2060
due to the switch-back reform.
In conclusion, the 2010 reform eases the fiscal pressure on the PAYG system until 2030 due to
higher contribution inflows. Thereafter, the bill for these additional accruals of PAYG pension
rights has to be paid, however. In the years after 2030, the Hungarian government will be
confronted with a double fiscal pressure: relatively high pension obligations due to the switchback reform collide in time with a very high demographic pressure.
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Figure 21: Cash flows before and after the 2010 switchback reform
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Source: Own estimations.

4.5.4 The early retirement cut reform
In 2011, the Hungarian government adopted a new regulation which closed retirement
channels from 2013 onwards. The dotted-dashed lines in Figure 22 depict the impact of this
reform on future pension contributions and expenditures. As demonstrated, the early
retirement cut reform extends the period in which a budget surplus can be expected to the
years 2020-2040. This positive development is driven by an increase in revenues due to the
extension of contribution careers. Additionally, the postponement of retirement reduces total
pension expenditures by about 0.3 % of GDP until 2035. This positive postponement effect to
the expenditure side is, however, gradually reduced by the entitlement effect: benefits of new
retirees will be higher than under the pre-retirement cut scenario due to longer contribution
careers. Additionally, feedback loops arising in the disability system increase costs in the longterm. Disability expenditures rise due to the cut in early retirement. Under old rules, an
entrance into disability was possible until the minimum retirement age. With the abolishment
of the early retirement channel, disability is, however, now possible until the higher legal
retirement age. Therefore, more individuals can be expected to become disability
beneficiaries. In the very long run, overall expenditures are expected to increase by about 0.1%
of GDP, as the entitlement and disability effect outweigh the postponement effect. We can
conclude that the cut in early retirement channels stabilizes the pension system, in particular
over the next two decades.
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Figure 22: Cash flows before and after the early retirement cut reform
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4.5.5 The 40 service year reform
After recent steps to close early retirement channels, the government took a step backwards
again and opened up a new path into early retirement for women with long contribution
careers. All females who have accrued more than 40 service years are allowed to retire early
irrespective of age. Additionally, and most decisively, they are exempt from pension
decrements. According to our estimates about 30 % of women will be able to benefit from this
new rule in future years.277 In Figure 23, the circle-marked lines depict the contributions and
expenditures if we take this 40 service year rule for women into account additionally.
As shown in Figure 23, the 40 service year reform destabilizes the pension system both in the
mid- and in the long-term. Contributions drop by about 0.2 % of GDP on a permanent basis,
due to shortened contribution careers of a significant portion of females. On the expenditure
side, an increase of about 0.3 % of GDP is estimated. Women taking advantage of this rule
retire before the statutory retirement age without any pension penalty. The resulting longer
duration of retirement together with the absence of actuarial neutral pension decrements
increases expenditures. As a consequence, future yearly cash balances are expected to
deteriorate by about 0.5 % of GDP over the long run. Thus, in terms of fiscal long-term
stability, the 40 service year rule represents a clear step backwards.

277

The proportion will gradually increase to about 35% in 2022 as more women reach 40 service years
after the retirement age increase becomes effective. In the period 2022-2030 the proportion declines to
about 25% due to less beneficial contribution careers (and remains at this level thereafter). For further
details see also subsection 4.3.2 (Table 10).
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Figure 23: Cash flows before and after the 40 service years reform
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4.5.6 Summary: Future pension deficits after recent reforms
A summary of the reform evaluation is shown in Figure 24. It presents the gap between
contributions and expenditures after all four major pension reforms discussed above. As
demonstrated, the overall effect of recent reforms is mixed.
On the one hand, recent reforms ease the fiscal pressure until around 2035. The pension
deficit shrinks from 2.5 % of GDP in 2010 to about -0.2 % in 2035 (see Figure 24). The increase
in retirement ages to 65, the switch-back to the mono-pillar system and the closing of early
retirement channels legislated in 2011 all contribute to this deficit decline (see Figure 24). The
only exemption is the new early retirement channel for women with 40 service years, which
already destabilizes the system significantly in the next years. Still, the system seems to be
relatively stable in terms of cash balances until 2035.
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Mismatch between Contributions and Revenues relative to GDP

Figure 24: Future mismatch of contributions and expenditures after recent reforms
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On the other hand, the pension system generates an increasing mismatch of contributions and
expenditures after 2035. This gap is primarily determined by the rapid ageing process expected
in the years 2035-2060. The old age dependency ratio is assumed to rise by more than 50 % in
this period. However, new government pension promises, namely the 2010 switch-back
reform as well as the 40 service year reform of 2012, also lead to the increasing financing gap.
The switch-back reform alone will increase deficits by about 1 % of GDP over the long-run (see
Figure 24). Considering all past reforms, the gap of contributions and expenditures will rise to a
level of about 4 % of GDP in 2060.
This is the fiscal outlook under our standard assumptions which are mainly based on forecasts
of the European Commission (see chapter 3). However, pension finances can deteriorate even
more substantially if wages rise at a lower pace or if life expectancy increases more rapidly
than expected in the standard scenario (see sensitivity analysis in Appendix A-1).
Finally, we can answer the question raised at the beginning of this section: the Hungarian
pension system is not fiscally sustainable and policy actions have to be taken if the aim is to
avoid large pension deficits after 2035. It is questionable whether these deficits can be bridged
by higher contributions and tax inflows. The current working population is already bearing a
considerable burden with pension contribution rates amounting to 37 % of gross earnings.
Thus, significant adjustments on the expenditure side, such as further increases in the
retirement age, may be unavoidable. In light of these findings, section 6.2 discusses potential
reforms to stabilize the pension system over the long-term.
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4.6 Implicit public pension liabilities
In the last two decades, a large number of academic papers have estimated implicit penison
liabilities (IPL).278 The aim of these studies was mainly to quantify the government promises
made in maturing, PAYG social security systems as well as to assess the financial long-term
stability of pension schemes confronted with an ageing population. With changing accounting
standards and more forward looking government budgeting, IPL figures can also increasingly
be found in government statistics.279
For Hungary, estimates of IPL are not very numerous so far. Van de Noord (1994), Rocha and
Vittas (2002) as well as Müller et al. (2009) apply a cross-liability concept and provide ADL
estimates for Hungary. Kane and Palacios (1996), Benczur (1999) as well as Orban and Palotai
(2005), on the contrary, choose a net-liability approach and estimate OSNL for the Hungarian
pension scheme. These IPL figures are hardly comparable mainly due to the difference in their
underlying concepts. Against this background, we provide estimates of both gross and net
liabilities in this section. Such a differentiation is valuable, in order to get a better
understanding of the scope and the interpretation of the the various IPL concepts. The IPL
estimates reflect the sum of future discounted fiscal flows of the unfunded pension system.
They summarize the findings of cash flow projections, presented in the previous section, in one
single figure. This aspect can be seen as their clear advantage. Analogousely to the previous
section, we assess how the four major recent pension changes affect these IPL estimates.
Thereby, first estimates of the change in government obligations due to the 2010 switch-back
reform are provided.280 Finally, we present and discuss ADL as an important measurement of
Hungarian households’ wealth. We show that these unfunded pension rights represent by far
the largest item of the households’ assets portfolio.

4.6.1 Implicit pension liabilities in the pre-reform scenario
IPL estimates for the Hungarian unfunded public pension scheme are presented in Figure 25.
These stock figures reflect the pre-reform scenario. In other words, all major reforms enacted
since 2009 (see 4.1.2) are neglected. As shown, accrued-to-date liabilities (ADL) sum up to
252% of GDP in the year 2010. This new figure of national accounts reflects pension rights
earned until the end of the base year 2010. From the debtors’ perspective, the government,
ADL represent implicit obligations arising from the general unfunded pension system. From the
creditors’ perspective, the households’ point of view, this figure can be interpreted as the total
of unfunded pension wealth accrued-to-date, not recorded in any statistics so far.

278

For an overview see section 2.2.
See e.g. the annual reports of the US OASDI board of trustees (2014).
280
Its long-term fiscal implications have been fiercely debated both in Hungary and on an international
level, without quantitative evaluations. See e.g. FT (2010), FN (2011) or BT (2013).
279
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Figure 25: Implicit pension liabilities and assets in Hungary – Pre-reform scenario
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If we add all pension entitlements which are accrued after the base year to the stock of ADL,
we arrive at open-system gross liabilities (OSGL). With this concept, we assume that the
pension system is run over an infinite time horizon. For Hungary, OSGL amount to 686 % of
2010 GDP in the pre-reform scenario (see Figure 25). It is important to underline that no
statement on the long-term fiscal stability of the public pension system can be made on the
basis of gross liabilities. For such a sustainability analysis, gross liabilities need to be compared
to future revenues, i.e. to the implicit assets of the pension system.
On the asset side a stock of 483 % of GDP is calculated in the pre-reform scenario. It reflects
the discounted sum of future earmarked pension contributions. Subtracting the value of these
implicit assets from all future obligations leads us to the concept of open-system net liabilities
(OSNL), a common indicator to assess fiscal long-term stability. It reflects the discounted
mismatch between future expenditures and revenues under a given set of legal rules. For
Hungary, this OSNL figure added up to about 203 % of GDP in 2010 under the pre-reform
scenario. This figure indicates that the public penison system in Hungary could not be regarded
as fiscally sustainable in 2010, under the pre-reform scenario.
At this point it should be underlined that tax inflows are neglected in the figure of OSNL (if not
stated otherwise) because there are no explicit rules on the future inflow of these central
government subsidies. In fact, they can be easily altered from one period to another. It is
therefore discussable whether they should be regarded as an implicit asset of the pension
system (see also section 2.2). In light of these arguments, tax assets are shown additionally in
Figure 25 (and Table 18) shaded in pale grey. In recent years, the Hungarian pension system
was largely financed via inflows from the central government. In 2013, for instance, these
extra revenues amounted to about 1.6 % of GDP. If we project these central government
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subsidies into the future, future pension assets increase by 102 % of GDP to an overall amount
of 585 % of GDP in 2010.281 Thus, even when assuming a continuation of the currently high
central government subsidies the Hungarian pension system was confronted with large gap
between implicit assets and liabilities in the pre-reform scenarios. The OSNL with taxes would
then amount to 101 % of GDP. How this evaluation changes after recent reforms is discussed
in the following passages.

4.6.2 Implicit pension liabilities after recent reforms
The impact of recent legal changes on the level of implicit pension debts is outlined in Table
18. It shows that the ADL and the OSNL indicator are effected very differently by recent
reforms. In terms of fiscal sustainability, i.e. looking at the indicator of OSNL, the government
was carrying out a back and forth policy in recent years.
The increase in the retirement age to 65 stabilizes the pension system considerably with a
drop in OSNL (- 68 % of GDP) from 203 % to 135 % of 2010 GDP (see Table 18). This reduction
can be explained both by an increase in implicit assets (+36 % of GDP) due to the extension of
contribution periods as well as by a reduction in OSGL (-33 % of GDP) caused by shorter
periods spent in retirement.
The effect of the nationalization of the 2nd pillar on OSNL is twofold: on one side, it increases
the contribution assets (+74 % of GDP) as the entire mandatory pension contributions are
channeled to the PAYG system after this reform. On the other side of the balance sheet,
however, OSGL are significantly enlarged by 88 % of GDP due to higher PAYG promises going
along with this reform. Apparently, the increase in liabilities can almost be matched by the
additional assets. As a result, the sustainability indicator of OSNL detoriates slightly (+ 13 % of
GDP) after the switch-back reform.
Table 18: The change in pension liabilities after recent reforms
Implicit Pension Liabilities and Assets (relative to GDP in 2010)
Political Scenarios

ADL

OSGL
(A)

Contribution
Assets
(B)

OSNL
without taxes
(A) - (B)

Tax Assets
(C)

OSNL
with taxes
= (A)-(B)-(C)

Pre-reform Scenario

252%

686%

483%

203%

102%

101%

… + increase in retirement ages

242%

653%

519%

135%

102%

33%

… + switchback scenario

255%

741%

593%

148%

102%

46%

… + early retirement cut

253%

738%

614%

124%

102%

22%

… + 40 service year rule

258%

754%

601%

153%

102%

51%

Source: Own estimations.

281

For the estimation of implicit tax assets, we project a constant tax inflow (as percentage of GDP) at
the level observed in 2013 (1.6%) into the future. For this calculation, a standard VAT tax profile is
applied and weighted with the future demographic development.
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The cut in early retirement channels, on the contrary, can be regarded as a step forward in
terms of fiscal sustainability. OSNL shrink by about 24 % of GDP after this pension reform. This
drop can be explained by the level of pension decrements which are too low in actuarial terms.
In other words, the gain in pension entitlements due to a longer pension payout for early
retirees is not sufficiently balanced by the applied pension penalties.282 Therefore, a higher
effective retirement age alleviates fiscal instability.
The 40 service year rule, which grants decrement-free early retirement to women with 40 (or
more) service years, has a substantial negative impact on the OSNL indicator (+29 % of GDP). A
glance at Table 18 reveals the reasons: The 40 service year rule increases OSGL by 16 % of
GDP. Additionally, contribution assets are diminished by about 13 p.p. due to the earlier
retirement of a large share of women.
Overall, we can conclude that recent pension reforms lowered the OSNL indicator. The fiscal
long-term stability has improved mainly due to the increase in the retirement age (see Table
18). Still, a substantial sustainabilty gap remains due to the large deficits which will arise after
2040 (see previous subsection 4.5.6) – even if we take into account the current central
government subsidies (see “OSNL with taxes” in Table 18). Therefore, increases in revenues
and/or benefit cuts are required in order to bring the public pension system to a sustainable
path.
The extent to which fiscal changes are necessary is indicated by the relative financing gap
(RFG) indicator. It outlines the necessary immediate and durable adjustment to the pension
budget balance in percent of future annual GDP to decrease OSNL to zero. The RFG is akin to
the S2 indicator, used by the European Commission for entire public finances.283 For the
Hungarian public pension system, the RFG amounts to 2.5 % of GDP under current rules and
when neglecting state subsidies (see Table 19). In other words, in addition to contributions,
further revenues equal to 2.5% of GDP are necessary on a permanent basis to stabilize the
pension system over the long-term. The RFG indicator underlines that current tax inflows of
2013 equal to 1.6 % of GDP are insufficient to close the OSNL to zero. Additional revenues
equal to 0.9 % of GDP are necessary per annum and on a permanent basis to stabilize the
pension system over the long-term. Alternatively, expenditures can be reduced by this amount
to ensure fiscal sustainability.
Table 19: Relative financing gap (RFG)
OSNL * infinite
horizon

RFG infinite
horizon **

Exemplary
change in 2013
in bn. HUF

OSNL * until
2080

153%

2.5%

742

65%

Exemplary
RFG until
State budget
change in 2013
2080 **
subsidies 2013 ***
in bn. HUF
1.5%

450

1.6%

* OSNL figures are shown without tax inflows in % of GDP 2010. ** RFG estimates are calculated in % of future annual GDP. *** State budget
subsidies are presented in GDP of 2013.

Source: Own calculations
282

For a detailed description of actuarial neutral pension decrements see Queisser and Whitehouse
(2006).
283
For further details see section 2.2.
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Table 19 demonstrates that the OSNL and RFG indicator are significantly lower if the time
horizon of the projection is limited until 2080. Then OSNL amount to 65 % of the 2010 GDP,
instead of 153 % with an infinite time horizon (see Table 19). Consequently, the RFG indicator
also decreases to 1.5 % of GDP. This standard exercise, used in several pension reports,284
helps to better understand the composition of the ONSL and RFG indicator. In fact, it shows
that more than half of OSNL are due to pension deficits arising after 2080.
ADL are far less affected by recent reforms than the results of ONSL (see Table 18). This
observation can be largely explained by the composition of accrued-to-date pension
entitlements. Over 50 % of the pension rights earned in the base year were accrued by the
group of current retirees. Their pension entitlements are unaffected by recent pension
reforms. For instance, the increase in the legal retirement age leaves current retirees’
entitlements untouched. There are two further factors which explain the small reform impact
on ADL. First, ADL represent gross liabilities, i.e. implicit pension assets are neglected in this
figure. Therefore, for instance, the rise in contributions caused by the increase in the
retirement age is not considered in ADL figures. This aspect partially explains why the impact
of the RA65 reform on ADL (-10 % of GDP) is less pronounced than its effect on ONSL (-68 % of
GDP). Second, the ADL figure reflects a limited time perspective. Pension entitlements accrued
after the base year are not taken into account. Consequently, any change in these future
pension accruals are neglected in ADL estimates. This explains, for example, why the impact of
the switch-back reform on OSGL (+ 88 % of GDP) is more substantial than on ADL (+ 13 % of
GDP).
We have shown that pension liability figures for Hungary add up to a multiple of current GDP.
The exact amount of these estimates should however be considered with caution as these
stock figures are sensitive to the chosen assumptions (see Appendix A-1). Moreover, the
analysis underlines that ADL, OSGL and also ONSL estimates are hardly comparable. The
chosen IPL concept makes a difference both in terms of the level of IPL and in terms of its
policy implications. For sustainability evaluations, only the concept of ONSL should be
considered. The figure ADL is useful for a number of other applications which are outlined in
the following passage.

4.6.3 Excursus: ADL – Completing the households’ wealth picture
Accumulated wealth plays an important determinant for households’ savings and consumption
decisions.285 Information on the magnitude of households’ assets is, however, limited so far.
Official statistics cover only financial and non-financial wealth (e.g. housing and land). With
respect to the latter categories, Hungarian households have less assets in terms of GDP than
the average household in EU countries (see Table 20).286 Financial gross assets amount to 110%
of GDP in 2010, while the EU average amounts to 165 % of GDP. This is an observation that can
be made commonly in post-communist countries. Households in these countries have only had
a short period of time to accrue substantial financial assets since the fall of the Iron Curtain. In
284

See e.g. OASDI Board of Trustees (2014), p. 69.
See Attanasio and Rohwedder (2003), Kapteyn et al. (2005), Hurd et al. (2012) and Alessi et al. (2013).
286
Of course, the gap is even larger when comparing assets in absolute values (e.g. in Euros).
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terms of dwellings wealth, Hungarian households rank slightly below EU average households
with roughly 115 % of GDP in 2010. An important component of the households’ wealth
portfolio is, however, so far missing in official statistics: pension rights accrued in unfunded
public pension schemes. As demonstrated in Table 20, these penison entitlements represent
more than half (260 % of GDP)287 of total households’ assets (485 % of GDP) in Hungary in
2010. An average Hungarian citizen at the age of 40-80 has accrued unfunded public pension
rights between 8 and 18 million HUF (see Appendix A-12). We can conclude that the largest
share of households’ wealth is so far unrecorded in official statistics. This will change with the
updated European national accounting rules (ESA2010) which introduce a new supplementary
table including public, unfunded pension rights (ADL).
Besides the quantification of the stock of unfunded pension wealth, the new ESA2010 table
will demonstrate changes in pension obligations occuring during a given year. For instance, the
impact of pension reforms on governments pension obligations and households wealth will be
displayed in the new supplementary table.288 The switch-back reform in Hungary, for example,
increased government accrued-to-date pension obligations by about 13 % of GDP (see Table
18), while total funded pension accounts, nationalized by the government, amounted to only
10 %. Such shifts from explicit debt to implicit debt will become visible in future years.
Table 20: Households‘ wealth in Hungary
in gross terms and relative to GDP
Hungary

EU country average **

Year

2010

2011

2010

2011

Financial gross (net) assets

110%
(68%)

99%
(60%)

165%
(98%)

161%
(94%)

Non-financial assets*

115%

113%

123%

122%

Total recorded gross assets

225%

212%

288%

283%

Unfunded public pension
wealth

260%

258%

-

-

Total gross assets including
unfunded pension wealth

485%

470%

-

-

* This figure includes only dwellings wealth, the most dominant non-financial asset.
** Non-Financial Assets data were only available for 17 EU countries. The average is based on this limited country sample only.
Source: Eurostat Database (2013) for financial assets and OECD Database (2014) for non-financial assets.

Source: Eurostat Database (2013) for financial assets, OECD Database (2014) for non-financial assets
and own estimations for unfunded public pension wealth.
287

In line with accounting standards, this figure reflects all reforms enacted by the end of the base year
2010. Thus, all measures except for the cut in early retirement channels legislated in 2011 are taken into
account. For a reform overview see also subsection 4.1.2. Furthermore, it should be noted that
estimates of unfunded public pension entitlements are very sensitive to the chosen assumptions on the
discount rate and wage growth rate (see Appendix A-1). As discussed in section 3.2.1, the discount rate
can be much higher than in our standard scenario if the individual (creditor’s) viewpoint is taken – which
would lower ADL estimates.
288
More precisely, it is Row 7 of the supplementary table which covers the change in pension
entitlements due to pension reforms.
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5 Poland
Poland, the largest economy in Central Eastern Europe, is confronted with one of the most
rapid ageing processes of the entire EU (see section 3.1). In light of this development, this
chapter analyses the future performance of the Polish public pension system with respect to
pension adequacy and fiscal long-term stability. Thereby, it evaluates the profound changes of
the pension system enacted since 2011, namely the increase in the retirement age to 67 as
well as the gradual cutback of the funded 2nd pillar.
It is important to note that the Polish pension landscape is very heterogeneous with several
pension systems existing for different employment groups. The vast majority of employees and
self-employed workers are insured in the statutory pension system (ZUS). More than 80 % of
the Polish working population (aged 20-64) have accrued at least some pension rights in
ZUS.289 With this study we focus on the long-term performance of the ZUS pension system.
Other smaller pension systems existing for farmers (KRUS), uniformed services, judges and
prosecutors are not taken into account.290
This chapter is structured as follows: Section 5.1 describes the Polish pension system and its
recent reforms. The micro-simulation model used to project future pension levels is presented
in section 5.2. For the fiscal sustainability analysis, a cohort simulation model is applied which
is demonstrated in section 5.3. Thereafter, the results of the pension projections are
presented. The development of future pension levels after recent reforms is outlined in section
5.4. Subsequently, section 5.5 evaluates the pension system with respect to fiscal long-term
stability. It shows future aggregate cash balances until 2080 in different reform scenarios. The
chapter concludes with a presentation of implicit pension liabilities and their changes after
recent reforms in section 5.6.

5.1 Legal framework
To evaluate the Polish pension system, it is first crucial to get acquainted with the applied
pension rules as well as their recent changes. Therefore, this section starts with a general
outline of the current public pension system. Thereafter, recent reforms are described in
greater detail.

5.1.1 The current public pension system
The Polish general pension system was established in 1927, following the Bismarckian social
insurance tradition. It is based on a three pillar system with a dominant unfunded 1st pillar.
The funded 2nd pillar has come to play only a minor role for the retirement income in Poland
after recent reforms (described below). Voluntary state subsidized occupational pension funds

289

Own calculations based on ZUS NDC accounts data.
nd
The farmers’ pension system (KRUS) is the 2 largest pension system in Poland. It covers nearly 3
million participants, i.e. around 7 % of the population. For further details on the smaller pension systems
see EC (2012b), p. 141.
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(in operation since 1999) as well as personal pension schemes (since 2004) form the third
pillar. Their coverage among the Polish population is, however, still insignificant.291
The 1st pillar is a notional defined contribution (NDC) scheme, while the 2nd pillar can be
characterized as a funded defined contribution (FDC) scheme. The benefits from these two
pillars are estimated based on individual pension accounts. To derive the initial benefit level 𝐵,
the sum of accumulated pension capital recorded on NDC (𝑇𝐴𝑁𝐷𝐶 ) and FDC accounts (𝑇𝐴𝐹𝐷𝐶 )
is divided by the remaining life expectancy 𝐿𝐸 at the point of retirement (see Eq. 58).292
Eq. 58

𝐵

=

𝑇𝐴𝑁𝐷𝐶 + 𝑇𝐴𝐹𝐷𝐶
𝐿𝐸

The minimum retirement age in ZUS amounted to 60.5 years for women and 65.5 years for
men in 2014. A gradual increase to the age of 67 has been adopted for both men and women
until 2040. Early retirement channels are closed for the vast majority of ZUS scheme members.
Benefits are indexed annually with inflation and 20 % of real wage growth.
A large share of ZUS revenues are derived from contributions. Individuals who participate in
both the NDC and FDC scheme pay 16.6 % of earnings (up to the contribution ceiling) to the
NDC scheme and 2.92 % to the FDC scheme. Scheme members who only participate in the NDC
system contribute 19.52 % of earnings to NDC accounts. Additionally, a significant proportion
of ZUS expenditures are financed by the state budget.293

5.1.2 Recent pension reforms
The aim of this study is to evaluate the most recent pension reforms, namely: 1) the cut in FDC
contributions legislated in 2011, 2) the raise in the retirement age to 67 adopted in 2012 as
well as 3) the nationalization of 2nd pillar accounts enacted in 2013. The following passages
describe these policy measures in turn. Additionally, a short summary of reforms enacted in
the 90s is provided which are not evaluated in this study but are important to understand the
current Polish pension system.
Reforms in the early 90s

The transformation process triggered by the fall of the Iron Curtain posed a great challenge for
the Polish pension system. With rising unemployment in the early 90s, old age and disability
retirement were widely used to leave the labour market. The government fostered this
development by easing the conditions for early retirement.294 As a result, the dependency ratio
291

In 2013 about 375,000 people were actively participating in voluntary occupation pension schemes,
see PFSA (2014a), p. 23. This corresponds to about 1.5 % of the working age population (aged 20-64).
The number of holders of voluntary private pension arrangements sums up to roughly 800,000 in early
2014 – which equals 3 % of the working age population, see PFSA (2014b). However, only about one
third of those accounts are active, i.e. annually receive contributions, see Żukowski (2013), p. 11.
Additionally the new option to save money for pension insurance (IKZE) in individual accounts is so far
used only marginally, with about 33,000 active accounts opened in its starting year, 2012.
292
For more details see section 5.2.
293
nd
In 2010 state budget transfers amounted to about 4.2 % of GDP (including transfers for missing 2
pillar contributions). These inflows decreased to about 3 % by 2013.
294
See Chłon-Dominiczak (2002), p. 95.
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of the public pension system, defined as the number of pensioners relative to the number of
contributors, soared from 30 % during the late 80s to above 50 % in 1994.295 The fiscal
pressure was further intensified by substantial pension increases.296 As a result, overall
pension expenditures in terms of GDP rose from 9.6 % in 1990 to 16.1 % in 1994.297 It soon
became clear that severe measures were required to ensure the stability of the pension
system. In the mid-90s, however, only smaller parametric reforms were introduced to limit the
pension system’s expenditure growth.298 This changed with the paradigmatic pension reform
of 1999.
The 1999 reform – Introduction of the NDC system

A number of arguments spoke in favour of a major overhaul of the Polish pension system in
1999. First, the numerous parametric changes in the 90s undermined the confidence in the
pension system and reduced the transparency of the benefit formula.299 Second, with an
expected ageing population, the pension system was regarded as non-financeable in the
medium- and long-term. Third, it was argued that the insufficient linkage between
contributions and pension benefits created negative work incentives.300 This argument was
particularly important in the 90s as the country experienced a relatively high shadow
economy.301
Due to these arguments, the Polish government introduced a sweeping pension reform in
1999. It was based on a reform programme named “Security through Diversity” supported by
the World Bank.302 As implied by its title, the reform package was based on a multi-pillar
approach and represented a clear change in paradigm in Polish pension policy. Old-age income
was not to be guaranteed by a solitary pillar anymore. Instead, two complementary mandatory
schemes were put forth: the notional defined contribution scheme (NDC) based on the PAYG
financing principle and the funded and privately managed defined contribution scheme
(FDC).303 With 12.22 % of gross wage, the majority of mandatory contributions (19.52 % paid
equally by employees and employers) were channelled to the PAYG system, the 1 st pillar of the
Polish pension system.
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See Chłon-Dominiczak (2002), p. 107.
The Revaluation Act of 1991 introduced an indexation of pensions in line with the wage increases of
the 1980s, in which no annual adjustment to earnings growth was carried out. Furthermore, the benefit
formula was changed for persons born before 1949 and for disability pensions. See Chłon-Dominiczak
(2002), p. 103 and Chłon-Dominiczak et al. (1999), p. 7f.
297
See Chłon-Dominiczak (2002), p. 106. The increase in expenditures in terms of GDP can be partly
explained by the negative GDP growth in 1990 and 1991.
298
This included a reduction of the annual pension adjustments from a wage to a price indexation as
well as stricter rules for the eligibility for disability pensions. See Chłon-Dominiczak (2002), p. 104.
299
According to a survey conducted by CBOS (1996), about 73 % of respondents were not familiar with
the pension benefit formula at all. One main reason for this observation was seen in the insufficient
transparency of pension rules. See CBOS (1996), p. 6.
300
See Gomulka and Styczen (1999), p. 7f.
301
Schneider (2002) estimates the size of the Polish shadow economy at a level of 22.3 % of GDP in the
early 90s.
302
See Chłon-Dominiczak (2002), p. 111 and Góra and Rutkowski (1998).
303
For a more detailed description see Holzmann and Guven (2009) or Chłon-Dominiczak (2002).
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The new NDC system differs significantly from the old pension system: Like in funded pension
systems, every contributor has a pension account in which contributions are collected. This
account is purely notional though. In other words, it is nothing other than an administrative
record of contributions and credited interest, but without any underlying funds. Upon
retirement, account balances are converted into an annuity based on the unisex life
expectancy of the respective cohort at the age of retirement. The virtues of this new benefit
formula are in its transparency. The pension promise which each scheme member has accrued
is directly reflected in his or her individual NDC account.304 Moreover, the clear link between
lifetime contributions and benefits has the potential to stimulate official employment and
increase the incentives to postpone retirement, contrary to the former strongly redistributive
benefit formula. Last but not least, it was argued that the indexation of acquired pension rights
in line with wage bill growth contributes to the stabilization of the system.
The rest of the mandatory contributions (7.3 % of gross wage) are directed into the FDC
system, to so called open pension funds (OFE). They represent the 2nd pillar of the Polish
pension system and are fully funded. Similarly to the NDC scheme, an account is kept for each
individual, but managed by private institutions.305
Due to the perceived immediate necessity of a reform, there was only a relatively short
phasing-in of the reform measures. While cohorts born before 1949 are still retiring according
to the old pension rules, all those born after 1968 have to participate in the new pension
system. Age groups born after 1948 and before 1969 have to take part in the NDC scheme too.
They had, however, the choice in 1999 of whether to join both the NDC and the FDC scheme or
only the former.
The 2011 reform – FDC cut 1

The introduction of the 2nd pension pillar, the FDC system, occurred with substantial transition
costs. One third of mandatory pension contributions were diverted from the 1st pillar to the 2nd
pillar. At the same time, relatively large unfunded pension rights, acquired in the old pension
system, had to be financed by these lower 1st pillar contributions. As a result, the discrepancy
between aggregate contributions and expenditures in the ZUS fund was growing sharply. In
2010, substantial state budget revenues (4.2 % of GDP) were required to bridge the ZUS
financing gap. Due to high transition costs and public budget constraints306, the government
changed the proportions of contributions transferred to the 1st and 2nd pillars in May, 2011.
The share paid by FDC contributors to the 1st pillar (NDC) was increased by around 40 %.
Furthermore, NDC accounts were split into two sub-accounts: NDC 1 and NDC 2. The
indexation rules for NDC 1 remained unchanged (wage bill growth), whilst the new NDC 2
portion would be indexed in accordance with the average GDP growth over the last 5 years.
Table 21 below outlines the exact contribution split envisaged for NDC 1, NDC 2 and FDC.

304

Yet, the account values do not indicate the final level of the annuity paid during retirement.
These funded schemes were seen as a major step in establishing a domestic capital market in Poland.
See Czepulis-Rutkowska (2011), p.225.
306
The Maastricht deficit amounted to 7.8 % of GDP in 2010 and 5.1 % in 2011.
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Table 21: Old-age pension contribution rates – After the FDC cut 1 reform
NDC 1 in %

NDC 2 in %

FDC in %

of gross income

of gross income

of gross income

1999 - May 2011

12.22

0.0

7.3

May 2011-2012

12.22

5.0

2.3

2013

12.22

4.5

2.8

2014

12.22

4.2

3.1

2015-16

12.22

4.0

3.3

2017 onwards

12.22

3.8

3.5

Years
Before FDC
cut 1

After FDC
cut 1

Source: Own illustration based on official act.

The 2011 reform also reduced the contribution fees of FDC accounts from a possible maximum
of 7 % to 3.5 %. The structure of FDC investment was altered as well. The government adopted
a gradual raise in the limit of investment in shares from 40 % in 2011 to 90 % in 2034.
However, the limit for investment in foreign assets was kept unchanged at a level of 5 %.
The 2012 reform – Increase in the legal retirement age to 67

With an increasing life expectancy and the foreseeable retirement of baby boomers starting in
2015 (see section 3.1), the government saw further need for pension reforms. Therefore, in
2012 it adopted an increase in the statutory retirement age for women from 60 to 67 (from
2013 until 2040) and for men from 65 to 67 (from 2013 until 2020).307 The reform left special
privileges granted, for instance to miners, recipients of bridging pensions and teachers,
unchanged. The minimum pension rules were adjusted as well: the work experience
(insurance) period required to benefit from the minimum pension will gradually be extended
for women from 20 to 25 years by 2021.308
The 2013 reform – FDC cut 2

In 2013, the public debt was close to hitting the constitutional debt ceiling of 60 % of GDP. In
line with the constitution, actions had to be taken to remain below this debt limit. Due to this
fiscal pressure, the Polish government legislated a further cut to the FDC system in December,
2013. First, a shift in 51.5 % of FDC assets (mostly invested in government bonds) to the
general government was adopted. The transferred entitlements were recorded in the public
PAYG system, namely on NDC2 accounts. Second, the FDC system was deemed no longer
obligatory. Mixed pillar members were given the choice of switching back to the mono-pillar
system in mid-2014. About 85 % of FDC members (approximately 14 million individuals) opted
for a return to the mono-pillar system.309 The window of choice to stay, leave, or enter into the
307

A detailed table on the raise in retirement ages by birth year and gender is provided in Jabłonowski
and Müller (2013), p. 121-124.
308
The transition period starts in 2014 and will be extended one year every two years until the end of
2021.
309
See TVN24 (2014).

115

Poland
mixed pillar pension system will be opened every two years. Third, a new mechanism of FDCrelated pensions was introduced, the so-called zipper (suwak in Polish): 10 years before
reaching the statutory retirement age, FDC assets are gradually channelled to individual NDC2
accounts at a pace of 10 % annually. Fourth, the contribution rate to the 2nd pillar was lowered
further to a fixed level of 2.92 %. Last but not least, the investment of FDC funds in
government bonds was prohibited. Thus, the portfolio of 2nd pillar assets is now by law more
share-oriented, mainly focusing on the Polish stock exchange, with still limited possibilities to
invest abroad.
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5.2 Micro-simulation model
5.2.1 General outline
Which benefit levels can participants in the Polish general pension system expect over the next
decades? How does the profound transformation of the Polish labour market affect future
pension levels and what is the impact of recent pension reforms on pension adequacy? These
questions will be answered on the basis of a micro-simulation model, which is described in
greater detail in the following sections. The presented computations have been prepared
under the auspices of the National Bank of Poland (Jabłonowski and Müller, 2013). The
foundation for the adequacy analysis is provided by a new database of contribution histories
which covers a representative 1 % sample of the population of ZUS contributors (about
250,000 observations). The database includes a detailed record of monthly contributions for
the period 1999-2011 (the contribution history before 1999 is reflected via an initial capital
variable). All types of pension contributions registered by the Polish system are covered (such
as employee, self-employed and unemployment contributions).
The large number of employment-related pension schemes which exist besides the general old
age system (ZUS) is characteristic of the Polish pension landscape. This includes, for instance,
the sizeable farmers’ (KRUS) as well as the civil servants’ pension schemes. The calculations in
this study focus on individuals who receive their dominant old age income from ZUS.310 Current
retirees (recorded in 2011) as well as individuals who died by 2011 are ignored. Moreover, the
adequacy analysis is generally limited to the birth years 1950-1980, as the information on past
contribution careers for younger age groups is not sufficient. After these further specifications,
the data sample adds up to about 127,000 individuals. This size of the database allows us to
draw a differentiated picture of pension entitlements by birth year, gender, and occupational
groups as well as various other socio-economic characteristics.
Before the calculation approach is demonstrated step by step, it is valuable to recall the
benefit formula of the general pension system in Poland. As outlined in Eq. 17, the initial
pension benefit 𝐵 depends on the total pension account 𝑇𝐴 accrued until the point of
retirement divided by the unisex life expectancy 𝐿𝐸 at the age of retirement.311
The 𝑇𝐴 variable sums up pension rights accrued in the NDC system (NDC capital) as well in the
funded 2nd pillar (FDC capital), see Eq. 59. The estimation of the main variables of this equation
is demonstrated step-by-step in the following sections. First, the calculation of pension rights
accrued until 1999, so called initial capital (𝐼𝐶), is presented in subsection 5.2.2. Thereafter,
310

Individuals who can expect their main pension income from other pension schemes are ignored in
the calculations. For this purpose, we drop all individuals with a significant contribution record (i.e. more
than 50 contribution months) as police men (code 1130) or soldiers (code 1120). Furthermore, we
neglect all individuals with significantly higher and more frequent health care contribution records than
old age contribution records, as these individuals are most likely accruing their dominant pension rights
in another pension scheme. In total, this leads to a drop of about 2 % in total observations. Additionally,
observations of individuals who have accrued less than 1 PLN in the period 1999-2011 are ignored
(about 3 % of observations).
311
In accordance with the law, the value of LE is updated annually and is based on observed mortality in
the year before retirement.
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1999−2010
1999−2010
the calculation of NDC (𝐶𝑁𝐷𝐶
) and FDC pension rights (𝐶𝐹𝐷𝐶
) earned in the period
1999-2010 will be outlined in subsection 5.2.3. The following subsection 5.2.4 demonstrates
the projection of pension entitlements earned in future years after 2010 in the NDC
𝑝𝑜𝑠𝑡2010
𝑝𝑜𝑠𝑡2010
(𝐶𝑁𝐷𝐶
) and FDC systems (𝐶𝐹𝐷𝐶
). The model description concludes with the
calculation of intial pension levels in subsection 5.2.5.
𝑝𝑜𝑠𝑡2010

Eq. 59

1999−2010
𝑇𝐴 = ⏟
𝐼𝐶 + 𝐶𝑁𝐷𝐶
+ 𝐶𝑁𝐷𝐶

𝑝𝑜𝑠𝑡2010

1999−2010
+⏟
𝐶𝐹𝐷𝐶
+ 𝐶𝐹𝐷𝐶

𝑁𝐷𝐶 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝐹𝐷𝐶 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

5.2.2 Estimation of pension rights accrued until 1999
The database provides almost complete information on the contribution history until 2011. A
challenge for the estimation of individual pension entitlements is, however, represented by
the variable of initial capital (IC), which reflects pension rights accrued until 1999 (i.e. before
the NDC reform). In fact, a significant proportion of contributors in the sample (about 42 %) 312
have not yet applied for an estimation of their IC. We refer to this group as non-applicants,
while those who opted for a calculation of their IC are denoted applicants. We had two options
of how to tackle the lack of IC data for the group of non-applicants: either to only consider the
group of applicants in the estimations (approach 1) or to approximate the level of IC for the
group of non-applicants (approach 2). The first approach is suitable if there are no significant
differences between the group of applicants and non-applicants in terms of contribution
history. There are, however, strong indications that this is not the case. In fact, a glance at the
post-1999 contribution careers, which can be observed for both groups, reveals that
individuals of the applicant group accrued significantly higher pension rights than the group of
non-applicants.313 The average of total NDC contributions accrued after 1999 is more than two
times higher for the group of applicants compared to non-applicants (see Table 22). Ignoring
the group of non-applicants and basing solely on the contribution history of applicants
(approach 1) would therefore lead to a considerable overestimation of average pension rights.
Accordingly, it can be assumed that IC values are not missing completely at random. Therefore,
approach 2 is chosen and IC is approximated for each participant of the non-applicant
population.

312

This number reflects those born in years 1950-1975, who accrued significant pension entitlements
before 1999.
313
It should be mentioned that the database provides only the information whether an individual has
accrued zero or non-zero initial capital (IC). Therefore, we cannot perfectly differentiate between the
group of applicants and non-applicants. The approach we choose is to assign all individuals (up to the
birth year 1974) who fulfill the condition of having non-zero IC to the group of applicants, while
individuals with zero IC are identified as non-applicants. One may argue that this differentiation leads to
an overestimation of the number of non-applicants as some applicants may also have accrued zero IC.
Experience from the Latvian NDC system, see Müller and Raffelhüschen (2014), where both groups can
be directly identified, however, shows that only about 0.4 % of individuals, who entered the labour
market before the introduction of NDC accounts, accrued zero IC. This observation can be explained by
nearly full employment during the communist era in Central Eastern European countries.
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Table 22: Differences in contribution history – Applicants vs. non-applicants314
Birth year

Mean of total NDC contributions
in PLN, revaluated to 2011
Applicants

Non-Applicants

1955

59,773

25,587

1960

56,344

24,313

1965

56,136

26,850

1970

53,399

23,653

Source: Own estimation based on 1 % sample data.

For the IC approximation, the determining factors for this pension rights variable are first
identified. A least angle regression (LARS) for the group of applicants indicates that age
(𝑎𝑔𝑒2010), gender, as well as the level of the contribution basis in 1999 (𝑐𝑜𝑛1999), 2000
(𝑐𝑜𝑛2000) and 2001 (𝑐𝑜𝑛2001) can explain most of the variation in the IC between
individuals (R-square=0.75).315 Thus, these variables are applied in an OLS regression model
with IC as the dependent variable (see Eq. 60).316
Eq. 60

𝐼𝐶𝑖 = ∝ +𝛽1 𝑎𝑔𝑒2010𝑖 + 𝛽2 𝑔𝑒𝑛𝑑𝑒𝑟𝑖 + 𝛽3 𝑐𝑜𝑛1999𝑖 + 𝛽4 𝑐𝑜𝑛2000𝑖 + 𝛽5 𝑐𝑜𝑛2001𝑖 + 𝜇𝑖

The regression results in Table 23 demonstrate that the level of IC is positively correlated with
𝑎𝑔𝑒2010, 𝑐𝑜𝑛1999, 𝑐𝑜𝑛2000 and 𝑐𝑜𝑛2001. The binary 𝑔𝑒𝑛𝑑𝑒𝑟 variable is negatively
correlated with IC. In other words, males (𝑔𝑒𝑛𝑑𝑒𝑟 = 0) in general, accrued a higher IC than
females (𝑔𝑒𝑛𝑑𝑒𝑟 = 1). These results are used to estimate the IC level for the group of nonapplicants. Interestingly, after this calculation, the approximated IC of non-applicants is about
10 % smaller than the actual IC of applicants. This is a clear consequence of the lower
contribution basis of non-applicants in the periods 1999-2001. Thus, non-applicants are not
only underperformers in our calculations in the (observed) contribution periods after 1998 but
also with respect to the (approximated) contribution periods before 1999.

314

nd

For reasons of comparison, only individuals who are participating in the 2 FDC pillar are considered
in Table 22.
315
As an alternative one may apply a standard stepwise regression. However, this approach is critiqued
for being too “greedy”, as valuable predictors which are correlated with the most decisive predictor are
sometimes eliminated as soon as in the second step. The LARS method, similar to the Lasso method, has
the advantage of “penalizing” predictors which are very highly correlated. For a further description of
the LARS method see Hastie et al. (2009) as well as Efron et al. (2004).
316
The parameter 𝜇𝑖 denotes the error term.
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Table 23: IC regression results
gender
age2010
con1999
con2000
con2001
_cons

-9403.3***
5093.2***
1.040***
0.116***
0.0560**
-179677.2***

N
adj. R2

56273
0.751
*

(206.0)
(14.10)
(0.0243)
(0.0291)
(0.0201)
(677.9)

Standard errors in parentheses
p < 0.05, ** p < 0.01, *** p < 0.001

Source: Own estimation based on 1 % sample data.

The estimation of IC outlined above has been carried out for birth years 1950-1978 which are
expected to have accrued significant pension rights by 1999. After this IC approximation for
non-applicants, we have complete information on pension rights accrued until 2011 for each
individual of the database. This provides a valuable starting point for the projection of future
pension levels outlined in the next sections.

5.2.3 Estimation of pension rights accrued until 2010
Future pension benefits depend largely on the pension rights accrued-to-date, namely pension
entitlements earned until the end of the base year 𝑏 (𝑏 = 2010). The calculation of these
𝐹𝐷𝐶
entitlements is divided into NDC (𝑇𝐴𝑁𝐷𝐶,
𝑏,𝑖 ) and FDC (𝑇𝐴𝑏,𝑖 ) pension rights for each individual
𝑖 (see Eq. 61 and Eq. 62).
𝑏

Eq. 61

𝑇𝐴𝑁𝐷𝐶
𝑏,𝑖

= 𝐼𝐶𝑖 ∏(1 +
1999

𝑏

𝑟𝑟𝑖𝑁𝐷𝐶 ) +

𝑁𝐷𝐶
∑ [ 𝐶𝑠,𝑖
𝑠=1999

𝑏

Eq. 62

𝑇𝐴𝐹𝐷𝐶
𝑏,𝑖 =

𝑏

∗ ∏ (1 + 𝑟𝑟𝑗𝑁𝐷𝐶 ) ]
𝑗=𝑠+1
⏟
𝑏

𝑁𝐷𝐶 𝑣𝑎𝑙𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

𝐹𝐷𝐶
∑ [ 𝐶𝑠,𝑖
∗ (1 − 𝐹𝑠𝑐𝑜𝑛𝑡𝑟𝑖𝑏 ) ∗ ∏ (1 + 𝑟𝑟𝑗𝐹𝐷𝐶 − 𝐹𝑗𝑎𝑐𝑐𝑜𝑢𝑛𝑡 ) ]
𝑠=1999
𝑗=𝑠+1
⏟
𝐹𝐷𝐶 𝑣𝑎𝑙𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

The level of the NDC account at the end of year 2010 depends on the IC as well as on the
actual NDC contributions paid in the period 1999-2010 𝐶 𝑁𝐷𝐶 . The stock of the FDC account in
2010 is determined by FDC contributions (𝐶 𝐹𝐷𝐶 ) paid from 1999-2010. For the estimation of
FDC pension rights, it is important to take FDC contribution (𝐹 𝑐𝑜𝑛𝑡𝑟𝑖𝑏 ) and account fees
(𝐹 𝑎𝑐𝑐𝑜𝑢𝑛𝑡 ) into account.317 Moreover, past contributions as well as the IC need to be
revaluated to the base year. This estimation is carried out via valorisation factors. They reflect
the product of past rates of return (𝑟𝑟) from the year after the contribution was made until the
year b+1 (see Eq. 61 and Eq. 62). A comparison of these factors for the unfunded NDC and the
funded FDC system reveals some interesting results. As demonstrated in Table 24,
317

Past FDC contribution fees amount to 7 % of contributions for the years 1999-2009 and to 3.5 %
thereafter. These values reflect the maximum fees allowed by the act for the regulation of pension
funds. The annual FDC account fee is set at 0.6 % for the years 2000-2009 and at 0.5 % thereafter.
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contributions made to the FDC system in the period 1999-2003 delivered higher compound
interest rates than the NDC system. For instance, one Polish Zloty (PLN)318 paid to the funded
2nd pillar in 2002 was worth 2.2 PLN in 2011. The same PLN spent in 2002 to the NDC system
was only valorised to 1.83 PLN in 2011. After the year 2003, the performance of compound
interest rates switched around. Higher valorisation factors can be observed in the NDC system
with only minimal differences after 2008 (see Table 24). This brief history of the compound
interest rates in the NDC and FDC system indicates that a mixed pillar system has some
advantages: the risk of low annual interest rates in one system can be compensated by higher
returns in the other system.319 After the calculations described in this subsection, the level of
pension rights recorded on NDC and FDC accounts (at the end of 2010) is available for each
individual of the dataset.
Table 24: Valorization factor of FDC contributions, NDC contributions and initial capital
Year the contribution
was made

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

FDC valorization factor
289% 268% 243% 220% 192% 168% 146% 134% 123% 113% 108% 104%
to the year 2011
NDC valorization factor
225% 199% 187% 183% 180% 174% 164% 154% 136% 117% 109% 105%
to the year 2011
Red marked cells outline that the valorization factor is higher than in the other system.

Source: Own estimation based on ZUS (2012) and KNF data.

5.2.4 Estimation of future pension rights
The projection of future pension right accruals is a challenge, given the uncertainty about
future labour market behaviour. To approximate future individual contribution careers in this
study, the main drivers of contribution behaviour observed in recent years are first identified.
According to regression and descriptive analysis (presented below), mainly age, gender and
the past individual contribution history can explain differences in contribution levels and
therewith in pension accruals. Based on these factors, we simulate pension rights accrued in
future years in the following section. First, the activity status of each individual in future years
is derived. Individuals may be active, i.e. earning pension rights, or inactive in a given period.
Thereby, observed hysteresis effects on the Polish labour market are considered.320 In other
words, we take into account that individuals who have been inactive for a long period (e.g. due
to long-term unemployment) have a higher probability of also remaining inactive in future
years. Second, we assign active contributors a contribution level in accordance with their age,
gender and past employment career. The following passages demonstrate this simulation in
greater detail.
318

One Euro was worth around 4 PLN in recent years.
Chlon-Dominiczak (2014) shows empirically that the variance in annual rates of returns was lower in
the period 2000-2012 for mixed compared to single pillar members. Of course, it would be optimal to
minimize the correlation between NDC and FDC rates of return. This can be achieved by investing FDC
assets in foreign and not in domestic assets. The former generally correlate less with the domestic wage
bill growth (the NDC rate of return).
320
See also Tyrowicz (2011).
319
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The past contribution career generally provides a good proxy for future contribution
performance. Therefore, we first analyse individual careers and classify them into dominant
contribution groups. The 1 % sample data used in this study shows four common contribution
types: Contributions made by ordinary employees are by far most frequent (contribution code
110). About 59 % of all monthly contribution records in the period 1999-2010 are employee
contributions. Second place is taken by unemployment contributions (code 910) and periods of
long-term unemployment in which no benefits are paid (code 911). In total, such periods of
unemployment represent about 11 % of recorded contribution periods. Contributions of
entrepreneurs (code 510 and 570) add up to 10 % of all monthly contribution records in the
period 1999-2010, followed by contributions of self-employed workers (code 411 and 412)
with 5 %.321
Individuals can, of course, show various contribution types over their contribution career.
Periods of employment may, for example, be followed by unemployment or maternity leave.
To capture the dominant contribution group in the period 1999-2010, the most frequent
contribution type is identified.322 For this purpose, observations are classified into three
groups: employees (empl), the unemployed (unempl) and entrepreneurs (entre). Additionally,
we add a group for those with very few contribution records in the years 1999-2010. They are
referred to as dormant contributors (dorm), as these individuals “disappear” from the dataset
for long periods of time.323 To gain a better understanding of the relevance of the four most
dominant contribution groups, Table 25 shows their absolute and relative sizes. About 88 % of
observations can be attributed to one of these four groups.324 The remaining observations are
summarized under the term “other” in Table 25.

321

Over 100 of other, less frequent contribution types can be identified in the dataset, such as
contribution times due to parental or maternity leave.
322
If an individual shows more than 50 % of his/her total contribution types in one of the three most
frequent contribution groups (employed, unemployed, entrepreneurs) he/she is classified in this group.
This allocation is only carried out if at least 50 (25) months of contribution records are accrued in the
period 1999-2011 by an individual born before the year 1979 (after 1978). Otherwise, the individual is
classified as a dormant contributor (see below).
323
An individual, born before the year 1980 (after 1979), is classified as a dormant contributor, if it has
accrued less than 50 (25) months of contribution records in the period 1999-2011.
324
The remaining individuals of the dataset born before 1980 (after 1979) have accrued more than 50
(25) months of contribution records in the period 1999-2011 but cannot be attributed to one of the four
dominant contribution groups as they show a very heterogeneous history of contribution records.
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Table 25: Differentiation of scheme members by dominant contribution types
Dominant Groups

Total number of
observations

Group size in relation
to overall sample

Employees

75,888

61.9%

Unemployed

12,302

10.0%

Entrepreneurs

9,303

7.6%

Dormant Contributors

10,872

8.9%

Other

14,311

11.7%

Source: Own calculations.

In a next step, the probability of being an active or inactive contributor in future years is
calculated. Active contributors are those who earn at least some (non-zero) pension rights in a
given year. The accrual of pension rights includes all sorts of pension entitlements recorded on
NDC accounts (e.g. due to maternity or normal employment). The probability of being an
active contributor in a given year is estimated based on a random effects linear regression
model.325 The dependent variable contribit reflects the probability of an individual i accruing
pension rights in a given year t. Several independent variables are used to estimate contribit
(see Eq. 28). First, we consider that contribution activity in a given year t depends on the
activity in previous years. For this purpose, two lagged variables (contribit−1 , 𝑐𝑜𝑛𝑡𝑟𝑖𝑏it−2 ) are
used in the regression to capture path dependency. These variables identify whether the
individual was active (contrib = 1) or inactive (contrib = 0) in a past year. Year dummies
(𝑦𝑒𝑎𝑟𝑖 ) are applied to reflect labour market shocks which occurred strongly in Poland in the
early 2000s with an extreme rise in unemployment (see also subsection 6.1.1). Age-related
contribution behaviour is identified via age dummy variables (𝑎𝑔𝑒𝑖𝑡 ).326 Last but not least,
binary contribution career variables are used (𝑒𝑚𝑝𝑙𝑖 , 𝑒𝑛𝑡𝑟𝑒𝑖 , 𝑢𝑛𝑒𝑚𝑝𝑙𝑖 , 𝑑𝑜𝑟𝑚𝑎𝑛𝑡𝑖 ). They
capture the dominant contribution type of an individual in the period 1999-2011 (as described
above). The parameter 𝜇𝑖𝑡 denotes the between entity error, while 𝜀𝑖𝑡 reflects the within
entity error.
48

12

𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑖𝑡 = ∝ +𝛽1 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑖𝑡−1 + 𝛽2 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑖𝑡−2 + ∑ 𝛽𝑗 𝑦𝑒𝑎𝑟𝑡 + ∑ 𝛽𝑗 𝑎𝑔𝑒𝑖𝑡
Eq. 63

3

𝑡

13

+ 𝛽49 𝑒𝑚𝑝𝑙𝑖 + 𝛽50 𝑒𝑛𝑡𝑟𝑒𝑖 + 𝛽51 𝑢𝑛𝑒𝑚𝑝𝑙𝑖 + 𝛽52 𝑑𝑜𝑟𝑚𝑖 + 𝜇𝑖𝑡 + 𝜀𝑖𝑡
The regression results demonstrate that the probability of contributing in a given year t
depends highly on the contribution status of the previous year. As shown for males in Table 26,
the probability of being active in year t increases by about 56 % if an individual was active in

325

A random effects model is used to capture differences across individuals such as contribution history.
On this basis we can project, for instance, that those with a long unemployment record in recent years
have a lower probability to earn pension rights also in future years. The Breusch-Pagan Lagrange
multiplier test rejects the use of a simple OLS regression. To ease the interpretation of results, a linear
model is used to estimate the binary dependent variable, in line with the reasoning of Hellevik (2009).
326
We limit the regression analysis to age groups from 25 to 60 years, i.e. 36 age dummies are applied.
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the previous period t-1. Additionally, the likelihood of being active in year t depends on the
dominant contribution type of an individual. Those classified as employees and entrepreneurs
have a higher probability of earning pension rights than individuals who were mostly
unemployed and dormant in past years (see Table 26).
Table 26: Contrib-regression results327

Source: Own calculation.

Based on the regression results, the probability (contribit ) of an individual i earning pension
rights in a given year t can be estimated. Whether an individual actually accrues pension
entitlements in the projection or not is estimated via a simple Markov Chain Monte Carlo
Simulation. In this simulation, first a pseudorandom number randit is generated from a
uniform distribution [0,1] for each future year t and for each individual i. If the variable randit
is higher than the value of 𝑐𝑜𝑛𝑡𝑟𝑖𝑏it in a future year then the respective individual is inactive.
This stochastic process is carried out up to the future year 2050 as long as the individual has
not yet reached the maximum retirement age of 70.328
The estimated contribution activity plays a crucial role for the approximation of future
minimum pension recipients. It is widely discussed among pension experts in Poland that a
large number of individuals may fall below this lower threshold in future decades – without
any substantial quantitative evaluations so far. Many contributors may not be eligible to a
327

To limit the size of the results the coefficients for the age variable are omitted. They amount to an
average of 0.003 for males and 0.027 for females in the age groups 25 to 55.
328
For this projection the year effect is fixed at the value from 2010. For age groups above 55 the age
coefficient for age 55 is applied. For older cohorts the age coefficient is not reliable, as it reflects past
early retirement rules. It is important to evaluate how the overall probability of being an active
contributor develops over time, as this greatly affects the distribution and average level of future
pension benefits. After the application of the stochastic process this probability remains relatively
constant over the projection period for all contribution type groups.
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step-up to the minimum pension level in the end. In fact, only those with a sufficient record of
insurance periods are eligible for this lower pension threshold.329 Thus, for the estimation of
future pension levels, it is crucial to estimate the insurance period each individual accrues until
the point of retirement. For this purpose, the number of pension accrual years (PAY) is
approximated. This variable sums up the number of contributory and non-contributory
periods. It is estimated based on actual data and the projection of contribution statuses
(presented above).330
Up to this point, we have approximated whether an individual will accrue zero or non-zero
pension rights in a future year. The precise level of pension entitlements earned by active
contributors is still missing. Thus, in the next step, each active contributor is assigned with a
contribution basis (CB) to estimate thereafter his/her contribution level. For each individual we
consider how well he/she performed in terms of the CB in the past years 1999-2010. The
relative CB (𝐶𝐵𝑟𝑒𝑙 ) of a x year old in the base year is calculated for this purpose. It reflects the
average CB position of the individual in the years 1999-2010 relative to the average 𝐶𝐵𝑎𝑣𝑔 of
the same age and gender group in these years (see Eq. 64). In this context, only 𝑛𝑢𝑚 periods
with non-zero 𝐶𝐵 are considered.
2010

Eq. 64

𝐶𝐵𝑥−(2010−𝑗),𝑔,𝑖

𝑟𝑒𝑙

𝐶𝐵𝑥,𝑔,𝑖 = ( ∑
𝑗=1999

𝑎𝑣𝑔

𝐶𝐵𝑥−(2010−𝑗),𝑔,𝑗

) ⁄𝑛𝑢𝑚𝑖

𝑖𝑓 𝐶𝐵𝑥−(2010−𝑗),𝑔,𝑖 > 0

In the future, each individual follows the average CB profile (𝐶𝐵𝑎𝑣𝑔 ) of his/her gender group in
the base year (see Eq. 65). On this basis, the age-specific career path can be reflected in the
simulation. Each individual remains in the relative CB position of his age and gender group
observed in the past (𝐶𝐵𝑟𝑒𝑙
𝑖 ). Thus, those who paid relatively high contributions in recent
years (relative to their age and gender fellows) are expected to continue this good
performance (and vice versa). The general wage growth in the economy, of which all earnings
groups are assumed to participate equally, is considered via the variable wg. It follows the
productivity growth forecast of the EC (2014).331
𝑓−𝑏

Eq. 65

𝑎𝑣𝑔

𝐶𝐵𝑥,𝑔,𝑓,𝑖 = [ ∏(1 + 𝑤𝑔𝑗 ) ] ∗ 𝐶𝐵𝑥,𝑔,2010 ∗ 𝐶𝐵𝑟𝑒𝑙
𝑖
𝑗=0

329

In detail, at least 20 (25) contributory service years (CP) and non-contributory service years (NCP) are
required for women (men) to receive a minimum pension. This condition will be gradually increased for
women to 25 CP and NCP by 2022.
330
The number of PAY from 1999 till the expected point of retirement is approximated based on the
available contribution history for 1999-2010 and the Monte Carlo Simulation. Each period as an active
contributor translates into 0.9 PAY (10.8 out of 12 months) – which corresponds to the annual average
months accrued during the period 1999-2010. The annual level of PAY in the years 1990 to 1998 is
assumed to be equal to the values estimated for the period 1999 till the year of retirement. We assume
that individuals start their contribution career at the age of 20. Before this age there is no accumulation
of PAY considered. For the years during the ‘communist era’, defined here as years before 1990, we
assign each individual aged above 20 in this period, with 0.9 PAY. In other words, we assume full
employment during these years, which may be an appropriate assumption given the illegality of
unemployment during the communist era.
331
For a further description of the wage growth assumptions see section 3.3 (Figure 27).
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To understand the low prospective pension adequacy in Poland a glance at Figure 26 is very
helpful. It illustrates the distribution of the CB in 2010 for males. A look at the 2010 average CB
profile (see mean of CB, in Figure 26) might surprise the reader. In fact, the average CB ranges
around 31,000 PLN, far below the average earnings in the economy of 38,700 PLN in 2010. In
fact, nearly 75 % of active contributors (see 3rd quartile of CB) declare a contribution basis
below average earnings. These low levels of the CB are to a large degree responsible for the
immense future drop in pension adequacy (analysed in section 5.4). Therefore, it is crucial to
understand why individuals declare only such little earnings in the pension scheme.
Figure 26: Distribution of the contribution basis – Example of males
yearly CB and earnings thresholds in 2010, in PLN
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Source: Own estimation based on 1 % sample data.

The low CB can be explained by a number of factors: first, the CB also includes income from
state benefits, such as unemployment or maternity leave benefits, which are not covered in
average earnings statistics. State benefits are generally much lower than average earnings. The
mean CB of unemployed individuals, for example, amounted to 3,650 PLN in 2010. Second, the
minimum wage determines what (active) individuals contribute to the pension scheme. For
normal full-time employees, an annual CB of 15,804 PLN marks the lower level of annual
earnings in 2010. The number of people who declare a CB around the minimum wage level is
quite substantial, about 9 %.332 Third, about 7 % of the total employees in Poland have a
contract governed by civil law.333 These contracts, also referred to as “trash contracts” in
Poland, are not subject to social security contributions, contrary to standard Labour Code
contracts. As a result, earnings derived from these civil law contracts are not covered in the CB
332

th

th

More precisely individuals in the 20 to 30 percentile of the CB distribution showed annual earnings
relatively close to the minimum wage (+/- 10 % deviation) in 2010.
333
See OECD (2014a), p. 66.
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estimates of Figure 26 (but are included in average earnings). Fourth, entrepreneurs have the
choice of declaring an income of 60 % of the average earnings in the economy (set to 22,651
PLN for 2010) for contribution purposes. About 42 % of entrepreneurs in our database (3 % of
total observations) have chosen to only record this lower 60 % threshold (see median CB
above).334 We will come back to these main drivers of the low prospective pension adequacy in
section 5.4 and when discussing future potential reforms in section 6.3.
After the estimation of the contribution basis CB in a future year 𝑓, it is straightforward to
estimate future NDC1, NDC2 and FDC contributions (C NDC1, C NDC2 , C FDC ).335 For this
calculation the CB of an individual is weighted with the contribution rates set by law for NDC1
(τNDC1
), NDC2 (τNDC2
) and FDC (τFDC
) in future years 𝑓 (see Eq. 66 to Eq. 68). In this course, it
f
f
f
is considered whether or not an individual participates in the 2nd pillar, i.e. the FDC system.
𝑁𝐷𝐶1
𝐶𝑓,𝑖
= 𝐶𝐵𝑓,𝑖 * 𝜏𝑓𝑁𝐷𝐶1

Eq. 66
Eq. 67

𝑁𝐷𝐶
𝐶𝑓,𝑖
= 𝐶𝐵𝑓,𝑖 * 𝜏𝑓𝑁𝐷𝐶2

Eq. 68

𝐹𝐷𝐶
𝐶𝑓,𝑖
= 𝐶𝐵𝑓,𝑖 * 𝜏𝑓𝐹𝐷𝐶

Pension entitlements at the future age of retirement 𝑟 (in year 𝑓) are differentiated into NDC1
𝑁𝐷𝐶2
𝐹𝐷𝐶
(𝑇𝐴𝑁𝐷𝐶1
𝑟,𝑓,𝑖 ), NDC2 ( 𝑇𝐴𝑟,𝑓,𝑖 ) and FDC (𝑇𝐴𝑟,𝑓,𝑖 ). They reflect pension rights accrued until the end
of the base year 𝑏 (see Eq. 69 and Eq. 71) as well as pension rights accrued after the base year
until the future year 𝑓 (see Eq. 69 to Eq. 71).
𝑓

Eq. 69

𝑇𝐴𝑁𝐷𝐶1
𝑟,𝑓,𝑖

=

𝑇𝐴𝑁𝐷𝐶
𝑟−(𝑓−𝑏),𝑏,𝑖

𝑓

∗ ∏ (1 +

⏟

𝑟𝑟𝑗𝑁𝐷𝐶1 )

+ ∑ [
𝑠=𝑏+1
⏟

𝑗=𝑏+1

𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑖𝑔ℎ𝑡𝑠 𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑢𝑛𝑡𝑖𝑙 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 2010

𝑓

𝑇𝐴𝑁𝐷𝐶2
𝑟,𝑓,𝑖

Eq. 70

𝑓
𝑁𝐷𝐶1
𝐶𝑠,𝑖

∗ ∏ (1 + 𝑟𝑟𝑗𝑁𝐷𝐶1 ) ]
𝑗=𝑠+1

𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑖𝑔ℎ𝑡𝑠 𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑎𝑓𝑡𝑒𝑟 2010

𝑓

= ∑[
𝑠=𝑏+1
⏟

𝐶𝑁𝐷𝐶2
𝑠,𝑖

∗ ∏ (1 + 𝑟𝑟𝑁𝐷𝐶2
)]
𝑗
𝑗=𝑠+1

𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑖𝑔ℎ𝑡𝑠 𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑎𝑓𝑡𝑒𝑟 2010
𝑓

Eq. 71

𝑇𝐴𝐹𝐷𝐶,
𝑟,𝑓,𝑖

=

𝐹𝐷𝐶
𝑇𝐴𝐹𝐷𝐶
− 𝐹𝑗𝑎𝑐𝑐𝑜𝑢𝑛𝑡 )
𝑟−(𝑓−𝑏),𝑏,𝑖 ∗ ∏ (1 + 𝑟𝑟𝑗
𝑗=𝑏+1
⏟
𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑖𝑔ℎ𝑡𝑠 𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑢𝑛𝑡𝑖𝑙 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 2010
𝑓

𝑓

𝐹𝐷𝐶
+ ∑ [ 𝐶𝑠,𝑖
∗ (1 − 𝐹𝑠𝑐𝑜𝑛𝑡𝑟𝑖𝑏 ) ∗ ∏ (1 + 𝑟𝑟𝑗𝐹𝐷𝐶 − 𝐹𝑗𝑎𝑐𝑐𝑜𝑢𝑛𝑡 )]
𝑠=𝑏+1
𝑗=𝑠+1
⏟
𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑖𝑔ℎ𝑡𝑠 𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑎𝑓𝑡𝑒𝑟 2010

All pension entitlements are revaluated until the future point of retirement at age 𝑟 in year 𝑓,
considering the respective rates of return (𝑟𝑟) of each scheme as well as the changing legal
retirement ages. The development of the internal rates of return is mainly based on the
macroeconomic assumptions of the Ageing Working Group (AWG) of the European
Commission (EC). They are illustrated in real terms in Figure 27. The NDC1 rate of return, or
more accurately the legally set indexation, is equal to the ZUS wage bill growth which develops
334
335

For the interested reader, the distribution of entrepreneurs’ CB is provided in Appendix A-9.
Note that NDC accounts were split into NDC1 and NDC2 in 2011, see section 5.1.2.
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along with the sum of non-farming employment growth and the productivity growth.336 The
NDC2 rate of return follows the five year average of the past GDP growth. It is similar to the
NDC1 rate of return except for the incorporated time lag. The FDC rate of return is set at a
constant level of 3% (net of asset management costs) – in line with the EC (2014). A further
discussion of these key parameters is provided in section 3.2 and 3.3. Thereby, we also
examine whether the (FDC) rate of return should follow GDP growth over the long-term (or
not) – see section 3.2.2.
Figure 27: Overview of the future rates of return
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Source: Own estimations based on AWG assumptions.

5.2.5 Future initial pension levels
Finally, the future initial pension benefit is estimated by dividing the sum of pension
entitlements accrued by the effective retirement age r by the unisex life expectancy 𝐿𝐸 (see
Eq. 72). The latter factor 𝐿𝐸 is age- and year-specific and changes in line with the expected
increase in longevity.337
𝑁𝐷𝐶1,𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑

Eq. 72

𝑓𝑢𝑡𝑢𝑟𝑒,𝑛𝑒𝑤
𝑏𝑟,𝑓,𝑖

=

𝑇𝐴𝑟,𝑓,𝑖

𝑁𝐷𝐶2,𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑

+ 𝑇𝐴𝑟,𝑓,𝑖

𝐹𝐷𝐶,𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑

+ 𝑇𝐴𝑟,𝑓,𝑖

𝐿𝐸𝑟,𝑓

336

We consider that the employment growth of ZUS participants is, generally, higher than the overall
employment growth in the economy as the share of non-farming employment rises due to a decline in
the farming sector (see Figure 33).
337
The assumptions on the future life expectancy development are based on EUROPOP2013 provided by
Eurostat and are further described in section 3.1.
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5.3 Macro cohort model
A dynamic cohort simulation model is used to project the development of future aggregate
expenditures and revenues of the Polish public pension system. This section demonstrates this
projection tool and outlines its main data inputs in greater detail. The model is structured to
reflect the gradual transformation of the pension system over the coming decades. In
particular, it considers 1) the demographic ageing process, 2) general changes in employment
rates 3) shifts in participation rates in the single (NDC) and mixed pillar systems (NDC + FDC) as
well as 4) alterations to the retirement age and consequent changes of old-age as well as
disability retirement probabilities. First, the computation of future aggregate pension revenues
is presented step-by-step in section 5.3.1). Thereafter, section 5.3.2 demonstrates the
projection of future old-age expenditures.338

5.3.1 The revenue side
The starting point for the estimation of revenues is the average monthly contribution basis
(𝐶𝐵) of an active contributor.339 It is estimated based on the 1 % sample database of
contributors (described in the previous section 5.2) for age groups 𝑥 and gender groups 𝑔 in
the base year 2010 (see Figure 28). As discussed in section 5.2.4, the CB is much lower than
gross earnings recorded by the Central Statistical Office (CSO), see Figure 28.
Figure 28: Monthly average gross earnings and contribution basis
by age and gender, in 2010
monthly gross earnings/contribution basis, in PLN
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Source: Own calculations based on CSO statistics and 1% sample data.
338

Separate computation approaches have been applied for the smaller survivors’, miners’ and disability
pension schemes. For further details on the miners’ pension projections see Jabłonowski and Müller
(2013), p. 59-62. The calculations used to estimate disability expenditures are outlined in Jabłonowski
and Müller (2015), p. 48-63. The survivors’ pension projection is based on the development of future
old-age benefits as well as on current patterns of survivors’ retirement probabilities.
339
We define an active contributor as a scheme member who has a non-zero contribution basis.
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For the calculation of the 𝐶𝐵 in future years 𝑓, the base year profile is adjusted with the future
wage growth 𝑤𝑔 (see Eq. 73).340
𝑓−𝑏
𝑒𝑥𝑝𝑒𝑐𝑡
𝐶𝐵𝑥,𝑔,𝑓

Eq. 73

= [ ∏(1 + 𝑤𝑔𝑗 ) ] ∗ 𝐶𝐵𝑥,𝑔,𝑏
𝑗=0

In the next step, the probability of being either an NDC or an NDC/FDC member is estimated
based on the 1 % sample data. The resulting age- and gender-specific participation rates in the
FDC system are shown in Figure 29. These probabilities are used to estimate average
contribution rates by gender and birth year as well as the aggregate impact of changing
NDC/FDC contribution rates.
Figure 29: Probability to be an FDC participant in January 2011
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Source: Own calculations based on 1% sample data provided by ZUS.

As depicted in Figure 29, the participation in the mixed pillar system (NDC + FDC) varies by
birth year 𝑐.341 This has important implications for the revenue side of pension finances as
mixed pillar members pay lower contributions to the NDC system. For all persons born in 1949,
𝑝𝑎𝑟𝑡 𝐹𝐷𝐶
the probability of being a member of the NDC and FDC system (𝑝
) is zero, as these
birth years had no option of participating in the FDC system. Hence, their average contribution
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
rate (𝜏
) amounts to 19.52% of gross earnings342 (see Figure 30), the single pillar
𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑖𝑙𝑙𝑎𝑟
contribution rate (𝜏
). Other cohorts had the option to participate in the FDC
system, namely those born after 1948 and before 1969. Their FDC participation rates
𝑝𝑎𝑟𝑡 𝐹𝐷𝐶
(𝑝
), shown in Figure 29 for the legal status before 2014, are far above zero. These
𝑝𝑎𝑟𝑡 𝐹𝐷𝐶
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
values of 𝑝
are used to estimate average contribution rates 𝜏
(see Eq. 74). As a
340

For further details on the wage growth assumptions applied see section 3.3.
The participation in the mixed pillar system changed in 2014. This aspect is considered further below.
342
The terms earnings and contribution basis are used synonymously in the following passages.
341
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𝑎𝑣𝑒𝑟𝑎𝑔𝑒

result, 𝜏
differs widely between age groups in 2010, as demonstrated for males in
Figure 30 (see cohorts aged 42-61). All persons born in 1969 and later entered the mixed
NDC/FDC scheme. They had an average contribution rate of 12.22% of gross earnings in 2010
𝑚𝑖𝑥𝑒𝑑 𝑝𝑖𝑙𝑙𝑎𝑟
which corresponds to the standard mixed pillar contribution rate (𝜏𝑓
).
𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝜏𝑥,𝑔,𝑓

Eq. 74

𝑝𝑎𝑟𝑡 𝐹𝐷𝐶

= 𝑝𝑓−𝑐,𝑔,𝑓

𝑚𝑖𝑥𝑒𝑑 𝑝𝑖𝑙𝑙𝑎𝑟

∗ 𝜏𝑓

𝑝𝑎𝑟𝑡 𝐹𝐷𝐶

𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑖𝑙𝑙𝑎𝑟

+ (1 − 𝑝𝑓−𝑐,𝑔,𝑓 ) ∗ 𝜏𝑓

Figure 30: Average male NDC contribution rates
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After the pension reforms of 2011 (FDC cut 1) and 2013 (FDC cut 2), NDC contribution rates
changed significantly (see section 2). These reforms reduced the part of pension contributions
channelled to the FDC pension scheme for mixed pillar members. In exchange, this group
contributes a larger share of their pension contributions to the NDC system. The result is a
substantial rise in average NDC contribution rates of overall ZUS participants – shown in Figure
30 for average male contribution rates in 2020. The simple dashed line represents the legal
status quo after the FDC cut 1 reform, i.e. after the adopted increase in NDC contribution rates
from 12.22 to 16.02 % of gross wages (after 2016). The dotted line, on the contrary,
demonstrates the average NDC contribution rates in 2020 in a scenario without an increase in
NDC contribution rates. In this pre-reform scenario (the legal status of 2010), all age groups
pay lower average contribution rates in the long run than their 2010 counterparts. As a result,
ZUS revenues decline in future decades (see section 5.5). With the FDC cut 1 reform, on the
contrary, all cohorts contribute a higher share of the contribution basis in 2020. The NDC
contribution rate is also larger than in 2010 for most age groups, namely for those who
participated (to a large degree) in the mixed pillar system.343 The impact of the FDC cut 2
343

Figure 30 indicates that the increase in NDC contribution rates under the FDC cut 1 reform more than
outweighs the decrease in average contribution rates due to the outflow of single pillar members.
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reform on average contribution rates is even more pronounced (see Figure 30). With this legal
act, the NDC contribution rate of mixed pillar members increased to 16.60 % of gross earnings.
The option for scheme participants to switch back to the mono-pillar system is, however, more
decisive for the increase in average NDC contribution rates. Around 85 % of FDC members
chose this route in 2014, then paying 19.52 % of gross wages into the PAYG pension system.
Consequently, the average NDC contribution rate of ZUS rose to about 19 %. As we will see in
subsection 5.5.4, these contribution changes affect the revenue and expenditure side of the
Polish public pension scheme significantly.
𝑎𝑣𝑒𝑟𝑎𝑔𝑒

To derive contributions per contributor (𝐶
), the cohort specific contribution rates
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
𝑒𝑥𝑝𝑒𝑐𝑡
(𝜏
) are multiplied with the expected contribution basis (𝐶𝐵
) as shown in Eq. 75.
The isolated effect of changing NDC contribution rates on future contribution levels for males
is displayed in Figure 31. For reasons of comparison, future wage growth is ignored. As
demonstrated, future monthly contribution levels rise, too, in line with the increase in
contribution rates.
𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝐶𝑥,𝑔,𝑓

Eq. 75

𝑎𝑣𝑒𝑟𝑎𝑔𝑒

= 𝜏𝑥,𝑔,𝑓

𝑒𝑥𝑝𝑒𝑐𝑡

∗ 𝐶𝐵𝑥,𝑔,𝑓

Figure 31: Monthly average male NDC contributions per active contributor: 2010 vs. 2020
monthly average contribution to NDC system per contributor in PLN
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In the next step, contributions are weighted with the probability of being an NDC contributor
𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 . This approach is taken as we finally multiply the average contributions (per capita of
the population) by the respective population sizes to derive total revenues.344 The initial value

344

The estimation of average contributions per capita of the population (and not per capita of
contributors) provides the basis to model changing participation rates in ZUS and an inflow of special
employment groups, such as farmers or civil servants.
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of 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 is calculated by dividing the number of contributors 𝑍 by the overall population size
𝑃 in each cohort and for both sexes (see Eq. 76).
𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
=
𝑥,𝑔,𝑓

Eq. 76

𝑍𝑥,𝑔,𝑏
𝑃𝑥,𝑔,𝑏

𝑓𝑜𝑟 𝑥 < 45

Figure 32 outlines the resulting contribution probabilities 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 for males. Not surprisingly,
𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 increases with age, as more individuals enter the labour market. The maximum is
reached for male cohorts at age 33 with about 74% of the overall population paying
contributions to ZUS. Thereafter, the probability drops due to cohort effects. Older cohorts
participate in other schemes, such as the farmers’ pension schemes, to a higher degree.
Moreover, contribution probabilities are decreasing due to rising disability and old-age
retirement.
Figure 32: Probability to contribute to ZUS – Example of males
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The probability of contributing to the NDC system 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 is expected to increase in future
decades due to three factors. First, a rising share of employees will work in the non-farming
sector. Thus, the number insured in the general pension scheme will surge. Second, an
increase in overall employment rates is expected by 2060. Third, individuals will leave the
labour market later due to higher minimum retirement ages and lower inflows into disability.
The following description demonstrates first the impact of the former two factors. The effect
of retirement behaviour on contribution probabilities is ignored for a start and 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 is fixed
from age 45 onwards (see dashed line of Figure 32).
The transformation of the farming sector in Poland will have a tremendous impact on the
general pension scheme (ZUS). Farmers are not insured under ZUS. Instead, they participate in
the separate Agricultural Social Insurance Fund (KRUS). A change of the ratio of farmers to
non-farmers, therefore, affects the number of individuals participating in the general pension
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scheme. In 2011, about 13 % of total employees were working in agriculture. This is one of the
highest rates across the EU27. Only in Romania and Bulgaria do more employees work in the
farming sector (see Figure 33). With the transformation to a service economy, the number of
agricultural employees is expected to fall significantly in Poland over the next decades. The
European Commission assumes that only 8 % of employees will work in the farming sector in
2030. This proportion will decline further to 5% in 2060 reaching the current EU27 average
(see Figure 33). As a consequence, the share of the population employed in the non-farming
sector is expected to rise by nearly 8 p.p. The rise is more pronounced for older age groups,
who are currently working in the farming sector to a large degree.
Figure 33: Employment in agriculture in Poland and across the EU in 2011
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This transformation of the farming sector is taken into account in the pension projection. More
𝑛𝑜𝑛−𝑓𝑎𝑟𝑚
precisely, we reflect the rise in the non-farming employment rate 𝐸𝑅
over time
differentiated by age x and gender g (see Eq. 78 and Eq. 77). The probability of contributing to
𝑛𝑜𝑛−𝑓𝑎𝑟𝑚
ZUS 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 changes in line with the development of 𝐸𝑅
until 2060. The respective
𝑛𝑜𝑛−𝑓𝑎𝑟𝑚
data on 𝐸𝑅
has been provided by the European Commission (EC) on request. It
𝑛𝑜𝑛−𝑓𝑎𝑟𝑚
should be noted that the variable 𝐸𝑅
also reflects the general increase in
employment rates assumed by the EC (2014). For age groups 20-45, employment rates rise by
about 1.6 % (or 1 p.p.) due to non-farming related factors, such as a higher participation of
women on the labour market.
𝑛𝑜𝑛−𝑓𝑎𝑟𝑚

𝐸𝑅𝑥,𝑔,𝑓

Eq. 77

𝛽𝑥,𝑔,𝑓 =

Eq. 78

𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
∗ 𝛽𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
𝑥,𝑔,𝑏

𝑛𝑜𝑛−𝑓𝑎𝑟𝑚

𝐸𝑅𝑥,𝑔,2013
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Eq. 79

𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏_𝑛𝑜𝑛𝑟𝑒𝑡
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑥,𝑔,𝑓
44,𝑔,𝑏

𝑖𝑓 𝑥 ≥ 45 & 𝑓 < 2015

Eq. 80

𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏_𝑛𝑜𝑛𝑟𝑒𝑡
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑥,𝑔,𝑓
𝑥−1,𝑔,𝑓−1

𝑖𝑓 𝑥 ≥ 45 & 𝑓 ≥ 2015

For age groups above 44, a different approach is used. For these cohorts, the level of 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
at age 44 is projected over the remaining working life-cycle (see Eq. 79 and Eq. 80). The
resulting variable 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏_𝑛𝑜𝑛𝑟𝑒𝑡 then reflects the contribution probability without changes
due to retirement (after age 44).
For older age groups, it is necessary to reflect the impact of changing retirement patterns on
the probability of being a contributor. In particular, the increase in the legal retirement age as
well as the change in disability prevalence rates can have a significant impact on contributors’
probabilities. Therefore, we endogenize contributors’ probabilities with respect to future
retirement patterns. For this calculation, first, the probability of being a contributor is kept
constant for cohorts aged 45 and older (see dotted line in Figure 32). In a second step, we
correct for outflows of the labour market into retirement. More precisely, for these older
cohorts (x>44) 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 depends on the probability of already being retired into old-age 𝑝𝑜𝑙𝑑 ,
the probability 𝑝𝑑𝑖𝑠𝑎𝑏,𝑐 of being completely unable to work and receiving a disability benefit,
the probability 𝑝𝑑𝑖𝑠𝑎𝑏,𝑝 of being partially unable to work and receiving a disability benefit, and
the probability 𝑝𝑏𝑟𝑖𝑑𝑔𝑒 of benefitting from a bridge pension (see Eq. 82). It is assumed that
about 30% of all partial disability beneficiaries work and contribute to ZUS.345 The residual
roughly 70% are not contributing to ZUS anymore.
Eq. 81

𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏_𝑛𝑜𝑛𝑟𝑒𝑡
∗ 𝜀𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
𝑥,𝑔,𝑓

𝑖𝑓 𝑥 ≥ 45
𝑑𝑖𝑠𝑎𝑏,𝑝

Eq. 82

𝜀𝑥,𝑔,𝑓 = 1 − 𝑝𝑜𝑙𝑑 − 𝑝𝑑𝑖𝑠𝑎𝑏,𝑐
− 0.7 ∗ 𝑝𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
𝑥,𝑔,𝑓

𝑏𝑟𝑖𝑑𝑔𝑒

− 𝑝𝑥,𝑔,𝑓

The single probabilities or prevalence rates of receiving old-age, disability (complete or partial)
or bridge pensions in a future year 𝑓 depend not only on the respective past prevalence rates
(in the base year 𝑏) but also on entrance/incidence rates 𝑖 of the respective statuses. Namely,
the probabilities of entering into old-age (𝑖 𝑜𝑙𝑑 ), into complete disability ( 𝑖 𝑑𝑖𝑠𝑎𝑏,𝑐 ), into partial
𝑑𝑖𝑠𝑎𝑏,𝑝
𝑏𝑟𝑖𝑑𝑔𝑒
disability (𝑖
) and into the bridge pension scheme (𝑖
) need to be considered (see
346
Eq. 83 to Eq. 86).
For the estimation of disability prevalence rates, two further aspects should be considered:
first, retirement before the cut age of 45 is possible, contrary to old age and bridge pensions.
Such retirement patterns are already reflected in the base year profile. In fact, the inflow into
disability can to some extent explain the dropping contributors’ probabilities from age 33
onwards (see Figure 32). With this in mind, we correct for the probabilities of being a disability
𝑑𝑖𝑠𝑎𝑏
pensioner before the age of 45 by subtracting the disability prevalence rate at age 44 (𝑝44,𝑔,𝑏
).
345

This assumption is based on the information that 18% of all disability beneficiaries are employed (see
OECD (2010), p. 51) – the lowest level of all the OECD countries. We assume that only the partially
disabled work. They represent about 63% of all disability beneficiaries. Consequently, we can presume
that roughly 30% of all partially disabled – which are equal to 18% of all disabled – are employed.
346
In the case of bridge pensions, no new entrants are considered after 2014.
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Second, exit probability rates of leaving the disability scheme after a complete/partial
disability (𝑒disab,c /𝑒disab,p ) due to reasons such as death, loss of eligibility, etc. are considered. In
the case of bridge pensions, it is taken into account that after the statutory retirement age, all
bridge
beneficiaries leave the system and switch to an old-age pension with a probability 𝑒
.
𝑥

𝑝𝑜𝑙𝑑
𝑥,𝑔,𝑓

Eq. 83

=

𝑝𝑜𝑙𝑑
𝑥−(𝑓−𝑏),𝑔,𝑏

∑

+

𝑖𝑜𝑙𝑑
𝑗,𝑔,𝑓+(𝑗−𝑥)

𝑗=𝑥−(𝑓−𝑏)+1
𝑑𝑖𝑠𝑎𝑏,𝑐

𝑑𝑖𝑠𝑎𝑏,𝑐

𝑑𝑖𝑠𝑎𝑏,𝑝

𝑑𝑖𝑠𝑎𝑏,𝑝

Eq. 84

𝑝𝑑𝑖𝑠𝑎𝑏,𝑐
= [𝑝𝑑𝑖𝑠𝑎𝑏,𝑐
∗ (1 − 𝑒𝑥,𝑔,𝑓 ) + 𝑖𝑥,𝑔,𝑓 ] − 𝑝𝑑𝑖𝑠𝑎𝑏,𝑐
𝑥,𝑔,𝑓
𝑥−1,𝑔,𝑓−1
44,𝑔,𝑏

Eq. 85

𝑝𝑥,𝑔,𝑓

𝑑𝑖𝑠𝑎𝑏,𝑝

𝑑𝑖𝑠𝑎𝑏,𝑝

𝑏𝑟𝑖𝑑𝑔𝑒

𝑝𝑥,𝑔,𝑓

Eq. 86

𝑑𝑖𝑠𝑎𝑏,𝑝

= 𝑝𝑥−1,𝑔,𝑓−1 ∗ (1 − 𝑒𝑥,𝑔,𝑓 ) + 𝑖𝑥,𝑔,𝑓 ] − 𝑝44,𝑔,𝑏
𝑏𝑟𝑖𝑑𝑔𝑒

bridge

𝑏𝑟𝑖𝑑𝑔𝑒

= 𝑝𝑥−1,𝑔,𝑓−1 (1 − 𝑒x,g,f ) + 𝑖𝑥,𝑔,𝑓

Under the changing retirement age scenario (2012 legal status), we take into account that
incidence and exit rates change in line with the increase in the statutory retirement age.347
After we have estimated the probability of being a ZUS contributor (𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 ), we can finally
𝑎𝑣𝑒𝑟𝑎𝑔𝑒
calculate the contributions per capita of population 𝑐𝑥,𝑔,𝑓
(see Eq. 87 and Figure 34).
𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝑐𝑥,𝑔,𝑓

Eq. 87

𝑎𝑣𝑒𝑟𝑎𝑔𝑒

= 𝐶𝑥,𝑔,𝑓

∗ 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑥,𝑔,𝑓

Figure 34: NDC contributions per capita of population348
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347

For a further description of the impact of the increasing statutory retirement age on disability
incidence and exit rates see also Jabłonowski and Müller (2015).
348
For illustrative reasons wage growth is set at zero.
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Changes in future contribution profiles are outlined in Figure 34 for males. This figure indicates
that all cohorts will be paying higher NDC contributions in 2020 than in 2010 due to increased
contribution rates after the FDC cuts 1 and 2. The impact of the later retirement reform is also
remarkable. As apparent, the increase in the statutory retirement age and the abolishment of
early retirement channels will significantly increase the contribution levels of cohorts aged 60
and older in the years to come (see dashed lines in Figure 34).
In order to guarantee a match with actual aggregate data, we rescale these computed
contributions to the sum of actual contributions (𝑇𝐶) in the years 𝑣 for which aggregate data is
available (2010-2013), see Eq. 88.349 The rescale factor 𝜃 is equal for all ages and genders.350
On this basis, the corrected contributions per capita of the population (𝑐 𝑎𝑣,𝜃 ) are derived (see
Eq. 90).351
Eq. 88

𝜃𝑣 =

𝑇𝐶𝑣
70
1
∑𝑖=20 ∑𝑗=0 𝑐𝑎𝑣
𝑖,𝑗,𝑣

∗ 𝑃𝑖,𝑗,𝑣

𝑎𝑣
𝑐𝑎𝑣,𝜃
𝑥,𝑔,𝑣 = 𝜃𝑣 ∗ 𝑐𝑥,𝑔,𝑣

Eq. 89

Finally, for the estimation of future total revenues 𝑇𝐶𝑓 , average contributions per capita of the
population are weighted with the respective cohort sizes 𝑃 in future years (see Eq. 90).
𝑎𝑣,𝜃

𝑇𝐶𝑓 = 𝑐𝑥,𝑔,𝑓 ∗ 𝑃𝑥,𝑔,𝑓

Eq. 90

5.3.2 The expenditure side
The expenditure projection depends largely on the level of future pension benefits. The
starting point for the estimation of these benefits is pension rights accrued-to-date. They are
recorded on NDC accounts, which reflect the accumulated NDC contributions (since 1999) plus
the initial capital (i.e. entitlements accrued before 1999). The applied average NDC account
levels are shown in Figure 35 (measured per capita of the population). These values are based
𝑎𝑣,𝑍𝑈𝑆 𝑝𝑎𝑟𝑡
on the average of NDC accounts of ZUS participants (𝑁𝐷𝐶
) and are derived from
the 1 % sample data (described in section 5.2.1). To obtain the average NDC account per capita
𝑎𝑣,𝑝𝑜𝑝
𝑎𝑣,𝑍𝑈𝑆 𝑝𝑎𝑟𝑡
of the population (𝑁𝐷𝐶
), the variable 𝑁𝐷𝐶
is multiplied by the probability of
352
𝑎𝑐𝑐𝑜𝑢𝑛𝑡 𝑍𝑈𝑆
having an NDC account 𝑝
(see Eq. 91). As expected, the value of NDC accounts
increases sharply with age (see Figure 35).353 The fact that the account levels for females at
349

For the FDC cut 1 scenario the 2010 rescale factor is applied for all years after 2010.
We are able to match the actual sum of contributions in 2010 very closely (𝜃 = 1.01) in our
computations.
351
In years for which no actual aggregate data is available, we apply the rescale factor 𝜃 of the most
recent year 𝑣.
352
The ZUS participation rate 𝑝𝑎𝑐𝑐𝑜𝑢𝑛𝑡 𝑍𝑈𝑆 differs from the probability of contributing to ZUS 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
(estimated in the previous section). In fact, a higher share of the population participates in ZUS than
contributes to ZUS. Some participants are “dormant contributors,” not contributing for some period of
time (as described in subsection 5.2.4). The variable 𝑝𝑎𝑐𝑐𝑜𝑢𝑛𝑡 𝑍𝑈𝑆 is estimated on the basis of ZUS data
on the number of age- and gender-specific registered accounts.
353
𝑎𝑣,𝑝𝑜𝑝
Please note that the impact of past retirement behavior on 𝑁𝐷𝐶
is ignored at this stage of the
account ZUS
calculation. More precisely, we disregard the (slight) decrease in p
from age 55 onwards and
keep it constant to avoid double counting. The probability of already being retired into old age (and,
350
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higher ages are relatively flat or even dropping can be mainly explained by selection effects.
Females who have accrued large pension entitlements tend to retire early, before the age of
𝑎𝑣,𝑍𝑈𝑆 𝑝𝑎𝑟𝑡
60. Consequently, average female NDC accounts 𝑁𝐷𝐶
of the remaining scheme
participants are comparably low.
𝑎𝑣,𝑝𝑜𝑝

𝑎𝑣,𝑍𝑈𝑆 𝑝𝑎𝑟𝑡

𝑁𝐷𝐶𝑥,𝑔,𝑏+1 = 𝑁𝐷𝐶𝑥,𝑔,𝑏+1

Eq. 91

𝑍𝑈𝑆
∗ 𝑝𝑎𝑐𝑐𝑜𝑢𝑛𝑡
𝑥,𝑔,𝑏+1

Figure 35: Average NDC accounts per capita of the population
incl. initial capital and pre1999 contributions) indexed to 2011
NDC account at beginning of 2011 per capita of the population,
in PLN
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Source: Own calculations based on the ZUS cohort data and 1% sample.

The amount of NDC accounts in future years depends to a large degree on the rate of return 𝑟𝑟
(or indexation) of pension entitlements (see Eq. 93 and Eq. 94). With the introduction of a
second separate NDC account 𝑁𝐷𝐶2 from 2011 onwards (see section 5.1.2), two different
indexation regimes have to be reflected in the estimations. The initial NDC account, named
𝑁𝐷𝐶1 here, is annually adjusted by the ZUS wage bill growth 𝑟𝑟 𝑁𝐷𝐶1 . The second newly
introduced NDC account, referred from here onwards as 𝑁𝐷𝐶2, is indexed in accordance with
the average 5-year nominal growth of GDP 𝑟𝑟 𝑁𝐷𝐶2 . A further discussion of these two
indexation regimes (𝑟𝑟 𝑁𝐷𝐶1 and 𝑟𝑟 𝑁𝐷𝐶2 ) is provided in subsection 5.2.4 (see Figure 27).
𝑎𝑣,𝑝𝑜𝑝

Eq. 92
Eq. 93
Eq. 94

𝑎𝑣,𝑝𝑜𝑝

𝑎𝑣,𝑝𝑜𝑝

𝑁𝐷𝐶𝑥,𝑔,𝑓 = 𝑁𝐷𝐶1𝑥,𝑔,𝑓 + 𝑁𝐷𝐶2𝑥,𝑔,𝑓
𝑎𝑣,𝑝𝑜𝑝

𝑎𝑣,𝑝𝑜𝑝

𝑎𝑣,𝑝𝑜𝑝

𝑎𝑣,𝑝𝑜𝑝

𝑁𝐷𝐶1
𝑁𝐷𝐶1𝑥,𝑔,𝑓 = 𝑁𝐷𝐶1𝑥−1,𝑔,𝑓−1 ∗ 𝑟𝑟𝑁𝐷𝐶1
𝑓−1 + 𝐶𝑥−1,,𝑔,𝑓−1
𝑁𝐷𝐶2
𝑁𝐷𝐶2𝑥,𝑔,𝑓 = 𝑁𝐷𝐶2𝑥−1,𝑔,𝑓−1 ∗ 𝑟𝑟𝑁𝐷𝐶2
𝑓−1 + 𝐶𝑥−1,,𝑔,𝑓−1

therefore, not retiring in the future) is considered via retirement inflow probabilities and prevalence
rates at a later stage of the calculations.
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Additionally, NDC accounts increase with contributions paid to 𝑁𝐷𝐶1 (𝐶 𝑁𝐷𝐶1 ) and NDC2
(𝐶 𝑁𝐷𝐶2 ) over the life-cycle. The contributions are again estimated per capita of the
population. In other words, they reflect the contributions of an average citizen who is
𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑
contributing to ZUS with a certain probability 𝑝𝑥,𝑔,𝑓
, i.e. he/she has not yet
𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑
retired. For cohorts aged below 45, the value of 𝑝
is equal to
𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑝
(estimated in the previous section). For older age groups, it is additionally taken into
account that there is a certain probability that standard ZUS members are not contributing in a
given year due to disability or due to receiving bridge pensions (see Eq. 96 and Eq. 97). The
sum of these contribution probabilities is reflected in the parameter 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑 .354
Eq. 95
Eq. 96

𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
𝑥,𝑔,𝑓
𝑥,𝑔,𝑓

𝑖𝑓 𝑥 ≤ 44

𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴
= 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏
∗ 𝜀𝑛𝑜𝑛−𝑂𝐴
𝑖𝑓 𝑥 > 44
𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
44,𝑔,𝑏
𝑑𝑖𝑠𝑎𝑏,𝑝

Eq. 97

𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝜀𝑛𝑜𝑛−𝑂𝐴
= 1 − 𝑝𝑑𝑖𝑠𝑎𝑏,𝑐
− 0.7 ∗ 𝑝𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
𝑥,𝑔,𝑓

𝑏𝑟𝑖𝑑𝑔𝑒

− 𝑝𝑥,𝑔,𝑓

To match them with aggregate contributions, average contributions are corrected by the
rescale factor 𝜃 (outlined in the previous section 5.3.1). Finally, to compute the amounts paid
into NDC1 and NDC2, we split contributions 𝑐 𝑎𝑣,𝜃,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑 in accordance with the yearspecific share of total NDC contributions paid into NDC1 (𝛾𝑓𝑠ℎ𝑎𝑟𝑒 𝑁𝐷𝐶1 ) and NDC2 (1 −
𝛾𝑓𝑠ℎ𝑎𝑟𝑒 𝑁𝐷𝐶1 ), see Eq. 99 and Eq. 100.355
𝑎𝑣,𝜃,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑

Eq. 98
Eq. 99
Eq. 100

𝑐𝑥,𝑔,𝑓

𝑐𝑜𝑛𝑡𝑟𝑖𝑏,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑
= 𝜃 ∗ 𝑐𝑎𝑣
𝑥,𝑔,𝑓 ∗ 𝑝𝑥,𝑔,𝑓

𝑎𝑣,𝜃,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝑁𝐷𝐶1
𝐶𝑥,𝑔,𝑓
= 𝛾𝑓𝑠ℎ𝑎𝑟𝑒 𝑁𝐷𝐶1 ∗ 𝑐𝑥,𝑔,𝑓
𝑎𝑣,𝜃,𝑛𝑜𝑛−𝑂𝐴 𝑟𝑒𝑡𝑖𝑟𝑒𝑑
𝑁𝐷𝐶2
𝐶𝑥,𝑔,𝑓
= (1 − 𝛾𝑓𝑠ℎ𝑎𝑟𝑒 𝑁𝐷𝐶1 ) ∗ 𝑐𝑥,𝑔,𝑓

The initial old-age pension benefit (per capita of the population) 𝑏 𝑛𝑒𝑤 at age x is estimated
based on the benefit formula outlined in Eq. 101. For this calculation, the sum of 𝑁𝐷𝐶1 and
𝑁𝐷𝐶2 is divided by the expected unisex life expectancy (𝐿𝐸) at age x in a future year 𝑓.356
𝑎𝑣,𝑝𝑜𝑝

Eq. 101

𝑏𝑛𝑒𝑤
𝑥,𝑔,𝑓

=

𝑎𝑣,𝑝𝑜𝑝

𝑁𝐷𝐶1𝑥,𝑔,𝑓 + 𝑁𝐷𝐶2𝑥,𝑔,𝑓
𝐿𝐸𝑥,𝑓

In the next step, these initial pension benefits are weighted with the respective gender- and
𝑜𝑙𝑑
age-specific old-age retirement probabilities 𝑖𝑥,𝑔,𝑓
in a future year f (see Eq. 102). As future
retirement patterns play a main role for long-term pension finances, their calculation is
described in greater detail in the following passages.

In comparison to the estimation of 𝑝𝑐𝑜𝑛𝑡𝑟𝑖𝑏 , old-age retirement probabilities are not yet taken into
account at this stage, as we aim to reflect the average contribution of individuals who have not retired
into the general old age pension scheme.
355
For more details on the share of total NDC contributions paid into NDC1 and NDC2 see section 5.1.2.
356
Unisex life expectancy tables are derived from CSO base year data. For future years, they are
projected in line with Europop2013 mortality assumptions (described in section 3.1).
354
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𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏

Eq. 102

𝑏𝑥,𝑔,𝑓

𝑛𝑒𝑤
= 𝑖𝑜𝑙𝑑
𝑥,𝑔,𝑓 ∗ 𝑏𝑥,𝑔,𝑓

The starting point for the estimation of retirement probabilities 𝑖 𝑜𝑙𝑑 is the retirement
behaviour observed in the base year 𝑏 (see Eq. 103). It is measured by dividing the number of
𝑛𝑒𝑤
new retirees 𝑅𝑥,𝑔,𝑏
by the number of ZUS participants (see Eq. 104).
𝑜𝑙𝑑,𝑖𝑛𝑖𝑡𝑖𝑎𝑙

𝑖𝑥,𝑔,𝑓

Eq. 103
Eq. 104

𝑖𝑜𝑙𝑑
𝑥,𝑔,𝑏 =

= 𝑖𝑜𝑙𝑑
𝑥,𝑔,𝑏
𝑅𝑛𝑒𝑤
𝑥,𝑔,𝑏

𝑝𝑎𝑟𝑡 𝑍𝑈𝑆

𝑝𝑔,𝑏

∗ 𝑃𝑥,𝑔,𝑏

Future retirement behaviour is determined by retirement history. Simply speaking, those who
are already retired in the base year will not retire again in future years. Such past retirement
behaviour is reflected in the age- and gender-specific retirement rate 𝑟, defined as the number
of total old-age retirees 𝑅 to the population 𝑃 at age 𝑥 and gender 𝑔 (see Eq. 105).
𝑟𝑥,𝑔,𝑏 =

Eq. 105

𝑅𝑥,𝑔,𝑏
𝑃𝑥,𝑔,𝑏

Each cohort of age x and gender g in the base year is already retired or will retire in a future
year f with a certain probability. It is assumed that the accumulated life-cycle retirement
probabilities (LCRP) sum up to one for each cohort (see Eq. 106). In other words, the sum of
the retirement rate 𝑟𝑥,𝑔,𝑏 in the base year b and the accumulated future old-age retirement
𝑜𝑙𝑑
probabilities (∑100
j=𝑥+1 𝑖𝑥,𝑔,𝑓,𝑖 ) amounts to one.
100

Eq. 106

𝐿𝐶𝑅𝑃𝑥,𝑔,𝑏 = 𝑟𝑥,𝑔,𝑏 + ∑ 𝑖𝑜𝑙𝑑
𝑗,𝑔,𝑓 = 1
𝑗=𝑥+1

If the assumptions on future retirement behaviour are based solely on the retirement
𝑜𝑙𝑑
decisions observed in the base year (𝑖𝑥,𝑔𝑏
), the condition of Eq. 106 does not necessarily have
to be fulfilled and the parameter 𝜗𝑥+(𝑓−𝑏),𝑔,𝑓 – shown in equation Eq. 107 below – may not be
one.
Eq. 107

𝜗𝑥+(𝑓−𝑏),𝑔,𝑓 =

1 − 𝑟𝑥,𝑔,𝑏
100
∑𝑖=𝑥+1 𝑖𝑜𝑙𝑑,𝑖𝑛𝑖𝑡𝑖𝑎𝑙
𝑖,𝑔,𝑓

𝑜𝑙𝑑,𝑖𝑛𝑖𝑡𝑖𝑎𝑙
Therefore, we correct the derived retirement probabilities 𝑖𝑥,𝑔,f,i
with the cohort- and
gender-specific parameter 𝜗 to ensure that the LCRP of each birth year is equal to one (see Eq.
108).
old,initial

Eq. 108

iold
x+(f−b),g,f = ix+(f−b),g,f ∗ 𝜗𝑥+(𝑓−𝑏),𝑔,𝑓

All cohorts born after 1948 are obliged by the rules of the new system to retire no sooner than
at the legal male (female) retirement age of 65 (60). Furthermore, it is taken into account that
the statutory retirement age gradually increases to 67 for both genders (see section 5.1.2).
There is one occupational group, however, that can retire earlier than at the statutory
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retirement age, namely teachers. We keep their current retirement behaviour constant over
time.357
As a final outcome, we derive cohort- and gender-specific retirement probabilities, which
reflect possible changes in retirement behaviour due to 1) legal changes and 2) cohort-specific
retirement histories (i.e., corrected by 𝜗). An example of these final retirement probabilities is
provided in Figure 36 for male and female individuals in the base year and in the future year
2021. As can be seen, retirement probabilities shift to higher age groups over the long-term in
line with the increase in the statutory retirement age. The relatively low retirement
probabilities in the base year are remarkable. An explanation for this small inflow of new
retirees is provided by the retirement rate in 2010. In fact, the overwhelming majority of male
(female) age groups 62+ (57+) had already retired before the base year. As a consequence, the
shown retirement probabilities per scheme member do not add up to 100 %. In future years,
retirement probabilities will gradually increase and be significantly higher than in 2010 (see
Figure 36).
Figure 36: Probability of retiring into old age
Probability to retire at a given age , in percent of scheme members

100%

90%
80%
70%

60%
50%
40%

30%
20%
10%
0%
55

60
2010 males

65

age

2021 males

2010 females

70
2021 females

Source: Own calculations.
𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏

Expected initial pension benefits 𝑏
are then accumulated over the life-cycle
𝑝𝑒𝑛
considering pension indexation rules 𝑝𝑖 . In this step, it is taken into account that benefits
are annually adjusted with inflation and 20 % of real wage growth. On this basis, the
accumulated pension benefit of each cohort 𝑏 𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡 can be calculated (see Eq. 109). It
measures the average benefit per capita of the population.
357

Miners can also retire earlier, but they are treated separately in the computations.
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Eq. 109

𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡

𝑏𝑥,𝑔,𝑓

𝑛𝑒𝑤,𝑟𝑒𝑡𝑝𝑟𝑜𝑏

𝑝𝑒𝑛

𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡

= 𝑏𝑥−1,𝑔,𝑓−1 ∗ (1 + 𝑝𝑖𝑥−1,𝑔,𝑓−1 ) + 𝑏𝑥,𝑔,𝑓

So far, the focus of the description was on the estimation of future new pension benefits. For
the projection of future expenditures, pension payments for current retirees are decisive too.
Therefore, we analogously calculate age- and gender-specific benefit levels of current
𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
pensioners per capita of the population 𝑏𝑥,𝑔,𝑏
in the base year b. This figure can be simply
measured by multiplying average actual benefits of current retirees 𝐴𝑃 by the respective
number of pensioners 𝑅 (see Eq. 110). Thereafter, these aggregated age- and gender-specific
expenditures are divided by the respective population sizes 𝑃.
𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡

𝑏𝑥,𝑔,𝑏

Eq. 110

=

𝐴𝑃𝑥,𝑔,𝑏 𝑅𝑥,𝑔,𝑏
𝑃𝑥,𝑔,𝑏

For current retirees of the base year, benefits are also projected into the future considering
𝑝𝑒𝑛
pension adjustment rules (𝑝𝑖𝑥−1,𝑔,𝑓−1 ), see Eq. 111.
Eq. 111

𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡

𝑏𝑥,𝑔,𝑓

𝑝𝑒𝑛

𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡

= 𝑏𝑥−1,𝑔,𝑓−1 ∗ (1 + 𝑝𝑖𝑥−1,𝑔,𝑓−1 )

Finally, to derive total expenditures (𝑇𝐸) in a respective future year 𝑓, we multiply the ageand gender- specific accumulated benefits of current and future new retirees by the cohort
size 𝑃 in future years (see Eq. 112). The variable 𝑃 is derived from the population projection
(described in section 3.1).
𝑛𝑒𝑤,𝑐𝑜ℎ𝑜𝑟𝑡

Eq. 112

𝑇𝐸𝑓 = (𝑏𝑜𝑙𝑑,𝑐𝑜ℎ𝑜𝑟𝑡
+ 𝑏𝑥,𝑔,𝑓
𝑥,𝑔,𝑓
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5.4 Adequacy analysis358
Mandatory public pensions are the main income source during old age in Poland.359 Therefore,
the adequacy of these benefits is of great importance for the vast majority of Polish citizens.
The more surprising is the fact that studies measuring the future development of pension
levels in Poland are not very numerous (MoW, 2005; Chłoń-Domińczak and Gora, 2006;
Bielecki, 2011; EC, 2012b; Egert, 2012). All of these studies have in common that they take a
broad average perspective. Pension levels are differentiated by birth year and only in some
studies additionally by gender (Bielecki, 2011; Domińczak and Góra, 2006). A further
distinction in the adequacy by job contract, earnings or other socio-economic characteristics is
not considered. This constraint of past studies can be explained by the lack of appropriate
micro data. None of the previous studies seem to take actual contribution histories of current
contributors into account. Furthermore, past studies rely on arguable assumptions to some
extent (e.g. Chłoń-Domińczak and Góra, 2006360; Egert, 2012361). The aim of this section is to
bridge these gaps and to provide a thorough analysis of the future adequacy of ZUS old age
pensions. Thanks to a new 1 % data sample of ZUS contributors, it is possible to provide a
differentiated picture of pension adequacy considering various socio-economic characteristics
(age, gender, employment status). The detailed micro database also allows us to draw
conclusions about the future distribution of pension benefits, in particular at the lower end.
For this analysis, the indicator of the adequacy ratio is used. It is defined as the initial gross
pension benefit (the first benefit at the point of retirement) relative to gross average earnings
in the economy.362 Only old age benefits from the general pension scheme are covered. This
includes pension payouts based on unfunded NDC pension rights as well as on funded FDC
pension entitlements.363 Adequacy ratios of new retirees are estimated at the legal retirement
age if not stated otherwise. The cushioning effect of minimum pensions is considered in the
estimates of adequacy ratios.
The adequacy analysis of this section is structured in chronological order. It starts with an
assessment of pension adequacy ratios observed in the recent years 2007-2012 in subsection
5.4.1. Thereafter, an outlook on future pension adequacy is provided with subsection 5.4.2. It
evaluates the impact of recent pension reforms on long-term pension adequacy. This includes
an assessment of the cut in FDC contributions legislated in 2011, the increase in the legal
358

This section is based on a research project for the National Bank of Poland, see Jabłonowski and
Müller (2013).
359
According to the OECD (2013, p. 71) about 70 % of income during old age is derived from transfers
(mainly public pensions) in Poland. For further details on the significance of public pensions see section
5.1.1.
360
The authors take the simplifying assumption that individuals have no interruptions in their work
career.
361
Egert (2012) e.g. based his research on the assumption that all individuals born after 1948 participate
in the FDC system.
362
For further details see section 2.1.
363
NDC pension rights also include initial capital, i.e. entitlements accrued before 1999 (see also
subsection 5.2.2). Coincidence pensions (e.g. when an individual is entitled to a pension from the
farmers’ system, a civil servant scheme or survivors’ pensions) as well as benefits paid by pension
schemes from abroad are disregarded in the calculations.
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retirement age to 67 adopted in 2012 as well as the nationalization of funded assets passed in
2013. Moreover, subsection 5.4.2 discusses the main drivers for the future pension
development and analyses risk groups accruing very low pension entitlements. This study is
the first to quantify the potential future number of minimum pension recipients in Poland
based on actual contribution histories in subsection 5.4.3.364 These calculations are not only
valuable for social policy, but also from a fiscal perspective, namely to estimate the growing
future budget resources needed for minimum pension expenditures. It will be demonstrated
that a significant number of pension scheme members are likely to fall below the minimum
pension threshold.

5.4.1 Past pension levels
As previously stated, public pensions are the main income source for elderly citizens in Poland.
Thus, the level of these benefits says a lot about the intergenerational income distribution in
Poland. In 2010, the ratio of average pension to average earnings (i.e. the adequacy ratio)
amounted to 60 %. This figure has been relatively stable over the last years (see Table 27). The
pension benefits of new retirees were fairly similar to those of overall retirees. They added up
to roughly 60 % of average earnings in recent years. A gender gap in initial pension levels is
apparent. The adequacy ratio for men amounts to about 76 % of average earnings in 2012.
Women’s benefits were only half of this value (38 %) in 2012. It is also interesting that initial
pension levels dropped considerably in the last years, in particular for women (discussed
further below).
In an international comparison, the adequacy of Polish public pensions closely follows the EU
average. This can be best illustrated by using aggregate replacement ratios which are available
for all EU member states. This ratio is defined as the level of retired persons’ pensions in the
first decade of being retired relative to people’s earnings in the decade before their
retirement.365 For Poland, the aggregate replacement ratio amounted to 57 % in 2010. This is
only slightly higher than the EU average of 53 %.366

364

Chlon-Dominiczak and Strzelecki (2013) provide similar projections. However, they do not base their
calculations on actual contribution careers of future new retirees. This is critical as contribution careers
differ significantly between cohorts due to the profound transformation of the Polish labour market (see
subsection 5.4.2).
365
More precisely, the aggregate replacement ratio reflects the ratio of the median of individual
pensions of retired persons aged 65-74 relative to the median individual earnings of those working aged
50-59. For further details see section 2.1.
366
See EC (2012b), p. 147.
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Table 27: Adequacy ratios of current retirees
2007

2008

2009

2010

2011

2012

All retirees

59%

57%

59%

60%

60%

61%

New retirees *

66%

-

-

64%

-

59%

… being male

85%

-

-

81%

-

76%

… being female

58%

-

-

47%

-

38%

* For the calculation of adequacy ratios we consider effective retirement ages.

Source: Own illustration based on ZUS data.

It should be underlined that the benefit levels presented in Table 27 reflect the old “pension
world” to a high degree. For a number of reasons they cannot be used to proxy the future
adequacy of pensions. First, the calculation of these pensions is mainly based on the old
benefit formula. In fact, until 2012 a large proportion of new, mainly male pensioners still
retired under the pre-1999 pension rules.367 Benefits of new female retirees in 2012, on the
contrary, were mostly based on the new pension rules, which explains the drop in adequacy
ratios for this group (shown in Table 27). Second, past pension values largely mirror
communist labour market conditions. New retirees, e.g. those of 2010, experienced about half
of their contribution career in times of (nearly) full employment.368 These beneficial labour
market records distinguish current retirees from future ones. To estimate future pensions in
the new NDC pension system, it is, therefore, vital to consider actual contribution histories,
which reflect the transformation process of the Polish labour market. This approach is chosen
for the adequacy analysis outlined in the following passages. The presented estimates are
based on the large micro dataset and the micro-simulation model described in detail in section
5.2.

5.4.2 Future pension levels
How pension levels will develop in future decades is answered in the following subsection.
Thereby, we first assess the impact of recent pension reform on prospective pension
adequacy. Second, the main drivers of the decline in future pension levels under the legal
status quo are presented. The subsection concludes by providing a differentiated picture of
pension adequacy over the life-cycle and by contributors’ groups.

367

All cohorts born before 1949 retire under old pension rules. Thus, the initial benefit of most new
female pensioners in 2010 who generally retired at age 60 was already estimated on the basis of the
new NDC benefit formula. The initial benefit of males, on the contrary, was based on old benefit rules
until the year 2014, as they generally retire later at the age of 65.
368
Unemployment was declared illegal during the communist era, see Kramer (1995), p. 76. Thus, one
can assume (nearly) full employment during this period.
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5.4.2.1 Pre-reform scenario
In the period 1999-2010, the Polish pension system was relatively “untouched”— only minor
reforms were legislated.369 The statutory retirement age remained at a level of 60 years for
women and 65 for men. FDC scheme participants transferred about one third of their total
contributions to the 2nd funded pillar. The remaining part was recorded in the 1st pillar, namely
in NDC accounts.370 Under these past rules, i.e. in the pre-reform scenario, adequacy ratios
would decline substantially over the coming decades. Males could expect a drop in adequacy
ratios from 62 % in 2015 to 27 % until 2040. Female average adequacy ratios would shrink
from 39 % in 2015 to 17 % over the same period (see Table 28, before FDC cut 1). How this
pension adequacy outlook changed after recent reforms is discussed in the following passages.
Table 28: Adequacy ratios – Before and after FDC cut 1
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Males
2015

2020

2025

2030

2035

2040

Before FDC cut 1

62.2%

53.5%

44.2%

37.8%

32.4%

26.8%

After FDC cut 1

62.2%

53.6%

44.2%

37.8%

32.3%

26.5%

Females
Before FDC cut 1

38.6%

32.4%

26.8%

22.8%

18.9%

17.0%

After FDC cut 1

38.6%

32.4%

26.8%

22.8%

18.8%

16.8%

Red marked cells outline that the adequacy ratio is lower than in the pre-reform scenario.

Source: Own calculations.

5.4.2.2 The FDC cut 1 reform
In 2011, a partial shift in contributions from the mandatory FDC to the NDC system was
legislated, named here FDC cut 1 reform. The overall contribution rate of 19.52 % of gross
earnings was unaffected by this new law, only the ratios between the NDC and the FDC
portions were changed.371 In terms of adequacy, the FDC cut 1 reform has a relatively small
effect. Only in the very long-run, after 2035, small differences between adequacy ratios in the
pre- and post-FDC cut scenarios become pronounced (see Table 28). Adequacy ratios decrease
by about 0.3 p.p. for individuals retiring in 2040.
Lower adequacy ratios after the FDC cut 1 reform are caused by the differential between NDC
and FDC rates of return. The FDC rate of return is fixed at 3 % (in real terms) until the end of
the projection, in line with the assumptions that the EC (2014) uses. As a consequence, it is
almost twice as high as the NDC rate of return in the projection period 2010-2050 (see Figure
27).
One might argue that the FDC rate should be lower and follow the GDP growth, which is about
the NDC rate of return. This is what the Solow growth model would suggest under the golden
369

This includes, for example, the abolishment of early retirement channels enacted in 2009.
For more details see section 5.1.2.
371
Further details on this reform are provided in 5.1.2.
370
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rule. The link between interest rates and the GDP growth is, however, far from strict. Empirical
research from Bosworth (2014) suggests that global economic factors have a more significant
impact on interest rates than domestic factors, such as GDP growth. The theoretical
relationship between the interest rate and GDP growth is also ambiguous (see section 3.2.2).
Empirically, a significant positive differential between interest rates and GDP growth has been
observed in past decades. In light of these arguments, the assumptions of the EC (2014) are
applied in this study with a fixed 3 % FDC rate of return. Given the uncertainty of future
interest rates, a sensitivity analysis of this key parameter for pension adequacy is provided in
Appendix A-6.
Interestingly enough, only adequacy ratios in the far future are affected by the FDC cut 1
reform. Two factors can explain this observation: First, younger cohorts retiring after 2030 are
affected stronger by the FDC cut 1, as a longer stretch of their contribution career is affected
by this reform. Older cohorts retiring by 2030 are almost unaffected because they often are
not participating in the FDC system.372 And if they are taking part in it, they spend only a small
part of their contribution career in the reformed FDC system (only periods after 2010). Second,
the differential between FDC and NDC rates of return is not significant in the period 19992020. Only after 2020, both rates of return are expected to diverge as the NDC rates of return
shrink considerably via the link to the ageing population (see Figure 27).373 Still, the impact of
the FDC cut 1 is relatively small. FDC contributions represent 37% of the entire old-age pension
contributions. With the FDC cut 1, this proportion is halved to a level of 18% (after 2017). In
other words only 19 % of contributions are affected by the FDC cut 1 reform.
Summing up, the FDC cut 1 reform affects adequacy ratios only in the very long-term and even
then only to a marginal degree. This reform is, however, decisive for the medium- and longterm fiscal stability of the ZUS pension fund discussed in section 5.5.

5.4.2.3 The RA67 reform
In 2012, a further reform was introduced, which increased the legal retirement age to 67. This
reform, here referred to as the RA67 reform, affects men and women very differently. For
males, the statutory retirement age will gradually rise from 65 to 67 by 2020, while for
females, the increase in the retirement age is more substantial from 60 to 67 years until
2040.374
In terms of adequacy, the increase in the retirement age clearly marks the furthest-reaching
reform of the last years. For women, the average adequacy ratio increases by about 65 % until
2040 after the full implementation of the RA67 reform (see Table 29). Both, the longer
contribution period as well as the lower life expectancy at retirement (reducing the
denominator (LE) in the benefit formula), contribute to this adequacy improvement. For men,
the positive impact on adequacy ratios is smaller as the relative increase in the retirement age
(2 years) is lower than for women (7 years). Therefore, male adequacy ratios are “only” about
18 % higher over the long-term (i.e. after 2020).
372

For an overview on FDC participation by birth year see Figure 29.
For the differential between NDC and FDC (compound) interest rates until 2010 see Table 24.
374
A further description of this reform can be found in section 5.1.2.
373
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Table 29: Adequacy ratios after the RA67 reform
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Males
2015

2020

2025

2030

2035

2040

Before RA67

62.2%

53.6%

44.2%

37.8%

32.3%

26.5%

After RA67

65.2%

62.5%

51.3%

44.0%

38.4%

32.0%

Females
Before RA67

38.6%

32.4%

26.8%

22.8%

18.8%

16.8%

After RA67

41.7%

38.5%

34.5%

31.2%

31.5%

27.8%

Source: Own calculations.

5.4.2.4 The FDC cut 2 reform
The most recent pension reform legislated in the Polish parliament in December 2013
represents a clear roll-back from the multi-pillar notion. According to this new act,
participation in the second FDC pillar is not obligatory anymore. FDC members have the option
to switch back to the mono-pillar system every two years. About 85 % of FDC participants used
this chance in mid-2014. A total of 51.5 % of FDC assets, namely those that were invested in
government bonds, were taken over by the general government and shifted to NDC2 accounts.
Furthermore, FDC contribution rates were lowered and fixed at a level of 2.92 % of earnings.
The so called zipper mechanism (described in subsection 5.1.2) will gradually shift the
remaining FDC capital to NDC2 accounts.
The 2013 reform, referred to as FDC cut 2 reform, left the overall pension contribution rate of
19.52 % unaffected. Only the contribution and asset ratios between NDC and FDC were
changed. The reform affects, in particular, individuals who switch back to the mono-pillar
system. They then pay their entire pension contributions into the NDC system. But the
remaining FDC members are also influenced via the lowered FDC contribution rates and the
shift of 51.5 % of FDC assets to NDC2 accounts. As the overall contributions and pension assets
are unchanged under the FDC cut 2 reform, only the difference in the rate of return between
NDC and FDC determines the adequacy impact of this reform.
Overall, the effect of the FDC cut 2 reform on pension adequacy is relatively small. After 2030,
slightly reduced adequacy ratios will be observed (see Table 30). For 2040, this metric is nearly
1 pp lower compared to a scenario without the FDC cut 2 reform. Those retiring in the next
15 years will not be significantly affected by this reform as they participated in the FDC system
to a lower degree, both in terms of coverage and duration. Thus, the reasons for the minor
adequacy impact of this reform are similar to the FDC cut 1 reform (outlined above).
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st

Table 30: Adequacy ratios after the FDC cut 2
nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Males
2015

2020

2025

2030

2035

2040

Before FDC cut 2

65.2%

62.5%

51.3%

44.0%

38.4%

32.0%

After FDC cut 2

65.2%

62.5%

51.2%

43.8%

38.0%

31.3%

Females
Before FDC cut 2

41.7%

38.5%

34.5%

31.2%

31.5%

27.8%

After FDC cut 2

41.6%

38.5%

34.5%

31.1%

31.1%

27.1%

Red marked cells outline that the adequacy ratio is lower than in the pre-reform scenario.

Source: Own calculations.

5.4.2.5 Drivers of future shrinking adequacy ratios
The results show that the adequacy ratios of mandatory public pensions (NDC + FDC) will drop
considerably in future decades. Initial pensions are expected to shrink by almost 50 % relative
to average earnings in the period from 2015-2040 (see Table 30). If we prolong the projection
horizon (despite some caveats)375 to 2050, the drop in adequacy ratios even amounts to 60 %.
Estimates of the European Commission (EC, 2012) also quantify a drop of about 60 % in benefit
levels by 2050. According to their analysis, no other EU country except for Latvia can expect
such a substantial decline in the pension adequacy of the public pension system.376
For policy makers, it is valuable to understand the channels which lead to this reduction in
future adequacy ratios. Only if the main determining factors are known, one can choose
appropriate measures to improve future pension adequacy. This study identifies three main
drivers for the drop in adequacy ratios, namely: 1) demographic factors of the NDC/FDC
formula, 2) contribution career changes as well as 3) the valuation of contribution careers.
They are discussed in the following passages.
The demographic factors of the NDC and FDC benefit formula will lead to significant reductions
in future adequacy ratios. These factors adapt pension rights automatically not only to
changing demographic but also to economic circumstances. Figure 37 demonstrates their
impact on future adequacy ratios for males as an example. The solid line reflects adequacy
ratios under the legal status quo of 2014. The dotted and dashed lines present how adequacy
ratios change if the demographic factors of the benefit formula are ignored.
375

The adequacy outlook of this study is, generally, limited to the year 2040, as information on the
contribution history of those retiring in later years is restricted. For the projection of future adequacy
ratios each individual of the micro database is classified into contribution career groups depending on
his or her past contribution levels, types and frequencies (see subsection 5.2.4). This classification is
challenging for younger cohorts retiring after 2040 (born after 1973). Their contribution behavior can be
observed only at relatively young ages and for short periods. Therefore, adequacy estimates after 2040,
presented here to be more comparable with EC (2012b) projections, should be interpreted with due
care.
376
See gross replacement rates shown in EC (2012b), p. 147. These estimates are not strictly comparable
to the figures shown in this study. The scope of pensions covered as well as the adequacy concept
applied differ slightly. For a further discussion see section 2.1.
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The first demographic factor considers changes in life expectancy at retirement. It is applied in
the NDC and FDC benefit formula via the LE variable (see Eq. 58). With this factor, an increase
in life expectancy translates directly to a drop in initial pension levels. By 2050, the unisex life
expectancy at retirement is assumed to rise by more than four years.377 As a consequence,
pension benefits decline by roughly 20 % up to this point. The average adequacy ratio will be
about 5 p.p. higher in 2050 if no adjustment to life expectancy increases is considered (see
Figure 37, dashed line).
The second demographic factor captures changes in the population of contributors. More
precisely, NDC accounts are indexed in line with the annual wage bill growth. The latter
indexation factor sums up the wage as well as the employment growth. As the Polish working
population is expected to shrink in future decades, the employment growth becomes negative
after 2020 (see also Figure 8). Consequently, the wage bill growth and with it the indexation of
pension rights is lower than the wage growth in future decades (see also Figure 27). This
growth differential leads to a reduction in adequacy ratios of around 3 pp by 2050 (see Figure
37, dashed vs. dotted line).
What is the overall impact of the demographic factors on pension adequacy? To answer this
question, a scenario without these factors is presented in Figure 37 (see dotted line). It
assumes a constant life expectancy (from 2015 onwards) as well as a pure wage indexation of
pension rights. As demonstrated, without the demographic factors adequacy ratios would be
35 % (8 p.p.) higher in 2050. Still, when looking at Figure 37 it becomes apparent that the drop
in future adequacy ratios can only partly be explained by these demographic factors. Other
drivers are more determining for the future adequacy decline.

377

For this calculation the remaining life expectancy of a 67 year old Pole is assessed. We based
calculations on the latest Eurostat assumptions (Europop2013) outlined in section 3.1.
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Figure 37: Male adequacy ratios – The impact of the benefit formula378
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Changing contribution histories represent a further main driver of declining adequacy ratios.
During the communist era, Poland experienced almost full registered employment.379 This
changed after the fall of the Iron Curtain with considerably rising unemployment.380 As a
consequence, older cohorts who worked more years during the communist era have fewer
breaks in their contribution history than younger age groups. This is very apparent in the micro
data on recent contribution histories. Around 20 % of ZUS participants in the period 1999-2010
were dormant in a given year, accruing no pension rights at all.
Besides long contribution breaks, a high proportion of current contributors declare rather low
earnings as a contribution basis. About 75 % of those who acquire pension rights in a given
year declare a contribution basis below the level of average earnings (see Figure 26). There are
various reasons for this. First, a number of ZUS members receive an income from state
benefits, such as unemployment or maternity leave benefits. These benefits are generally
much lower than average earnings, which lowers the average contribution basis. Second,
around 5-10 % of ZUS members declare earnings only equal to the minimum salary. It is
believed that some of these individuals have further earnings not declared for contribution
purposes (see also the next point). Third, about 7 % of total employees have a contract
governed by civil law.381 These contracts, also referred to as “trash contracts” in Poland, are
378

The reader may be surprised by the rise of the adequacy ratio in the year 2019. It is caused by the
increase in the legal retirement age, which is modeled in yearly (and not in monthly) increments. It is
also interesting that adequacy ratios are lower until around 2020 if a pure wage indexation of NDC
pension rights is applied. This is a consequence of the faster wage bill growth, compared to the wage
growth in the early years of the projection.
379
See Dach (1993).
380
See also section 6.1, Figure 45.
381
See OECD (2014a), p. 66.

151

Poland
only to a small degree subject to social security contributions.382 Hence, very little pension
entitlements are earned under these trash contracts. Fourth, entrepreneurs have the choice of
declaring an income for contribution purposes of 60 % of the average earnings in the
economy. About 40 % of entrepreneurs opt for this low contribution basis (see Appendix A-8,
Figure 58). All together these recent trends in contribution careers translate into low pension
contributions and therewith into significantly lower future pension levels.
It is not possible to isolate the precise impact of changing employment careers on adequacy
ratios, as data on the contribution history of current pensioners (to be used as a benchmark) is
missing. Nevertheless, to provide a better understanding of the contribution career effect on
pension adequacy, Table 31 shows a hypothetical scenario with a complete contribution
career. It quantifies the adequacy ratio for a male contributor who retires at age 67 in 2050
with 47 full contribution years and an average male earnings career. Under the current NDC
benefit formula, this hypothetical contributor could expect an initial pension level amounting
to about 47 % of average earnings. If the demographic factors are ignored his adequacy ratio
would amount to 64 %. These adequacy ratios are more than twice as high as the estimates
based on observed contribution careers. In fact, if we project actual contribution careers in the
future, adequacy ratios amount to only 22 % with the demographic factors and 30 % without
these factors. These numerical examples indicate that changes in contribution careers are
most likely the key factor for the drop in adequacy ratios.
Table 31: Adequacy ratios under complete and observed contribution careers
Benefit Formula

New NDC/FDC
formula ᶜ

Old DB formula

Complete contribution career ᵃ

Observed contribution careers

Base scenario

47%

Base scenario

22%

… with constant
LE

60%

… with constant LE

27%

… + with wage
indexation

64%

… + with wage
indexation

30%

Base scenario

80%

Actual values
observed in 2012 ᵇ

76%

Red marked cells show adequacy ratios under current rules and contrbution behaviour.
a Assumptions: average age-specific male earnings, contribution career from age 20-67 with no career breaks.
b This adequacy ratio reflects initial benefits in relation to average earnings in the economy of new male pensioners in 2012.
These retirees still spent about half of their contribution career during the communist era with less broken contribution records.
c We assume retirement in 2050 and apply the corresponding macro-economic growth assumptions up to this point.

Source: Own estimations.
382

Only the first of these contracts (often with minimum wage) is subject to social contributions. All
following contracts are contribution exempt. It is planned that all specific task contracts from 2016
onwards up to the level of the minimum salary will be covered by social contributions.

152

Poland
Last but not least, the valuation of contribution careers via the pension benefit formula
determines the future decrease in pension adequacy. Most of male retirees in 2010 could still
benefit from the generous, old, defined benefit (DB) pension system. Under these past pension
rules, generally only ten consecutive years with the highest salaries were chosen as earnings
bases for the benefit calculations. Non-contributory periods (such as maternity leave,
registered unemployment, etc.) were directly linked to these (high) reference earnings.
Furthermore, a minimum replacement rate383, amounting to 24 % of the average earnings
(after social contributions), was guaranteed under the old DB formula. As a result, a male
contributor with a complete contribution career could expect an adequacy ratio amounting to
about 80 % of earnings under the old DB system (see Table 31). The NDC system, on the
contrary, is strongly based on the notion of equivalence. The level of accrued pension rights is
directly linked to the amount of contributions paid. As a consequence, adequacy ratios of a
male contributor with a complete contribution career would amount to about 47 % in the base
scenario only. If the demographic factors are ignored, the adequacy ratio would amount to
64% (see Table 31). Thus, there is still a differential of 16 pp compared to the old DB formula
(with an adequacy ratio of 80 %). This differential indicates that contribution careers are
valuated less in the NDC/FDC benefit formula compared to the old DB system.
Summing up, three main factors explain the substantial drop in adequacy ratios: 1)
demographic factors of the NDC/FDC formula, 2) contribution career changes as well as 3) the
valuation of contribution careers. For males, for instance, adequacy ratios decline from 65 % in
2015 to 22 % in 2050. These ratios would shrink to 30 % in 2050 if the demographic factors
were not applied in the NDC/FDC benefit formula. In other words, only about one fifth of the
future drop in pension adequacy is explained by these demographic factors. Four fifths of the
adequacy decline is caused by the last two factors related to contribution careers. The
example in Table 31 shows that adequacy ratios could be almost doubled if contributors
showed contribution careers without breaks and if they declared a contribution basis equal to
average earnings. Therefore, to improve future pension adequacy, policies which increase
pension contributions paid over the life-cycle are decisive. Promising reforms in this direction
are discussed in section 6.3.

5.4.2.6 Future pension adequacy over the life-cycle
So far the focus was set on pension adequacy at the point of retirement. How pension levels
develop over the entire period of retirement has not been considered. This limits the adequacy
analysis. In fact, adequacy ratios in the first year of retirement can substantially differ
compared to later years. This phenomenon is demonstrated in Table 32. It outlines the
development of pensions relative to earnings for females retiring in 2015 as an example. In the
first year of retirement, they can expect an adequacy ratio amounting to 42 %. After 20 years
in retirement (in 2035), pensions are only worth 27 % of average earnings. Indexation rules
explain the drop in adequacy ratios during retirement. Pensions are revaluated annually with
inflation and 20 % of real earnings growth. Thus, benefits are gradually decoupled from the

383

The replacement rate and the adequacy ratio are equal in the scenario of a male who earns an
average salary in the economy.
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general earnings development over the retirement span.384 As a rule of thumb, adequacy
ratios shrink by almost 20 % in each decade of retirement in Poland.
Table 32: Adequacy ratios over retirement – The example of females retiring in 2015
st

nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Year

2015

2020

2025

2030

2035

Adequacy ratio over
retirement

42%

37%

33%

29%

27%

Source: Own calculations.

Life-cycle adequacy ratios (LCAR), a new indicator set up in this study, can demonstrate the
impact of indexation regimes on pension adequacy. They reflect the average adequacy ratio
over the expected retirement period (see section 2.1). LCAR are about 10-20 % lower than
adequacy ratios (AR) in the first year of retirement (see Table 33). In particular for women they
are significantly below AR values. This is a consequence of the longer retirement duration of
females compared to males. In fact, women retire earlier on average and have a longer life
expectancy. Females who retire, for instance in 2015, can look forward to an expected pension
duration of 23 years, while males only remain in retirement for 15 years (see Table 33). As a
result, women are affected greater by indexation rules.385
st

Table 33: Life-cycle adequacy ratios
nd

incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Males
Year of retirement

2015

2020

2025

2030

2035

2040

65%

63%

51%

44%

38%

31%

55%

54%

45%

39%

34%

28%

LCAR / AR

85%

86%

88%

89%

89%

89%

Legal retirement age

66

67

67

67

67

67

Expected retirement
duration (in years)

15

15.1

15.7

16.3

16.9

17.5

Adequacy ratio (AR)
at retirement
Life-cycle adequacy ratio
(LCAR)

Females
Year of retirement

2015

2020

2025

2030

2035

2040

Adequacy ratio (AR)
at retirement

42%

39%

35%

31%

31%

27%

Life-cycle adequacy ratio
(LCAR)

33%

31%

29%

26%

27%

24%

LCAR / AR

78%

80%

83%

85%

87%

87%

Legal retirement age

61

62

63

64

66

67

Expected retirement
duration (in years)

23.1

22.9

22.7

22.5

21.4

21.1

Source: Own calculations.
384

This is the case if the positive real earnings growth, observed across OECD countries in recent
decades, continues in the future. For a further discussion of the wage growth assumptions see section
3.3.
385
Of course, the difference between LCAR and AR is greatly affected by the future wage growth. A
higher wage growth increases the difference between LCAR and AR – and vice versa.
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As shown, the purchasing power of pensioners diminishes over retirement relative to the living
standards of the working population. This observation does not necessarily imply that the
indexation regime needs to be changed.386 At the end, one is confronted with a trade-off: A
higher indexation, for instance with full wage growth, is rather costly in fiscal terms (see
Appendix A-2, Figure 56). Thus, under tight budget constraints, pension levels at the start of
retirement may need to be reduced in order to finance a higher pension indexation.387 This
would be at the cost of poorer pensioners. They generally live shorter than their richer
counterparts and can therefore benefit less from a higher pension indexation rate.388
The outcomes underline that initial pension levels only demonstrate a part of the adequacy
picture. Very low benefits in the first year of retirement will become even lower in terms of
earnings at a later stage of retirement. It is all the more important to guarantee that the
starting pension is not too small. Hence, the following passages look at groups which are at
high risk to earn very low pension entitlements.

5.4.2.7 Future adequacy risk groups
In the Polish pension system, initial benefit levels directly mirror the past contribution careers
of retirees. As a consequence, pension rights accrued by an ordinary employee differ widely
from someone who spent most of his/her contribution career in unemployment. The
contribution record of entrepreneurs is also not comparable to normal employees as their
contribution basis is often capped at 60 % of average economy-wide earnings (see section
5.2.4). These examples point out that it is valuable to further differentiate the adequacy
analysis by contribution careers. On this basis we can identify the groups which are at high risk
to earn very low pension entitlements.
The adequacy outlook is, therefore, further differentiated by four major contribution career
groups: 1) employees, 2) entrepreneurs and 3) the unemployed. Additionally, a group of those
with very few contribution records in years 1999-2011 is considered. We refer to them as 4)
dormant contributors, as these individuals “disappear” from the dataset for long periods of
time. In total, about 88 % of contributors can be identified in one of these four groups.389
Future expected adequacy ratios differ widely by the four contribution career groups.
Employees can look forward to the highest adequacy ratios in future decades (see Table 34).
386

The low pension indexation in Poland, however, calls for a frequent evaluation of pension levels. The
risk of high and non-anticipated earnings growth and as a result of insufficient life-cycle savings is born
by retirees under a price indexation regime. Thus, politicians should consider a temporary change in
indexation rules in times of very high earnings growth. This was, for example, the case in Poland in the
years 1996-2000. In this period the value of pensions relative to earnings shrank by over 35 %, see
Whitehouse (2009), p. 25. Likewise, a reduction in pension levels in nominal terms should be allowed in
periods of negative earnings growth.
387
Additionally, one can argue that rational and forward-looking scheme members can prepare
themselves for a lower pension indexation via additional savings. They know their preferred retirement
consumption path best. See Whitehouse (2009), p. 27.
388
For a literature overview on differential mortality by income see Goda et al. (2011) as well as
Whitehouse and Zaidi (2008).
389
For a description of the measurement and size of these contribution career groups see subsection
5.2.4.
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Their initial pensions relative to average earnings are about 10 p.p. larger than those of
average ZUS participants. Entrepreneurs, on the contrary, can expect lower than average
adequacy ratios. This is a consequence of the contribution basis capped at 60 % of average
earnings for many entrepreneurs. As already expected, the lowest adequacy ratios are
estimated for contributors who are mostly dormant and unemployed. They show very short
periods of actual contributions and if pension rights are accrued they are of small magnitude.
Consequently, their adequacy ratios in future decades are very small too. Adequacy ratios of
male individuals with frequent unemployment periods shrink from about 46 % in 2015 to 7 %
in 2040. The female unemployed can expect a decline in adequacy ratios from 28 % in 2015 to
5 % in 2040. The adequacy outlook for dormant contributors is very similar. Their expected
benefit levels are also far below the minimum pension threshold in the long-term (see next
section).
Table 34: Expected adequacy ratios by dominant contribution career groups
st

nd

legal status of 2014, incl. 1 and 2 pillar, wage growth = AWG, FDC interest rate = 3%
Average scheme member
2015

2020

2025

2030

2035

2040

Males

0.65

0.63

0.51

0.44

0.38

0.31

Females

0.42

0.38

0.34

0.31

0.31

0.27

Employees
2015

2020

2025

2030

2035

2040

Males

0.78

0.72

0.61

0.53

0.47

0.40

Females

0.47

0.43

0.40

0.38

0.40

0.38

Entrepreneurs
2015

2020

2025

2030

2035

2040

Males

0.60

0.56

0.46

0.38

0.32

0.28

Females

0.37

0.35

0.31

0.27

0.25

0.25

Unemployed
2015

2020

2025

2030

2035

2040

Males

0.46

0.41

0.31

0.22

0.14

0.07

Females

0.28

0.24

0.18

0.13

0.10

0.05

Dormant Contributors
2015

2020

2025

2030

2035

2040

Males

0.46

0.40

0.29

0.21

0.13

0.06

Females

0.27

0.22

0.17

0.12

0.09

0.04

Source: Own calculations.

The results for the group of dormant contributors should be interpreted with caution. It is not
clear why these scheme participants are inactive in terms of contributions over longer time
periods. Some of them could be abroad, possibly earning pension rights there. Others may be
working in the grey zone and therefore do not declare their income for contribution purposes.
Future research should further investigate why a sizeable group of dormant contributors stays
inactive for such long time spans.
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A further group which can expect low pension benefits are individuals who earn only small
salaries. In line with the notion of equivalence, on which the Polish pension system is based
strongly, these low earnings translate into comparably little pension entitlements. To illustrate
this point let us look at the example of a minimum wage earner. He started his contribution
career at the age of 20 and earned the minimum wage over his entire work life until
retirement at age 67 in the year 2040 (without any breaks). After this work history, he can
expect an adequacy ratio of about 20 % in 2040 – which may be deemed by the society as too
low.390 The gross replacement rate (RR), measuring the ratio of the pension to former earnings,
amounts to 48 % for this minimum wage earner.391 This indicates again that the low pension
level mirrors low earnings during the working career. Still, the RR is comparably low in an
international context: Across 34 OECD countries, the average gross replacement rate for male
low earners amounts to 71 % (only Germany shows a lower RR).392 In light of these findings we
will discuss various measures to improve pension adequacy for low income earners in section
6.3.393

5.4.3 Future potential minimum pension recipients
Policy makers are interested in the future distribution of pension benefits, in particular at the
lower end.394 A high share of beneficiaries with very low pension income can be accompanied
by social tensions and may not be socially optimal. Additionally, future fiscal pressure rises if
increasing resources from the state budget are required to finance a growing group of
minimum pension (MP) recipients. Given this interest, the following passage quantifies the
number of individuals who will fall below the MP threshold in Poland. It demonstrates that
recent reforms have reduced the number of future expected MP recipients significantly. These
estimates are then used to quantify the aggregate budget resources necessary to finance the
MP in future decades in section 5.5395
Generally, there is agreement that pensions should prevent scheme members from falling
beyond a certain poverty threshold.396 A standard instrument to alleviate old age poverty is the
MP. It guarantees a lower threshold of pension benefits if certain criteria are met. The vast
majority of European pension systems use MPs of various designs.397

390

As shown in the passages below, this minimum wage earner is not benefiting from a top-up via the
minimum pension (under current indexation rules).
391
These are own estimates which are closely in line with outcomes of the OECD (2013a), p. 135.
392
See OECD (2013a), p. 135. For this OECD comparison individuals with earnings equal to 50 % of
average salaries have been assessed– which close to ratio of the minimum wage to average earnings in
Poland (41 %).
393
For the interested reader empirical replacement rates are demonstrated in Appendix A-8.
394
One of the main goals of the common EU policy is to increase social cohesion and to reduce the
number of people at risk of poverty. The Europe 2020 strategy envisages a reduction in people at risk of
poverty by 20 million by 2020, see EC (2010).
395
So far literature on the impact of MP arrangements on aggregate pension expenditures is limited
(Sanchez-Martin, 2010; Diaz-Gimenez and Diaz-Saavedra, 2014). One reason for this literature gap may
be that such analysis requires comprehensive micro data as well as micro and macro projection tools.
The study at hand aims to partially bridge this literature gap.
396
See section 2.1.
397
For an overview see e.g. Pearson and Whitehouse (2009), p. 103 or Missoc (2014).
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5.4.3.1 The minimum pension threshold – Today and in the future
In Poland, the MP guarantees a benefit level amounting to around 23 % of average earnings in
the economy in 2013 (831 PLN monthly). Retirees are eligible for this lower pension threshold
if a sufficient contribution record has been accrued. At least 25 contributory service years (CP)
and non-contributory service years (NCP) are required to receive a MP.398 In 2010, about 1 % of
new old age retirees received a MP. This ratio differed between genders. Only about 0.6 % of
males received the MP, for females this ratio was higher at 1.6 %.
The future level of the MP depends greatly on its indexation. As with all other social benefits,
the MP is also annually adjusted by 20 % of the average salary in the economy. If this
indexation rule persists, the MP will increasingly be uncoupled from the general earnings
development. Under our standard wage growth assumptions, the MP will fall from the current
23 % to about 10 % of average earnings by 2060 (see Figure 38). This MP development is
considered in our standard scenario projections of future MP recipients. To evaluate the
robustness of the MP indexation choice, Figure 38 shows the expected ratio of the MP to
average earnings under different wage growth assumptions. A more rapid wage growth, 1 pp
higher than in the standard scenario, translates for instance into a MP level amounting to 7 %
of average earnings in 2060. Chlon-Dominiczak and Strzelecki (2013) underline that a MP level
below 15 % of average earnings would (most likely) not be in line with the ILO Conventions 102
and 128.399 This 15 % threshold will be reached in 2032 under our standard assumptions and in
2027 (2050) under the higher (lower) wage growth scenario. Thus, even under a very low wage
growth scenario, future MP levels will breach against ILO conventions in the next decades. A
continuation of current MP indexation rules over the long-term, therefore, seems unlikely. In
light of these arguments, a full wage indexation of MPs is considered as an alternative scenario
in the following calculations.

398

For women currently a total of 20 CP and NCP are required to receive a MP. This condition will be
gradually increased to 25 CP and NCP by 2022.
399
For further details see Chlon-Dominiczak and Strzelecki (2013), p. 22.
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Figure 38: The development of the minimum pension 2015-2060
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Source: Own calculations.

5.4.3.2 Projection of future minimum pension recipients
The projection results indicate that a significant share of pension scheme members will fall
below the MP level in future decades. Table 35 presents the MP proportion under current MP
indexation rules. Whether individuals fulfil the contribution record to obtain the MP is
disregarded for a start. Table 35 demonstrates that recent pension reforms significantly affect
the probability of falling below the MP. Under the legal status quo of 2010 (before the FDC cut
1), the proportion of women who fall below MP levels rises to about 46 % in 2040 (see Table
35). Also for males this proportion rises substantially to 28 % in 2040. The FDC cut 1 reform has
very little impact on MP probabilities. The effect of this reform is visible only in the very longterm, similar to its impact on adequacy ratios (see subsection 5.4.2). The most successful
initiative to limit the number of individuals falling below the MP is the retirement age reform
(RA67). Due to the later retirement age, the MP probability is almost halved for women over
the next decades. For men, the likeliness of falling below the MP threshold shrinks only to a
minor degree after the RA67 reform. This can be explained by the lower relative raise in the
retirement age for men compared to women (see subsection 5.1.2). The FDC cut 2 introduced
in 2014 has only a minimal effect on the proportions of falling below the MP. A tiny increase
can only be observed in the very long-term.400

400

The reasons for the small impact of the FDC cut 1 and 2 reform on future pension levels have been
outlined in the previous subsection 5.4.2.
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Table 35: Proportion of new retirees falling below the minimum pension level
wage growth (g) = AWG, MP indexation=0.2*g

2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

7%

18%

28%

Females

6%

15%

28%

38%

49%

46%

After FDC cut 1
Males

2015
1%

2020
1%

2025
1%

2030
7%

2035
18%

2040
29%

Females

6%

15%

28%

38%

50%

47%

After RA67 reform
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

13%

22%

Females

6%

4%

8%

19%

21%

29%

After FDC cut 2
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

13%

22%

Females

6%

4%

8%

19%

21%

30%

Source: Own calculations.

Clearly, not all individuals who fall below the MP level will be eligible for the MP. In fact, not all
of them will reach the contributory (CP) and non-contributory service periods (NCP) required
to obtain the MP. According to the micro simulation (presented in section 5.2), only about 30%
satisfy the CP and NCP necessary to receive the MP. Nevertheless, the number of new male
retirees eligible for a MP is expected to grow from 0.6 % in 2010 to about 6 % by 2040 – a
tenfold increase in only three decades. For women, the ratio is almost twice as high in 2040
with 11 % being eligible for a MP – compared to 1.6 % in 2010. At this point it should be
underlined that these results assume a continuation of current contribution behaviour.
However, behavioural changes are quite likely. Individuals might contribute more intensively
and longer if it helps them reach the MP eligibility criteria. From this viewpoint, one should
regard the estimates as conservative proxies of future minimum pension recipients.
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Table 36: Proportion of new retirees eligible for a minimum pension
wage growth (g) = AWG, MP indexation=0.2*g

Pre-reform
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

3%

11%

Females

5%

7%

13%

20%

30%

26%

After FDC cut 1
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

3%

11%

Females

5%

7%

13%

20%

31%

26%

After RA67 reform
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

1%

5%

Females

4%

2%

1%

2%

4%

10%

After FDC cut 2
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

1%

1%

6%

Females

4%

2%

1%

2%

4%

11%

Source: Own calculations.

The results indicate that future MP expenditures financed by the state budget will significantly
rise in future decades. To which extent this increase will take place depends, however, not
only on the pure number of future MP recipients. Additionally, the difference between own
pension rights and the MP, i.e. the pension gap to be financed by the state budget, plays a role
for the quantification of future MP expenditures. According to our estimates, most MP
recipients have accrued own pension benefits, which are relatively close to the threshold of
the MP. The average gap amounts to about 3 % of average earnings in the period 2015-2040
and varies slightly over time and between gender (see Table 37).
Table 37: Gap between pension benefits accrued and MP401
wage growth (g) = AWG, MP indexation=0.2*g
Average gap between own pension rights and MP
in terms of average earnings in the economy
2015

2020

2025

2030

2035

2040

Males

4%

6%

3%

1%

1%

3%

Females

4%

3%

3%

2%

2%

4%

Source: Own calculations.

The projection of MP recipients depends greatly on the MP indexation. In the previous
passages we discussed that a continuation of the current low indexation is unlikely over the
long-term. Therefore, the projection of MP recipients is additionally carried out for a full wage
401

These figures reflect the legal status of 2013, after the FDC cut 2 reform. The gaps are estimated for
individuals who are eligible for a minimum pension only.
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growth indexation of the MP. The ratio of the MP to average earnings is fixed at 22 % from
2015 onwards. Under this higher indexation scenario, about 25 % of scheme members can
expect to receive a MP in 2040 (see Table 38). In other words, the projected recipients of the
MP are more than three times higher than under current indexation rules. Also, the average
gap between own pension benefits accrued and the MP increase under the higher indexation
scenario (see Table 39).
Table 38: Proportion of new retirees eligible to a MP – Full wage indexation of MP
wage growth (g) = AWG, MP indexation=1.0*g

After FDC cut 2
2015

2020

2025

2030

2035

2040

Males

1%

1%

1%

2%

9%

21%

Females

5%

5%

10%

15%

21%

29%

Source: Own calculations.

Table 39: Gap between pension benefits accrued and MP – Full wage indexation of MP 402
wage growth (g) = AWG, MP indexation=1.0*g
Average gap between own pension rights and MP
in terms of average earnings in the economy
2015

2020

2025

2030

2035

2040

Males

4%

4%

5%

3%

4%

6%

Females

4%

4%

3%

4%

5%

7%

Source: Own calculations.

In summary, this section 5.4 has provided a number of key policy messages: pension adequacy
will decline at an unprecedented rate in Poland. Adequacy ratios will drop by over 40 % in the
period 2015-2040. The pension decrease would be even more pronounced without the
legislated increase in the retirement age. This reform raises adequacy ratios by 65 % for
females and by 18 % for males over the long-term. The other recent reforms, namely the FDC
cuts legislated in 2011 and 2013, affect pension adequacy only to a minor degree. The largest
adequacy decline is projected for long-term unemployed and dormant contributors. With the
pension decrease, the risk to fall below the minimum pension threshold is rising. Currently,
about 1 % of new retirees are minimum pension beneficiaries. This proportion will increase to
nearly 10 % in 2040 under current minimum pension indexation rules and to about 25 % if
minimum pensions are indexed with the general wage growth. Changes in contribution careers
are the key driver for the drop in pension adequacy. The valuation of contribution careers
determines the decline too. Only about one fifth of this drop can be explained by the
demographic factors of the benefit formula.

402

These figures reflect the legal status after the 2013 pension reform. We only estimate these gaps for
individuals who are eligible for a MP.
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The outcomes of this section should not be seen as a forecast but rather as a projection of the
status quo. In other words, these results indicate what one can expect if politicians do not alter
the rules and contributors do not change their behaviour. The immense decline in adequacy
ratios presented here is most likely socially unacceptable. Therefore, it is only a matter of time
until reforms that will mitigate this negative adequacy outlook are discussed. To trigger this
discussion, a number of possible reforms are evaluated in section 6.3.
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5.5 Cash flow projection
The general pension system (ZUS) is the largest item of Polish public finances with
expenditures adding up to about 10 % of GDP. The system is greatly challenged by the
predicted tripling of the old-age dependency ratio until 2060 (see subsection 3.1.2). Indeed, no
other EU country except for Slovakia is confronted with such a rapid ageing process. The
question of how the Polish pension system can cope with this demographic challenge is
answered in the next two subsections. For this sustainability analysis, various indicators are
used. First, a projection of annual cash flows until 2080 is demonstrated in this section 5.5.
Thereafter, section 5.6 presents implicit pension debt figures, which quantify long-term
pension costs with a single number. Various reform scenarios are evaluated with the chosen
sustainability indicators. This includes the cut in 2nd pillar contributions introduced in 2011, the
increase in the retirement age to 67 legislated in 2012 as well as the transfer of 2nd pillar
pension obligations to the general government in 2014.403 All figures focus on the ZUS pension
system only.404 Moreover, only unfunded pension expenditures and contributions are covered
in the following analysis.
The starting point for the cash flow projection is the year 2010. This specific base year is
chosen as it represents the pre-reform “pension world”, before the profound recent legal
changes. In this starting year, the ZUS pension fund showed a tremendous gap between
contributions and expenditures, amounting to about 4.8 % of GDP (see Table 17). This gap was
mainly financed by the state budget, i.e. taxpayers bridged the ZUS deficit.405 The huge
mismatch406 between aggregate contributions and expenditures is partly caused by the
introduction of a two pillar pension system. In the transition process about one third of total
mandatory pension contributions were channelled to the funded pension scheme. These
revenues are missing in the PAYG system and amounted to about 1.6 % of GDP in 2010. They
explain about one third of the overall financing gap. The other two thirds of the ZUS deficit
indicate that total pension contributions (19.52 % of earnings) are insufficient to cover the
current relatively generous pension benefits.407 The next passages show that the ZUS deficit
will change remarkably in future decades.

403

For more details on the recently enacted reforms in Poland see section 5.1.2.
This includes the miners’ pension scheme. Other smaller pension schemes for farmers (KRUS) and
government employees are disregarded.
405
It is mostly the working age population that is financing the current deficit as they pay the highest
taxes per capita. Besides the support of the elderly via tax and contribution payments, these young
cohorts need to save for their old-age as future NDC pension levels will be less generous. Therefore, one
often refers to a double burden for younger cohorts who finance the transition from a PAYG to a
(partially) funded pension system.
406
The total of tax subsidies was almost equal to the entire personal income tax revenues in 2010.
407
The actuarially unbalanced miners’ pension scheme contributes to the ZUS deficit too. This system
alone shows a mismatch of contributions and expenditures amounting to 0.4 % of GDP.
404
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Table 40: Total ZUS pension expenditures and contributions in 2010
Expenditures (A)
relative to GDP
Old age
8.0%

Disability Survivors'
1.1%

1.3%

Gap
(A) - (B)
relative to GDP

Contributions (B)
relative to GDP
Total

Old age
conributions

Disability &
survivors'
contributions

Total

Total

10.4%

3.8%

1.8%

5.6%

4.8%

Source: Own illustration based on ZUS statistics.

5.5.1 Pre-reform scenario
The fiscal outlook starts with a projection of future cash-flows under the so called pre-reform
scenario. As the name implies, all reforms enacted since 2011 are disregarded in this scenario.
Thus, it is assumed that the statutory retirement age amounts to 65 for men and 60 for
women with no further raises planned. About 75 % of the population participates in the mixed
pillar system and new contributors are automatically enrolled in the 2nd pillar. Mixed pillar
members pay only 12.22 % of their earnings to the pension fund, while single pillar members
contribute 19.52 %.
The dotted lines of Figure 39 illustrate the projected path of contributions and expenditures in
the pre-reform scenario. As apparent, the gap between pension expenditures and
contributions would remain substantial until 2025 (see Figure 39). Thereafter, the fiscal
situation of the ZUS pension system gradually eases. This development is mainly driven by
declining pension expenditures. In fact, unfunded pension benefits shrink over time in the prereform scenario due to two factors. First, new retirees increasingly participate in the multipillar system and, therefore, have accrued less pension rights in the 1st pillar. Additionally,
pension levels diminish due to less favourable contribution careers and a less generous benefit
formula (see subsection 5.4.2). As a result, the ZUS deficit shrinks from 4 % to 1 % of GDP in
the period 2025-2080.408
The revenue side is relatively stable over time in the pre-reform scenario. An increase can be
observed in 2012, which reflects the rise in disability contribution rates from 6 % to 8 % of the
contribution basis. The pre-reform scenario already considers this legal change to isolate the
impact of old age pension reforms, described in the next passages. After 2012, a slight decline
in aggregate contributions occurs (in terms of GDP). This is a consequence of the gradual
reduction in average NDC contribution rates (shown in section 5.3.1, Figure 30).

408

In the year 2080, the transition process from the pre-1999 single pillar to the mixed NDC/FDC pillar
system is almost fully finalized as most scheme members benefiting from the old pre-1999 retirement
rules have died.
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Figure 39: Cash flows
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Source: Own calculations.

5.5.2 The FDC cut 1 reform
In 2010, the Maastricht deficit for Poland amounted to 7.8 % of GDP. Under these tight budget
constraints the high transition costs of the two pillar pension system were seen as unbearable.
Therefore, the government legislated a partial shift in FDC contributions to the unfunded NDC
system in 2011, following the example of many other CEE countries at that time.410 This reform
is here named FDC cut 1, as it was the first step to curtail the 2nd pension pillar. Since the
introduction of the NDC/FDC system in 1999, contribution rates remained unchanged,
amounting to 12.22 % of gross earnings notionally recorded in the NDC account, and 7.3 %
actually saved in the FDC account. With the 2011 reform, the FDC portion was lowered to 2.3%
and the NDC contribution rate increased to 17.22 %. The impact of the FDC cut 1 reform on
future pension finances is illustrated with the dashed lines in Figure 39. As visible, the shift in
FDC contributions to the PAYG system showed an immediate impact on the revenue side. Total
PAYG contributions increase by about 1 % of GDP from 2010 to 2012. Also in the long-term are
unfunded contributions nearly 1 % of GDP higher than under the pre-reform scenario.
Expenditures are relatively unaffected by the shift in FDC contributions until 2025. This can be
explained by the fact that only a small share of older cohorts who retire before 2025
participate in the FDC system. Thus, the shift in FDC contributions does not affect their pension
entitlements. Younger cohorts, on the contrary, participate in the FDC system to a higher
degree. For them, the shift in FDC contributions to the NDC system translates to a significant
increase in unfunded pension entitlements. As a direct consequence, pension expenditures will
409

Revenues from the state budget are neglected in this and the other cash flow figures. Moreover, only
unfunded contribution and expenditures are taken into account.
410
See Bielecki (2011), p. 2.
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increase gradually after 2025 compared to the pre-reform scenario (see Figure 39). In the longterm, the FDC cut 1 extends the NDC system and increases overall PAYG expenditures by
almost 1 % of GDP. Overall, the FDC cut 1 reform improved cash flows right after its
introduction in 2011. Over the very long term, the rise in contributions will be roughly matched
by an increase in expenditures.

5.5.3 The RA67 reform
The Polish economy will be confronted with a rapidly shrinking workforce over the next
decades (see section 3.3, Figure 8). This process is just starting, as baby boomer generations
born in the late 50s and early 60s are about to leave the labour market for retirement. Alone in
the period 2015-2025, the working population (aged 20-64) will decrease by 10 %. To mitigate
this development, and the resulting pressure on public finances, the government adopted a
gradual increase in the statutory retirement age in 2012. After this reform, the earliest
retirement age for women increases from 60 to 67 in the period 2013-2040 and for men from
65 to 67 in the period 2013-2020.411 This legal change is referred to as RA67 reform in the
following passages. Its impact on pension finances is illustrated in Figure 40. The dashed line
shows cash balances without the increase in the retirement age (i.e. after the FDC cut 1), while
the straight line illustrates the changes after the RA67 reform.
As apparent in Figure 40, the RA67 reform stabilizes the long-term finances of the ZUS pension
fund.412 From a fiscal point of view, the relatively rapid increase in the retirement age is well
chosen. Pension expenditures will shrink significantly in the period 2015-2025. This period
covers exactly the years in which the fiscal pressure is relatively high due to the large
retirement inflow of baby boomer generations. In the first years of the increase in the
retirement age (2015-2025), the impact on expenditures is higher as both men and women are
affected by the reform. Thereafter, the effect of the RA67 reform on the expenditure side is
less visible until 2040. In this period (2025-2040), one can identify two factors with opposite
effects on the level of expenditures. On the one hand, women will postpone their retirement
in line with the increase in the retirement age until 2040. This postponement effect leads to a
decrease in total expenditures. On the other hand, both men and women retire later and are,
therefore, entitled to higher pension benefits than under a scenario without the RA67. This
entitlement effect increases total expenditures. Until 2040, the postponement effect outweighs
the entitlement effect and expenditures are slightly lower than under the previous legal rules
of 2011. After the year 2040, however, the entitlement effect determines the rise in
expenditures as more and more pensioners with higher benefits than under the 2011 legal
status enter the retiree population.

411
412

Earlier retirement is still possible for special employment groups, such as teachers.
For further details on the modeling of this reform see section 5.3.
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Figure 40: Cash flows – With and without the RA67 reform
11%

expenditures and revenures relative to GDP

10%

9%

8%

7%

6%

5%

2080

2075

2070

2065

2060

2055

2050

2045

2040

2035

2030

2025

2020

2015

2010

4%
year
revenues - without RA67

expenditures - without RA67

revenues - with RA67

expenditures - with RA67

Source: Own calculations.

The RA67 reform affects various sub-systems of government finances. Disability expenditures,
also covered in Figure 40, increase due to this reform by about 0.2 % of GDP over the longterm. Disability beneficiaries stay longer in the disability system as the legal retirement age
increases. Moreover, expenditures rise due to a higher inflow into disability. This is caused by
the worsening of health status with age. Consequently, if people have to retire later, they are
more likely to be eligible for disability benefits during the prolonged working period. 413
Furthermore, minimum pension expenditures will decrease by about 0.3 % of GDP over the
long-term, as less individuals fall below the minimum pension threshold after the raise in the
retirement age (see subsection 5.4.3). Overall, the RA67 reform will be very successful in
limiting the ZUS deficit by an average of about 0.6 % of GDP until 2060.414

5.5.4 The FDC cut 2 reform
With public debt nearing the constitutional debt limit of 60 %, the Polish government rolled
back further from the 2nd pillar pension scheme. In December 2013, it adopted a shift in 51.5 %
of FDC assets (8.5 % of GDP) to the general government. Additionally, FDC participants were
given the chance to switch back to the mono-pillar system. About 85 % of FDC participants
chose this option.415 In line with these measures, the 2013 reform is referred to as FDC cut 2
413

A detailed analysis of the feedback loops of a higher retirement age on disability finances is provided
by Jabłonowski and Müller (2015), p. 73-75.
414
As shown by Jabłonowski and Müller (2014), the overall the impact of the RA67 on the long-term
stability of public finances is positive too. It increases revenues in the tax system (mainly personal
income taxes) as well as healthcare contributions.
415
We assume that the FDC participation after this reform remains constant and that 15 % of new future
entrants will choose to participate in the mixed pillar system.
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reform. Its impact on future pension finances is displayed in Figure 41 (see circle-marked
lines).
The FDC cut 2 reform will lead to a gradual increase in ZUS revenues over the next three
decades (see Figure 41).416 The largest annual increase in terms of GDP can be observed in
2014. In this year, average contributions to the NDC system increased by about 0.5 % of GDP,
as 85 % of FDC members switched back to the mono-pillar system. They now contribute
19.52% instead of 16.42 % of earnings to the PAYG system.417 After 2014, the slight rise in
revenues is mainly explained by the “zipper mechanism” (described in section 5.1.2). Through
this mechanism, increasing amounts of FDC pension rights are gradually shifted to the NDC
system in the last 10 years before retirement.418 Upon retirement, i.e. after a time lag of about
10 years, higher benefits are then paid out in the unfunded NDC system, which raises the
expenditure side by about 1 % over the long-term.
Overall, the FDC cut 2 reform softens the transition process of the public pension system in the
next decades. As a consequence, the ZUS pension system will require lower state budget
subsidies.
Figure 41: Cash flows – With and without the FDC cut 2 reform
11%

expenditures and revenures relative to GDP

10%

9%

8%

7%

6%

5%

revenues - before FDC cut 2

year

revenues* - after FDC cut 2

2080

2075

2070

2065

2060

2055

2050

2045

2040

2035

2030

2025

2020

2015

2010

4%

expenditures - before FDC cut 2
expenditures - after FDC cut 2

Source: Own calculations. * including FDC transfers to the buffer fund.

416

Figure 41 does not cover the one off asset transfers in mid-2014 amounting to roughly 8.5 % of GDP.
For further details on the contribution rates applied in future years see 5.3.1, Figure 30.
418
The amount of FDC assets shifted each year via the “zipper mechanism” depends on the rate of
return for the FDC assets. We assume a rate of return amounting to 3 % in real terms. The impact of
alternative assumptions is shown in Jabłonowski and Müller (2014), p. 45-47. The sensitivity analysis of
the latter study covers old-age expenditures only.
417
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5.5.5 Summary: Future pension deficits after recent reforms
The findings of this section are summarized in Figure 42. It shows the ZUS deficit until 2080
under the different reform scenarios assessed. As apparent, the FDC cut 2 has the largest
impact on the future pension deficit of all of the past three reforms. It lowers the disparity
between ZUS pension contributions and expenditures by an average of 0.7 % of GDP until
2060. But also the other two recent reforms, the FDC cut 1 and RA67 reform, decrease the ZUS
deficit each by an average of 0.6 % of GDP until 2060. After 2060, the impact of these reforms
on the deficit is marginal because the rise in revenues caused by these reforms translates to an
equal increase in expenditures over time. In all scenarios, the mismatch of pension
contributions and expenditures shrinks from 4.8 % in 2010 to about 1.8 % of GDP in 2060. This
decline is caused by the large future drop in pension benefits (discussed in subsection 5.4.2).
Figure 42: Pension deficits after recent reforms
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The results should be considered with caution. The presented outcomes reflect the future
pension world under our standard assumptions – which are mainly based on forecasts of the
European Commission (see chapter 3). Thus, we apply a best guess on the future demographic
and economic development. Of course, deviations from these standard assumptions can affect
future pension finances significantly (see sensitivity analysis in Appendix A-2).
Moreover, a number of risks are not included in the analysis, in particular with respect to the
FDC reforms. First, the risk diversification of the Polish old age system diminishes with the FDC
cut 1 and 2 reforms, going against the old adage not to put all of one’s eggs in one basket. This
counsel was followed closely with the multi-pillar approach of the pension reform in 1999,
appropriately titled Security through Diversity. After the FDC cut reforms, however, most
pensioners put all their contributions into the PAYG-basket. Consequently, the diversification
of risks, i.e. the political risk inherent in the PAYG system and the market risk of the funded
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system, is restricted. Second, the vulnerability of government finances in periods of crises
increases with FDC cut reforms. The government has to shoulder significantly higher public
pension obligations after these legislations. In periods of low or negative economic growth, the
ZUS deficit will widen much more than under past regulations due to the extension of the
pension system.419 It is understandable to shift some of the FDC contributions to the PAYG
pension system in order to shoulder the current transition process of the pension system.
However, a full and long-term abolishment of the FDC system may not necessarily be optimal
when considering the risks mentioned above.420
Furthermore, it should be underlined that the shown outcomes are optimistic projections.
They reflect the current minimum pension (MP) rules. Under these rules, the MP level will fall
from 23 % in 2013 to 10 % of average earnings in 2060 (see subsection 5.4.3). Such a drop is
politically and legally unlikely and a higher MP indexation can be expected. If a full wage
indexation of the MP is introduced, the long-term expenditures will be about 0.6 % of GDP
higher than under current rules. About 25 % of scheme members in 2040 would then be
eligible for a MP (see subsection 5.4.3). Minimum pension expenditures would be 6 times
higher in 2060 than in 2010, amounting to about 0.7 % of GDP. A detailed outline of the MP
expenditures under alternative scenarios is provided in Appendix A-2, in Table 68.
Despite these caveats, the fiscal outlook for the Polish pension system is promising and we can
give a positive answer to the question asked at the start of this section: Indeed, the Polish
general pension system is well prepared for the fiscal challenges caused by the tripling of the
old age dependency ratio until 2060. The pension deficit will shrink gradually to about 1.7 % by
2060. How the fiscal flows presented in this section translate to implicit pension debt
estimates will be discussed in the next section 5.6.

419

This is mainly a consequence of the nominal ceiling of the pension indexation. In fact, NDC accounts
and pension benefits are not allowed to decline in nominal terms from one year to another (see Art. 25,
point 4 of the official act on ZUS pensions).
420
After the FDC reforms, one should consider an abolishment of the nominal ceilings to ease the higher
vulnerability of the government sector. Furthermore, to provide improved risk diversification the
(remaining) FDC assets could be invested internationally, e.g. similar to the Norwegian pension fund.
This would allow FDC members to benefit from the fruits of other prospering and less ageing economies.
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5.6 Implicit public pension liabilities
The recording of pension liabilities is standard in the private sector.421 After recent changes in
accounting rules (ESA2010 and IPSAS)422, public entities are also increasingly required to
measure pension liabilities. For Poland, only very few studies have calculated public pension
obligations so far (Holzmann et al., 2004; Müller et. al., 2009; Jabłonowski and Müller,
2014).423 These past studies are bounded as they concentrate on a limited scope of pension
liabilities. They focus either on accrued-to-date liabilities (Holzmann et al., 2004; Müller et al.,
2009) or on open-system liabilities (Jabłonowski and Müller, 2014). Furthermore, only the
latter study considers the comprehensive pension reforms enacted in Poland in the last years.
The aim of this section is to bridge these gaps and to provide a broad and up-to-date
estimation of government pension obligations for Poland. Therefore, various forms of implicit
pension liabilities are presented in this section. These include accrued-to-date liabilities (ADL),
a new figure of national accounts; open-system gross liabilities (OSGL); as well as open-system
net liabilities (OSNL), a common sustainability indicator. The liability estimates are provided
separately for the ZUS old age pension scheme, the disability pension fund, as well as the
miners’ pension scheme.424 Furthermore, the change in government obligations after recent
pension reforms is quantified. Thereby the impact of the FDC cut 1 and 2 reforms as well as the
RA67 reform is assessed, similar to the previous sections. Finally, the section discusses the use
of ADL for the measurement of Polish households’ wealth. It is shown that these unfunded
pension entitlements represent the largest item of overall households’ assets in Poland.

5.6.1 Implicit pension liabilities in the pre-reform scenario
Estimates of implicit public pension liabilities are demonstrated in Figure 43. These stock
figures reflect the pre-reform scenario. In other words, the three recent major reforms
analysed in this study are disregarded. First, let us take a look at accrued-to-date liabilities
(ADL). This new national accounts figure reflects pension rights earned by the end of the base
year 2010. In total they sum up to 271 % of GDP in Poland in the pre-reform scenario. From the
debtor’s perspective, namely the government’s viewpoint, ADL can be interpreted as implicit
obligations arising from the general unfunded pension system. From the creditor’s perspective,
i.e. the households’ point of view, this figure represents total unfunded pension wealth
accrued-to-date, not yet recorded in any statistics. If one adds to the stock of ADL, all pension
entitlements accrued after the base year, one arrives at OSGL. It sums up the present value of
future pension expenditures over an infinite time horizon and amounts to about 512 % of GDP
for Poland (see Figure 43). It is important to note that about half of the share of OSGL, namely
ADL, is relatively likely to materialize in future years in the form of pension expenditures, as

421

For more details on international accounting standards and their updates in recent years see section
2.2.
422
Written out in full: International Public Sector Accounting Standards (IPSAS) and European System of
National and Regional Accounts (ESA2010).
423
For a further description of past implicit pension liability studies see section 2.2.
424
Special farmers and civil servant schemes are disregarded.
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these pension rights are well protected by constitutional statutes in Poland.425 The remaining
share of OSGL (241 % of GDP) reflects pension entitlements earned after the base year. They
can be defaulted more easily via pension reforms.
Figure 43: Implicit pension liabilities and assets in Poland426 – Pre-reform scenario
700%
617 %

600%
512 %
Taxes =
249 %

in per cent of GDP

500%
OSNL=146 %
without taxes

400%

300%
OSGL =
512 %
Contributions
= 366 %

200%
ADL =
271 %
100%

0%
Liabilities

Assets

Source: Own calculations.

It is interesting to confront the stock of OSGL with the discounted flow of future revenues.
Based on this one can evaluate whether or not the system is fiscally sustainable. For this
evaluation, implicit assets of public pension schemes in Poland are first estimated. They sum
up the present value of future contributions paid to the public pension system and amount to
366 % of GDP.427 By subtracting implicit assets from OSGL, one derives the value of OSNL.
These net-liabilities amount to 146 % for the analysed public pension schemes. In other words,
the future discounted contributions will not be sufficient in the pre-reform scenario to cover
the expected flow of future pension expenditures. How this evaluation changes with the
consideration of recent reforms is discussed below.
Important is to note that tax inflows are disregarded in the figure of OSNL (if not stated
otherwise) as there are no explicit rules on the future inflow of these state budget subsidies. In
past years, the Polish pension system was heavily financed via inflows from the central
government. In 2013, for example, these extra revenues amounted to about 3 % of GDP. If we
project these state budget subsidies into the future, future pension assets nearly double and
425

The Polish Constitutional Court (CC) has rejected pension reforms in the past if they deprive citizens
from their already acquired rights, see e.g. CC (2000).
426
Implicit Liabilities and assets are shown for ZUS pensions, including old age and disability ZUS
pensions as well as miners’ pensions. The separate farmers’ and civil servants’ pension schemes are
disregarded.
427
The calculation of future contributions is outlined in greater detail in subsection 5.3.1.
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increase by 249 % of GDP to a total amount of 617 % of GDP in 2010 (see Figure 43).428 This
indicates that earmarked contributions plus the current high tax inflows are clearly more than
sufficient to cover future expenditures in the pre-reform scenario.

5.6.2 Pension liabilities after recent reforms
How pension liability figures have changed after past reforms is displayed in Table 41. It shows
that the various types of government obligations are affected quite differently by the reforms
enacted since 2011.
As apparent in Table 41, the ADL indicator is not significantly affected by recent reforms. In
fact, the FDC cut 1 and FDC cut 2 reforms do not change this pension entitlement figure. As
mentioned, ADL are comprised of pension rights earned by the end of the base year only. The
FDC cut reforms, however, affect unfunded pensions rights earned after the base year 2010.
Thus, the ADL figure remains constant after these two measures. Only the RA67 reform leads
to a slight decrease in ADL estimates. It shifts retirement further into the future. In line with
the applied present value concept, these pension payouts in the later future are more heavily
discounted which decreases ADL. Recent reforms do not greatly affect ADL from 2010. They
will, however, have a substantial impact on future ADL estimates (shown below).
The OSNL figure is very sensitive to changes in the legal framework. Alone the FDC cut 1
reform reduces OSNL by about 27 % of GDP. The increase in the retirement age (RA67) lowers
the OSNL further by 16 % of GDP.429 The latest FDC cut 2 reform also improves the long-term
stability of the pension fund. It decreases the OSNL by about 30 % of GDP.430 Overall, the OSNL
decreases from about 146 % of GDP in a pre-reform scenario to 73 % when considering the
three past reforms enacted since 2010.431 This OSNL decline resembles the results of the
previous section 5.5, namely, that recent pension reforms have improved the fiscal long-term
stability of Polish pension finances.

428

For the calculation of implicit tax assets, we project a constant tax inflow (as percentage of GDP) at
the level observed in 2012 (3.4%) into the future. For this calculation age- and gender-specific tax
profiles of value added (VAT), personal income (PIT) and excise taxes are applied and weighted with the
future demographic development.
429
Effects of the increase in the retirement age on disability and minimum pension finances are
considered.
430
It should be noted that future expenditures, increasing with the FDC cut 2, are more heavily
discounted as they are in the distant future. The expected immediate increase in revenues of the FDC
cut 2 reform, on the contrary, is discounted less as it occurs closer in the future. This difference in
discounting partly explains the drop in the sustainability gap. It is therefore advisable to analyse various
sustainability indicators, cash flows and stock figures, to understand the long-term impact of reforms.
431
The overall sustainability gap of public finances also decreased with these reforms – see Jabłonowski
and Müller (2014). Note that different macro-economic assumptions have been applied in this past
study.
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Table 41: Implicit pension liabilities after recent pension reforms
in terms of GDP 2010
Political Scenarios

ADL

OSGL
(A)

Contribution
Assets
(B)

Pre-reform Scenario

271%

512%

366%

146%

249%

-103%

… + FDC cut 1

271%

542%

423%

119%

249%

-130%

… + RA67

267%

552%

449%

103%

249%

-146%

… + FDC cut 2

267%

599%

526%

73%

249%

-177%

OSNL
Tax Assets
without taxes
(C)
(A) - (B)

OSNL
with taxes
= (A)-(B)-(C)

Source: Own calculations.

Still, also after recent legal changes, future earmarked contributions (contribution assets) are
insufficient to cover future expenditures. A gap equal to 73 % of GDP, indicated by the OSNL
figure, remains. Therefore, additional revenue inflows and/or expenditures cuts are required
to bring the public pension system on a sustainable path. To which extent such fiscal
modifications are required is demonstrated by the relative financing gap (RFG) indicator. It
outlines the necessary immediate and durable adjustment to the pension budget balance in
percent of future annual GDPs to decrease OSNL to zero. For the Polish public pension system,
the RFG amounts to 1.0 % of GDP under current rules and when neglecting state subsidies (see
Table 19). In other words, in addition to earmarked contributions, further revenues equal to
1.0 % of GDP are necessary on a permanent basis to stabilize the pension system over the
long-term. This result implies that current high state budget subsidies, equal to about 3 % of
GDP in 2013, are not required over the long-term. In fact, these subsidies could be reduced to
an annual value of 1 % of GDP and the system would still be fiscally sustainable.432
Table 42: Relative financing gap (RFG) with infinite and limited time horizon
OSNL * infinite
horizon

RFG infinite
horizon **

OSNL * until 2080

RFG until 2080 **

State budget
subsidies 2013 ***

73%

1.0%

75%

1.4%

3.0%

* OSNL figures are shown without tax inflows in % of GDP 2010. ** RFG estimates are calculated in % of future annual GDP. ***
State budget subsidies are presented in GDP of 2013.

Source: Own calculations.

To better understand the composition of the long-term indicators, it is valuable to differentiate
the projection horizon applied. Table 42 demonstrates that the ONSL indicator is nearly the
same if the time horizon of the pension calculations is limited to the year 2080. This result
indicates that significant pension deficits arise only until 2080. Over the very long-term (after
2080) the pension system can be regarded as fiscally stable under current rules. Moreover,
Table 42 outlines that the RFG indicator increases to 1.4 % of future annual GDPs if the
projection horizon is limited to 2080. This is the result one expects. In fact, with this approach
432

This result mirrors the decreasing annual disparity between future expenditures and revenues
presented in the previous section 5.5 (see Figure 42).
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the implicit debt has to be closed to zero over a shorter timeframe. Consequently, higher
annual revenues are required to cover the sum of future discounted pension deficits.
Overall, we have shown that pension liability figures changed significantly after recent reform.
ONSL estimates (without taxes) declined from 146 % to 73 % of GDP which indicates that the
fiscal long-term stability of the pension system has improved considerably. Of course, the
shown liability estimates are sensitive to the chosen assumptions. Still, even when considering
large deviations from our standard assumptions the level of Polish government’s pension
obligations remains substantial (see Appendix A-2).

5.6.3 A differentiation of pension liabilities by pension schemes
The Polish public pension landscape is relatively heterogeneous with different pension funds
and various benefit rules applied. Therefore, a further differentiation of implicit liabilities and
assets by pension schemes is valuable. On this basis, the main drivers of the overall liability
levels can be identified. For this purpose, ADL, OSGL and OSNL are estimated for the three
main pension schemes in Poland in Table 43, namely: 1) the ZUS old age pension fund (without
miners’ pensions), 2) the disability pension fund as well as 3) the miners’ pension scheme.
As shown in Table 43, the largest amounts of ADL were accrued by the end of 2010 in the old
ZUS age pension scheme with 214 % of GDP followed by the disability fund (42 %) and the
miners’ pension scheme (11 %) – see Table 43.433 The ranking of OSGL by pension scheme is
rather similar to ADL. The ZUS old age pension fund also shows the highest liabilities here. As a
rule of thumb one can state that ADL represent nearly half of OSGL for each pension scheme
assessed.
Table 43: Implicit pension liabilities differentiated by pension schemes
in terms of GDP 2010
Contribution
OSNL
Tax Assets
Assets
without taxes
(C)
(B)
(A) - (B)

OSNL
with taxes
= (A)-(B)-(C)

Pension schemes

ADL

OSGL
(A)

ZUS old age

214%

467%

388%

79%

212%

-132%

Disability Fund

42%

107%

134%

-27%

8%

-35%

Miners

11%

25%

4%

21%

30%

-9%

Total

267%

599%

526%

73%

249%

-177%

Source: Own calculations.

In terms of OSNL, the isolated ZUS old age pension fund as well as the miners’ pension scheme
can be regarded as fiscally unsustainable under current rules and without state budget
subsidies. For the disability fund, on the contrary, OSNL are negative, i.e. this isolated system
shows an implicit net-asset. This implies that over the long-term there is some potential for
433

It should be noted that the ADL of the last two assessed pension schemes is calculated on the basis of
the homogenous contribution career approach. Therefore, these estimates can be regarded as less
precise compared to the ADL value of the ZUS old age pension fund which is based on the
heterogeneous contribution career approach. For a description of these two approaches see Eurostat
(2012), p. 80ff.
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revenue reductions or expenditure increases in the disability fund. The negative ONSL figure
with taxes (see Table 43) indicates that in future years state budget subsidies (summarized by
the variable tax assets) can be reduced in all three schemes assessed.434

5.6.4 Excursus: ADL – Completing the households’ wealth picture
Finally, let us turn our view to an interesting application of ADL for the measurement of
households’ wealth. The current statistical standards of recording households’ assets are
clearly incomplete. So far, official statistics on aggregate households’ wealth only include
financial as well as non-financial assets. According to these figures, the registered wealth of
Polish households amounts to about 113 % of GDP in 2010 (see Table 44). The largest
proportion of this wealth is made up of financial assets, such as shares and deposits. They sum
up to 86 % of GDP in 2010, while non-financial assets (housing) amount to 28 % of GDP.435
From a cross-county perspective, Polish households are relatively poor. While the EU average
of recorded household wealth amounts to about 288 % of GDP in 2010, Polish household
assets are 60 % lower (see Table 44).436
“The most important form of household wealth” [Feldstein, 1974, p. 905] is, however, missing
in official wealth statistics: unfunded pension rights accrued in public pension schemes.
According to our ADL estimations, they amount to about 271 %437 for the general pension
system in Poland in 2010.438 Taking these unfunded pension rights into account, households’
wealth in Poland increases to 384 % of GDP. In other words, about 70 % of household wealth
in Poland is so far unrecorded. Entitlements earned in the separate farmers’ and civil servants’
pension schemes are not included in these estimates. Therefore, the total size of unfunded
pension wealth in Poland is even higher.439 With the revised European national accounting
standards (ESA2010) unfunded pension entitlements (ADL) will be published on a regular basis
from 2017 onwards.440 Thus, a complete picture of household wealth will soon be available for
all European countries. These estimates can be very useful for the analysis of cross-country
savings and consumptions analysis.441 Moreover, with these new accounting standards,
434

A closer look at Table 43 also reveals that for some pension schemes, subsidies from the state budget
account for the largest share of future revenues (see Table 43, Tax Assets vs. Contribution Assets). In
particular the miners’ pension scheme is overwhelmingly subsidized by the state budget. The ZUS
pension fund depends greatly on subsidies from the state budget too. The disability pension scheme, on
the contrary, is only financed to a small degree via taxes.
435
Please note that due to limitations of statistics non-financial assets presented here cover only
housing wealth which is generally the largest non-financial asset.
436
This observation can be explained largely by the limited possibilities of accruing wealth during
communist times.
437
In line with accounting standards, this figure reflects all reforms enacted by the end of the base year
2010. Thus, it mirrors ADL in the pre-reform scenario.
438
For a European perspective of households’ wealth see Kaier and Müller (2015).
439
Farmers’ and civil servants’ pension entitlements increase the total household wealth in Poland by
about 60 % of GDP. This estimate is based on calculations carried out for the World Bank, see
Jabłonowski and Müller (2014).
440
The OECD also fosters the publication of a new household wealth table including unfunded public
pension rights. See OECD (2014c). The OECD table will go beyond the scope of pension rights recorded
in national accounts, as it additionally includes social assistance benefits.
441
For a further discussion see Kaier and Müller (2015).
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changes in unfunded pension wealth due to pension reforms will be made explicit in future
years and recorded in statistics. The new ADL statistics are in particular valuable to quantify
the impact of 2nd pillar reforms which occurred, for instance, in Hungary and Poland. These
reforms improve the current deficit and debt but increase public pension promises to be paid
in the future. With the new recording of ADL figures in national accounts such shifts from
explicit debt to implicit debt will become visible.
Table 44: Total households’ wealth in Poland
in gross terms and relative to GDP
Poland

EU average **

Year

2010

2011

2010

2011

Financial gross (net) assets

86 %
(50 %)

83 %
(45 %)

165 %
(98 %)

161 %
(94 %)

Non-financial assets *

28%

28%

123%

122%

Total recorded gross assets

113%

110%

288%

282%

Unfunded public pension
wealth = ADL ***

271%

270%

-

-

Total Assets
incl. unfunded pension wealth

384%

380%

-

-

* This figure includes only dwellings wealth, the most dominant non-financial asset.
** Non-Financial Assets data were only available for 17 EU countries. The average is based on this limited country sample only.
*** This figure covers ZUS old age and disability pension entitlements as well as miners’ pension rights. Farmers’ and civil servants’
pension entitlements are disregarded.

Source: Eurostat (2013) for financial assets and OECD (2014b) for non-financial assets and own
calculations for ADL.

It is interesting to analyse how households’ unfunded pension wealth will change in future
years, in particular after the recent profound reforms. For such an analysis, the ADL level of
2010 is insufficient as it only captures pension entitlements accrued up to that year. As
discussed above, most of the latest pension reforms affect future pension accruals only.
Therefore, to assess the impact of these legal changes on unfunded households’ wealth one
needs to project future ADL values. The idea of such a projection stems from Oksanen (2010).
He states that this computation provides a useful complement to conventional, open-system
pension projections as it contains “the information on when the rights are accrued and not only
when the pensions are paid out” [Oksanen, 2010, p. 126]. In contrast to traditional expenditure
projections, an ADL projection includes not only the pension rights of current retirees, but also
of current contributors. Such an estimation of future ADL values is of particular interest in
countries like Poland, where already accrued pension rights are legally well-protected and are,
therefore, less likely to be defaulted. In these countries, the ADL value in a future year shows
the “point of no return”. In other words, it reflects the (relatively) “cemented” future
government obligations.
Figure 44 presents the first application of a future ADL projection. It shows the development of
ADLs until 2040 under different reform scenarios. Only entitlements accrued in the ZUS old age
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pension fund are considered.442 In the pre-reform scenario, unfunded public pension wealth
shrinks considerably from 209 % of GDP in 2015 to about 107 % of GDP in 2040 (see green bar
of Figure 44). This drop in ADL over time mirrors the gradual transformation from a mono to a
duo pillar pension system (NDC + FDC). Under 2010 rules, 37 % of mandatory pension
contributions are shifted to the funded pension scheme (FDC). Consequently, less pension
rights are accrued in the unfunded NDC system. The decrease in ADL figures is further
explained by changing contribution careers. As demonstrated in subsection 5.4.2, a large part
of current contributors accrues relatively little pension rights inter alia due to long periods of
unemployment and low declared earnings. If we project this contribution behaviour into the
future then ADL shrink over time. In other words, relatively high pension rights of current
elderly scheme participants are replaced stepwise by lower pension entitlements of future
elderly scheme members.
Figure 44: The accrual of ADL over time – Under different reform scenarios
220%

ADL in terms of GDP of the base year

200%
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160%
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…after FDC cut 1

… & after RA67 reform

2035

2040
… & after FDC cut 2

Source: Own calculations.

As visible in Figure 44, all recent reforms raise ADL values over the long-term. The FDC cut 1
reform increases government obligations by 13 % of GDP in 2040, as more contributions are
channelled to the unfunded NDC system. The RA67 reform increases the amount of unfunded
households’ pension wealth over the long-term, too. In 2040, ADL are about 1 % of GDP higher
than in a scenario without this reform. The RA67 reform prolongs contribution careers.
Consequently, more pension rights are earned in the unfunded pension scheme. The increase
in pension rights is, however, cushioned by a decrease in minimum pension entitlements going
along with the RA67 reform (see subsection 5.4.3). The FDC cut 2 reform shows the highest
442

The other smaller general pension schemes, which are less affected by recent reforms, are neglected
in Figure 44.
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impact on ADL over the long-term. Due to this new legal act, pension rights accrued in the FDC
scheme are gradually shifted to unfunded NDC accounts (via the zipper mechanism). As a
result, ADL in 2040 are about 16 % of GDP higher than in a scenario without this reform (i.e.
after the RA67 reform).443
Overall, the projection shows that future ADL decrease by about one third in the period 20152040 despite recent reforms. From the government`s perspective, this development can be
seen as positive as government obligations are declining. From the households’ viewpoint,
however, these results indicate that unfunded pension wealth of Polish households is gradually
decreasing over time. These estimates are in line with the micro level findings presented in
subsection 5.4.2. They demonstrate that pensions decrease substantially until 2040. In light of
these results, different measures to increase life-cycle pension entitlements are discussed in
section 6.3.

443

It should be noted that the impact of the FDC cut reforms is phased in only very gradually. Even in
2040 still some persons who have accrued pension rights, namely older retirees, have not participated in
nd
the 2 pillar. Consequently, their pension entitlements are unaffected by the FDC cut reforms. Thus, the
full effect of the FDC reforms is visible whenever these individuals have passed away.
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6 Country Comparison and Future Reforms
Hungary and Poland face very similar pension challenges. Both experienced a profound
transformation of their labour markets after the conversion from a planned to a market
economy. As a result, labour market careers are more heterogeneous than during the
communist era and long breaks in social contribution careers are a common phenomenon.444 A
key challenge of the last two decades was, therefore, to push and pull inactive members of the
working population back onto the labour market. The vast literature on the Polish and
Hungarian labour market illustrates this focus exemplarily. In the next decades this transition
process produces a new challenge, which is so far not very much addressed in literature445: less
beneficial working careers translate into lower pension accruals. Thus, the described labour
market problems will gradually mature and “retire” into the pension system. As a result, the
distribution of future pension levels will widen in particular at the lower end and old age
poverty can become a widespread phenomenon in Poland and Hungary.
The second challenge both Hungary and Poland are confronted with is related to
demographics and is not yet very apparent these days. In particular Poland still enjoys one of
the youngest populations in Europe in terms of the old age dependency ratio. This is about to
change: Poland but also Hungary are on the verge of a new demographic era. The basis of this
demographic transition was laid already two decades ago in the 1990s and early 2000s, when
birth rates declined immensely and reached their lowest value ever measured in these
countries.446 The children not born during these years will also not become the contributors
and tax payers in the future. This demographic problem gradually matures, too, and
increasingly affects pension finances in Poland and Hungary. Both countries can expect a
doubling of the old age dependency ratio over the next three to four decades due to low
fertility rates but also due to increases in life expectancy. In Poland this indicator may even
triple until 2060.447
How are Poland and Hungary prepared for these emerging pension challenges? The following
section 6.1 compares the long-term pension performance of these two countries. The
measurement criteria are equivalent to the previous sections. The focus is set on both sides of
the pension coin, namely on: 1) adequacy and 2) fiscal sustainability. The comparison of the
Polish and Hungarian public pension systems is interesting from a policy perspective, as these
two countries chose very different recipes to adapt their pension systems to the changing
economic and demographic environment. While Poland opted for a complete systemic reform
from a defined benefit (DB) to a notional defined contribution (NDC) system, Hungary chose
parametric reforms of its DB system. The aim of the comparison in section 6.1 is to identify the
444

For further details see micro data analysis in section 4.2.3 and 5.2.4.
A google scholar search for the key words „labour market“ combined with „Poland“ and “Hungary“
provides roughly 10 times more hits than an equivalent search with the key words “pension system”.
Both searches have been carried out in the Polish and Hungarian, as most of the publications are written
in these languages.
446
Fertility rates declined below a level of 1.3 births per women in both countries during these years.
See Eurostat (2014).
447
See section 3.1.
445
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main weaknesses of each of the pension systems. On this basis possible reform measures are
discussed in the following sections 6.2 and 6.3 to overcome the shortcomings of each of the
systems. Additionally, section 6.1 discusses the main reasons for the very different pension
outlook in Hungary and Poland.

6.1 Country comparison
6.1.1 Adequacy
How well off are Polish retirees in comparison to their Hungarian counterparts? If we look at
current pension levels, the Polish public pension system provides significantly more generous
benefits than its Hungarian equivalent. The average old age pension in 2010 (in gross terms)
amounts to about 60 % of gross average earnings in Poland. In Hungary, this so called
adequacy ratio adds up to only 45 %.448 The picture looks fairly similar, if one focuses on
benefit levels of new retirees only. In 2010 the average pension of a new retiree sums up to 64
% of average earnings in Poland and 47 % in Hungary.
Over the next decades, this adequacy ranking will turn upside down (see Table 45). Poland can
expect an unprecedented decline in adequacy ratios under current pension rules.449 In the
period 2015-2040 this indicator will shrink by about 60 % (35 %) for men (women). As a result,
a male (female) new retiree in 2040 can expect a pension level equal to 28 % (26 %) of average
earnings. In Hungary, on the contrary, adequacy ratios remain relatively stable until 2040 at a
level of about 40 %. It should be underlined that these ratios reflect initial pension levels
relative to economy-wide earnings at the legal retirement age. Thus, they capture the impact
of rising statutory retirement ages.

448

Adequacy ratios are valuable for a number of applications (see section 2.1). However, they cannot be
applied to measure the earnings replacement function of the pension system. For this purpose the
replacement rate indicator has to be used. Its application for Hungary and Poland is demonstrated in
Appendix A-8.
449
Further details on past pension reforms in Hungary and Poland are provided in subsections 4.1.2 and
5.1.2. The impact of these recent reforms on future pension adequacy is evaluated in subsections 4.4.2
and 5.4.2.
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Table 45: Comparison of adequacy ratios in Poland and Hungary
1st and 2nd pillar initial old age pensions relative to average wages, legal status of 2014, AWG assumptions

Hungary
2010

2015

2020

2025

2030

2035

2040

Males

0.53 *

0.45

0.43

0.42

0.42

0.40

0.42

Females

0.40 *

0.45

0.45

0.42

0.40

0.36

0.39

Poland
2010

2015

2020

2025

2030

2035

2040

Males

0.81 *

0.67

0.62

0.50

0.41

0.35

0.28

Females

0.47 *

0.40

0.37

0.33

0.30

0.30

0.26

* Estimates for 2010 are based on actual retirement data and on effective retirement age. Adequacy ratios of 20152040 are projected values at the legal retirement age.

Source: Own estimations.

Multiple reasons explain the diverse adequacy development in Hungary and Poland: First, the
labour market shock after the fall of the Iron Curtain was more pronounced in Poland which
will affect future pension levels. Poland experienced a tremendous rise in unemployment rates
reaching levels of up to 20 % in the period 2002-2006 (see Figure 45), the highest rates
measured across the EU in these years. On average, the unemployment rate amounted to 12.9
% in Poland during the period 1990-2013, while Hungary experienced a level of 8.1 % in these
years. Only recently, after the financial crises, Hungary has taken over the frontrunner position
of the two countries in terms of unemployment (see Figure 45).
Figure 45: Unemployment rate 1990-2013
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Source: Own illustration based on Eurostat (2014), OECD (2014b) and Allison and Ringold (1996).
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Employment rates, on the contrary, were equally low in both countries during the last two
decades. Only about 56 % of the working population were employed in the period 1992-2013,
which is far below the EU27 average of 63 % (see Table 46). However, part-time employment,
in which lower pension rights are earned, is more common in Poland than in Hungary (see
Table 46). Summing up, less favourable labour market careers in Poland provide one
explanation for the relatively large decline in pension adequacy in this country. Of course, it
depends how these labour careers translate into pension accruals which is further discussed
below.
Table 46: Labour market performance
Country (sample)

Hungary

Poland

EU 27

Unemployment rate
(1990 -2013)

8.1

12.9

9.5

Employment rate
(1992 -2013) *

55.7

56.9

62.7

Part-time workers in %
of total employment
(1997-2013)

4.7

9.6

17.7

* Employment rate of age groups 15 to 64.

Source: Own illustration based on Eurostat (2014) and OECD (2014b).

Second, unofficial labour market activities explain the differences in pension adequacy. A main
aim of grey market activities is to avoid the payment of taxes and social contributions.450 Thus,
for undeclared work no pension entitlements are accrued. Therefore, the larger the grey
market the more do workers fall below their potential pension rights.451 Most statistics reveal
that the size of informal work is higher in Poland than in Hungary. Schneider (2012)
approximates that the shadow economy amounts to 26.5 % of official GDP in Poland and
24.0% in Hungary over the period 2003-2010.452 Hazans (2011) calculates that in Poland 21.4 %
of the total labour force are working informally, i.e. without a contract, while in Hungary this
proportion adds up to only 9.4 %.453 According to a special Eurobarometer prepared by the EC
(2007) the extent of envelope wages, which is relevant for employees only, is higher in
Poland.454 About 11 % of dependent employees receive undeclared remuneration for their
work on a cash-in-hand basis in Poland. For Hungary this ratio adds up to 8 %. Grey market
activities are by their nature difficult to measure. Still these studies indicate that the informal

450

For a summary of the main drivers of undeclared work see Renoy et al. (2004), p. 111ff.
The size of the grey market does not necessarily provide an explanation for the pension adequacy
differences between Hungary and Poland. In fact, a country may show both a high official labour market
activity as well as a high grey market activity at the same time. But still it is undebatable that the size of
the undeclared employment indicates the potential of additional pension right accruals in a given
country.
452
Andrews et al. (2011) discuss limitations of the methodology used by Schneider (2012). They state
that his estimates are likely to be upward biased.
453
These estimates base on data of the European Social Survey for the years 2008 to 2009. The majority
of these grey market workers are self-employed. See Hazans (2011), p. 51.
454
Most of individuals who work unregistered do so in addition to their formally declared employment.
See Eurofound (2013), p. 7.
451

184

Country Comparison and Future Reforms
work is more pronounced in Poland than in Hungary.455 Thus, Poles fall further below their
potential pension rights than their Hungarian counterparts.
Third, the translation of the contribution history into pension rights is far less beneficial in
Poland than in Hungary. Since the introduction of the NDC pension scheme, Polish pension
benefits are based very strictly on the notion of equivalence. Low levels of pension
contributions translate into equivalently low values of pension entitlements. The Hungarian
pension scheme, on the contrary, applies a number of redistributive elements in the benefit
calculation. One example is the accrual schedule. This component of the Hungarian pension
formula weights the first 10 service years accrued in the pension scheme more heavily than
the following years. More precisely, the so called accrual rate of the benefit formula (see Eq.
17) amounts to 3.3 % for each of the first 10 service years accrued, while for additional service
years an accrual rate of 1-2 % per annum is granted only (see section 4.2.3). Individuals with
shorter contribution records (e.g. due to unemployment) are therefore not falling so much
behind in terms of pension adequacy compared to workers with continuous contribution
careers. Additionally, periods of unemployment are more heavily weighted in the Hungarian
pension estimation.456 Overall, the Hungarian benefit formula can mitigate the negative
adequacy impact of labour market changes more significantly than its Polish counterpart.
Fourth, the Polish pension system applies a number of demographic adjustment factors in the
benefit formula which will reduce future pension adequacy. Namely, the link of pension
benefits to the life expectancy development translates into a drop of pension levels in Poland.
Also the indexation of (NDC) pension rights in line with the wage bill growth lowers future
pension levels. We have shown that these two demographic factors can explain about 20 % of
the drop in Polish adequacy ratios (see subsection 5.4.2.5). Equivalent automatic adjustment
factors, which link pensions to the demographic development, cannot be found in the
Hungarian benefit formula. Consequently, adequacy ratios remain more stable there.
Fifth, due to special rules certain earnings are neglected in the pension calculation in Poland.
Contracts governed by civil law are only to a small degree subject to social security
contributions.457 Hence, very little pension entitlements are earned under these so called
“trash contracts”. According to the OECD (2014a), about 7 % of total employment in Poland
works under trash contracts.458 Additionally, Polish entrepreneurs have the choice to cap the
income for contribution purposes to 60 % of average economy-wide earnings. As
455

The higher unemployment rates in Poland in past decades may provide one reason for this
observation. For further determining factors of past undeclared work in Poland and Hungary see Renoy
et al. (2004).
456
In Poland the level of pension rights accrued during periods of unemployment depends on the (low)
level of unemployment benefits. In Hungary, on the contrary, the reference earnings for the pension
rights calculations of unemployed are the most favourable of either 1) unemployment benefits or 2) the
average life-cycle earnings. As the latter is often higher, unemployment is, generally more valued in the
Hungarian benefit formula. For further details see country profiles for Hungary and Poland of Eurostat
(2013a).
457
Only the first of these contracts (often with minimum wage) is subject to social contributions. All
following contracts are contribution exempt. It is planned that all specific task contracts from 2016
onwards up to the level of the minimum salary will be covered by social contributions.
458
See OECD (2014a), p. 66.
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demonstrated in section 5.2.4, about 40 % of entrepreneurs, 3 % of scheme members, opt for
this low contribution basis. Finally, the contribution basis is capped by an upper ceiling in
Poland, while in Hungary all earnings are used for the pension calculation since 2013.459 Taken
all together, these rules translate into lower pension accruals and finally into lower future
pension levels in Poland compared to Hungary.
Overall, various factors determine the poorer adequacy performance in Poland compared to
Hungary. About one fifth of the drop in adequacy ratios is explained by the demographic
factors used in the Polish benefit formula only. Additionally, the Hungarian benefit formula
weights shorter contribution careers and periods of unemployment more than its Polish
counterpart. Last but not least, contribution careers are less favourable in Poland compared to
Hungary due to very high unemployment in the 2000s, large grey market activities and a
number of special rules which exempt employees from social security contributions.
Still, the tremendous future drop in Polish pension levels is not widely debated. Most likely this
is due to a lack of information. In fact, it is very doubtful that the Polish society and politics
accepts the immense decoupling of elderly pension income to average earnings of the working
population. Therefore, it is only a matter of time that reforms are discussed how to mitigate
this negative adequacy outlook. To support this debate, a number of possible measures are
discussed in section 6.3.

6.1.2 Cash flow projection
The demographic ageing process represents a main challenge for unfunded public pension
schemes all over Europe. Central Eastern European countries can expect the most rapid
increase in old age dependency ratios (ODR) across the EU due to very low fertility rates and a
convergence to European life expectancy. As shown in Table 47, the ODR is doubling in
Hungary and even tripling in Poland in the period 2010-2060. How Hungary in comparison to
Poland can weather this demographic change is answered in the following passages. First,
future cash flows are compared in the two countries. This long-term stability indicator is easy
to grasp for policy makers and the general public. Thereby, various drivers for the different
fiscal development in Hungary and Poland are identified. The following subsection 6.1.3
compares then the size of unfunded pension liabilities in the two countries. It demonstrates
public pension obligations that are accrued-to-date (ADL) and that will be accrued in future
years (OSGL and OSNL).
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The contribution basis may not be higher in Poland than 250% of average earnings in the economy.
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Table 47: Old age dependency ratio 2010-2060 – Poland, Hungary and EU28 460
Year

2010

2020

2030

2040

2050

2060

HU

0.27

0.33

0.37

0.43

0.51

0.57

PL

0.21

0.29

0.38

0.43

0.56

0.66

EU28

0.29

0.35

0.43

0.50

0.54

0.55

Source: Own estimations based on Eurostat (2014).

The fiscal starting position in 2010 is fairly similar in both countries. Hungary spent about
10.8% of GDP for public pension related expenditures, while Poland paid 10.4 % of GDP for
public pensions. These figures include PAYG old age, disability and survivors’ pensions.461 The
fact that Poland ranks relatively equal to Hungary in terms of pension expenditures may be
surprising. One can expect a lower level of pension expenditures in Poland, given that its
population is much younger in 2010 (see Table 47). This observation is mainly explained by the
relative generosity. The Polish pension scheme grants old age benefits (in terms of average
earnings) which are about one third higher than in Hungary (see Table 45).
Table 48: Comparison of cash balances 2010-2060
legal status of 2014

Hungary
2010

2020

2030

2040

2050

2060

Expenditures (A)

10.8%

9.9%

9.3%

10.3%

11.9%

13.4%

Contributions (B)

8.3%

9.7%

9.8%

9.7%

9.7%

9.6%

Imbalance = (A) - (B)

2.5%

0.2%

-0.4%

0.6%

2.2%

3.7%

Poland
2010

2020

2030

2040

2050

2060

Expenditures (A)

10.4%

9.1%

9.4%

8.7%

9.0%

9.2%

Contributions (B)

5.5%

7.6%

7.7%

7.7%

7.5%

7.4%

Imbalance = (A) - (B)

4.8%

1.5%

1.7%

1.0%

1.5%

1.8%

Source: Own estimations.

In 2010, the gap between total expenditures and contributions was immense in both
countries. In particular, Poland was running a large pension deficit of 4.8 % of GDP (see Table
48) which was bridged via inflows from the state budget. Hungary experienced a significant
mismatch of expenditures and contributions, too, adding up to 2.5 % of GDP in 2010. These
gaps reflect to a large degree the transition costs due to the gradual introduction of a 2nd
pension pillar. In fact, a high share of pension contributions was channelled to the funded 2nd
460

The old age dependency ratio reflects the ratio of the elderly population (aged 65+) to the working
age population (aged 20-64).
461
The separate civil servants and farmers’ pension schemes in Poland are neglected.
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pillar in 2010. These contributions were missing to finance the unfunded pension entitlements
of current retirees leading to transition costs outlined in Table 49. Apparently, these costs
were higher in Poland (1.6 % of GDP) compared to Hungary (1.1 % of GDP) due to a larger
Polish participation rate in the 2nd pillar (see Table 49).462
Table 49: 2nd pillar transition costs in 2010
Mismatch of expenditures
2nd pillar transition costs 2nd pillar contribution Participation in the 2nd
and contributions
in 2010, in terms of GDP *
rate **
pillar ***
in 2010, in terms of GDP
Poland

4.8%

1.6%

7.3%

74%

Hungary

2.5%

1.1%

8.0%

46%

* The transition costs measure the amount of total pension contributions channeled to the 2nd pillar system. ** Relative to the contribution basis.
*** For age groups 20-60.

Source: Own illustration.

The large transition costs were seen as not bearable and both countries rolled back from the
mandatory 2nd pillar. Hungary opted de facto for a complete abolishment of this pillar in
2010.463 Poland followed this example with a cut in 2nd pillar contributions in 2011 and a partial
nationalization of 2nd pillar pension rights in 2014. Additionally, about 85 % of Polish
contributors returned to the single-pillar system in 2014. The remaining 2nd pillar pension
rights will be gradually transferred to the 1st pillar before retirement. Thus, also in Poland
eventually all pension entitlements accrued in the 2nd pillar will materialize into unfunded
public pension expenditures (covered in Table 48).464
The fiscal impact of the roll-back reforms in Hungary and Poland has been widely discussed
both on a national and international level without substantial quantitative evaluations. With
this study we have bridged this gap and estimated the fiscal long-term effect of these 2nd pillar
reforms. In Hungary unfunded contributions increase by about 1 % of GDP after the roll-back
(or switch-back) reform, as now all public pension contributions are channelled to the
unfunded 1st pillar scheme. These additional revenues are (almost) sufficient to finance
pension expenditures in Hungary in the period 2015-2035. In Poland, the impact of the 2nd
pillar reforms (FDC cut 1 and 2) increase PAYG contributions by about 1.4 % of GDP.465 Still a
significant gap between pension expenditures and contributions of about 1.5 % of GDP prevails
in Poland over the long-term which has to be financed from the state budget.466 On the
expenditure side, the impact of the roll-back reforms in both countries is less visible until
about 2030. New retirees up to this year are not greatly affected, as they mostly did not
462

nd

In Poland 2 pillar membership is more widespread than in Hungary. All Poles born after 1969
nd
participate in the funded 2 pillar on a mandatory basis. In Hungary, on the contrary, only cohorts born
nd
after 1975, namely new market entrants after 1997, have the obligation to participate in the 2 pillar
(under pre2010 rules). For a detailed analysis on the FDC participation see Figure 13 and Figure 29.
463
nd
Only 3 % of mixed scheme members remained in the 2 pillar scheme (see also Figure 13).
464
For further details see section 5.1.2.
465
About 25 % of the aggregate contribution increases after 2010 (0.5 % of GDP) in the Polish general
pension system is caused by a rise in disability contribution rates in 2012.
466
The gap between aggregate expenditures and contributions in 2020 is partly explained by the highly
imbalanced and unreformed miners’ pension scheme.
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participate in the 2nd pillar. Thus, overall the roll-back reforms stabilize pension finances in
Poland and Hungary until about 2030. Both countries can generate substantial revenues due to
the additional unfunded contributions and the shift of funded pension accounts to the general
government which allows them to reduce state budget subsidies to the pension system.
However, in the very long-term the fiscal performance of the Hungarian and Polish pension
schemes differs greatly.
After 2030, the stability of Hungarian public pension finances is in jeopardy. Expenditures are
expected to rise from 9.3 % in 2030 to 13.4 % in 2060 (see Table 48). This is first of all a
consequence of the expected demographic ageing process (see Table 47). With a constant
population structure expenditures would be much lower amounting to 7.8 % in 2030 and 9.5 %
in 2060. Still the roll-back reform intensifies the fiscal pressure in the long-run (Figure 24). It
raises government unfunded pension obligations and therewith extends the scope of the
already unsustainable PAYG pension scheme. In 2060, the deficit of the Hungarian pension
system is 1 % of GDP higher due to the roll-back reform summing up to 3.7 % of GDP. This
result underlines the need for reforms to stabilize pension finances over the long-term. In light
of these findings, section 6.2 will discuss promising measures to put the Hungarian pension
system on a fiscally sustainable footing.
In Poland, on the contrary, the level of overall expenditures remains relatively stable over the
coming decades (see Table 48). This is striking given the fact that the Polish population is
expected to age even more rapidly than its Hungarian counterpart. The price for this fiscal
long-term stability is paid in terms of pension adequacy (see Table 45). Only with the
tremendous reduction in pension levels, it is possible to limit the growth in Polish pension
expenditures over the next decades.467 Interestingly, the partial abolishment of the 2nd pillar
does not have a negative impact on Polish pension finances, contrary to the case of Hungary.
In Poland, the NDC benefit formula ensures that pensions are reduced in line with
demographic changes. With this set-up the system is relatively sustainable over the long-term.
An extension of such a sustainable system caused by the switch-back reform, therefore, does
not cause significant fiscal pressure in the pension system.468 These outcomes assure that the
challenge of the Polish pension system currently is not so much a fiscal one. It is rather pension
adequacy which should be at the focus of the political debate.

6.1.3 Implicit public pension liabilities
For large sized companies, it is obligatory to publish pension liabilities on a regular basis. For
public pension systems this is only very gradually becoming a practice after recent changes of
accounting standards.469 With this study a first comprehensive overview on various types of
public pension obligations and their magnitude is presented for Hungary and Poland.470 The
467

Increasing minimum pension expenditures caused by the general decline in pension adequacy are
considered in these estimates. For further details see subsection 5.4.3 and Appendix A-2 (Table 68).
468
st
This becomes apparent when looking, for instance, at the increase in 1 pillar contributions and
expenditures after recent roll-back reforms (see Figure 41). Over the long term, both these sides of the
pension budget increase at the same amount leaving the Polish pension deficit unchanged.
469
For further details see section 2.2.
470
A more thorough discussion of these estimates can be found in the previous country chapters.
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emphasis of the following passages is to explain the differences in pension liabilities between
Hungary and Poland shown in Table 50.
For a start, let us take a view on the figure of accrued-to-date liabilities (ADL) which comprises
unfunded pension promises made by the government until 2010. Alternatively, this figure can
be interpreted as households’ total unfunded public pension wealth. Apparently, these
pension entitlements are higher in Poland with 267 % of GDP than in Hungary with 258 % of
GDP (see Table 50).471 This differential in pension wealth is largely explained by the greater
generosity of the Polish pension system over the next 20 years (see Table 45).472 Moreover, the
demographic structure and development determines the higher value of ADL in Poland.473
Generally, cohorts aged between 55 and 70 years (i.e. around retirement age) have accrued
the highest pension entitlements (see Appendix A-12). In Poland these age groups are
relatively numerous with sizeable cohorts born around 1960 (see Figure 1).
Table 50: Comparison of implicit liabilities
in terms of GDP 2010, legal status of 2014
Liabilties

Assets

Net-Liabilities

With taxes

ADL

OSGL
(A)

Contribution
Assets
(B)

OSNL
without taxes
(A) - (B)

Tax Assets
(C)

OSNL
with taxes
= (A)-(B)-(C)

Hungary

258%

754%

601%

153%

102%

51%

Poland

267%

599%

526%

73%

249%

-177%

Source: Own estimations.

Open-system gross liabilities (OSGL) are a further standard pension obligation figure. They
cover, in addition to the stock of ADL, all pension entitlements which are accrued in the future
(i.e. after the base year 2010). Interestingly, the stock of OSGL is considerably smaller in Poland
(599 % of GDP) than in Hungary (754 % of GDP), just the opposite of the ADL ranking (see Table
50). This observation is mainly determined by the future profound decline in Polish pension
levels. As apparent in Table 45, mostly young age groups who retire after 2030 are affected by
these pension reductions. These cohorts will earn the largest share of their life-cycle pension
entitlements after the base year 2010. As these pension rights accrued in the future are
comparably low in Poland (see Table 45) the rise from ADL to OSGL is less pronounced in this
country, too.
The stock of pension liabilities on its own does not indicate whether a pension system is fiscally
sustainable. For this purpose it is necessary to confront liabilities with the assets which will
471

This figure considers all recent pension reforms enacted. Pension entitlements of farmers’ and civil
servants’ pension schemes are not taken into account. According to our calculations, a consideration of
these schemes would increase ADL in Poland by about 60 % of GDP.
472
The decline of the generosity of the Polish pension system over the very long-term does not affect
ADL because this figure considers only pension rights accrued-to-date.
473
Additionally, the duration in retirement can explain the differences in ADL. However, this parameter
is relatively similar in both countries. The retirement duration amounts to about 17 years in Poland and
Hungary and reflects the life expectancy at the legal retirement age.
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materialize in future years. A first glance at the asset side of the two pension systems reveals
that the Polish system is very heavily based on tax financing. If one projects current tax inflows
of 2013 into the future and estimates the present value of these fiscal flows one comes up
with a stock of about 249 % of GDP in Poland (see Table 50). In Hungary, on the contrary, these
tax assets amount to only 102 % of GDP. The Hungarian pension system is financed mainly by
contributions. Total contribution assets amount to 601 % of GDP in Hungary compared to
526% of GDP in Poland. Differences in contribution rates mainly explain the higher level of
contribution assets in Hungary. Hungarian contributors have to pay 37 % of gross earnings to
the pension fund, while their Polish counterparts contribute only 19.52 % of earnings.
If one confronts OSGL with implicit assets, open-system net liabilities (OSNL) are derived, a key
figure for sustainability evaluations. For Hungary OSNL add up to 153 % of GDP if tax assets are
neglected (see Table 50). Thus, under the legal status quo the Hungarian pension system is not
sustainable – in line with the cash flow findings of Table 48. In fact, it would accrue substantial
pension deficits, which amount to about 153 % of GDP in present value terms. The Polish
public pension system can also not be regarded as fiscally stable over the long-term if subsidies
from the state budget are disregarded. Under current rules, Polish OSNL amount to 73 % of
GDP (without tax assets). Thus, in both countries the inflow of future pension contributions is
not sufficient to finance future pension expenditures.
The financing gap is also demonstrated by the RFG indicator. It reflects by how many percent
of annual future GDPs expenditures must be reduced or revenues increased to put the pension
scheme on a sustainable foundation. For Poland the RFG amounts to 1 %. In other words, over
the long-term a subsidy from the state budget equal to 1 % of GDP is sufficient to close the
ONSL. This implies that the current tax inflow equal to about 3 % of GDP can be reduced
significantly by 2 % of GDP in Poland. For Hungary the RFG amounts to 2.5 % of GDP. Thus,
even when considering the current high tax inflow of 1.5 % GDP the pension system is not
sustainable. In fact, a further rise in annual tax inflows to 2.5 % of GDP is necessary to close the
ONSL for Hungary.
The sustainability results for Hungary should clearly be a warning sign. In fact, all fiscal
indicators from OSNL over RFG to cash flows underline that pension finances in Hungary are
highly imbalanced over the long-term. The future working population will be heavily (over)
burdened by this development, if no policy actions are taken. According to our projections,
contribution rates rise from the already high level of 37 % in 2015 to 47 % in 2060.474 This
development is not only questionable from an inter-generational perspective. The negative
work incentives of such a high contribution rate are problematic too.475 Still, there is a
sufficient time window to share the fiscal burden more equally across generations. For this to
happen, appropriate measures have to be adopted in the close future. To trigger off the
pension discussion in Hungary, a number of promising reforms are discussed in the next
section 6.2.
474

In this contribution projection we consider that only future contributors pay the price for the fiscal
imbalance. Tax inflows are kept constant.
475
See Liebman et al. (2009).
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6.2 Future reforms for Hungary
The fiscal stability of the Hungarian public pension system is at jeopardy over the long-term.
After 2035, a rapidly growing pension deficit is projected which increases to about 3.7 % of
GDP in 2060 (see subsection 4.5.6, Figure 24). Some may argue that these deficits lie far in the
future and therefore reforms are not urgent at this point. However, these people forget that
legal changes often require a number of years to affect pension finances. Also, it needs time to
debate, communicate and adopt pension changes. In light of these arguments, this section
discusses a number of promising pension reforms for Hungary. This includes the standard
parametric change of an increase in legal retirement ages as well as a link of pensions to the
life expectancy development. It will be demonstrated to which extent these reforms can
mitigate the future fiscal pressure of the Hungarian public pension scheme.

6.2.1 Increasing the retirement age further
The increase in legal retirement ages is a common measure across OECD countries to prepare
unfunded pension schemes to mortality improvements.476 Higher life expectancy increases the
duration in retirement which, of course, also raises pension expenditures. A rise in retirement
ages can balance this expenditure effect. The question is by how much retirement ages have
to be raised to mitigate the fiscal pressure induced by mortality improvements. To answer this
question, it is valuable to take a closer look on the development of life expectancy. As shown
in Table 51, life expectancy at age 65 stagnated during the communist era at a level of 13.5
years. Since 1990 this demographic indicator rose by more than one year per decade and,
according to Eurostat (Europop2013), this trend is expected to continue until 2060. As a result,
a 65 year old Hungarian in 2060 can look forward to a remaining life expectancy of about 22.5
years compared to 13.9 years in 1990. In other words, life expectancy at age 65 increases by
about 60 % or 8.6 years in the period 1990-2060 (see Table 51).
Table 51: Changes in life expectancy at age 65 in the period 1960-2060
Period

Communist Era

Transformation years

Future Projection

Year

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

Unisex life expectancy (LE)
at age 65, in years

13.2

13.3

13.3

13.9

15.1

16.5

17.5

18.8

20.0

21.3

22.5

Increase in LE in last 10 years

-

0.1

0.0

0.6

1.2

1.4

1.0

1.3

1.3

1.3

1.2

Increase in LE since 1990

-

-

-

-

1.2

2.6

3.6

4.9

6.1

7.4

8.6

Source: Data until 2010 is based on Eurostat (2014), and thereafter on Europop2013 assumptions.

By how much should the legal retirement age rise?

The Hungarian government reacted to this demographic development in 2009 and adopted a
gradual rise in the retirement age from 62 to 65 until 2022. The question is whether this
reform is sufficient to cope with the mortality trend? As depicted in Table 51, the rise in legal
retirement ages by 3 years reflects quite closely the increase in life expectancy in the period
476

See Moog and Müller (2011).
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1990-2020 (+3.6 years). Thus, it is reasonable to say that until 2020 the Hungarian government
has made sufficient steps to cope with life expectancy improvements. However, if the
demographic trend continues after 2020, as assumed by Eurostat, further legal changes will
become necessary. Imaginable is a further rise in statutory retirement ages from 65 to 70 years
until 2060. With this reform, the projected increase in life expectancy in the period 2020-2060
of 5 years is fully taken into account (see Table 51). Still, one can argue that the gains in life
expectancy should not only be spent in working life. Some say that the proportion of working
life to retirement, currently amounting to a ratio of 2:1, should remain equal.477 Under this
viewpoint, the potential increase in life expectancy of about 8 years in the period 1990-2060
should result in a 5 year longer working life and a 3 year longer retirement span. In other
words, a rise in the legal retirement age by 5 years (from age 62 to 67) in the period 1990-2060
is justifiable under this value judgment.
Clearly, it is debatable how far retirement ages need to be increased in future decades and at
the end it is a political decision. However, it is obvious that some additional rise in retirement
ages will be necessary in future decades, if the demographic trend continues. Therefore, in line
with the discussion above, a rise in the retirement age to 67 (RA67) and to 70 (RA70) is
assessed in the following passages.

6.2.2 The life expectancy factor – A valuable alternative
The international perspective shows that there are promising alternatives to prepare pension
systems to changes in life expectancy? Why not link pension benefits directly to changes in
mortality like in Sweden, Finland or Poland? Thus, if the fiscal pressure is high due to
considerable and possibly unforeseen life expectancy increases, automatic adjustments could
stabilize the system, while in periods of no mortality changes also no adjustments are carried
out. This is the main idea of the life expectancy factor (𝐿𝐸 𝐹𝑎𝑐𝑡𝑜𝑟) which can be easily added
to the benefit formula based on the following metric: The LE factor of a given year f reflects
the change in life expectancy (𝐿𝐸) recorded in the previous year f-1 at age x relative to the 𝐿𝐸
in a past reference year s at age x (see Eq. 113). Thus, if the 𝐿𝐸 in a year f-1 is higher than in
year s, the 𝐿𝐸 𝐹𝑎𝑐𝑡𝑜𝑟 amounts to a value below unity. On this basis rapid increases in life
expectancy translate directly into lower initial pension values.
Eq. 113

𝐿𝐸 𝐹𝑎𝑐𝑡𝑜𝑟𝑓 =

𝐿𝐸𝑠,𝑥
𝐿𝐸𝑓−1,𝑥

𝑠 ≤𝑓−1

LE factors have been implemented in various European countries in recent years. Whitehouse
even speaks of a “quiet revolution in pension policy” [Whitehouse, 2007, p. 5] as two-thirds of
pension reforms in the period 1992-2007 have introduced measures that automatically link
future pensions to changes in life expectancy.478 A number of countries, namely Italy, Sweden,
Latvia and Poland, implemented NDC pension systems, which relate benefits to life
expectancy. Others, such as Finland, Norway, Portugal, Greece as well as Austria, have
477

See Börsch-Supan (2007), p. 11.
This includes also measures which link retirement ages to changes in life expectancy. For a further
overview see Whitehouse (2007), p. 31ff and OECD (2011), p. 84.
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introduced a life expectancy factor in their defined benefit pension schemes.479 All these
demographic factors have in common that the risk of higher (lower) life expectancy and the
resulting financing burden for the pension system is not only borne by contributors and
taxpayers, as it is currently the case in Hungary.
The implementation of a LE factor represents a valuable alternative to increases in legal
retirement ages. First, its virtue is transparency. Changes in life expectancy are directly and
visibly coupled to pension levels in the benefit formula. This mechanism is easy to grasp for
pension scheme members and may therefore face less political opposition than alternative
reforms such as legal retirement age increases where the link to life expectancy is less obvious.
Second, life expectancy risk and its impact on pension finances are immediately addressed via
the LE factor. It does not require a (usually) long political decision process to react to changes
in life expectancy.480 Third, the novelty of the LE factor is its flexible mechanism to cope with
the uncertainty of future mortality changes. As presented in Table 51, the pace in life
expectancy changes varied over time. In some decades it rose rapidly, while in others the
change was less substantial. The LE factor mirrors this volatile and unforeseeable pace in life
expectancy changes. Legal retirement age increases are not able to capture the life expectancy
risk to this degree as they are set ex-ante, usually for a period of some decades in advance.
Due to these advantages of the LE factor, its implementation for the Hungarian pension
scheme is evaluated in the following passages as an alternative to increases in retirement ages.
For this evaluation, the reference age x of Eq. 113 is set to 65. Furthermore, it is assumed that
the LE factor is applied for new retirees from 2022 onwards. In other words, the reform is
introduced after the rise in legal retirement ages to 65 is fully phased in.481 In the standard
demographic scenario, which follows Europop2013, life expectancy at age 65 rises from 17.5
years in 2020 to 22.5 years in 2060 (see Figure 46). As a consequence, the LE factor decreases
from roughly 1 in 2022 to about 0.78 in 2060 and therewith lowers initial pension values in
2060 by 22 % (compared to the status quo).
Figure 46: Development of the life expectancy factor
Year

2020

2025

2030

2035

2040

2045

2050

2055

2060

Life expectancy at age
65, unisex, in years

17.5

18.1

18.8

19.4

20.0

20.7

21.3

21.9

22.5

Life expectancy factor

1.00

0.97

0.94

0.91

0.88

0.85

0.83

0.80

0.78

Source: Own estimations based on Europop2013.
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The specification of this factor differs, however, to some extent in these countries. Austria, for
instance, considers only deviations from life expectancy projections in the LE factor. Moreover, the
reference age x for the estimation of the LE factor varies.
480
This statement, however, only holds if politicians are willing to apply the LE factor. The short history
of demographic factors has shown that this is not always the case. In Italy, for instance, the first
lowering of benefits due to the life expectancy factor in the NDC benefit formula was due in 2005 but
still was not applied for some years. See Whitehouse (2007), p. 36. Similar experiences have been made
in Germany with the sustainability factor. See e.g. Moog et al. (2009), p. 4ff.
481
With this specification the LE factor in future years f reflects the change in unisex life expectancy at
age 65 compared to the year of 2020 (the year s in Eq. 113).
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6.2.3 The impact of future potential reforms
As discussed, there are a various instruments to address the upcoming fiscal challenges of the
Hungarian public pension scheme. But how effective are these measures to mitigate the fiscal
imbalances of the Hungarian pension scheme? Is one measure sufficient to guarantee fiscal
sustainability of the pension system or is a package of reforms needed? To answer these
questions future cash flows under the discussed reform scenarios are demonstrated in Figure
47. First, a gradual increase in retirement ages to 67 (RA67) and 70 (RA70) is evaluated,
followed by the introduction of the LE factor. No changes in retirement behaviour are
considered in these projections, i.e. the minimum retirement age is unaffected by the reforms
(for further details see Table 52).
Table 52: RA67 and RA70 reform – Legal details and assumptions
Years

before 2030

2030-2034

RA67 reform - legal retirement age

65

66

66

67

67

67

RA70 reform - legal retirement age

65

66

67

68

69

70

Minimum retirement age, under both reforms

65

65

65

65

65

65

Retirement behaviour, under both reforms

2035-2039 2041-2045 2045-2049 after 2050

no behavioural changes, average effective retirement age = 65.2
Dotted red marked cells indicate transition years in which retirement ages increase.

Source: Own illustration.

As shown in Figure 47, all three reforms leave the revenue side unaffected, as constant
retirement behaviour is assumed. The expenditure side, on the contrary, is substantially
affected by these measures. A rise in the legal retirement age to 67 (RA67) lowers
expenditures by about 0.6 % of GDP in 2060 (and even more thereafter). The logic of this
reduction is straightforward: the reform increases the penalties for early retirement.
Individuals who retire at age 65 in 2040, for instance, have to bear a pension reduction of
8.4%. A decrement-free pension is received not until the age of 67 (after 2040). Nevertheless,
the fiscal impact of the RA67 reform is relatively modest. The mismatch of contributions and
expenditures in 2060 of 3.7 % of GDP can be reduced to 3.1 % of GDP. An increase in legal
retirement ages to 70 (RA70) cushions the future expenditure growth more substantially. In
2060 expenditures are about 1.5 % of GDP lower than under the legal status quo.482 As
discussed in Appendix A-10, the RA67 and RA70 reform can stabilize pension finances even
further, if higher and actuarial neutral pension decrements are introduced in the Hungarian
pension system.483 The introduction of the LE factor has a similar impact as the RA70 reform on
pension finances. It reduces the pension deficit in 2060 from 3.7 % to 2.2 % of GDP.

482

The fact that under the RA67 and RA70 scenario even more women may benefit from the decrement
free early retirement after an accrual of 40 service year rule is not reflected in these calculations. Thus,
we slightly overestimate the stabilizing effect of the RA67 and RA70 scenario.
483
The current pension system provides strong incentives to retire early. Pension decrements of 3.6 % in
case of one year earlier retirement can be considered as far too low. The longer receipt of pensions in
case of early retirement more than outweighs the reduction of benefits caused by the decrements.
Actuarial neutral decrement levels would amount to at least 6 % per year of earlier retirement, see
Queisser and Whitehouse (2006). An increase of pension decrements to 6 % lowers the pension deficit
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Figure 47: Expenditure and contribution projection – After future potential reforms
15%
Status quo

Expenditures and revenues relative to GDP

14%

RA67
13%

RA70
12%

LE Factor

11%
10%
9%
8%
7%
6%
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080
Year
Expenditures legal status of 2014
Contributions all three scenarios
Expenditures - RA67
Expenditures - RA70
Expenditures - LE factor

Source: Own estimations.

The projection demonstrates that the discussed reforms affect pension finances only very
gradually (see Figure 47). Two reasons explain this observation: First, only pension benefits of
new retirees are altered by these reforms. Thus, only a small but increasing share of pension
expenditures is influenced by these measures. Second, the reforms themselves are gradually
implemented. Retirement ages, for instance, are increased step by step. Therefore, they
unfold their full potential not until the complete implementation in 2040 (RA67) and 2050
(RA70) respectively.
So far we abstracted from changes in retirement behaviour and assumed that retirement
patterns are unaffected by the reforms assessed. This assumption limits our analysis as
behavioural changes are in fact very likely and greatly affect our projection results. Literature
shows that a large share of individuals chooses to retire later, if pension penalties for early
retirement increase.484 In light of these arguments, we demonstrate the impact of changes in
retirement behaviour exemplarily for the RA70 scenario in Figure 48. It is assumed that
individuals postpone their retirement in line with the increases in legal retirement ages. Thus,
under the RA70 scenario not only the legal but also the effective retirement age rises by five
years until 2050. This behavioural change can stabilize pension finances further. On the
expenditure side, the later retirement reduces costs by about 0.5 % of GDP in the period 20302050 compared to the status quo scenario (see circle marked line vs. dashed line in Figure 48).
further over the long-term by 0.3 % of GDP in the RA67 scenario and by 0.6 % of GDP in the RA70
scenario. See Appendix A-10.
484
Berkel and Börsch-Supan (2004) demonstrate that the introduction of penalties equal to 3.6 % per
annum of early retirement raises effective retirement ages by two years in Germany. Hanel (2010)
estimates that individuals postpone retirement by about 14 months under these pension decrements.
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Over the very long-term (after 2065) expenditures are higher if individual postpone their
retirement by five more years. They earn higher pension benefits which raises expenditures.485
On the revenue side, the later retirement increases total contributions by about 1 % of GDP.486
Thus, overall the postponement of retirement can reduce future pension deficits significantly.
For instance, in 2060 the mismatch of contributions and expenditures amounts then to only
0.8 % of GDP instead of 3.7 % of GDP in the status quo.487
Figure 48: Expenditure and contribution projection – RA70 with changing behaviour
15%

Expenditures and Revenues relative to GDP

14%
13%

12%
11%
10%
9%
8%
7%
6%

2010

2015

2020

2025

2030

2035

2040
Year

2045

2050

2055

2060

2065

2070

2075

Expenditures legal status 2014

Contributions legal status 2014

Expenditures RA70 & constant retirement

Expenditures RA70 & later retirement

2080

Contributions RA70 & later retirement

Source: Own estimations.

Future contribution rates under different reforms

Aggregate expenditure and contribution projections are helpful to evaluate the fiscal longterm stability from a macro perspective. To outline what reforms imply for contributors on a
micro level contribution rate projections are an appropriate indicator. Figure 49 presents the
necessary contribution rate increase to balance pension finances in the period 2010-2080. For
this calculation tax inflows (of the year 2014) are held constant. In other words, the financing
gap of future expenditures and revenues (contributions and taxes) after 2014 is bridged only
via higher contributions. In the status quo scenario contribution rates first diminish from 37 %
in 2015 to 32 % in 2030. Thereafter, they mirror the aggregate development (presented in the
previous sections) and shoot upwards to about 47 % by 2060. The reform proposals discussed
can mitigate this increasing financial burden for future contributors. The RA67 reform lowers
the contribution rate in 2060 by 2 p.p. to 45 %. The RA70 and the LE factor reduce contribution
485

For a further discussion see also RA65 scenario assessed in subsection 4.5.2.
To limit the number of parameter changes, the impact of later retirement on GDP is neglected.
487
For this calculation, we do not consider that the age up to which one is eligible to a disability benefit
is altered. Of course, an increase of the latter age can affect total expenditures, as more individuals can
then be expected to retire into disability.
486
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rates in 2060 by about 6 p.p. to a level of 41 %. If individuals retire later and postpone their
retirement by 5 years until 2050 then contribution rates could be even lowered to 37 % in
2060 (see Figure 49, scenario “RA70 + later retirement”).488
Figure 49: Contribution rate projection under various potential reforms
Contribution rate (measured in terms of earnings)

55%

50%

45%

40%

35%

30%

25%
2015

2020

2025

2030

Legal status of 2014

2035
RA67

2040

2045

2050

2055

Year
LE factor

2060

RA70

2065

2070

2075

2080

RA70 + later retirement

Source: Own estimations.

Pension adequacy under different reforms

As visible in Figure 49, the proposed reforms reduce the increasing burden for future
contributors. In fact, also future pensioners share some of the demographic costs which arise
in the next decades. This becomes apparent in Table 53 which illustrates the other side of the
pension coin, pension adequacy. As shown there, the RA67 scenario lowers adequacy ratios in
2040 by 8.4 % compared to the legal status quo. The reduction is more substantial under the
RA70 reform. Adequacy ratios are then 13.2 % lower in 2040 than under the legal status quo. A
similar drop in benefit levels (-12 %) is projected, if the LE factor is implemented.
This decline in pension levels after the discussed reforms is considerable and represents the
price for fiscal stability. This adequacy outlook is, however, not carved into stone. In fact,
individuals have the possibility to offset the pension cuts via a postponement of retirement. As
demonstrated in Table 53, if legal and effective retirement ages move in tandem, then
adequacy ratios remain relatively constant after the RA70 reform. The simulation shows
similar results for the introduction of the LE factor. An increase in effective retirement ages by
5 years until 2050 could fully offset the pension reductions induced by this demographic
factor. Thus, a way forward, both in terms of fiscal long-term stability and adequacy, is to
combine measures such as RA70 or a LE factor with increases in effective retirement ages.
488

Later retirement combined with the LE factor would lead to a similar development of the
contribution rate.
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Table 53: Adequacy ratios after potential future reforms
Year

2015

2020

2025

2030

2035

2040

Difference
2015 to 2040

Legal status quo of 2014
Males

0.44

0.42

0.42

0.41

0.39

0.41

-7.3%

Females

0.42

0.41

0.40

0.38

0.35

0.37

-12.3%

After RA67 - no behavioural changes
Males

0.44

0.42

0.42

0.39

0.38

0.38

-15.1%

Females

0.42

0.41

0.40

0.37

0.34

0.34

-19.6%

After RA70 - no behavioural changes
Males

0.44

0.42

0.42

0.39

0.36

0.36

-19.5%

Females

0.42

0.41

0.40

0.37

0.32

0.32

-23.8%

After LE Factor - no behavioural changes
Males

0.44

0.42

0.40

0.38

0.36

0.36

-18.5%

Females

0.42

0.41

0.39

0.36

0.32

0.32

-22.9%

After RA70 - effective retirement ages raise by 5 years
Males

0.44

0.42

0.42

0.41

0.40

0.43

-3.1%

Females

0.42

0.41

0.40

0.38

0.35

0.38

-9.2%

Source: Own estimations.

This section has demonstrated that it is indeed possible to cope with the upcoming
demographic challenges in Hungary. Various promising reforms are available to stabilize future
pension finances. Which instrument to choose depends on the political goals to be reached. If
the aim is to lower significantly the burden for future contributors, then the RA70 reform or
the life expectancy factor should be introduced. These measures can reduce the future
projected contribution rate from 47 % to 41 % in 2060. Contribution rates can be lowered even
further to 37 % in 2060, if effective retirement ages increase, too. Such later retirement
guarantees additionally that adequacy ratios remain relatively stable over time (see Table 53).
For the reform choice it should be considered that the life expectancy factor features some
advantages compared to increases in legal retirement ages. First, it provides a transparent link
between life expectancy changes and benefits which is easy to understand for pension scheme
members. Second, the life expectancy factor has the advantage to react flexible to common
changes in mortality (see Table 51). Last but not least, the life expectancy factor ensures that
the life expectancy risk, i.e. the risk of very high longevity increases, is borne not only by the
working population. Now after the after dismantling of the 2nd pillar, Hungary is one of the few
OECD countries where mortality changes are not reflected in the benefit formula and
therefore only borne only by contributors and taxpayers.489 These arguments clearly speak in
favour of introducing a life expectancy factor in Hungary.490

489

See Whitehouse (2007) and OECD (2011).
Of course, one can consider only a certain proportion of life expectancy changes in the estimation of
initial pensions. On this basis, both contributors and pensioners bear the life expectancy risk.
Alternatively, Hungary can consider the implementation of the German sustainability factor which links
490
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6.3 Future reforms for Poland
The Achilles‘ heel of the public pension system in Poland is its insufficient future adequacy. The
risk of increasing old age poverty rises substantially under the current rules and contribution
behaviour. According to our estimates, in 2040, about 30 % of new retirees are entitled to a
pension lower than 14 % of average earnings (the future expected subsistence minimum
level).491 The question is whether this decline in public pensions is a problem. In fact, it is
possible that households could bridge the public pension gap via financial and non-financial
assets. Evaluating this hypothesis is difficult at this point. Data sources on households’ wealth
are still insufficient in Poland. Only macro data, which indicates that the wealth of Polish
households’ is lower than the EU average, is available so far (see Table 44). This observation is
not surprising, as Poles did not have the chance to accumulate substantial assets during the
communist era and the recent transformation years. The implications of the low average
households’ wealth for the old age provision are summed up concisely with the hypothesis
“Poles are getting old before they are becoming rich” [World Bank, 2014, p. 27]. This statement
seems to hold true at least for lower income groups. According to recent research by Myck and
Morawski (2014) the savings rate of those with low income has been rather low (and
sometimes negative) in recent years.492 Thus, this income group is at high risk of relying solely
on public pension incomes during old age. This answers the initial question: the drop in public
pension levels is a problem for low income earners. Many of them can expect a pension level
below 14 % of average earnings in 2040 (the future expected subsistence minimum level) and
have little savings to top up pension benefits. Thus, they are at risk of falling into old age
poverty.493
A substantial increase in old age poverty is not in the spirit of the EU objective to guarantee
“solidarity within and between generations”. It counteracts plans, such as the Europe 2020
strategy, to reduce the number of people living in poverty. Thus, it is only a matter of time
until reforms are discussed to set the course for a stable and adequate pension system in
Poland. To trigger this debate, the following section proposes potential measures to increase
pension adequacy, in particular at the lower end of the income distribution. To determine the
fiscal feasibility of the proposed reforms, they will be analysed from both sides of the pension
coin (adequacy and fiscal stability).

pension benefits of all retirees to demographic and economic changes. As the whole retirees’ population
is affected, the German sustainability factor unfolds a larger fiscal impact than the life expectancy factor.
491
In the past decade (2006-2014) the subsistence minimum level (of a one person pensioner
household) rose faster than CPI and followed very closely the wage growth development – see IPiSS
(2015). This led to a stable relation of the subsistence minimum and wages equal to 14 %. In the
following passages we assume that this ratio remains unchanged over time.
492
These micro-based estimates most likely still overstate the savings rate. For a further discussion see
WB (2014), p. 37.
493
There are various definitions of poverty. For the following analysis we consider, generally, two
poverty lines: The subsistence minimum level (equal to 14 % of average earnings) as well as the social
minimum level (equal to about 29 % of average earnings). The latter poverty line ensures a participation
in social life. Individuals who receive a pension benefit below the social minimum level are regarded at
risk to fall into poverty. For further details see IPiSS (2015).
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Some argue that the easiest way to improve pension adequacy is to return to the old,
generous defined benefit pension system which granted high benefit levels. However, such a
switch would be extremely costly. Old age ZUS pension expenditures would double to 16 % of
GDP by 2060, as shown by Jabłonowski and Müller (2014). Moreover, the current system of
NDC and FDC features a lot of advantages: 1) it offers a clear and transparent link between
contributions paid and entitlements earned. Thus, in comparison to the old pension system,
this framework prevents negative work incentives. This aspect is crucial for Poland which
experiences (even under current pension rules) high unemployment rates and grey market
activities. Moreover, 2) the current pension system provides a fiscally stable and robust
framework to weather demographic and economic changes. Its demographic factors prepare
the system for shocks to life expectancy and natality. 3) Last but not least, a complete
abolishment of the current system depresses the confidence in public pensions, which is
counterproductive for long-term savings decisions. Thus, the study at hand does not consider
an abolishment of the current NDC system. Rather, it discusses a number of measures to
improve pension adequacy without a complete systemic change.

6.3.1 Four channels to increase pension entitlements over the lifecycle
The future adequacy decline is largely caused by insufficient contribution careers (see
subsection 5.4.2.5). Prospective pension levels would be more than twice as high in 2050 if
individuals would not have breaks in contribution careers and would declare their complete
earnings for contribution purposes (see Table 31). Thus, a major key to improve future pension
adequacy is to increase individual life-cycle pension contributions. There are three channels for
reaching this goal (see Figure 50). The first approach is to increase the contribution basis (CB),
i.e. the earnings declared for contribution purposes. Second, a higher share of income could be
set aside for old age provision (in a funded or unfunded scheme). Third, an extension of
contribution careers, via an earlier start or a later retirement, would increase life-cycle pension
contributions. The latter three measures are based on the notion of subsidiarity. In other
words, it is the individual itself who makes a contribution to raise its old age income. Still, not
all individuals may be able to earn sufficient pension rights on their own. As presented in
subsection 5.4.2, the long-term unemployed and low income groups are at high risk of poverty.
Therefore, an introduction of further redistributive elements (channel 4) either in the pension
or in the social assistance system should be considered. The following reform discussion starts
with an evaluation of reforms which raise individual contributions (channels 1-3). Thereafter,
redistributive measures, namely changes to the minimum pension rules as well as the
implementation of a basic and a bonus pension, are discussed (channel 4).

201

Country Comparison and Future Reforms
Figure 50: Four channels to improve pension adequacy

Source: Own illustration.

6.3.2 Channel 1: Increasing the contribution basis
Mainly four groups can be identified which declare relatively small earnings for pension
purposes. First, the unemployed register a contribution basis which amounts to only 12 % of
an average contributor’s. As a result, the future pension levels of the long-term unemployed
will fall far below minimum pension levels to about 6 % of average earnings in 2040 (see
subsection 5.4.2.7). The adequacy ratios of average ZUS members are five times higher. Thus,
one key instrument to reduce the risk of future old age poverty is to lower unemployment
rates and to strengthen active labour market policies. With a current unemployment rate of
10%, there is still large potential for such reforms.
Second, about 7 % of total employees in Poland work under civil law contracts.494 Earnings
from these contracts are often not subject to social security contributions. Thus, no or only few
pension entitlements are accrued. Currently, it is discussed to cover all civil law contracts for
social contribution purposes up to a salary which is equal to the full-time minimum wage. This
proposal is going in the right direction and has the potential to increase pension adequacy for
a significant share of ZUS scheme members.
Third, unofficial labour market activities lower the contribution basis too. These grey market
activities are highly widespread in Poland. It is assumed that about 21 % of the total labour
force works informally.495 Additionally, a large share of dependent employees (about 11 %)
receives undeclared remuneration for their work on a cash-in-hand basis.496 Pension adequacy
494

See OECD (2014a), p. 66.
See Hazans (2011).
496
See EC (2007).
495
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can be improved substantially if these undeclared activities are turned into officially registered
employment. The reduction of undeclared work should, therefore, rank high on the political
agenda.497 The bonus pension presented further below is one promising instrument to raise
formal labour activities.
Fourth, entrepreneurs can cap their income to 60 % of average economy-wide earnings for
contribution purposes. About 40 % of entrepreneurs, 3 % of total scheme members, opt for
this low contribution basis.498 In general, the contribution cap is not problematic. As shown in
subsection 5.4.2.7, entrepreneurs can on average expect pension levels far above the
minimum pension and the subsistence minimum level. Thus, the risk that tax payers need to
close the pension gap for entrepreneurs is not extensive. One could, however, consider
introducing a default option for entrepreneurs where only those who forward a written
request to cap their contribution basis can make use of this contribution limit.

6.3.3 Channel 2: Increasing savings
A further channel to increase pension adequacy is to raise the proportion of income set aside
for old age provision. In other words, the pension gap is bridged via additional savings. The
core question is whether these savings should be accumulated on a voluntary or on a
mandatory basis. From the viewpoint of first-best economic theory there is a clear downside to
mandatory savings schemes: they constrain individuals’ freedom of choice. Individuals may
want to use their current income for purposes other than pension contributions, for example
for education or health which can be alternative investments. Individuals should know best
how to distribute and optimize their life-cycle resources. In line with this thought, mandatory
savings schemes can lead to substitution effects. Individuals may offset other forms of savings
one by one. As a result, the overall savings effect of mandatory schemes can be zero. Thus, in
theory, mandatory schemes may not increase savings and may also not be optimal in welfare
terms. This proposition is, however, severely challenged by recent findings of behavioural
economics.
A large empirical literature strand indicates that individuals are not able to figure out their
optimal pension strategy (bounded rationality) as they do not understand basic financial
concepts.499 There is a strong correlation between financial literacy and income. Even if
individuals are not bounded by rationality they are often limited by will power which prevents
them from carrying out the optimal savings decision.500 Individuals show inconsistent, myopic
preferences: They regard it, for instance, as easy to start their old age provision at some day in
the future. However, when that day arrives and becomes the presence, saving is as difficult as
it was in the past.501 In the end, they may regret not having saved in the first place. These
findings increasingly raise the call for paternalistic policy interventions. Some argue that the
497

For an overview of potential stick and carrot measures and best practices to fight undeclared work
see Williams and Renooy (2008).
498
For further details see also Appendix A-9.
499
See Bernheim (1998) and Hogarth et al. (2003).
500
For a literature overview see Bucciol et al. (2010).
501
In other words, future utility is discounted hyperbolically. See also Kooreman and Prast (2010), p.
108.
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government should “nudge” individuals to behave in line with their own long-term
preferences.502 The fundamental problem of paternalistic policies is the difficulty of knowing
and identifying individual preferences. Therefore, the welfare effect of such policies is
ambiguous and their use remains questionable. This aspect should be kept in mind when
reading the following arguments. Still, pension policy should not neglect the findings of
behavioural economics because this can lead to ineffective pension policies (discussed below).
In fact, behavioural economics can be valuable when it comes to our initial question whether
mandatory or voluntary savings schemes are preferable.
Individuals often “choose not to choose”.503 Therefore, it makes a difference whether the state
provides individuals with the default option to participate or not to participate in a savings
scheme. Automatic enrolment is based on the first option. With this concept employees are
obligated to participate in the savings scheme with the possibility of opting-out. Thus, in
contrast to mandatory savings schemes the freedom to choose is still given. Automatic
enrolment cannot be regarded as a fully voluntary scheme either, because participation is
mandatory to start with. They are therefore also referred to as quasi-mandatory schemes.
Various studies, mostly from the US, show that such automatic enrolment approaches increase
the participation in savings schemes significantly.504 Participation rates are boosted by as much
as 60 percentage points after one year of tenure. The authors explain the high participation
with individual inertia and the propensity to procrastinate (bounded will power). Choi et al.
(2004) demonstrate that automatic enrolment raises savings, in particular at the lower tail of
the savings distribution. This is in line with the findings of Chetty et al. (2013). They observe
that about 85 % of individuals are passive savers, who only change their savings behaviour
when induced to do so by automatic enrolment. Interestingly, this group does not respond to
price subsidies, which are an alternative widely used instrument to raise participation in
savings schemes. Only the remaining 15 % of individuals are active savers who change their
savings behaviour due to price subsidies. They do, however, primarily substitute retirement
assets to profit from the subsidies. Moreover, Chetty et al. (2013) show that active savers are
already sufficiently prepared for retirement. This raises the question on the effectiveness of 1)
fully voluntary savings schemes and of 2) price subsidies to raise old age savings. Quasimandatory schemes fit better in a “second-best world” with individuals bounded in will power.
It proves more effective to increase pension adequacy of the large share of passive savers who
are mostly at the lower end of the income distribution.
In light of these findings, automatic enrolment is a valuable instrument to raise savings in
Poland. Occupational pension schemes are still fully voluntary and of marginal size in Poland.
In 2013 only about 375 thousand people were actively participating in these schemes, which
correspond to about 1.5 % of the working age population (aged 20-64).505 A new third pillar
savings scheme with automatic enrolment, also proposed by the World Bank (2014), could
502

This new form of paternalism has been termed libertarian paternalism, see Thaler and Sunstein
(2003).
503
For a literature overview see Dinner et al. (2011).
504
See Madrian and Shea (2000), Choi et al. (2004) and Beshears et al. (2009)
505
See PFSA (2014a), p. 23.
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improve participation and therewith future pension adequacy. The government could
contribute a flat payment to these schemes, which would improve the distribution of future
benefits, as lower income groups have the highest relative gain from flat-rate subsidies.
However, it has to be underlined that not all citizens can be reached with 3rd pillar pensions,
such as the unemployed.506
We have discussed that an extension of mandatory savings schemes in Poland should be
avoided because it restricts the freedom of individual savings and consumption choices. Quasimandatory schemes with automatic enrolment are, therefore, preferable. Still, there is one
legitimation for an increase in mandatory pension contributions: negative externalities. A large
share of Poles is at risk of earning a pension below the social assistance level. According to our
projections, about 30 % of new retirees in 2040 can expect public pension below the
subsistence level. The state is expected to cover this gap and to guarantee a minimum income
during old age. This income guarantee can cause moral hazard behaviour. Individuals who
expect to benefit from social assistance after retirement often have no incentive to save or
contribute to the public pension scheme as such efforts do not increase their prospective old
age income. Such free riding can induce negative externalities in the form of increasing social
assistance expenditures. Therefore, the government should carefully and frequently monitor
the expected fiscal burden due to insufficient old age provision. If these costs are too high, an
increase in mandatory pension contribution rates is an option.507 This measure reduces the
proportion of individuals falling below the social assistance level. Alternatively, moral hazard
behaviour can be reduced with the introduction of a basic or a bonus pension (discussed
below). These additional transfers guarantee that a higher share of the elderly receives
pension benefits above the social assistance level. Thus, these individuals still have an
incentive to save and pay pension contributions.
Last but not least, there is a broad scope for voluntary pension saving in Poland. In addition to
public and occupational pension entitlements, individuals can save on a voluntary basis to
satisfy their preferred living standards during old age. For these private savings decisions
information on individual pension entitlements and expected benefits is crucial. Currently, the
statutory pension scheme ZUS provides each of its participants with annual information about
contributions paid and pension levels expected in the 1st pension pillar. Members of the 2nd
and 3rd pension pillar also annually receive separate pension information from the respective
providers. In the future this information should be combined across all three pension pillars in
order to provide a complete picture of individual retirement income. The annual statement
should include transparent and easy-to-understand information on future overall pension
benefits for different retirement ages.508 Online information should be further strengthened
506

A number of further guidelines by Barr (2013) and WB (2014) should be considered for the set-up of
a new third pillar savings scheme in Poland. See in particular Barr (2013), p. 73-77 and WB (2014), p.
110-118. This includes the limitation of investment choices, central administration (to lower costs), the
introduction of life-cycle portfolios, as well as mandatory partial annuitization.
507
nd
A raise in funded 2 pillar pension contribution may be preferred, as it leads to a further
diversification of the Polish old age basket. Currently, the vast share of pension rights is accrued in the
1st pillar pension scheme (NDC) which is financed on a PAYG principle.
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For valuable best practices of pension statements see Education Trust Fund (2013).
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and used to provide additional information on pension entitlements. These measures can
stimulate Poles to think more about their retirement strategy and encourage them to prepare
for their old age well in advance.509

6.3.4 Channel 3: Extending contribution careers
A standard reform to improve both pension adequacy and fiscal stability is to raise the
effective retirement age. With the 2012 pension reform, the Polish government introduced
this standard procedure. The legal retirement age will be raised from 60 to 67 for women and
from 65 to 67 for men. Most scheme members are not expected to retire until the statutory
retirement age, because early retirement channels have been closed too. The 2012 reform
increases future pension levels significantly in Poland (see subsection 5.4.2.3). As a rule of
thumb, each year of later retirement raises individual pension levels by about 7 %.510 The
increase in the retirement age is also very effective in reducing the risk of future old age
poverty (see subsection 5.4.3). Overall, the Polish government already implemented
substantial reforms to extend contribution careers. Discussing further increases in the
statutory retirement age is not urgent at this point.511 To realize the adequacy gains
demonstrated in section 5.4.2 the chosen path should be followed. The proposal of some
parties in the current Polish election of 2015, to reverse the retirement age sends the wrong
message to younger cohorts, namely that the future retirement age can stay constant without
substantial fiscal and adequacy costs.
The raise in the statutory and minimum retirement age is, however, only one measure to
extend contribution careers in Poland. Policy makers should, additionally, foster actions which
support working until the higher legal retirement age (and beyond). Thereby, various obstacles
to the supply and demand of older workers need to be overcome.512
Obstacles to the supply of silver workers

The supply of older workers, i.e. their decision to participate on the labour market, depends on
various factors. First, decent health is a key for the extension of labour careers. In a European
comparison, Poland shows one of the highest proportions of people aged 50-64 with severe
509

Fajnzylber et al. (2009) show that pension information increases the probability of voluntary savings
to a given plan. Pinto (2013) demonstrates that individuals who receive pension information are more
likely to retire at a later age. Financial literacy campaigns, on the contrary, have not proven very
effective for changing financial behaviour. Fernandes et al. (2013) show that the impact of such
campaigns is rather marginal based on a meta-analysis covering 188 studies.
510
For this calculation, we compare pension levels of individuals who retire in year t with benefits of
individuals (of the same birth year) who retired in year t-1. To ease comparison, pensions are indexed to
year t. The estimation bases on the micro-simulation model (described in section 5.2) and has been
carried out for retirement ages 65-69 and birth years 1960-1965. Of course, the effect of a later
retirement is highly sensitive to work intensity during the postponed contribution career. Moreover, it
depends on the wage growth, mortality and interest rate assumptions chosen.
511
In fact, it would currently be a political disaster for any party to propose such measures, as the large
protests against the 2012 reform have demonstrated.
512
The following outline of obstacles to the supply and demand of older workers benefited from Barr
(2013), p. 85-88. A list of further measures is provided by the OECD (2015) report Working Better with
Age: Poland.
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health problems.513 Several studies such as Cai (2010) or Zucchelli et al. (2007) indicate that
health significantly affects labour market participation. For Poland, Szubert and Sobala (2005)
report that 10 % of early retirees leave the labour market for health reasons.514 Policies to
increase the employment of silver workers515 should therefore take into account measures
that improve the health status. Best practices provided, for instance, by Boukal and
Meggeneder (2005), Secker et al. (2005) as well as Eurofound (2014), provide a valuable
starting point on this path. Flexible work hours, task adjustment and change, combining
financial advice with free health checks, and ergonomic measures are just some of the
successful examples provided by these studies.
Second, alternative routes to leave the labour market before the legal retirement age should
be restricted. In Poland this concerns the disability scheme in particular. It serves as one main
path for leaving the labour market early. The government made large efforts in recent years to
limit the inflow into disability, mainly via stricter eligibility rules.516 Nevertheless, further
reforms to the disability scheme are required. As demonstrated by Jabłonowski and Müller
(2015), disability benefits will be higher than old age pensions for women from 2015 onwards
and for men after 2025. This is a result of the generous disability pension calculation which is
still based on a defined benefit, final earnings formula. The relative generosity provides strong
incentives to leave the labour market early into disability. Therefore, as proposed also by the
OECD (2014a) policy makers should reform the disability benefit formula and link it to NDC
accounts in order to provide a consistent calculation of disability and old-age pensions.
Jabłonowski and Müller (2015) provide a comprehensive evaluation of such a disability reform
including an assessment of its fiscal costs and pension adequacy implications.
Third, gradual retirement has the potential to extend labour market careers.517 Many silver
workers prefer to reduce their work hours, for instance due to ill-health, care obligations or
the retirement of their spouse.518 If such an option is not given, they may choose to leave the
labour market completely and retire early. Constraints on reducing work hours, therefore, can
have a negative impact on the labour market participation of the older working population.
This finding is largely reflected in literature. Penner et al. (2002) show that 13 % of 1.5 million
older workers in the US who left their work place would have stayed in their job if they had
had the possibility of reducing their work hours. In Sweden, roughly 7 % of older workers (aged
50+) stated that physical problems induced them to retire early. With a decrease in work hours

513

See OECD (2015), p. 131.
Of course, some respondents of this survey may use health status as an excuse to the leave the
labour market early, while other reasons are more prevalent; this is referred to in the literature as the
justification hypothesis.
515
The term silver workers is used here as a synonym for older workers aged 55+.
516
As a result, disability prevalence rates – reflecting the number of disability beneficiaries relative to
the population – decreased by 40 % in the period 2005-2010. See Jabłonowski and Müller (2015), p. 25.
517
Gradual, phased and partial retirement are used as synonyms, meaning a gradual reduction of work
hours. Flexible retirement implies the flexibility to choose the effective retirement age. For a further
discussion of these terms see Kantarci and van Soest (2008), p. 116.
518
See e.g. van Soest et al. (2007), Zapalla et al. (2008), Stancanelli (2012) or EC (2004). For a recent
Polish study on preferences for flexible retirement see Hildt-Ciupinska and Bugajska (2013).
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they would have stayed in the labour force.519 Similar results have been reported by Charles
and DeCicca (2007) for the US as well as by Gielen (2009) for the UK. These studies indicate
that phased retirement has the potential to increase the labour market participation of elderly
workers and to extend contribution careers. The new possibility of receiving a partial old age
pension in Poland, introduced in 2012, may therefore raise the employment rates of older
workers and lower health related labour market exits.
Whether flexible retirement arrangements such as the partial old age pension in Poland can
raise pension adequacy is, however, difficult to answer. It mainly depends on the question of
whether flexible retirement programs increase or decrease total work hours. If an individual
works more hours over its life-cycle, pension entitlements (measured in terms of NDC and FDC
capital) increase. Flexible retirement programs have two opposing effects on total work hours:
on the one hand, overall hours worked increase due to the extension of contribution careers
(discussed above). On the other hand, flexible retirement programs induce a decrease in work
hours per year which lowers total hours worked. In the end, it is the relative size of these two
rival effects which determines the sum of work hours. The empirical evidence on this neteffect is so far limited and inconclusive.520 Thus, it is not clear whether flexible retirement
programs increase or decrease total work hours and therewith pension entitlements. What is
sure is that the specific Polish partial old age pension leads to lower entitlements at the legal
retirement, as some pension rights are withdrawn beforehand. This loss can, however, be
compensated for via a later full time retirement, which shortens the pay-out phase and
therefore raises annual benefits. In conclusion, the impact of the partial old age pension
scheme on pension adequacy is uncertain. There are many opposing factors in force. Clearly,
further empirical research is required. Still, the partial pension in Poland is a step in the right
direction, given the high preference for gradual retirement in Poland and its potentially
positive impact on health. Its flexibility should, however, be improved. For instance, instead of
offering only a partial pension currently amounting to 50 % of the full benefit, a 25 %
withdrawal should also be introduced. This provides individuals with the opportunity to reduce
work hours to a lesser extent. Often some work relief can already reduce the stress and illness
associated with the job. Additionally, a smaller reduction of work hours allows for fixed
employee costs (discussed below). This leads us to the employer perspective which plays a
main role for gradual retirement too.
Impediments to the demand of silver workers

The chance of older cohorts to extend their contribution and work career depends largely on
employers. Their willingness to hire or to retain elderly workers can be limited by a number of
factors.521 First, wage rigidity at an older age can lower demand. Employers may find it difficult
519

See Wadensjö (2006).
Wadensjö (2006) estimates a positive effect of the Swedish partial retirement scheme on total work
hours. Thus, this scheme should increase pension entitlements. Graf et al. (2011) come to the
conclusion that the Austrian part time scheme has a negative impact on total labour supply. The results
for Austria should, however, not be interpreted as an infirmity of partial pension schemes per se. It is
the faulty design of the part time scheme in Austria which provides strong incentives to retire early – via
the so called blocking-model.
521
See also Katarci and van Soest (2008), p. 118f.
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to decrease salaries when the productivity of older workers shrinks (e.g. due to health, skills or
motivation). For instance, a tradition of seniority-based pay can lead to inelastic wages. In
Poland about one third of employers expect that the labour cost-productivity gap of older
workers will increase in future years.522 This indicates that there are substantial (expected)
wage rigidities which can eventually create disincentives to employ elderly workers in Poland.
Second, the fixed costs of employment are an obstacle for an extension of contribution
careers. The elderly may be willing to postpone retirement if they can work part-time (see
above). Fixed labour costs for insurance, social contributions or administration, can impede the
demand for part-time work and should therefore be reduced. Third, employment protection
legislation (EPL) can reduce the demand for elderly workers. In Poland, for instance, employees
with less than four years until the legal retirement age can hardly be fired due to legal
protection. As a consequence, employers are less willing to hire elderly workers.523 Last but not
least, the employability of elderly workers improves if they bring along the skills required in
the labour market. Therefore, life-long learning initiatives are vital to extend contribution
careers in a rapidly changing labour world. The OECD (2013b), for instance, shows that training
participation can improve the information processing skills required in all sorts of jobs. In
Poland participation in job-related trainings is one of the lowest across OECD countries. Only
about 5.7 % of employees aged 25-54 took part in such courses. For older workers, aged 55-64,
the participation was even lower and amounted to only 1.8 % – compared to the European
average of 9.4 %.524 The government should strengthen the discussion on such measures, for
example by supporting employee networks.525

6.3.5 Channel 4: Distributional measures
Despite individual efforts to increase future pension levels, a large share of Polish contributors
is at risk of falling into old age poverty. The long-term unemployed and individuals with poor
health find it difficult to participate in the labour market. As a result, they frequently exit into
retirement early. An extension of contribution careers to increase pension adequacy is often
not possible for this risk group. Low educated and low income individuals are also confronted
with a high risk of old age poverty. They often have less income mobility and are locked into
low earnings levels (state dependency).526 It is difficult for them to set aside additional savings
from their low income. This raises a number of questions: first, to which extent can current
rules mitigate a rise in old age poverty? Second, if current rules are insufficient, which changes
are feasible to cushion the drop in old age incomes at the lower end? Both questions will be
addressed in the following passages.
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See Conen et al. (2012), p. 655.
See Krynska et al. (2013), p. 28. Of course, one should not neglect that the four year rule also
protects elderly workers from being dismissed. Thus, its net employment effect in theory is uncertain.
Empirical research by Deelen and Jongen (2009), however, shows that a reduction of EPL can
significantly increase employment rates among the elderly (and younger population). See Deelen and
Jongen (2009), p. 144-146.
524
See OECD (2014b).
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The ddn employers network in Germany is one good example in this context. It fosters and
communicates best practices on how to cope with an ageing workforce on a firm level.
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For an overview of income mobility across the EU see Aristei and Perugini (2012).
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Under the current rules, a number of safety nets are in place to ensure that retirees do not fall
below certain minimum income levels. First, the minimum pension (MP) serves as a poverty
reduction tool. Currently, it guarantees that new male (female) retirees with more than 25 (20)
service years receive a benefit of at least 23 % of average earnings. The service year criteria
will gradually be aligned to 25 years for both genders. For pensioners with lower contribution
records who fall below the subsistence minimum level (14 % of average earnings) social
assistance is the support of last resort.
In future years the MP will increasingly lose its role as a poverty reduction instrument. Due to
its low indexation, the MP level is expected to fall below the subsistence minimum level of 14%
of average earnings by 2035 (see subsection 5.4.3). This gradual erosion of the MP has a
number of implications. First, more individuals can expect a pension level below 23 % of
average earnings. Second, an increasing share of new retirees will accrue pension benefits
below subsistence levels. Thus, more of the elderly will be dependent on social assistance.
These individuals have little incentives to work and pay contributions if they can expect only to
earn pension rights below social assistance levels. Third, the erosion of the MP is not in line
with ILO conventions.527 Overall, a continuation of the current low MP indexation regime is
problematic and quite unlikely.

6.3.5.1 International overview of poverty relief instruments
Which measures are then suitable to increase future pension levels at the lower end of the
distribution? The international overview shows that countries use various arrangements to
mitigate old age poverty.528 The following passage provides a short summary of these
international practices. On this basis, possible reforms to mitigate the risk of old age poverty in
Poland are discussed. This includes a modification of the current MP arrangement as well as an
introduction of a basic and a bonus pension.
Based on the typology of the OECD (2006), one can identify four types of redistributive
instruments to support the elderly: 1) basic pensions, 2) targeted pensions, 3) minimum
pensions as well as 4) social assistance schemes.529 All of these instruments provide transfers
to the older population in addition to contributory pension benefits. Therefore, they are often
referred to as social pensions.530 In most OECD countries these social pensions amount to 2535 % of average earnings.531
A basic pension is, usually, a flat-rate benefit received by the elderly. Sometimes, only a
proportion of this amount is paid according to the years of residence, insurance record or
527

See Chlon-Dominiczak and Strzelecki (2013), p. 22.
For a further overview see Pearson and Whitehouse (2009), p. 103.
529
Further types of social pensions could be mentioned here, such as pension credits granted pre- or
post-retirement. The Polish pension scheme already tops up pension rights of certain groups (e.g. the
unemployed) during their contribution career (pre-retirement credit). The problem with these subsidies
is that the need for a transfer (i.e. a low pension adequacy) is only known ex-post. For a critical
discussion see also Valdes-Prieto (2008), p. 37. Post-retirement credits are discussed further below with
the bonus pension.
530
Under the five pillar model of the World Bank these schemes are also referred to a as the zero pillar
of a pension system. See Holzmann et al. (2008), p. 5.
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See Pearson and Whitehouse (2009), p. 103.
528

210

Country Comparison and Future Reforms
work. Income from other sources generally does not affect the level of the basic pension (in
contrast to social assistance). The coverage of the basic pension can be very wide. Often,
nearly the entire elderly population is covered, which explains its alternative name demogrant
or citizens’ pension. A number of EU countries employ basic pensions such as the Netherlands
and the UK.532
Target pensions provide resource-tested transfers to retired scheme members. They raise the
pension benefits of a selected (targeted) group.533 To identify the group which will benefit
from the target pension, various forms of resource tests are possible: 1) pension-income tests,
2) broader income tests (e.g. also covering interest rate incomes) and 3) means-tests (e.g. also
including assets). Target pensions are widespread among OECD countries and can be found
inter alia in Finland, France and Austria.534
Minimum pensions (MP) closely follow the characteristics of target pensions. In fact, they are
often regarded as a special case of target pensions.535 MP also provide transfers to a selected
group of retirees with low pension income. The eligibility criteria differ, however, to some
extent from standard target pensions. MP are granted only if sufficient contribution periods
have been accrued. Various European countries besides Poland apply MP, such as the UK,
Hungary, the Czech Republic and Switzerland.536
Social assistance schemes are the providers of last resort if old age income is insufficient.
Benefits from these schemes are means-tested and granted to the entire population. Many
OECD countries use a combination of two or three social pension arrangements to address old
age poverty. Only five OECD countries use a social assistance scheme only.537

6.3.5.2 Why not focus on social assistance?
Social assistance schemes have proven very efficient in closing the financial gap of the most
vulnerable citizens. Why shouldn’t Poland focus only on these schemes? Social assistance
schemes have long experience, sufficient information, staff and IT resources to identify those
individuals who are in need of financial support (based on means-tests). Target pensions, on
the contrary, often identify the “poor” via pension income tests only. The Polish MP is one
example. It neglects non-pension income and assets, which greatly determine the risk of
poverty, too. But even if target pensions prove equally efficient in poverty identification (via
means-testing), they are highly questionable: why should two institutions carry out the same
task at a high administrative cost? A further virtue of social assistance schemes is that they
compare the poverty risk among the entire population and not among retirees only. On this
basis they can guarantee that transfers are spent on the most vulnerable groups in society, i.e.
horizontal equity is ensured.538 In Poland, for instance, children have a risk of poverty rate
which is twice as high as among older citizens (aged 65+). A similar observation can be made in
532
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most other EU countries.539 Targeted pensions, such as the MP in Poland, disregard the
poverty among younger age groups and focus on retirees only.
Why are target pensions then so widespread across OECD countries? Mainly fairness concerns
can explain the extensive use of these social pensions. Generally, it is seen as unfair that
individuals receive only a social assistance transfer despite a long contribution history.
Therefore, some form of redistribution within the pension system is preferred to a pure
actuarially fair pension system.540 But there are also other advantages to target pensions.
Individuals often feel stigmatized if they have to apply for social assistance benefits. Labelling
these transfers as social pensions is perceived as more rewarding. Last but not least, social
assistance is associated with negative work incentives (discussed above). Other forms of social
pensions have the potential to limit such labour supply impediments. In light of these findings,
there is a higher political preference for target and basic pensions compared to social
assistance schemes. Given this preference, the next passage first discusses a reform of the
existing MP in Poland. Thereafter, the alternative introduction of a basic and of a bonus is
considered.

6.3.5.3 Reforming the existing minimum pension – Is it an option?
The most straightforward reform to reduce the risk of old age poverty in Poland would be to
use and adjust the existing MP. Clearly, pension adequacy at the lower end of the pension
distribution can be significantly improved with some changes to the MP rules. To preserve the
poverty reduction function of the MP, a wage indexation of this transfer could be introduced.
This adjustment ensures that the ratio of the MP to average earnings remains constant over
time. As a result, the proportion of new retirees who receive a MP would increase substantially
from about 2 % in 2015 to about 25 % in 2040 (see subsection 5.4.3). Under the old rules this
ratio amounts to only 9 % in 2040. A MP recipiency rate of 25 % is unprecedented in Poland.
From an international perspective, however, this large amount of social pension recipients is
not unusual. In fact, about half of the 23 OECD countries assessed by Pearson and Whitehouse
(2009) provide between 20 % and 80 % of the elderly population with a social pension.541 Of
course, the higher recipiency rate increases the costs of financing MPs. MP expenditures
would rise from 0.1 % of GDP in 2010 to 0.6 % of GDP in 2060 (see Appendix A-2, Table 68).
Still, the MP expenditures would be lower than under the alternative of a universal basic
pension (discussed below).
More flexible eligibility criteria for receiving the MP should be considered too. Under the
current rules MP transfers are only granted to those individuals who have accrued 25
contribution years or more. This rigid eligibility criterion has some downsides: First, it
constitutes a break with the principle of horizontal equity (“equal treatment of equals”). In
539

The at risk of poverty rate for children amounted to 23.2 % (20.3 %) in Poland (the EU28) in 2013. For
cohorts aged 65 and older, it amounted to 12.3 % (13.8 %) in Poland (the EU28). See Eurostat (2014).
The cut-off point for measuring poverty is defined as 60% of the median equalized income after social
transfers.
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For a definition of actuarial fairness see Queisser and Whitehouse (2006).
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The authors neglect basic pensions – which are generally universal - in the cross-country comparison.
See Pearson and Whitehouse (2009), p. 108.
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fact, it implies that individuals with (nearly) the same contribution record are treated very
differently. For an illustration, imagine two minimum wage earners who retire in the year 2040
at age 67. Let us assume that the MP is indexed with wages. Due to their low income and short
contribution careers the two individuals are entitled to a contributory pension equal to only 10
% of average earnings. Individual A accrued 24.4 years of contributions, while individual B has
a contribution record of 24.5 years. According to the pension law, contribution years are
rounded to the next integer. As a result, individual A receives a pension benefit equal to 10 %
of average earnings (after 24 contribution years), while individual B obtains the much higher
minimum pension level amounting to 23 % of average earnings (after 25 contribution years,
see Figure 51). Whether this arrangement can be regarded as fair is highly questionable.
Second, the rigid eligibility criterion of 25 contribution years neglects individuals with short
contribution careers. This design does not fit well into the current labour world. In fact, long
contribution breaks due to migration or unemployment are a common phenomenon in Poland.
More flexible time eligibility criteria are recommended to reflect these changes in the labour
market (and to enhance international labour mobility). Third, the current eligibility criteria
impede labour supply. Individuals who expect to benefit from the MP and who have accrued
25 contribution years have no incentive to contribute to the system further. An additional year
of pension contributions often does not increase their final pension level (the contributory
pension plus the transfer). In other words, the effective marginal tax rate on further pension
income accrued is 100 %, which provides a strong incentive to work in the informal sector. This
income effect is demonstrated with the example of a minimum wage earner in Figure 51 (see
diamond-marked line).
Figure 51: Final pension under different reform scenarios
for a hypothetical minimum wage earner retiring in 2040
Final pension (contributory pension + transfer), in percent of
average earnings
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A proportional MP is one solution to provide incentive for an extension of contribution
careers.542 In this arrangement the MP level would rise proportionally with the number of
contribution years accrued at the point of retirement. In the given example, this would imply
that individual A would receive a MP equal to 96 % (=24/25) of the MP of individual B. Similar
arrangements can be found in the UK, Portugal, Belgium and Switzerland. A proportional MP
improves labour supply responses at the extensive margin compared to the status quo. In
other words, individuals have an incentive to extend their contribution careers (each
additional contribution year increases entitlements). Still, the proposed proportional MP
cannot overcome negative work incentives at the intensive margin: Individuals with little
earnings have no incentive to declare higher earnings. The effective marginal tax rate on an
additional Zloty of pension accruals is still 100 % for this group, irrespective of the number of
contribution years accrued (see Figure 52). Therefore, further measures are necessary if the
aim is to increase the (declared) earnings of lower income groups. A further downside of a
proportional MP (indexed with wages) is its fiscal costs. According to our estimates, MP
expenditures would increase to about 2.7 % of GDP by 2060 as around two thirds of scheme
members could benefit from MP top-ups over the long-term.543 In light of these shortcomings
of a MP reform alternative measures are discussed in the next subsections.
Figure 52: Effective marginal tax rate544 under different reform scenarios
for a hypothetical minimum wage earner retiring in 2040
Effective marginal tax rate on additional pension rights earned,
in percent
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It should be noted that the proportional MP increases the coverage of this social pension
substantially. Contributors with less and more than 25 contribution years can benefit from this MP
design (see Figure 51).
543
Average MP transfers would rise substantially to around 10 % of average wages by 2040. For a
comparison with the status quo average transfers see subsection 5.4.3, Table 37.
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The effective marginal tax rate only considers the withdrawal of pension entitlements due to an
additional Zloty contributed to the pension scheme. Income tax effects are neglected.
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6.3.5.4 Alternative 1: The basic pension
Introducing a basic pension instead of the current MP is one option to 1) reduce labour market
distortions and 2) improve pension adequacy. In most countries the basic pension increases in
line with the years of residence. This arrangement limits negative work incentives, as the
transfer is not dependent on the contribution career.545 A universal basic pension can be
desirable, given the general decline in future pension adequacy. As the name implies, the
entire elderly population benefits from it. However, this broad adequacy gain comes at a high
fiscal cost. A universal basic pension of e.g. 10 % of average earnings increases pension
expenditures by 3.2 % of GDP by 2060. As a result, the pension deficit would amount to 5 %
instead of 1.8 % of GDP in 2060.546 Therefore, the introduction of a sizable universal basic
pension is not an option if the aim is to limit future pension costs. A lower basic pension is
financeable, but may not sufficiently increase the pension levels of the most vulnerable
retirees.
There are several options to limit this trade-off between fiscal costs and pension adequacy.
One option is to replace the current NDC system at least partially with a basic pension scheme.
This reform would certainly limit the future pension expenditure increases (compared to a
complementary basic pension) and narrow the future pension income distribution in Poland.
The challenge of a partial shift to a basic pension system would lie, however, in the fiscal
double burden. In fact, the government cannot easily default pension rights accrued-to-date
on NDC accounts. Thus, it would be confronted with paying NDC pensions earned plus benefits
from the basic pension. The experience with the unsuccessful introduction of a two pillar
(NDC/FDC) system shows that such a fiscal double burden should not be underestimated.
Given these fiscal constraints, some form of targeting the most vulnerable may be preferred.
Indeed, most countries which apply a basic pension withdraw (“claw back”) at least part of the
transfers from the relatively affluent retirees. The withdrawal rate, measuring by how many
percent one unit of earnings or pension income reduces the basic pension, differs between
countries. Half of the countries assessed by Willmore (2007) show a withdrawal rate, also
referred to as taper rate or claw back rate, between 30 and 50 %. The other states tend to
have an extreme taper rate of 100 % or close to 0 %. A lower taper rate reduces the marginal
tax rate on additional income and is, therefore, associated with less labour market distortions.
Most authors, who discuss the design of withdrawal rates (Valdes-Prietro, 2008; Piggot et al.,
2009; Joubert, 2014), therefore, propose a taper rate far below 100 %. A low withdrawal rate,
however, increases the number of people who receive a positive net-transfer which raises
fiscal costs (and distortionary taxes). A taper rate that is too low may, therefore, also not be
optimal.547 In light of these arguments, a withdrawal rate of 50 % is chosen in the following
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Negative labour supply responses can be expected, though, if an increase in income tax is used to
finance the basic pension.
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For this calculation it is assumed that each Polish citizen above the age of 67 is granted the basic
pension. The fiscal costs of a basic pension could be lower, depending on the eligibility criteria. To
estimate the impact on ZUS pension expenditures only citizens with a NDC account (about 90 % of the
population) are considered.
547
Piggott et al. (2009) illustrate this trade-off nicely. See Piggott et al. (2009), p. 128.
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simulations.548 Only total pension income from the 1st and 2nd pillars is considered in the
affluence test. The basic pension is set at a level of 10 % of average earnings. As a result, all
retirees with 1st and 2nd pillar pension income below 20 % of average earnings are net-transfer
recipients, which is close to the current MP level of 23 %.
Under this calibration, the basic pension can significantly reduce labour market distortions for
individuals with low earnings and more than 25 contribution years (see Figure 52). For higher
income groups and those with less than 25 service years, on the contrary, the EMTR increases
under the basic pension (compared to the MP). In terms of total pension income, the winners
of the reform are low income earners with short contribution careers. They are better off than
under the current minimum pension (see Figure 52).
The fiscal costs of a basic pension with a 50 % withdrawal rate are limited as only pension
scheme members with own pension benefits below 20 % of average earnings are entitled to
the basic pension.549 The average transfer (after the consideration of the withdrawal rate)
amounts to about 2 % of average earnings in 2015 and increases to about 5 % by 2040 (and
thereafter). As a result, the additional expenditures due to the basic pension sum up to
roughly 0.7 % of GDP in 2060. In other words, if a basic pension with a withdrawal rate is
chosen then fiscal costs can be limited significantly. In fact they amount less than a quarter of
the costs of a universal basic pension (3.2 % of GDP in 2060).

6.3.5.5 Alternative 2: The bonus pension
A further promising alternative to improve the pension adequacy of low income earners is the
bonus pension.550 Its main idea is to activate low income groups as well as informal workers to
earn (more) pension rights. For this purpose each Zloty of contributions accrued on pension
accounts at the point of retirement is rewarded by a bonus. The bonus pension addresses
directly the two main drivers of the future expected decline in pension adequacy, identified in
subsection 5.4.2.5, namely 1) insufficient contribution careers and 2) a low valuation of these
careers in the benefit formula.
To target the most vulnerable pension scheme members and to limit the fiscal costs, the
transfer focuses only on lower income groups. The highest relative bonus is granted to
individuals who earn the minimum wage or less on average (such as the unemployed). For this
group each Zloty of pension rights accrued on NDC and FDC accounts at the legal retirement
age is topped up by 40 %. For higher earning groups the relative bonus is steadily diminished
to 0 % (see Table 54). Individuals who declare earnings close to or above the average wage
over their contribution career receive no transfers.

548

As discussed by Valdes-Prieto (2008), the withdrawal rate does not have to be constant across
earnings groups.
549
According to our calculations, the proportion of basic pension recipients relative to overall scheme
members increases gradually until 2040 to about 45 %.
550
The term bonus pension is inspired by Gasche (2012), who proposed a similar social pension concept
for Germany.
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Table 54: Bonus schedule
Wage group
PA

Minimum wage earner
0-

0.41% 0.5%

0.51% 0.6%

0.61% 0.7%

0.71% 0.8%

0.81% 0.9%

0.91% and
higher

40.0%

33.5%

28.5%

24.5%

18.0%

10.0%

0.0%

(= own pension rights per contribution
0.4%
annum, in terms of average earnings)

Relative bonus
(= increase of own pension rights)

Average wage earner

Source: Own illustration.

The bonus is calculated in detail as follows: To identify the less affluent retirees, first the initial
pension (without transfers) is related to average earnings in the economy, i.e. the adequacy
ratio is calculated (known from the previous sections). In the next step this ratio is divided by
the total number of contribution years. As a result, one derives the initial pension per
contribution annum in terms of average earnings, which from here onwards is termed pension
per annum (PA). A supplement is granted if the PA is below 1 %. This ensures that only
contributors who earn (or declare) less than average wages benefit from the bonus pension.551
The relative bonus (i.e. the absolute bonus relative to one’s own pension rights) is highest for
very low income groups with a PA of 0.4 % or lower (see Table 54).552 Their pension rights are
topped up by 40 %. In other words, the EMTR on additional pension rights earned is negative,
amounting to -40 %. The relative bonus decreases in increments from 40 % (𝑃𝐴 ≤ 0.4%) to 0%
(𝑃𝐴 > 0.9%) for individuals with higher PA values (see Table 54).
Table 2 demonstrates how different earnings groups are affected by the bonus pension. It
shows minimum wage earners on the left.553 Higher income groups are displayed moving to
the right, with average wage earners shown at the far right.554 Table 55 quantifies own initial
pension benefits (relative to earnings) at the legal retirement age of 67 in the year 2040, after
25 and after 30 contribution years. For an illustration, let us calculate the bonus pension of a
minimum wage earner with 25 contribution years. We will assume that he remained in the
minimum wage earnings position over his entire contribution career. Hence, he will have
accrued an own initial pension equal to 10 % of average earnings at the point of retirement.
This translates into a starting pension per contribution year equal to 0.4 % of average earnings,
i.e. his PA amounts to 0.4 %. In line with the bonus schedule presented in Table 54, the
minimum wage earner is granted a relative bonus of 40 %. In absolute terms, this translates
into a supplement equal to 4 % of average earnings. Thus, his final pension (own pension rights
plus the bonus) amounts to 14 % of average earnings.

551

A PA level of 1 % represents approximately the initial pension benefit per contribution year of an
average wage earner retiring in 2040. Average earners who retire in earlier years have a slightly higher
PA value.
552
The value of 0.4 % corresponds closely to the PA of a minimum wage earner who will retire in 2040.
Minimum wage earners who retire in earlier years have a slightly higher PA value.
553
The expected pension level of minimum wage earners lies roughly in between wage groups 1 and 2,
depending in which year pension rights are accrued.
554
It is assumed that individuals remain in the earnings position over their entire contribution career.
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The bonus pension provides very strong incentives to increase contributions to the public
pension scheme. First, it raises the internal rate of return of contributions paid to the NDC and
FDC system via the bonus. Thus, it augments the opportunity costs of working in the informal
sector and therefore has the potential to activate individuals to shift from informal to formal
employment. The EMTR is significantly lower than under the current MP arrangement as well
as under the basic pension (see Figure 52). Second, very low earnings groups, such as
minimum wage earners, have an incentive to increase declared earnings. A wage increase from
40 % (minimum wage) up to 70 % of average earnings raises the absolute bonus received (see
Table 55, Incentive 1). Third, individuals are encouraged to extend their contribution careers in
order to benefit from a higher absolute bonus (see Table 55, Incentive 2). The current MP, on
the contrary, penalizes an extension of work careers (of more than 25 contribution years). The
incentive to prolong the contribution career is higher under the bonus pension than under the
basic pension arrangement. This becomes apparent in Figure 51, where the final pension
increases more steeply with contribution years accrued in the case of the bonus pension.
Table 55: Bonus pension by income groups
Individuals with 25 and 30 contribution years
Wage group
Proportion of average wage earned

Minimum wage earner
40.0%

50.0%

Average wage earner
60.0%

70.0%

80.0%

90.0%

100%

after 25 contribution years
12.5%

15.0%

17.5%

20.0%

22.5%

25.0%

… per annum of contribution = PA

0.4%

0.5%

0.6%

0.7%

0.8%

0.9%

1.0%

Relative bonus

40.0%

33.5%

28.5%

24.5%

18.0%

10.0%

0.0%

4.2%

4.3%

4.3%

3.6%

2.3%

0.0%

16.7%
19.3%
21.8%
Incentive 1: increase earnings
after 30 contribution years

23.6%

24.8%

25.0%

24.0%

27.0%

30.0%

0.8%

0.9%

1.0%

18%

10%

0%

4.3%

2.7%

0.0%

28.3%

29.7%

30.0%

Absolute bonus
in terms of average earnings
Final pension (contributory + bonus)
in terms of average earnings

4.0%
14.0%

Own initial pension
in terms of average earnings

12.0%

15.0%

18.0%

21.0%

… per annum of contribution = PA

0.4%

0.5%

0.6%

0.7%

Relative bonus

40%

34%

29%

25%

4.8%

5.0%

5.1%

5.1%

16.8%

20.0%

23.1%

26.1%

Absolute bonus
in terms of average earnings
Final pension (contributory + bonus)
in terms of average earnings

Incentive 2: extend contribution career

10.0%
with bonus

Own initial pension
in terms of average earnings

Source: Own illustration.

The winners of the bonus pension are low earners with long contribution careers (see Figure
51). They can receive higher final pensions (including transfers) than under the current MP
arrangement. They are also much better-off than under the basic pension analysed before.
Low earners with short contribution careers, namely those with less than 25 contribution
years, are better-off too. Their pension entitlements are raised by 40 % compared to the status
quo. It should, however, be noted that individuals with very short careers are better-off with a
basic pension arrangement as it is paid irrespective of the contribution length (see Figure 51).
The downsides of the basic pension are its lower work and contribution incentives (see Figure
52). Thus, if social policy makers place a high value on the activation of formal employment,
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they should choose the bonus pension arrangement. Certainly none of the discussed reforms
are able to sufficiently increase pension adequacy for individuals with very short contribution
records (less than 20 years) and low earnings. For them the social assistance scheme remains
the helper of last resort to guarantee at least the subsistence minimum level during old age.
In fiscal terms, the bonus pension is also advantageous. It is far less costly than a universal
basic pension or a linear MP arrangement (see above). Total transfers of the bonus pension
amount to around 1 % of GDP in 2060 which is slightly higher than the basic pension with a
50% withdrawal rate (0.7 % of GDP). These estimates of fiscal costs should, however, be
regarded as rough calculations. In fact, behavioural responses to an introduction of a bonus
pension, such as an extension of contribution payments, are not taken into account.
Last but not least, it should be underlined that the parameters chosen for the bonus pension
are not carved in stone. To set these parameters, the following four partly conflicting goals
need to be considered: the bonus pension should 1) increase future pension adequacy (high
absolute bonus), 2) provide incentives to prolong the contribution career (absolute bonus
increases per additional contribution year), 3) encourage lower wage groups to increase
earnings and hours worked (absolute bonus increases with contributions paid) and 4) limit
fiscal costs (low absolute bonus). The chosen parameters of this study are an attempt at
finding some equilibrium point among these four goals. Of course, these parameters can be
easily altered, depending on the relative weight given to each of these goals.

6.3.5.6 Summary
The pension adequacy of the Polish public pension scheme is expected to decline rapidly over
the next decades. No other EU country (except Latvia) is confronted with such a sharp drop in
benefit levels. In view of this development, this sub-chapter has analysed various measures to
mitigate the decrease in adequacy ratios in Poland, in particular at the lower end of the
pension distribution. Three channels have been identified to raise contributory pension
entitlements on an individual level: 1) an increase in the contribution basis, 2) higher savings
(funded/unfunded) and 3) an extension of the contribution career. This section proposed
several promising reforms to improve these channels, such as a wider coverage of civil law
contracts for social contribution purposes as well as automatic enrolment in occupational
pension schemes.
Despite individual efforts to increase future pension levels, some groups are at high risk to fall
into old age poverty. These are mainly individuals with low earnings (minimum wage earners)
and short contribution careers (e.g. the unemployed). Several options to alleviate the income
position of these individuals have been discussed (summarized in Table 56). The current MP
has been proven insufficient to enhance the pension adequacy of high risk groups. Moreover,
the MP is accompanied by negative work incentives. A reform of the MP also cannot fully
overcome these impediments to the labour supply. In light of these findings, two further types
of social pensions have been discussed. The basic pension with a 50 % withdrawal rate has the
potential to improve pension adequacy, in particular for individuals with very short
contribution careers. However, it is associated with negative work incentives as well. The
bonus pension is a promising reform option if policy makers place a high value on the
activation of contributors. It provides very high incentives to earn pension entitlements for low
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income groups. Furthermore, it encourages individuals to shift from informal to formal
employment. Thus, in line with the notion of subsidiarity, the bonus pension helps low income
earners to help themselves.
Table 56: Status quo and reform options of social pensions in Poland

Advantages

Disadvantages
Current minimum pension (MP)
● disincentives to contribute (after 25 years of
contributions)
● rigid eligibility criteria of 25 contribution years is not
appropriate in a labour market featuring high migration
and long-term unemployment

● low fiscal costs

● its poverty reduction function vanishes over time due
to low indexation (not in line with ILO standards)

Social assistance program (SA) instead of MP
means-tested safety net covering the entire population
● best indentificaiton of most vulnerable

● stigma effect to apply for SA

● potentially low fiscal costs

● low pension levels despite long contribution records
● less political support

MP reform
higher indexation + MP linear function of contribution years
● limited incentive of very low income earners to
● direct targeting on lowest pension levels
contribute
● incentive to prolong contribution career
● potentially very high fiscal costs (2.7 % of GDP in 2060)
● preserving the poverty reduction function
of the MP via higher indexation

Basic pension
universal flat-rate pension with 50 % withdrawal rate
● less distortion of labour supply than MP

● potentially high fiscal costs (0.7 % of GDP in 2060)

● beneficial for those with very short contribution
careers

● negative work incentives due to withdrawal rate

Bonus pension
pension top up for low income earners
● very high incentives to contribute more and longer ● potentially high fiscal costs (1.0 % of GDP in 2060)
● strenghtening of formal employment
● direct targeting on lowest pension levels

Source: Own illustration benefiting from Grosh and Leite (2009).
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7 Summary and Conclusions
Public pension systems in Western societies are in a continuous transformation process. This
becomes most apparent when looking at Central Eastern European (CEE) countries, such as
Poland and Hungary. First, their populations are ageing far more rapidly than in most other EU
countries. In Poland, for instance, the old age dependency ratio is expected to triple by 2060
which severely challenges the long-term stability of pension finances. Second, labour market
careers have become more discontinuous since the fall of the Iron Curtain due to long periods
of unemployment and grey market activities. These less beneficial work careers carry the
potential to translate into very low pension levels in the future. Third, the legal framework of
public pension systems itself changed profoundly in recent years. Prominent examples are the
reforms to funded 2nd pillar pension schemes. Starting with Hungary in 2010, most CEE
countries rolled back from the 2nd pillar and shifted sizeable pension obligations to the general
government.
The goal of this study was to evaluate how the Hungarian and the Polish public pension
systems are affected by these three transformation processes over the long-term. Moreover,
we aimed to partially bridge the gap of independent pension projections for Poland and
Hungary. The assessment was carried out from two perspectives: 1) future pension adequacy
and 2) long-term fiscal stability. Various standard and newly developed pension indicators
were used for the evaluation including implicit pension liabilities (see chapter 2). Overall, the
results indicate that Poland and Hungary are confronted with very different challenges over
the long-term.
The Polish pension system performs well in terms of fiscal sustainability, the immense pension
deficit of 4.8 % of GDP in 2010 will shrink to 1.8 % by 2060 according to our projections.555 All
recent reforms enacted since 2011 contribute to this deficit decline. The cut in 2nd pillar
contribution rates legislated in 2011 (FDC cut 1) and the increase in the retirement age to 67
both diminish annual pension deficits by an average of 0.6 % of GDP by 2060. The further rollback from the 2nd pillar enacted in 2013 will reduce the deficits by an additional 0.7 % of GDP
per annum until 2060 (see section 5.5). This positive sustainability evaluation is also reflected
by the open-system net liability (OSNL) indicator. It shrinks from 146 % to 73 % of 2010 GDP
after the recent reforms (see Table 41). Thus, despite the tripling of the old age dependency
ratio, Polish pension finances are on a relatively sustainable footing.
The Achilles‘ heel of the Polish pension system is its future adequacy. Future pension levels will
decline at an unprecedented rate in Poland under current rules and behaviour. Adequacy
ratios, measuring the starting pension relative to average economy-wide earnings, are
expected to decline from 65 % in 2015 to about 31 % in 2040 for men. For their female
counterparts a drop from 42 % in 2015 to 27 % in 2040 is estimated. These results already
reflect the retirement age increase to 67 which raises adequacy ratios for women by 11
555

It should be noted that the fiscal projections are sensitive to the economic and demographic
assumptions applied – in particular in the extended long-term (after 2030). In the standard scenario, we
use the harmonized assumptions of the European Commission (see chapter 3). The robustness of our
fiscal estimates to deviations from these assumptions is demonstrated in Appendix A-1 and A-2.
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percentage points (p.p.) and for men by 5 p.p. in 2040. The 2nd pillar reforms legislated in 2011
and 2013 affect pension adequacy only to a minor degree (see subsection 5.4.2). As a result of
the adequacy decline, the number of minimum pension (MP) beneficiaries among new retirees
is expected to rise from 1 % in 2010 to about 10 % in 2040 under current indexation rules. This
proportion increases to 25 % in 2040, if the MP is indexed with the general wage growth (in
line with ILO conventions).
Changes in contribution careers and their valuation in the benefit formula are the key drivers
of the drop in pension adequacy. They explain about four fifths of the decline in adequacy
ratios until 2040. Only about one fifth of this drop is induced by the demographic factors of the
benefit formula (see subsection 5.4.2.5). In light of these findings, three channels to improve
pension adequacy have been discussed: 1) an increase in the contribution basis, 2) higher
savings as well as 3) an extension of the contribution career. Thereby, we have proposed
specific actions, such as automatic enrolment in occupational pension schemes as well as a
wider coverage of civil law contracts for social contribution purposes (see section 6.3).
Still, not all individuals in Poland will be able to earn sufficient pension rights on their own due
to very low earnings (e.g. minimum wage earners) and very short contribution careers (e.g. the
long-term unemployed). Thus, various redistributive measures to alleviate future old age
poverty have been evaluated in section 6.3. The current MP proves insufficient to enhance
pension adequacy for poverty risk groups. A reform of the MP would be costly and would be
accompanied by negative work incentives. A basic pension with a 50 % withdrawal rate has the
potential to improve pension adequacy for individuals with short contribution careers.
However, it is associated with negative work incentives, as well. The introduction of a bonus
pension is a promising reform option if policy makers set a high value on activating
contributors. It provides very high incentives for low income groups to earn pension
entitlements and encourages individuals to shift from informal to formal employment.
In contrast to Poland, the Hungarian pension system scores high in terms of pension adequacy.
Adequacy ratios are expected to decline only modestly from 43 % in 2015 to 39 % in 2040 (see
Table 16). Two factors explain these relatively stable adequacy levels. First, the transformation
of the Hungarian labour market since the fall of the Iron Curtain was less intensive compared
to Poland. Unemployment rates remained low in the period 1990-2013 (see Figure 45) with an
average of 8.1 % relative to Poland’s average of 12.9 %. Second, the Hungarian benefit formula
has a number of redistributive elements which cushion the impact of broken contribution
careers on pension adequacy (see subsection 6.1.1). The impact of past reforms on future
pension levels is mixed in Hungary. The rise in the retirement age to 65 combined with the cut
in early retirement channels raises future adequacy ratios by about 3 p.p. over the long-term
(see Table 14). The nationalization of 2nd pillar pensions improves pension adequacy for
cohorts who retire by 2030. Additional pension rights promised in the 1st pension pillar more
than outweigh their pension entitlements given up in the 2nd pillar. Younger cohorts, on the
contrary, who retire after 2030 are worse off after the 2010 switch-back reform. They cannot
profit from high 2nd pillar interest rates. This result holds as long as these interest rates are not
significantly lower than 2 % in real terms (see Appendix A-6, Table 72).
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The fiscal outlook for the Hungarian pension scheme is promising until the year 2035 (see
section 4.5). The large pension deficit of 2.5 % in 2010 will gradually turn into a slight pension
surplus by 2025 and remain at that level until 2035. This positive fiscal development over the
next 20 years is mainly driven by recent reforms. The increase in the legal retirement age to 65
lowers the annual pension deficit by about 1.2 % of GDP over the long-term. The 2nd pillar
reform of 2010 raised pension revenues by 0.9 % already right after its introduction in 2011,
while pension expenditures are unaffected by this measure until around 2025 (see Figure 21).
The cut in early retirement channels also improves pension finances by about 0.5 % of GDP in
the period 2015-2035. The only measure which deteriorates the stability of pension finances
until 2035 is the 40 service year reform granting early retirement privileges for women. It
raises annual pension deficits by about 0.5 % of GDP over the long-term.
The fiscal challenge for the Hungarian pension system lies in the years after 2035. In the period
2035-2060, the pension deficit is expected to skyrocket from -0.2 % to 3.7 % of GDP (see Figure
24). This gloomy fiscal outlook is mainly driven by the demographic ageing process: The old
age dependency ratio is expected to soar from 39 % to 57 % in the period 2035-2060 (see
Figure 3). However, it must be underlined that a part of the future financing gap is homemade
and induced by current pension policy: The 2nd pillar reform of 2010 increases the
government`s implicit pension liabilities (see Table 18) to be paid mainly after 2035. As a
consequence, the pension deficit increases by almost 1 % of GDP in 2060 when considering
this reform (see Figure 24).
Clearly, without further actions Hungarian contributors will be heavily burdened. The pension
contribution rate would need to be raised from 37 % in 2013, the highest in Europe, to 47 % by
2060 in order to balance future pension finances (see Figure 49). We have shown that a
further increase in the retirement age to 70 or an introduction of a life expectancy factor are
promising reform options to share the fiscal burden more equally across generations (see
section 6.2). Both of these reforms lower contribution rates by 6 p.p. to a level of 41 % in 2060.
An additional increase in effective retirement ages could even stabilize contribution rates at
the current level of 37 % by 2060.
As a final conclusion, we can state that neither Poland nor Hungary are sufficiently prepared
for the upcoming pension challenges. While in Hungary the stability of pension finances is in
jeopardy over the long-term, Poland is confronted with an unprecedented and (most likely)
socially unacceptable decline in pension adequacy over the next decades. Yet this long-term
pension outlook is not set in stone. In fact, it mirrors the future expected development if legal
rules and behaviour remain unchanged. To make these results not a likely destiny actions have
to be taken soon. Old age provision requires planning reliability and builds on trust in the
future stability of the pension system. Thus, it is high time to start the debate in Hungary and
Poland about how to cope with the upcoming pension challenges. A quantitative base for this
discussion has been laid by the study at hand.
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Appendix A-1: Sensitivity Analysis for Hungary
Sensitivity to economic assumptions

Implicit pension liabilities reflect the discounted sum of future pension obligations. To
estimate these present value figures, the choice of the discount rate is crucial. In the standard
scenario, a constant interest rate of 3 % in real terms is applied. Table 57 demonstrates how
the main results (on OSNL, RFG and ADL) change if we apply alternative discount rates
(between 2 % and 4 %). Apparently, the results are very sensitive to the chosen discount rate.
If we lower the discount rate, for instance, to 2 % the large deficits projected for the years
after 2050 (see Figure 24) get a larger weigth in the present value calculations. As a result, all
implicit pension liability figures increase significantly (see Table 57). The infinite-horizon OSNL
figure, for example, rises from 153 % of GDP to 559 %, and the estimated relative financing gap
increases to 4.3 % of GDP (+2.8 pp), too. ADL are less sensitive to the discount rate, as this
figure reflects accrued-to-date penison entitlements which are mainly paid out in the next
three decades.
Table 57: Sensitivity to the real discount rate – Liabilities, Hungary
discount rate

OSNL infinity

RFG infinity

2.0%

559%

4.3%

103%

1.8%

313%

2.5%

257%

3.0%

81%

1.6%

283%

3.0 % - standard scenario

153%

2.5%

65%

1.5%

258%

3.5%

101%

2.1%

52%

1.4%

235%

4.0%

71%

1.8%

43%

1.3%

216%

OSNL until 2080 RFG until 2080

ADL

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own calculations.

Wage growth is a further main parameter for the pension projections. In the standard
scenario, the wage growth projection of the EC (2014) is applied (see section 3.3). The impact
of a higher wage growth path is twofold. On the one hand, it raises revenues via higher
contributions. On the other hand pension entitlements of contributors are indexed higher if
wages grow at a faster pace. The timing and magnitude is, however, different: Wage growth
leads to an immediate and one by one increase on the revenue side, while expenditures rise
only gradually (due to a gradual materilization of contributors’ pension entitlements).
Table 58 demonstrates how implicit liabilities change under different wage growth
assumptions. As shown, a higher wage growth increases implicit liability measures (OSNL and
RFG) with a limited time horizon until 2080. These indicators fully consider the rise in revenues
induced by the higher wage growth in the decades before 2080. The additional expenditures
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due to higher entitlements, however, are only partially taken into account – only until 2080.
With the infinite horizon approach both the revenue and the expenditure side effect are fully
considered. As a result, the respective OSNL and RFG figures rise with a higher wage growth.
These results indicate that the extra revenues due to higher wage growth are insufficient to
cover the extra expenditures (coming from larger entitlements) over the long-term.
Table 58: Sensitivity to wage growth – Liabilities, Hungary
wage growth

OSNL infinity

minus 1 p.p.

117%

3.0%

76%

2.3%

240%

minus 0.5 p.p.

130%

2.7%

71%

1.9%

248%

standard scenario

153%

2.5%

65%

1.5%

258%

plus 0.5 p.p.

197%

2.3%

56%

1.1%

268%

plus 1 p.p.

321%

2.5%

44%

0.8%

280%

RFG infinity OSNL until 2080 RFG until 2080

ADL

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Additionally, Figure 53 demonstrates the impact of higher and smaller wage growth
assumptions on yearly cash balances. At this point it is crucial to note that Figure 53 presents
yearly cash flows in percentage of a future year’s GDP (while the IPL figures of Table 58 are
mostly presented in terms of GDP of 2010). This aspect is important to interpret the results.
First, changes in the assumed wage growth rate do not affect the ratio of contributions and
GDP because both parameters (GDP and contributions) develop in line with wage growth.
Thus, all changes in future deficits displayed in Figure 53 are caused by the wage growth
sensitivity of the expenditure side.
Second, a slower wage growth leads to larger future expenditures and deficits (in terms of
future GDP), which is at first sight inconsistent with the smaller IPL figures under moderated
wage growth in Table 58. This puzzle can also be explained by the GDP choice. In a lower wage
growth scenario, future expenditures will be smaller in absolute terms and in terms of 2010
GDP. Thus, the ONSL estimates of Table 58 decrease with moderated wage growth. However,
when expressed in terms of future GDPs, future pension expenditures increase with moderate
wage growth as the denominator GDP grows at a slower pace. Expenditures growth, on the
contrary, is relatively fixed (in the shorter term) due to the price indexation of pension
benefits.
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Figure 53: Cash flows under different wage growth scenarios – Hungary
18%
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Expenditures Standard Scenario

Contributions all scenarios

Expenditures - plus 1 p.p. wage growth

Expenditures - minus 1 p.p. wage growth

Source: Own estimations.

Sensitivity to demographic assumptions

How migration, mortality and fertility will develop in future decades is highly uncertain and
fiercely debated in literature.556 In the standard scenario, the most recent set of demographic
assumptions provided by Eurostat is applied (see subsection 3.1.1). To which extent our fiscal
results change if we deviate from these assumption is analysed in the following passages.
Table 59 demonstrates the sensitivity of future pension deficits to changes in various
demographic assumptions. The first set of results shows the impact of changes in life
expectancy assumptions. Between 1990 and 2010, life expectancy in Hungary increased by 2.6
years per decade. In the standard assumptions, life expectancy is assumed to grow at a slower
pace in the future. Until 2050, it will rise by 2 years per decade, while in the period 2050-2080
an increase of 1.5 years per decade is expected. In the lower life expectancy scenario, we
assume that further increases in life expectancy are just half as large as in the baseline
scenario (i.e. 1 year per decade until 2050, and 0.75 years per decade between 2050 and
2080). In the higher life expectancy scenario a continuation of past mortality trends is assumed
and life expectancy is increasing by 2.6 years per decade, as observed between 1990 and 2010.
As shown in Table 59, the fiscal impact of these scenario is substantial over the long-term. The
pension deficit in 2060, for instance, rises from 3.7 % of GDP to 5.4 % of GDP in the higher life
expectancy scenario. At this point, it should be noted that the impact of demographic changes
on GDP growth is neglected in the estimates of Table 59. A key message of Table 59 is that
changes in life expectancy affect pension finances only after 2030 to a significant degree. In

556

For further details see subsection 3.1.3.
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other words, the pension procjection is robust to life expectancy assumptions (and the other
demographic assumptions) over the next 15 years. This stands in sharp contrast to the
immediate impact of changes in the wage growth path discussed above (see Figure 53).
Table 59: Sensitivity to demographic assumptions – Pension deficits, Hungary
Pension deficit = mismatch between aggregate contributions and expenditures, in terms of GDP
Year

2010

2020

2030

2040

2050

2060

2070

2080

Lower life expectancy

2.5%

0.2%

-0.7%

-0.1%

1.1%

2.0%

2.0%

2.0%

Higher life expectancy

2.5%

0.3%

-0.1%

1.2%

3.3%

5.4%

6.4%

7.0%

Base year fertility

2.5%

0.2%

-0.4%

0.6%

2.3%

4.1%

5.1%

5.9%

Higher fertility

2.5%

0.2%

-0.4%

0.5%

2.0%

3.2%

3.3%

3.1%

Standard Scenario

2.5%

0.2%

-0.4%

0.6%

2.2%

3.7%

4.3%

4.6%

Higher migration

2.5%

0.1%

-0.8%

-0.1%

1.3%

3.0%

3.9%

4.6%

Zero net migration

2.5%

0.4%

-0.1%

1.2%

3.1%

4.4%

4.6%

4.7%

Very young scenario

2.5%

0.1%

-1.1%

-0.8%

0.0%

0.7%

0.4%

0.0%

Very old scenario

2.5%

0.4%

0.2%

1.9%

4.3%

6.4%

7.4%

8.0%

Source: Own estimations.

The second set of results evaluates the impact of changes in fertility assumptions. In the
standard scenario, current fertility rates (1.38 in 2013) are assumed to increase to 1.76 by
2080. The base year fertility scenario assumes that fertility rates remain constant at 1.38 also
in future years, while the higher fertility scenario assumes a twice as rapid increase in fertility
rates by 2080 (reaching 2.18 in 2080) compared to the standard scenario. As apparent in Table
59, changes in fertility rate assumptions have no significant impact on pension finances before
2050. This is the result one expects: A higher fertility rate, for instance, affects the revenue
side only after about 25 years, and even then only gradually, as the additional new borns
require time to mature and to beomce contributors.
The third set of results demonstrates the sensitivity with respect to net-migration
assumptions. In the standard scenario, a 0.2 % net-inflow per year is assumed. The higher
migration scenario expects a twice as large net inflow, 0.4 % per year, while in the zero
migration scenario the net inflow is assumed to be zero. The results of Table 59 show that
deviations in migration assumptions have a more substantial impact on pension finances than
changes in fertility assumptions. This evaluation holds at least if we look at the cash flow
figures until 2060. Thus, migration can be more effective to stabilize pension finances over the
next 4-5 decades which is an important policy message for the current migration discussion in
Hungary.
Finally, two extreme scenarios are assessed: the very young scenario which reflects all the
favorable assumptions (higher fertility, lower life expectancy and high net-migration) and the
very old scenario which assumes all the unfavorable demographic assumptions (base year
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fertility, higher life expectancy and zero net-migration). As expected, the overall fiscal impact
of these combinations of demographic assumptions is substantial (see Table 59).
Table 60 demonstrates the impact of demographic assumptions on the liabilty estimates. As
visible, it follows the observations made for the cash flow projection: Life expectancy
assumptions have the largest impact on implicit pension liabilities while migration and fertility
play a smaller role for these estimates. ADL estimates are affected to a minor degree by
changes in demographic assumptions. Migration and fertility assumptions are not playing a
role for the level of ADL, as this figure (generally) reflects only pension rights accrued-to-date
by the current population.
Table 60: Sensitivity to demographic assumptions – Liabilities, Hungary
demographic assumptions OSNL infinity

RFG infinity

OSNL until 2080 RFG until 2080

ADL

standard scenario

153%

2,5%

65%

1,5%

258%

Lower LE

65%

1,1%

31%

0,7%

246%

Higher LE = past trend

233%

3,8%

98%

2,3%

276%

base year fertility

163%

2,9%

72%

1,7%

-

Higher fertility

134%

1,9%

55%

1,3%

-

higher migration

150%

2,4%

47%

1,1%

-

zero migration

156%

2,7%

82%

1,9%

-

very young scenario

-2%

0,0%

1%

0,0%

-

very old scenario

223%

4,1%

121%

2,8%

-

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Sensitivity to selected policy changes

The following passages demonstrate the sensitivity of fiscal results with respect to changes
policy changes. Thereby, first the impact of pension indexation rules is evaluated followed by
an assessment of tax reforms. The analysis of pension adjustment rules is valuable not only
because indexation changes have been a standard reform in recent years but also because
they have a substantial impact on pension finances over the long-term. Currently, pensions are
increased with the changes in the consumer price index (CPI), but there is an ex post correction
if actual CPI turns out to be larger than expected ex-ante. As no such correction is made
downwards, current rules imply a pension indexation which is higher than CPI. Based on the
difference between planned and actual CPI-s in the past decade, a CPI + 0.25 % percentage
points pension indexation is assumed in the standard scenario.557

557

Between 2005-2014, the average ex post indexation would have been CPI + 0.88 %. But if we drop
year 2007, when actual CPI was 4 percentage points higher than planned due to extraordinarily large
external shocks, then average ex post indexation would have been CPI + 0.48 %. We assume lower
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Figure 54: The impact of different indexation rules on pension finances – Hungary
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Source: Own estimations.

How cash flow results differ if a pure CPI or a full wage growth indexation is applied, is shown
in Figure 54. It is interesting to see that the difference between the standard scenario
assumptions and the full CPI scenario is relatively modest. A change to a wage indexation,
however, increases the future pension deficit remarkably from about 3.7 % of GDP to 6.5 % in
2060.
The cash flow effects of changes in pension indexation rules are mirrored in the sensitivity of
implicit pension liabilities shown in Table 61. As displayed, OSNL with an infinite time horizon
almost double if a full wage growth indexation is taken into account.
Table 61: The impact of different indexation rules on pension liabilities – Hungary
pension indexation rule

OSNL infinity RFG infinity

OSNL until 2080 RFG until 2080

ADL

Pure CPI indexation

132%

2.2%

53%

1.2%

251%

standard scenario *

153%

2.5%

65%

1.5%

258%

0.5 p.p. growth in real terms

175%

2.8%

77%

1.8%

265%

CPI + 50 % real wage growth indexation

202%

3.3%

92%

2.1%

280%

CPI + 100 % real wage growth indexation

283%

4.6%

137%

3.2%

306%

* 0.25 p.p. growth in real terms per annum

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

average ex post indexation for the future, as the level of future inflation is likely to be lower than
between 2005-2014, which should decrease CPI volatility.
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Sometimes changes in non-pension-related rules have, as a side effect, unintended
consequences on the pension system. A good example are recent tax reforms. They change
the level of net earnings and therewith influence future pension levels (which depend on net
salaries). The following sensitivity analysis evaluates the impact of two recent major reforms in
the Hungarian tax schedule. First, a flat Personal Income Tax (PIT) rate system was introduced
in 2011. This reform, ceteris paribus, lowers average taxes and increases net earnings as well
as pension entitlements. Second, Earned Income Tax Credits (EITC) have been abolished in
2013. This reform, ceteris paribus, raises average taxes and decreases net earnings as well as
pension entitlements. Thus, the two recent tax reforms have an opposite impact on pension
entitlements and the overall effect can only be measured empirically. According to our micro
analysis, these two tax measures lower future pension levels by about 2 % over the long-term,
as the impact of the EITC abolishement is more significant for average net earnings than the
flat tax introduction.
As apparent in Table 62, the two tax reforms improve the long-term stability of pension
finances. They decrease pensions entitlements and therewith lower future pension
expenditures. As the contribution side is unaffected by the tax changes, the OSNL indicator
shrinks from 163 % to 157 % of GDP.
Table 62: Sensitivity to the tax and contribution ceiling reform – Hungary
tax reform and contribution ceiling

OSNL infinity RFG infinity

OSNL until 2080 RFG until 2080

ADL

with contribution ceiling & 2009 tax schedule

163%

2.7%

71%

1.7%

257%

… 2013 tax schedule

157%

2.6%

68%

1.6%

256%

… & abolishment of contribution ceiling
= standard scenario

153%

2.5%

65%

1.5%

258%

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Besides recent tax changes, the contribution ceiling was also eliminated (from 2013 onwards),
which increased both contribution revenues and future pension entitlements. The fiscal impact
of this recent polic change is twofold. On the one hand, it increases total contributions by
about 1.7 % (about 50 bn. HUF in 2013). On the other hand, the abolishment of the
contribution ceiling increases reference earnings used in the pension calculation and therewith
raises future pension entitlements. As noticable in Table 62, the fiscal net-effect is positive. In
other words, the additional contributions outweigh the additional expenditures- As a result,
the OSNL figure decreases from 157 % to 153 % of GDP (see Table 61).
Overall, the recent tax changes combined with the abolishment of the contribution ceiling
improve long-term pension finances: the OSNL indicator decreases from 163 % to 153 % of
GDP (see Table 62).
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Appendix A-2: Sensitivity Analysis for Poland
Sensitivity to economic assumptions

A key parameter for the calculation of pension liabilities is the discount rate. In the standard
scenario, a discount rate of 3 % in real terms is applied. As apparent in Table 63, the fiscal
indicators used in this study are sensitive to this parameter. In general, a higher level of the
discount rate decreases the value of ONSL both under an infinite projection horizon and under
a time horizon limited to 2080. Interesting is the fact that Polish OSNL are not changing
significantly due to changes of the discount rate (compared to Hungary). A decrease of the
discount rate to 2 %, for instance, increases OSNL (with an infinite horizon) only by 5 p.p. This
observation can be explained by two opposing effects being in force. On the one hand, a lower
discount rate weights the pension deficits mainly arising until 2080 to a larger degree in the
present value calculations. This first effect in isolation raises OSNL. On the other hand, small
budget surpluses projected for years after 2100 have a larger impact on the ONSL level if a
discount rate of 2 % is applied. This second effect, on the contrary, lowers OSNL. As
demonstrated in Table 63, the first effect outweighs the second one and ONSL decrease with a
lower discount rate value. The RFG indicator, on the contrary, decreases if the discount rate is
lowered. This drop is best explained when looking at the RFG formula (see Eq. 10). The
denominator of this formula (the sum of future discounted GDPs) is increasing to a larger
degree with a lower discount rate than the nominator (total OSNL). Consequently, the RFG
indicator shrinks if a lower discount rate is applied.
Table 63: Sensitivity to the real discount rate – Liabilities, Poland
discount rate

OSNL infinity

RFG infinity

2.0%

78%

0.7%

98%

1.4%

323%

2.5%

76%

0.8%

86%

1.4%

296%

3.0 % - standard scenario

73%

1.0%

75%

1.4%

267%

3.5%

67%

1.2%

67%

1.4%

252%

4.0%

61%

1.3%

60%

1.5%

234%

OSNL until 2080 RFG until 2080

ADL

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Changes in wage growth assumptions have a substantial and immediate effect on pension
finances (see Figure 55). In the standard scenario, the wage growth path of the EC (2014) is
applied (see subsection 3.3.1). If we deviate from this assumption and a apply a 1 p.p. higher
wage growth path, pension expenditures decrease significantly in terms of GDP (see Figure
55). This observation is explained by pension indexation rules. In Poland, pensions are annually
adjusted by 20 % of wage growth. In other words, only a part of wage increases is reflected in
annual pension adjustments. As a consequence, expenditures as well as the pension deficit
decrease compared to the standard scenario if we assume a higher wage growth (and vice
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versa). Revenues measured in terms of GDP, on the contrary, are unaffected by changes in
wage growth assumptions. A higher wage growth increases total contributions and GDP by the
same proportion. As a result, the relation of contributions and GDP remains constant under
different wage growth paths.
Figure 55: Cash flows under different wage growth scenarios – Poland
11%

expenditures and revenures relative to GDP

10%

- 1 p.p. wage
growth

9%
+ 1 p.p. wage
growth

8%

7%

6%

5%

year

revenues - all scenarios
expenditures - plus 1 p.p. wage growth

2080

2075

2070

2065

2060

2055

2050

2045

2040

2035

2030

2025

2020

2015

2010

4%

expenditures - standard scenario
expenditures - minus 1 p.p. wage growth

Source: Own estimations.

How estimates of implicit pension liabilities are affected by variances in wage growth
assumptions is demonstrated in Table 64. Apparently, ONSL and RFG figures change in the
same direction as annual pension deficits demonstrated in Figure 55. Higher wage growth, for
instance, lowers OSNL and RFG estimates. The only exception from this rule are ADL figures
which increase in case of a higher wage growth. To understand this observation it is valuable
to recall the ADL definition. This gross liability figure reflects the present value of future
pension expenditures accrued-to-date in terms of GDP 2010. It does not capture the
development on the revenue side (like the OSNL figure). Consequently, wage growth leads
only to a rise in gross pension obligations (ADL).
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Table 64: Sensitivity to wage growth – Liabilities, Poland
wage growth

OSNL infinity

minus 1 pp.

82%

1.5%

83%

2.0%

252%

minus 0.5 pp.

78%

1.3%

80%

1.7%

262%

standard scenario

73%

1.0%

75%

1.4%

267%

plus 0.5 pp.

67%

0.8%

70%

1.2%

284%

plus 1 pp.

60%

0.6%

64%

1.0%

297%

RFG infinity OSNL until 2080 RFG until 2080

ADL

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Sensitivity to demographic assumptions

In the past, population projections were often proved wrong due to unexpected changes in
mortality, migration and fertility.558 In light of this experience, it is valuable to evaluate the
robustness of our results with respect to changes of these demographic parameters. The
standard scenario is based on the demographic assumptions provided by Eurostat (2014) – see
subsection 3.1.1. Table 65 demonstrates how sensitive future pension finances are to changes
in demographic assumptions.559 It shows the future pension deficits, i.e. the mismatch of total
contributions and expenditures, under various life expectancy, fertility and migration
scenarios.
The first set of results illustrated in Table 65 presents the sensitivity with respect to changes in
life expectancy. In the standard scenario, a future rise in life expectancy of 1.7 years per
decade is assumed. These life expectancy gains are, however, much lower than the trend
observed in past years. In fact, life expectancy rose by 2.8 years per decade in the period 19902010. If we prolong this recent mortality trend, the pension deficit would increase to 2.7 % in
2060 compared to the standard scenario (see Higher life expectancy, Table 65). As another
alternative scenario, a slower rise in life expectancy equal to 50 % of the increase in the
standard scenario (see Lower life expectancy) is assumed. The pension deficit in 2060 would
then amount to 1.3 % instead of 1.8 % of GDP in 2060. These results underline that the
pension projection is rather sensitive to mortality assumptions over the very long-run. In the
next 10-15 years, deviations in life expectancy will have, however, only a marginal fiscal impact
(see Table 65).

558
559

See Shaw (2007) or Hafiz et al. (2008).
A further discussion of these demographic scenarios can be found in subsection 3.1.3.
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Table 65: Sensitivity to demographic assumptions – Pension deficits, Poland
Pension deficit = mismatch between aggregate contributions and expenditures, in terms of GDP
Year

2010

2020

2030

2040

2050

2060

2070

2080

lower life expectancy

4.8%

1.5%

1.7%

0.7%

1.1%

1.3%

0.3%

-0.2%

higher life expectancy

4.8%

1.5%

1.9%

1.4%

2.2%

2.7%

2.2%

1.7%

base year fertility

4.8%

1.5%

1.7%

1.0%

1.6%

2.0%

1.4%

1.1%

higher fertility

4.8%

1.5%

1.7%

1.0%

1.4%

1.6%

0.6%

-0.2%

standard scenario

4.8%

1.5%

1.7%

1.0%

1.5%

1.8%

1.0%

0.5%

higher migration

4.8%

1.5%

1.7%

0.8%

1.3%

1.5%

0.6%

0.1%

zero net migration

4.8%

1.5%

1.8%

1.2%

1.9%

2.4%

1.6%

1.1%

very young scenario

4.8%

1.5%

1.6%

0.6%

0.8%

0.7%

-0.5%

-1.3%

very old scenario

4.8%

1.5%

2.0%

1.7%

2.8%

3.5%

3.1%

2.8%

Source: Own estimations.

The second set of results analyses the impact of changes in fertility assumptions on future
pension finances. In the standard scenario, a gradual increase in the total fertility rate (TFR)
from currently 1.32 to 1.68 in 2080 is applied. The higher fertility scenario considers a twice as
high increase in the TFR reaching 2.08 in 2080. Additionally, a scenario which keeps base year
fertility constant is taken into account. As visible in Table 65, cash flows are relatively robust to
changes in fertility assumptions until about 2050. This result is intuitive: a higher/lower birth
rate in a given year will affect the working age population after a period of 20 years – as future
workers need time to grow up. Consequently, fertility enhancing policies can influence the
fiscal stability of pension schemes only after a number of decades.
Changes in net-migration assumptions are analysed in the third and next set of sensitivity
results. Under the standard scenario, an annual net-inflow equal to about 0.04 % of the
population is considered. A doubling of the total net-migration leads to a decrease of the
pension deficit in 2060 from 1.8 % to 1.5 % of GDP (see Table 65, higher migration). Under the
assumption of zero net-migration, the deficit would raise to 2.4 % of GDP in 2060. These
results indicate that even small changes in migration can unfold substantial fiscal effects over
the long-term.
Two extreme scenarios, the very old and very young scenario, demonstrate the worst and best
case in terms of the demographic development. In the very old scenario, which combines all
unfavourable demographic assumptions (lower fertility, mortality as well as zero netmigration), the pension deficit rises to 3.5 % of GDP by 2060 – twice the amount of the
standard scenario. In the very young scenario, which reflects all favourable demographic
assumptions (higher fertility, net-migration and mortality), on the contrary, the pension deficit
shrinks to 0.7 % of GDP in 2060. These results indicate that over the very long-term the
pension projections are greatly affected by the choice of demographic assumptions. The
projection results going beyond 2050 should therefore be interpreted with due care. Until
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2030, however, the pension projection is relatively robust with respect to changes in the
demographic assumptions (see Table 65).
In addition, Table 66 presents the impact of varying demographic assumptions on pension
liability estimates. Interestingly, the OSNL indicator with a limited time perspective until 2080
is not very sensitive to changes in fertility and migration assumptions. This is in line with the
findings of Table 65. In fact, changes of fertility and migration parameters require time to
unfold a fiscal impact. Life expectancy assumptions affect the OSNL (until 2080) much
stronger. The OSNL indicator with an infinite time horizon, on the contrary, is more sensitive to
the demographic assumptions. Still, the value of OSNL (infinite) remains substantial and well
above zero in all scenarios assessed. In other words, in all demographic scenarios the future
sum of pension contributions is insufficient to cover future pension obligations. Only in the
very young scenario OSNL (infinite) are nearly closed to zero. ADL are only affected by the
choice of mortality assumptions (see Table 66). Migration and fertility assumptions are not
playing a role for the level of ADL, as this figure (generally) reflects only pension rights accruedto-date by the current population.
Table 66: Sensitivity to demographics – Liabilities, Poland
demographic assumptions

OSNL infinity

RFG infinity

standard scenario

73%

1.0%

75%

1.4%

267%

lower LE

51%

0.7%

63%

1.2%

263%

higher LE = past trend

108%

1.6%

97%

1.9%

289%

base year fertility

88%

1.3%

79%

1.5%

-

higher fertility

49%

0.7%

71%

1.3%

-

higher migration

58%

0.8%

68%

1.3%

-

zero migration

98%

1.4%

88%

1.7%

-

very young scenario

4%

0.0%

51%

0.9%

-

very old scenario

143%

2.1%

114%

2.2%

-

OSNL until 2080 RFG until 2080

ADL

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

Sensitivity on selected policy changes

Last but not least, we evaluate the impact of pension indexation changes, one of the most
common pension policy changes, on our fiscal results. Under current rules, pensions are
annually adjusted to the consumer price index (CPI) plus 20 % of real wage growth. As a
consequence, pension levels are gradually decoupled from the general wage development
over the retirement period (see discussion in subsection 5.4.2.6). In light of this finding, policy
makers may wish to increase the annual pension adjustment. Figure 56 underlines that such a
change in pension rules would come at large fiscal costs. A switch from the current pension
indexation to a wage indexation, for instance, doubles the pension deficit in 2060 to a value of

254

Appendix
3.5 % of GDP (compared to 1.8 % of GDP in the standard scenario). This calculation does not
include a change to minimum pension indexation rules which are discussed separately below.
Figure 56: The impact of different indexation rules on pension finances – Poland

expenditures and revenures relative to GDP

13%
12%
11%
full wage
indexation

10%
9%

full price
indexation

8%
7%
6%
5%

year

revenues - standard scenario

2080

2075

2070

2065

2060

2055

2050

2045

2040

2035

2030

2025

2020

2015

2010

4%

expenditures - standard scenario

expenditures - 100 % wage indexation

expenditures - 100 % price indexation

Source: Own estimations.

How liability estimates change under different indexation rules is demonstrated in Table 67. As
shown, the choice of the indexation regime greatly affects OSNL, RFG and ADL estimates. A
switch from the current indexation system to a pure wage indexation, for instance, increases
OSNL (infinity) from 73 % to 177 % of GDP. This example underlines that over the long-term
indexation rules can play a more important role for the fiscal projection than the demographic
assumptions (discussed above).
Table 67: Sensitivity to indexation rules – Liabilities, Poland
pension indexation rule

OSNL infinity RFG infinity

OSNL until 2080 RFG until 2080

ADL

pure CPI indexation

52%

0.7%

58%

1.1%

262%

standard scenario *

73%

1.0%

75%

1.4%

267%

CPI + 50 % real wage growth indexation

109%

1.6%

103%

2.0%

293%

CPI + 100 % real wage growth indexation

177%

2.6%

158%

3.1%

329%

* 20 % of real wage growth per annum

OSNL and ADL are measured in terms of GDP 2010, the RFG indicator is estimated in terms of future annual GDPs.

Source: Own estimations.

The minimum pension (MP) is currently one main instrument to mitigate old age poverty in
Poland. Over the coming decades, the MP will gradually lose its poverty reduction function if
indexation rules remain unchanged (see subsection 5.4.3). In fact, the MP will shrink below
15% of average earnings by 2032 (the limit of ILO conventions) and below the subsistence level
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by 2035.560 In light of these findings, a switch to a wage indexation of the MP is a likely political
scenario. Table 68 measures the fiscal impact of this reform. As shown, MP expenditures
would be six times higher in 2060 under a full wage indexation increasing to about 0.6 % of
GDP by 2060.
Table 68: Minimum pension expenditures under alternative indexation scenarios
in terms of GDP
Year

2010

2020

2030

2040

2050

2060

2070

2080

current indexation rules

0.11%

0.06%

0.03%

0.02%

0.05%

0.09%

0.09%

0.09%

full wage indexation

0.11%

0.06%

0.04%

0.10%

0.37%

0.61%

0.65%

0.66%

Source: Own calculations.

560

For this calculation, it is assumed that the subsistence level increases with the wage development like
in past years (see also section 6.3).
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Appendix A-3: Supplementary table on pension schemes in social insurance 561

561

For further details on the supplementary table see ESA2010, paragraph 17.121-17.183. The ESA2010
can be downloaded from EC (2015).
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Appendix A-4: Differences between ABO and PBO – An example
The difference between the ABO and PBO approach can be nicely illustrated by the following
example. Imagine a typical pension formula, in which a worker i accrues the right to an annual
future benefit at retirement B accrued which is equal to two percent of his final earnings
w final times the accrued years of service SY (see Eq. 114). The variable 𝑥 denotes the age of
the scheme participant in the current year 𝑏, while 𝑠 is the age at the end of the last year
before retirement 𝑓.
𝑓𝑖𝑛𝑎𝑙

Eq. 114

𝑎𝑐𝑐𝑟𝑢𝑒𝑑
𝐵𝑠,𝑓,𝑖
= 2 % ∗ 𝑤𝑠,𝑓,𝑖 ∗ 𝑆𝑌𝑥,𝑏,𝑖

Furthermore, we take the standard assumption that salaries rise due to promotions, in
particular at younger ages, as well as general earnings increases. Individuals start their career
at the age of 20 and enter into retirement at the age of 65.
Figure 57 presents the level of entitlements over a working life-cycle using the ABO and the
PBO approach. As shown, under the ABO approach entitlements increase very convexly with
age and service years accrued. This shape is explained mainly by two factors: First, earnings
increases, which are only considered retrospectively under the ABO approach, explain the
steep rise in pension right accruals over the life-cycle. Second, the unwinding of the discount
rate partly explains the convex shape of ABO entitlements. As a result, accrued pension rights
rise considerably under the ABO approach the closer one comes to the point of retirement.
The accrual of PBO entitlements over the life-cycle shows a less convex shape as future
earnings increases are already taken into account before they materialize.562 It should be
underlined that in the long run both concepts lead to the same final entitlements at the time
of retirement. PBO entitlements are usually only in pre-retirement periods higher than their
ABO counterparts because future earnings growth is considered under the PBO approach.

562

Please note that the shape of ABO and PBO entitlements presented in Figure 57 is sensitive (inter
alia) to discount rate and wage growth assumptions.
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Figure 57: Accrued entitlements under the ABO and PBO method
100%

Proportion of final entitlements* accrued-to-date

90%
80%
70%
60%
50%
PBO

ABO

40%

30%
20%
10%
0%
20

25

30

35
40
45
50
current age of scheme participant

55

60

Source: Own illustration.
*Final entitlements are defined as the pension rights accrued at the retirement age 65. For the illustration we base on a discount
rate of 3 % in real terms. Pensions are indexed with prices and a continuous career path is applied based on German earnings
profiles.
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Appendix A-5: Tax and contribution parameters – Hungary
Table 69: Tax brackets and rates 1990-2013563
Year
1990

Tax Bracket in HUF

0

0

250000

20

90000

15

250001

300000

22

90001

300000

30

300001

500000

31

300001

500000

40

500001

700000

35

1100000

39

50

700001

0

55000

0

1100001

55001

90000

12

90001

12000

12001

400000

20

18

400001

1000000

30

150000

30

1000001

150001

300000

32

300001

500000

400000

20

40

400001

1000000

30

50

1000001

40

100000

0

0

480000

20

200000

25

480001

1050000

30

200001

500000

35

1050001

2001

2002

40

40

0

600000

20

1200000

30

0

100000

0

600001

100001

200000

25

1200001

200001

500000

35

40

0

650000

20

40

650001

1350000

30

1350001

2003

40

0

110000

0

110001

150000

20

0

800000

18

150001

220000

25

800001

1500000

26

220001

380000

35

1500001

380001

550000

40

2004

0

110000

0

110001

150000

20

150001

220000

25

220001

380000

35

380001

550000

40

0

2005

38
1500000

0

2006

1550000

0

1700000

0

2008

1700000

0

1900000

18

5000000

17 *

0

150000

20

150001

220000

25

220001

380000

35

380001

550000

40

550001

900000

44

2011

0

max.

48

2012

0

2424000

38

1900001
0

2010

18
38

1700001
2009

18
38

1700001

44

18
38

1550001
2007

18
38

1500001

44

900001
1997

40

0

2000

0

550001
1996

1999

100001

550001
1995

42

0

500001
1994

Tax Rate in %

55000

500001
1993

1998

Tax Bracket in HUF

0

500001
1992

Year

55001

500001
1991

Tax Rate in %

32 *

5000001

16 *
16
32 *

2424001

0

250000

20

250001

300000

22

300001

500000

31

500001

700000

35

700001

1100000

39

* in 2010 and 2011 the PIT base equals gross wage
times 1,27

42

** Taxes paid in this tax bracket at multiplied by 0.27.

1100001

2013

0

max.

16

Source: Own illustration.

563

11 tax brackets have in applied in 1988 and 8 in 1989. To limit the complexity of the illustration, these
tax details are disregarded here.
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Table 70: Contribution ceilings 1992-2013564
Year

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Contribution ceiling
per working day in
HUF

2500

2500

2500

2500

2500

3300

4290

5080

5520

6020

6490

Year

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

Contribution ceiling
per working day in
HUF

10700

14500

16640

17330

18490

19500

20400

20420

21000

21700

0

Source: Own illustration.

Table 71: Employee contributions 1988-2012565
Year

1988

1989

1990

1991

1992

1993 1994-1997 1998

1999

2000

2001

Total pension contribution rate

6

6

6

7

8

8

8

2nd pillar pension contribution rate
Health contribution rate
Solidarity (unemployment)
contribution rate
Total

4

4

4

6
3

6
3

6
3

6
3

Year
Total pension contribution rate
2nd pillar pension contribution rate
Health contribution rate
Solidarity (unemployment)
contribution rate
Total

social securtity funds not yet
separated

1

2

1.5

1.5

1.5

1.5

1.5

10

10

10

10.2

11

12

11.5

11.5

12.5

12.5

12.5

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

8

8.5

8.5

8.5

8.5

8.5

9.5

9.5

9.5

10

10

6
3

7
3

8
4

8
4

8
6

8
7

8
6

8
6

8
6

0
6

0
6

1.5

1

1

1

1.5

1.5

1.5

1.5

1.5

1.5

1.5

12.5

12.5

13.5

13.5

14.2 *

17

17

17

17

17.5

17.5

* In 2006 changes were introduced in September 2006. The total value here reflects the weighted average of 2005 and 2006 values.

Source: Own illustration.

564

Before 1992 no contribution ceilings have been applied.
Mixed pillar participants channel a part of their total employee pension contributions to the 2nd
pillar system. The respective mixed pillar contribution rates are shaded grey in Table 71.
565
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Appendix A-6: Sensitivity of FDC rate of return
Sensitivity of FDC rate of return – Hungary

Table 72: Adequacy ratios of FDC members before and after switch-back reform566
wage growth=AWG, RA65

Male FDC Members
No switch-back reform

2015

2020

2025

2030

2035

2040

r_FDC=1%

0.493

0.472

0.453

0.438

0.451

0.456

r_FDC=1.5%

0.497

0.479

0.462

0.450

0.466

0.473

r_FDC=2%

0.502

0.486

0.471

0.462

0.483

0.492

r_FDC=2.5%

0.506

0.493

0.481

0.476

0.502

0.514

r_FDC=3%

0.511

0.501

0.493

0.492

0.524

0.539

r_FDC=3.5%

0.516

0.509

0.505

0.509

0.549

0.568

r_FDC=4%

0.521

0.518

0.518

0.529

0.578

0.602

After switch-back

0.573

0.529

0.492

0.461

0.453

0.461

Female FDC Members
No switch-back reform

2015

2020

2025

2030

2035

2040

r_FDC=1%

0.431

0.430

0.428

0.411

0.386

0.399

r_FDC=1.5%

0.434

0.435

0.436

0.420

0.398

0.412

r_FDC=2%

0.437

0.441

0.444

0.431

0.411

0.428

r_FDC=2.5%

0.441

0.447

0.453

0.443

0.426

0.445

r_FDC=3%

0.444

0.453

0.463

0.457

0.443

0.466

r_FDC=3.5%

0.448

0.460

0.474

0.472

0.462

0.489

r_FDC=4%

0.452

0.468

0.486

0.488

0.484

0.516

After switch-back

0.512

0.492

0.475

0.443

0.402

0.415

Red marked cells indicate that a stay in the mixed pillar system under pre-2010 rules (before switch-back reform)
would be more beneficial than a return to the mono-pillar system (after switch-back reform) - for a given year of
retirement and FDC interest rate assumption.

Source: Own estimations.

566

Table 72 demonstrates future adequacy ratios for an average FDC member who retires in the period
2015-2040 at the legal retirement age under 1) pre-2010 rules (“No switch-back reform) and under 2)
post-2010 rules (“After switch-back”). In the latter scenario we assume that the average FDC member
returns to the mono-pillar system.
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Sensitivity of FDC rate of return – Poland
Table 73: Adequacy ratios of FDC members with and without switch-back567
wage growth=AWG, RA67

Male FDC Members
No Switch-back

2015

2020

2025

2030

2035

2040

r_FDC=1%

0.742

0.652

0.535

0.453

0.375

0.303

r_FDC=1.5%

0.742

0.653

0.536

0.455

0.377

0.306

r_FDC=2%

0.742

0.654

0.537

0.457

0.380

0.309

r_FDC=2.5%

0.742

0.655

0.538

0.459

0.382

0.312

r_FDC=3%

0.742

0.656

0.539

0.461

0.385

0.315

r_FDC=3.5%

0.742

0.657

0.541

0.463

0.388

0.319

r_FDC=4%

0.742

0.658

0.542

0.466

0.391

0.323

After Switch-back

0.742

0.656

0.540

0.461

0.384

0.313

Female FDC Members
No Switch-back

2015

2020

2025

2030

2035

2040

r_FDC=1%

0.452

0.410

0.374

0.335

0.305

0.264

r_FDC=1.5%

0.452

0.410

0.375

0.337

0.307

0.266

r_FDC=2%

0.452

0.411

0.376

0.339

0.308

0.268

r_FDC=2.5%

0.452

0.412

0.377

0.340

0.310

0.270

r_FDC=3%

0.452

0.412

0.378

0.342

0.312

0.273

r_FDC=3.5%

0.452

0.413

0.379

0.344

0.315

0.275

r_FDC=4%

0.452

0.414

0.380

0.346

0.317

0.278

After Switch-back

0.452

0.413

0.378

0.342

0.312

0.271

Red marked cells indicate that a stay in the mixed pillar system would be more beneficial than a return to the
mono-pillar system - for a given year of retirement and FDC interest rate assumption.

Source: Own estimations.

567

Table 73 demonstrates future adequacy ratios for an average FDC member who retires in the period
2015-2040 at the legal retirement age under 2014 rules. We consider that the FDC member 1) either
chose to stay in the FDC system (“No switch-back”) or 2) opted for a return to the mono-pillar system
(“After switch-back”). In both scenarios the shift of 51.5 % of FDC assets to NDC accounts is taken into
account. In the no switch-back scenario the lower legislated FDC contribution rate of 2.92 % is reflected.
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Appendix A-7: Pension adequacy over the life-cycle – Hungary
In section 4.4 pension adequacy was analysed at the point of retirement. How pension levels
develop in Hungary over the entire period of retirement has not been evaluated. This gap will
partially be bridged with the following description. As illustrated in Table 32, female adequacy
ratios in the first year of retirement differ significantly compared to later years. A woman who
retires in 2015 can expect an adequacy ratio amounting to 42 % at the start of her retirement
career. After 20 years in retirement (in 2035), pensions are only worth 31 % of average
earnings (-26 %). Indexation rules explain the drop in adequacy ratios during retirement.
Pensions grow annually with inflation plus 0.25 p.p. Thus, benefits are gradually decoupled
from the general earnings development over the retirement span.568
Table 74: Adequacy ratios over retirement – The example of females retiring in 2015
Year

2015

2020

2025

2030

2035

Adequacy ratio over
retirement

42%

40%

37%

34%

31%

Source: Own calculations.

Life-cycle adequacy ratios (LCAR) quantify the impact of indexation regimes on pension
adequacy. They reflect the average adequacy ratio over the expected retirement period (see
section 2.1). LCAR are about 10-15 % lower than adequacy ratios (AR) in the first year of
retirement (see Table 33) in Hungary. In particular for women they are significantly below AR
values. This is a consequence of the longer retirement duration of females compared to males.
Women have a longer life expectancy (see Table 33). Females who retire, for instance in 2015,
can look forward to an expected pension duration of 20 years, while males only remain in
retirement for 16 years (see Table 33). As a result, women are affected greater by indexation
rules.

568

This is the case if the positive real earnings growth, observed across OECD countries in recent
decades, continues in the future. For a further discussion of the wage growth assumptions see section
3.3.
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Table 75: Life-cycle adequacy ratios
Males
Year of retirement

2015

2020

2025

2030

2035

2040

44%

42%

42%

41%

39%

41%

41%

37%

36%

35%

34%

36%

LCAR / AR

91%

88%

87%

87%

86%

87%

Legal retirement age

63

64

65

65

65

65

Expected retirement
duration (in years)

16

16.1

16.2

16.8

17.5

18.2

Adequacy ratio (AR)
at retirement
Life-cycle adequacy ratio
(LCAR)

Females
Year of retirement

2015

2020

2025

2030

2035

2040

Adequacy ratio (AR)
at retirement

42%

41%

40%

38%

35%

37%

Life-cycle adequacy ratio
(LCAR)

37%

35%

34%

32%

30%

31%

LCAR / AR

88%

85%

84%

84%

84%

84%

Legal retirement age

63

64

65

65

65

65

Expected retirement
duration (in years)

20

19.9

19.8

20.4

21.1

21.7

Source: Own calculations.
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Appendix A-8: Replacement rates
The standard indicator to measure pension adequacy in this study is the adequacy ratio (AR). It
sets initial pension levels in relation to average wages in the economy. Thus, it takes an
intergenerational perspective by comparing benefits of the elderly with earnings of the
working population. To which extend pensions can replace former earnings on an individual
level cannot be answered with the AR. For this analysis the replacement rate (RR) indicator has
to be chosen. In literature various definitions of RRs can be found (see section 2.1). In this
study the RR reflects the initial pension relative to average insurable income in the last ten
years before retirement.569 In contrast to other RR calculations, e.g. by the OECD (2013a),
empirical and projected contribution careers are used to estimate RR.570 Thus, we get a picture
of the actual (and not the theoretical) replacement function of the pension system.
Table 76: Replacement rates – Hungary and Poland
Period

2015

2020

2025

2030

2035

2040

Hungary

71%

70%

68%

63%

58%

59%

Poland

93%

88%

75%

65%

56%

43%

Source: Own calculation.

Table 76 demonstrates our RR estimates for Poland and Hungary until 2040. As visible, RRs are
higher than ARs in both countries (for a comparison see Table 45). This observation can be
explained by differences in the denominator. The AR applies average earnings as denominator,
while the RR indicator uses insurable income. The latter is generally lower because it includes
social transfers and covers only earnings up to the contribution ceiling.571 Moreover, a decline
in RR over time can be observed in Table 76. This result is mainly explained by changes in the
benefit formula and the contribution history. New retirees in 2015 still worked for some time
during the communist era with nearly full employment. As a result, they accrue on average
more contribution years than younger cohorts.572 Moreover, new retirees in 2015 still
benefited from more generous past retirement rules.573 As a consequence, they can expect
higher replacement rates than younger cohorts. In Poland, the low declaration of insurable
income (the denominator of the RR) explains largely the drop in replacement rates over
time.574

569

We choose insurable income (and not earnings) as denominator due to data limitations. Moreover,
only non-zero income is used to calculate the ten year average income.
570
For further details on the data and simulation of contribution careers see section 4.2 and 5.2.
571
In Poland the distribution of insured income is very skewed to the left, while initial pension levels are
more normally distributed. As a result average RRs (which reflect the income distribution) vary
substantially from average ARs in this country.
572
This observation is, for instance, displayed for Hungary in Table 13 (see Total Accrual Rate).
573
In Poland, for example, the expected rise of the LE factor in the benefit formula (see Eq. 58) will lead
to a gradual drop in RRs (see also subsection 5.4.2.5) .
574
For further details see subsection 5.4.2, Figure 26.
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Interesting is to compare our results to gross replacement rates estimated by the OECD
(2013a) for Poland (49 %) and Hungary (74 %).575 The OECD pension model assumes a full
phase in of the Polish NDC pension system. Thus, one should compare OECD estimates to our
RR results of 2040. Apparently, our outcomes are lower than OECD estimates which is mainly
explained by two factors: We apply simulated contribution careers based on empirical
contribution histories, while the OECD uses hypothetical contribution careers with continuous
employment from age 20 to the legal retirement age. Thus, in contrast to the OECD, we
consider actual and often broken contribution careers. This results in lower RR levels.
Moreover, we relate pensions to insurable income in the last ten years before retirement,
while the OECD considers average earnings throughout the entire career. Life-cycle earnings
are usually lower than pre-retirement earnings. As a result, OECD estimates turn out to be
higher.
We can conclude that empirical replacement rates can be considerably lower than their
theoretical counterparts. Moreover, our results demonstrate that the Hungarian pension
system replaces a significantly larger fraction of former earnings (insurable income) than the
Polish system. Future research should go beyond the concept of RRs and investigate whether
pension levels are sufficient to finance the preferred consumption path after retirement – in
line with the recent literature (Hurd and Rohwedder, 2008; Poterba et al., 2012).

575

See OECD (2013a), p. 135.
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Appendix A-9: Distribution of entrepreneurs’ contribution basis
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Figure 58: Distribution of the 2010 contribution basis of entrepreneurs
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Source: Own calculation based on 1 % sample data.
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Appendix A-10: The fiscal impact of actuarial neutral pension
decrements in Hungary
The projections in section 6.2 underline that an increase in effective retirement ages can
significantly mitigate the fiscal pressure after 2030. This leads to another parametrical reform
to be considered in Hungary, namely the consideration of actuarial neutral pension decrement
levels (Queisser and Whitehouse, 2006). The current pension system provides strong
incentives to retire early. Pension decrements of 3.6 % in case of one year earlier retirement
can be considered as far too low. The longer receipt of pensions in case of early retirement
more than outweighs the reduction of benefits caused by the decrements. Actuarial neutral
decrement levels would amount to at least 6 % per year of earlier retirement.576 To remove
these early retirement incentives clearly pension decrements should be increased. As
presented in Figure 59, a rise in decrement levels to 6 % per annum of early retirement could
considerable improve the fiscal stability of the pension system. Again, the effect of this
parametric reform depends on the behavioural assumptions. In Figure 59 we assume no
behavioural changes after the RA67 and RA70 reform. The majority of individuals opt for
retirement at age 65 – equal to the minimum retirement age in years after 2022. Thus, most
scheme members are assumed to retire early and are therefore affected by the rise in pension
decrements. If individuals, however, change their behaviour and retire not before the
increased legal retirement ages, higher pension decrements have no effect on expenditure
levels.

576

Queisser and Whitehouse (2006) estimate neutral pension decrements of about 7 % for Hungary.
Since their calculation in 2006 the correct decrement level should have changed as life expectancy has
increased (which lowers decrements) and contribution rates have risen (which increases decrements). In
this study we choose a decrement level of 6 % which is most likely at the lower bound of the “correct”
decrement rate.
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Figure 59: The stabilizing effect of higher pension decrement level
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Source: Own estimation.
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Appendix A-11: Work-regression results577
Table 77: Work-regression results – Hungary

Source: Own calculations.

577

To limit the size of results, the age coefficients which interact with education are omitted. They are
not differing greatly by age (see e.g. Figure 10) and amount to an average about 0.25 for males and 0.28
for females. A higher education category increases the probability to work in a given period by an
average of 0.02. For further details on the regression see subsection 4.2.3.
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Appendix A-12: Distribution of pension entitlements by age
To better understand the figure of accrued-to-date liabilities (ADL), discussed in the previous
sections, it is valuable to look at the distribution of pension entitlements. For this purpose,
Figure 60 demonstrates total pension entitlements of Hungarian citizens by age and benefit
type. As visible, the highest amount of pension rights has been accrued by cohorts around the
retirement age of 62. Total pension entitlements of a male Hungarian citizen at this age
amount to around 16 million HUF. For females the stock of pension rights accrued-to-date at
62 is slightly higher with about 18 million HUF. They can look forward to a longer retirement
span due to their higher life expectancy which increases pension entitlements. Cohorts below
the age of 62, on the contrary, contributed to the pension system for a shorter period. As a
result, their pension entitlements are lower and increase with age (and contibution length).
After the retirement age pension rights decrease as older cohorts can look forward to a
shorter expected retirement duration.
Figure 60: Distribution of pension entitlements by age and benefit type – Hungary
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Source: Own calculations.

Figure 60 illustrates that the majority of pension rights (66 %) has been accumulated in the old
age pension scheme (see blue bars). Remarkable is also the large share (18 %) accrued in the
disability scheme (see red bars). For females pension rights earned in the survivors’ pension
scheme represent a significant proportion of total entitlements (see green bars).
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