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Due to the demographic development, public pension systems in the European 
Union organized on a pay-as-you-go (PAYG) principle will be forced to either 
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of pension schemes by confronting the present value of future pension payments 
with the present value of future contributions.

Olaf Weddige was born in Bremen in 1975. From 1999 to 2004, he studied economics 
at the University of Freiburg im Breisgau, where he achieved his diploma in 2004. 
From 2004 to 2009, he worked as a research assistant at the Research Center for 
Generational Contracts, University of Freiburg im Breisgau.

S O Z I A L Ö KO N O M I S C H E  S C H R I F T E N

Olaf Weddige

Measuring Public Pension Liabilities in the 
European Union



Measuring Public Pension Liabilities in the European Union 



Sozialiikonomische Schriften 
Herausgegeben von 

Bert Ri.irup und Werner Sesselmeier 

Band42 

~ 
PETER LANG 

Frankfurt am Main. Berlin • Bern• Bruxelles• New York• Oxford• Wien 



Olaf Weddige 

Measuring Public Pension 
Liabilities in the European Union 

~ 
PETER LANG 

lnternationaler Verlag der Wissenschaften 



Open Access: The online version of this publication is published 
on www.peterlang.com and www.econstor.eu under the interna-
tional Creative Commons License CC-BY 4.0. Learn more on 
how you can use and share this work: http://creativecommons.
org/licenses/by/4.0.

This book is available Open Access thanks to the kind support 
of ZBW – Leibniz-Informationszentrum Wirtschaft.

ISBN 978-3-631-74976-0 (eBook)

Bibliographic Information published by the Deutsche 
Nationalbibliothek 
The Deutsche Nationalbibliothek lists this publication in the 
Deutsche Nationalbibliografie; detailed bibliographic data is 
available in the internet at http://dnb.d-nb.de. 

Zugl.: Freiburg (Breisgau), Univ., Diss., 2010 

D 25 
ISSN 0172-1747 

ISBN 978-3-631-60273-7 

© Peter Lang GmbH 
lnternationaler Verlag der Wissenschaften 

Frankfurt am Main 2011 
All rights reserved. 

All parts of this publication are protected by copyright. Any 
utilisation outside the strict limits of the copyright law, without 

the permission of the publisher, is forbidden and liable to 
prosecution. This applies in particular to reproductions, 

translations, microfilming, and storage and processing in 
electronic retrieval systems. 

www.peterlang.de 



Fur Julia und Jonathan 

Die vorliegende Dissertation entstand wahrend meiner Zeit als wissenschaftlicher 
Mitarbeiter am Forschungszentrum Generationenvertrage der Albert-Ludwigs-
Universitat Freiburg. Sie wurde im November 2009 vom Promotionsausschuss der 
Wirtschafts- und Verhaltenswissenschaftlichen Fakultat angenommen. lch mochte 
allen danken, die diese Arbeit moglich gemacht haben. 

Mein besonderer Dank gilt meinem Doktorvater Prof. Dr. Bernd Raffelhuschen fur 
das in mich gesetzte Vertrauen und die fachliche Unterstutzung wahrend der 
vergangenen Jahre. Ebenfalls danken mochte ich Prof. Dr. Heinz Rehkugler fur die 
Obernahme des Zweitgutachtens. 

Da diese Arbeit auf einer Studie fur die Europaische Zentralbank basiert, welche am 
Forschungszentrum Generationenvertrage in Gemeinschaftsarbeit durchgefuhrt 
wurde, gilt mein weiterer Dank meinen Kollegen Christoph Muller und in 
besonderem Ma8e Matthias Heidler, der gerade zu Beginn des Projekts 
entscheidende Impulse gab. Weiterhin danken mochte ich Stefan Moog fur seine 
wertvollen Ratschlage und Christian Hagist fur seine nie enden wollende 
Diskussionsbereitschaft und das grundliche Korrekturlesen. 

Meinen Eltern gebuhrt Dank fur all die Jahre meiner Ausbildung, in denen sie mich 
tatkraftig unterstutzt haben. Und zum Abschluss mochte ich mich bei den 
wichtigsten Personen in meinem Leben bedanken: Julia, ohne Deine Hilfe und 
Motivation ware diese Arbeit nicht fertig geworden! Und Jonathan, Du hast durch 
Deine anstehende Geburt dafur gesorgt, dass ich den Abgabetermin nicht mehr 
verschieben konnte! Vielen Dank Euch beiden Su8en! 

Freiburg, im Juli 2010 

Olaf Weddige 

V 





Contents 

Contents 
List of tables ......................................................................................................................................... XII 

List of figures .................................................................................................................................... XVII 

List of abbreviations ........................................................................................................................ XXI 

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

2 Methodology and data basis ........................................................................................ 4 

2.1 Concepts for measuring implicit pension debt ...................................................... 4 
2.2 Assessing pension liabilities: The methodology of generational 

accounting ......................................................................................................................... , 0 
2.2.1 Generational accounting of public pension schemes ................................ 11 
2.2.2 Measuring accrued-to-date liabilities - the Freiburg model ................... 16 

2.2.2.1 The methodology of the Freiburg model .................................................. 16 
2.2.2.2 Measurement concepts of accrued-to-date liabilities ........................... 17 

2.3 Data and general assumptions .................................................................................. 22 
2.3.1 Necessary data ......................................................................................................... 23 

2.3.1.1 Population ............................................................................................................. 23 
2.3.1.2 Age-sex-specific pension benefits ................................................................ 24 
2.3.1.3 Budget data .......................................................................................................... 24 
2.3.1.4 Characteristics of the pension scheme ....................................................... 24 

2.3.2 General assumptions ............................................................................................. 25 
2.3.2.1 Growth and discount rate ................................................................................ 25 
2.3.2.2 Fertility, mortality and migration .................................................................. 26 

2.3.3 Case study for calculating age-sex-specific pension profiles .................. 26 
2.4 Limitations and possible extensions of the Frei burg model ........................... 32 
2.5 The rationale of the supplementarytable ............................................................. .39 

3 Accrued-to-date liabilities of 19 EU countries .................................................... ..43 

3.1 AT - Austria ....................................................................................................................... 44 
3.1.1 The demographic development in Austria .................................................... 44 
3.1.2 The Austrian pension system ............................................................................. .46 

3.1.2.1 The principles of the Austrian pension system ...................................... ..46 
3.1.2.2 Recent reforms of the Austrian pension system .................................... ..47 

3.1.3 Measuring the Austrian accrued-to-date pension liabilities .................. ..49 
3.2 BG - Bulgaria ..................................................................................................................... 53 

3.2.1 The demographic development in Bulgaria .................................................. 53 
3.2.2 The Bulgarian pension system ............................................................................ 55 

3.2.2.1 The principles of the Bulgarian pension system ...................................... 55 
3.2.2.2 Recent reforms of the Bulgarian pension system .................................... 55 

3.2.3 Measuring the Bulgarian accrued-to-date pension liabilities ................. 56 

Vil 



Contents 

3.3 CZ - Czech Republic ....................................................................................................... 60 
3.3.1 The demographic development in the Czech Republic ............................ 60 
3.3.2 The Czech pension system ................................................................................... 62 

3.3.2.1 The principles of the Czech pension system ............................................. 62 
3.3.2.2 Recent reforms of the Czech pension system ........................................... 63 

3.3.3 Measuring the Czech accrued-to-date pension liabilities ........................ 63 
3.4 DE - Germany ................................................................................................................... 67 

3.4.1 The demographic development in Germany ................................................ 67 
3.4.2 The German pension system ............................................................................... 71 

3.4.2.1 The principles of the German pension system ......................................... 71 
3.4.2.2 Recent reforms of the German pension system ....................................... 72 
3.4.2.3 Measuring the German accrued-to-date pension liabilities ................ 73 

3.5 ES- Spain ........................................................................................................................... 77 
3.5.1 The demographic development in Spain ....................................................... 77 
3.5.2 The Spanish pension system ............................................................................... 79 

3.5.2.1 The principles of the Spanish pension system ......................................... 79 
3.5.2.2 Recent reforms of the Spanish pension system ....................................... 80 

3.5.3 Measuring the Spanish accrued-to-date pension liabilities ..................... 80 
3.6 Fl - Finland ........................................................................................................................ 83 

3.6.1 The demographic development in Finland ................................................... 83 
3.6.2 The Finnish pension system ................................................................................ 85 

3.6.2.1 The principles of the Finnish pension system .......................................... 85 
3.6.2.2 Recent reforms of the Finnish pension system ........................................ 87 

3.6.3 Measuring the Finnish accrued-to-date pension liabilities ...................... 88 
3.7 FR - France ........................................................................................................................ 92 

3.7.1 The demographic development in France ..................................................... 92 
3.7.2 The French pension system ................................................................................. 94 

3.7.2.1 The principles of the French pension system ........................................... 94 
3.7.2.2 Recent reforms ofthe French pension system ......................................... 95 

3.7.3 Measuring the French accrued-to-date pension liabilities ....................... 96 
3.8 GR - Greece .................................................................................................................... 100 

3.8.1 The demographic development in Greece ................................................. 100 
3.8.2 The Greek pension system ................................................................................ 102 

3.8.2.1 The principles of the Greek pension system .......................................... 102 
3.8.2.2 Recent reforms of the Greek pension system ........................................ 102 

3.8.3 Measuring the Greek accrued-to-date pension liabilities ...................... 103 

VIII 



Contents 

3.9 HU - Hungary ................................................................................................................ 106 
3.9.1 The demographic development in Hungary .............................................. 106 
3.9.2 The Hungarian pension system ........... ___ ........................................... 108 

3.9.2.1 The principles of the Hungarian pension system ................................. 108 
3.9.2.2 Recent reforms of the Hungarian pension system .............................. 109 

3.9.3 Measuring the Hungarian accrued-to-date pension liabilities ............ 109 
3.10 IT- ltaly ............................................................................................................................ 113 

3.10.1 The demographic development in Italy ....................................................... 113 
3.10.2 The Italian pension system ............................................................................... 115 

3.10.2.1 The principles of the Italian pension system .......................................... 115 
3.10.2.2 Recent reforms of the Italian pension system ....................................... 116 

3.10.3 Measuring the Italian accrued-to-date pension liabilities ..................... 117 
3.11 LT-Lithuania ................................................................................................................ 121 

3.11.1 The demographic development in Lithuania ............................................ 121 
3.11.2 The Lithuanian pension system ...................................................................... 123 

3.11.2.1 The principles of the Lithuanian pension system ................................. 123 
3.11.2.2 Recent reforms of the Lithuanian pension system .............................. 124 

3.11.3 Measuring the Lithuanian accrued-to-date pension liabilities ............ 125 
3.12 LV-Latvia ....................................................................................................................... 128 

3.12.1 The demographic development in Latvia ................................................... 128 
3.12.2 The Latvian pension system ............................................................................. 130 

3.12.2.1 The principles of the Latvian pension system ....................................... 130 
3.12.2.2 Recent reforms of the Latvian pension system ..................................... 131 

3.12.3 Measuring the Latvian accrued-to-date pension liabilities ................... 131 
3.13 MT - Malta ...................................................................................................................... 135 

3.13.1 The demographic development in Malta .................................................... 135 
3.13.2 The Maltese pension system ............................................................................ 137 

3.13.2.1 The principles of the Maltese pension system ...................................... 137 
3.13.2.2 Recent reforms of the Maltese pension system .................................... 138 

3.13.3 Measuring the Maltese accrued-to-date pension liabilities .................. 139 
3.14 NL - Netherlands .......................................................................................................... 143 

3.14.1 The demographic development in the Netherlands ............................... 143 
3.14.2 The Dutch pension system ............................................................................... 145 

3.14.2.1 The principles of the Dutch pension system .......................................... 145 
3.14.2.2 Recent reforms of the Dutch pension system ....................................... 146 

3.14.3 Measuring the Dutch accrued-to-date pension liabilities ..................... 146 

IX 



Contents 

3.15 PL- Poland ..................................................................................................................... 150 
3.15.1 The demographic development in Poland ................................................. 150 
3.15.2 The Polish pension system ................................................................................ 152 

3.15.2.1 The principles of the Polish pension system .......................................... 152 
3.15.2.2 Recent reforms of the Polish pension system ........................................ 153 

3.15.3 Measuring the Polish accrued-to-date pension liabilities ..................... 154 
3.16 PT - Portugal .................................................................................................................. 159 

3.16.1 The demographic development in Portugal .............................................. 159 
3.16.2 The Portuguese pension system ..................................................................... 161 

3.16.2.1 The principles of the Portuguese pension system ............................... 161 
3.16.2.2 Recent reforms of the Portuguese pension system ............................. 162 

3.16.3 Measuring the Portuguese accrued-to-date pension liabilities .......... 164 
3.17 SE-Sweden ................................................................................................................... 168 

3.17.1 The demographic development in Sweden ............................................... 168 
3.17 .2 The Swedish pension system ........................................................................... 170 

3.17.2.1 The principles of the Swedish pension system ..................................... 170 
3.17.2.2 Recent reforms of the Swedish pension system ................................... 171 

3.17.3 Measuring the Swedish accrued-to-date pension liabilities ................. 172 
3.18 SK- Slovakia .................................................................................................................. 175 

3.18.1 The demographic development in Slovakia ............................................... 175 
3.18.2 The Slovakian pension system ......................................................................... 177 

3.18.2.1 The principles of the Slovakian pension system ................................... 177 
3.18.2.2 Recent reforms of the Slovakian pension system ................................ 178 

3.18.3 Measuring the Slovakian accrued-to-date pension liabilities .............. 180 
3. 19 UK - United Kingdom ................................................................................................. 183 

3. 19.1 The demographic development in the UK .................................................. 183 
3. 19.2 The UK pension system ...................................................................................... 185 

3. 19.2. 1 The principles of the UK pension system ................................................ 185 
3. 19.2.2 Recent reforms of the UK pension system .............................................. 186 

3.19.3 Measuring the UK accrued-to-date pension liabilities ............................ 186 
3.20 Cross-country comparison ........................................................................................ 188 

4 Open-system net liabilities of four selected countries ................................... 200 

4.1 DE - Germany ................................................................................................................ 202 
4.1. 1 Future demographic development ............................................................... 202 
4.1.2 Results ...................................................................................................................... 206 

4.2 LT - Lithuania ................................................................................................................ 211 
4.2. 1 Future demographic development ............................................................... 211 
4.2.2 Results ...................................................................................................................... 214 

X 



Contents 

4.3 NL - Netherlands .......................................................................................................... 218 
4.3.1 Future demographic development ............................................................... 218 
4.3.2 Results ...................................................................................................................... 221 

4.4 SE - Sweden ................................................................................................................... 224 
4.4.1 Future demographic development ............................................................... 224 
4.4.2 Results ...................................................................................................................... 227 

4.5 Cross-country comparison of open-system net liabilities ............................. 231 
4.5.1 Comparison of future demographic developments ................................ 231 
4.5.2 Sustainability of social security pension schemes .................................... 235 

4.6 Cross-country comparison of accrued-to-date and open-system net 
liabilities ........................................................................................................................... 239 

5 Conclusion and outlook ............................................................................................. 243 

References ......................................................................................................................................... 247 

Appendix ............................................................................................................................................ 255 

Data sources ............................................................................................................................... 255 
Supplementary tables 2007 .................................................................................................. 257 
Profiles .......................................................................................................................................... 273 
Sensitivity analyses .................................................................................................................. 288 

XI 



List of tables 

List of tables 
Table 1: Definitions of pension liabilities ..................................................................................... 5 
Table 2: Sensitivity analysis of the German social security pension scheme (ADL) .... 33 
Table 3: Impact of a change in retirement behaviour on ADL.. ......................................... 37 
Table 4: Impact of a consideration of minimum contribution periods on ADL. .......... 38 
Table 5: Model of the supplementary table ............................................................................ ..42 
Table 6: Social security and government employer pension payments Austria ......... 50 
Table 7: Supplementary table Austria 2006 PBO .................................................................... 50 
Table 8: Supplementary table Austria 2006 AB0 .................................................................... 51 
Table 9: Social security pension payments Bulgaria .............................................................. 57 
Table 10: Supplementary table Bulgaria 2006 PBO ............................................................... 58 
Table 11: Supplementary table Bulgaria 2006 AB0 ............................................................... 59 
Table 12: Social security pension payments Czech Republic ............................................. 64 
Table 13: Supplementary table Czech Republic 2006 PB0 ................................................. 65 
Table 14: Supplementary table Czech Republic 2006 AB0 ................................................. 66 
Table 15: Social security pension payments Germany ......................................................... 73 
Table 16: Government employer pension payments Germany ........................................ 74 
Table 17: Supplementary table Germany 2006 PBO ............................................................. 75 
Table 18: Supplementary table Germany 2006 AB0 ............................................................. 76 
Table 19: Social security pension payments Spain ................................................................ 81 
Table 20: Supplementary table Spain 2006 PB0 ..................................................................... 81 
Table 21: Supplementary table Spain 2006 AB0 .................................................................... 82 
Table 22: Social security pension payments Finland ............................................................. 88 
Table 23: Social security pension payments Finland ............................................................. 89 
Table 24: Supplementary table Finland 2006 PB0 ................................................................. 90 
Table 25: Supplementary table Finland 2006 ABO ................................................................ 91 
Table 26: Social security pension payments France .............................................................. 97 
Table 27: Government employer pension payments France ............................................. 97 
Table 28: Supplementary table France 2006 PBO .................................................................. 98 
Table 29: Supplementary table France 2006 AB0 .................................................................. 99 
Table 30: Social security pension payments Greece ........................................................... 103 
Table 31: Supplementary table Greece 2006 PBO ............................................................... 104 
Table 32: Supplementary table Greece 2006 ABO .............................................................. 105 
Table 33: Social security pension payments Hungary ....................................................... 110 
Table 34: Supplementary table Hungary 2006 PBO ........................................................... 110 
Table 35: Supplementary table Hungary 2006 ABO ........................................................... 111 
Table 36: Social security pension payments Italy ................................................................ 117 
Table 37: Government employer pension payments Italy ............................................... 118 
Table 38: Supplementary table Italy 2006 PBO .................................................................... 118 
Table 39: Supplementary table Italy 2006 ABO .................................................................... 119 

XII 



List of tables 

Table 40: Social security and government employer pension payments Lithuania 125 
Table 41: Supplementary table Lithuania 2006 PBO .......................................................... 126 
Table 42: Supplementary table Lithuania 2006 ABO .......................................................... 127 
Table 43: Social security pension payments Latvia ............................................................. 132 
Table 44: Supplementary table Latvia 2006 PBO ................................................................. 133 
Table 45: Supplementary table Latvia 2006 ABO ................................................................ 134 
Table 46: Social security and government employer pension payments Malta ...... 140 
Table 47: Supplementary table Malta 2006 PBO .................................................................. 141 
Table 48: Supplementary table Malta 2006 ABO ................................................................. 142 
Table 49: Social security pension payments Netherlands ................................................ 146 
Table 50: Supplementary table Netherlands 2006 PBO .................................................... 147 
Table 51: Supplementary table Netherlands 2006 ABO .................................................... 148 
Table 52: Social security pension payments Poland ........................................................... 154 
Table 53: Government employer pension payments Poland ........................................ 155 
Table 54: Supplementary table Poland 2006 PBO ............................................................... 156 
Table 55: Supplementary table Poland 2006 ABO .............................................................. 157 
Table 56: Social security and government employer pension payments Portugal. 164 
Table 57: Supplementary table Portugal 2006 PBO ............................................................ 165 
Table 58: Supplementary table Portugal 2006 ABO ........................................................... 166 
Table 59: Social security pension payments Sweden ......................................................... 172 
Table 60: Supplementary table Sweden 2006 PBO ............................................................. 173 
Table 61: Supplementary table Sweden 2006 ABO ............................................................ 174 
Table 62: Social security and government employer pension payments Slovakia. 180 
Table 63: Supplementary table Slovakia 2006 PBO ............................................................ 181 
Table 64: Supplementary table Slovakia 2006 ABO ............................................................ 182 
Table 65: Social security pension payments United Kingdom ........................................ 186 
Table 66: Supplementary table United Kingdom 2006 PBO ............................................ 187 
Table 67: Main determining factors of pension liabilities in the EU .............................. 197 
Table 68: Central assumptions of the German population projection ........................ 203 
Table 69: Open-system net liabilities of the German statutory pension insurance 

in 2006 .......................................................................................................................... 206 
Table 70: Central assumptions of the Lithuanian population projection ................... 211 
Table 71: Open-system net liabilities of the Lithuanian social security pension 

scheme in 2006 .......................................................................................................... 215 
Table 72: Central assumptions of the Dutch population projection ............................ 218 
Table 73: Open-system net liabilities of the Dutch social security pension 

scheme in 2006 .......................................................................................................... 221 
Table 74: Central assumptions of the Swedish population projection ........................ 225 
Table 75: Open-system net liabilities of the Swedish social security pension 

scheme in 2006 .......................................................................................................... 228 

XIII 



List of tables 

Table 76: Data sources for age-sex-specific pension profiles .......................................... 255 
Table 77: Data sources for pension budgets ......................................................................... 256 
Table 78: Supplementary table Bulgaria 2007 PBO ............................................................ 257 
Table 79 Supplementary table Bulgaria 2007 AB0 ............................................................. 258 
Table 80: Supplementary table Germany 2007 PBO .......................................................... 258 
Table 81: Supplementary table Germany 2007 ABO .......................................................... 259 
Table 82: Supplementary table Spain 2007 PBO .................................................................. 259 
Table 83: Supplementary table Spain 2007 ABO ................................................................. 260 
Table 84: Supplementary table Finland 2007 PBO .............................................................. 260 
Table 85: Supplementary table Finland 2007 ABO ............................................................. 261 
Table 86: Supplementary table France 2007 PBO ............................................................... 261 
Table 87: Supplementary table France 2007 ABO ............................................................... 262 
Table 88: Supplementary table Greece 2007 PBO ............................................................... 262 
Table 89: Supplementary table Greece 2007 ABO .............................................................. 263 
Table 90: Supplementary table Hungary 2007 PBO ........................................................... 263 
Table 91: Supplementary table Hungary 2007 ABO ........................................................... 264 
Table 92: Supplementary table Lithuania 2007 PBO .......................................................... 264 
Table 93: Supplementary table Lithuania 2007 ABO .......................................................... 265 
Table 94: Supplementary table Latvia 2007 PBO ................................................................. 265 
Table 95: Supplementary table Latvia 2007 ABO ................................................................ 266 
Table 96: Supplementary table Malta 2007 PBO .................................................................. 266 
Table 97: Supplementary table Malta 2007 ABO ................................................................. 267 
Table 98: Supplementary table Netherlands 2007 ABO and PBO .................................. 267 
Table 99: Supplementary table Poland 2007 PBO ............................................................... 268 
Table 100: Supplementary table Poland 2007 AB0 ............................................................ 268 
Table 101: Supplementary table Portugal 2007 PBO ......................................................... 269 
Table 102: Supplementary table Portugal 2007 ABO ......................................................... 269 
Table 103: Supplementary table Sweden 2007 PBO .......................................................... 270 
Table 104: Supplementary table Sweden 2007 ABO .......................................................... 270 
Table 105: Supplementary table Slovakia 2007 PB0 .......................................................... 271 
Table 106: Supplementary table Slovakia 2007 ABO ......................................................... 271 
Table 107: Supplementary table UK 2007 PBO ..................................................................... 272 
Table 108: Sensitivity analysis social security pension scheme Austria 2006 (in 

bn. EUR) ........................................................................................................................ 288 
Table 109: Sensitivity analysis government employer pension scheme Austria 

2006 (in bn. EUR) ....................................................................................................... 288 
Table 110: Sensitivity analysis social security pension scheme Bulgaria 2006 (in 

bn. BGN) ....................................................................................................................... 289 
Table 111: Sensitivity analysis social security pension scheme Czech Republic 

2006 (in bn. CZK) ....................................................................................................... 289 

XIV 



List of tables 

Table 112: Sensitivity analysis social security pension scheme Germany 2006 (in 
bn. EUR) ........................................................................................................................ 290 

Table 113: Sensitivity analysis government employer pension scheme Germany 
2006 (in bn. EUR) ....................................................................................................... 290 

Table 114: Sensitivity analysis social security pension scheme Spain 2006 (in bn. 
EUR) ................................................................................................................................ 291 

Table 115: Sensitivity analysis social security pension scheme Finland 2006 (in 
bn.EUR) ........................................................................................................................ 291 

Table 116: Sensitivity analysis social security pension scheme France 2006 (in bn. 
EUR) ................................................................................................................................ 292 

Table 117: Sensitivity analysis government employer pension scheme France 
2006 (in bn. EUR) ....................................................................................................... 292 

Table 118: Sensitivity analysis social security pension scheme Greece 2006 (in 
bn. EUR) ........................................................................................................................ 293 

Table 119: Sensitivity analysis social security pension scheme Hungary 2006 (in 
bn. HUF) ........................................................................................................................ 293 

Table 120: Sensitivity analysis social security pension scheme Italy 2006 (in bn. 
EUR) ................................................................................................................................ 294 

Table 121: Sensitivity analysis social security pension scheme Lithuania 2006 (in 
bn. EUR) ........................................................................................................................ 294 

Table 122: Sensitivity analysis government employer pension scheme Lithuania 
2006 (in bn. EUR) ....................................................................................................... 295 

Table 123: Sensitivity analysis social security pension scheme Latvia 2006 (in bn. 
LVL) ................................................................................................................................. 295 

Table 124: Sensitivity analysis social security pension scheme Malta 2006 (in bn. 
EUR) ................................................................................................................................ 296 

Table 125: Sensitivity analysis government employer pension scheme Malta 
2006 (in bn. EUR) ....................................................................................................... 296 

Table 126: Sensitivity analysis social security pension scheme Netherlands 2006 
(in bn. EUR) .................................................................................................................. 297 

Table 127: Sensitivity analysis social security pension scheme Poland 2006 (in 
bn. PLN) ........................................................................................................................ 297 

Table 128: Sensitivity analysis government employer pension scheme Poland 
2006 (in bn. PLN) ....................................................................................................... 298 

Table 129: Sensitivity analysis social security pension scheme Portugal 2006 (in 
bn. EUR) ........................................................................................................................ 298 

Table 130: Sensitivity analysis social security pension scheme Sweden 2006 (in 
bn. SEK) ......................................................................................................................... 299 

Table 131: Sensitivity analysis social security pension scheme Slovakia 2006 (in 
bn. SKK) ......................................................................................................................... 299 

xv 



List of tables 

Table 132: Sensitivity analysis government employer pension scheme Slovakia 
2006 (in bn. SKK) ........................................................................................................ 300 

Table 133: Sensitivity analysis social security pension scheme UK 2006 (in bn. 
GBP) ................................................................................................................................ 300 

XVI 



List of figures 

List of figures 
Figure 1: Rescaled profile of average existing retirees' benefits in 2006 ....................... 27 
Figure 2: Phasing out of average existing retirees' benefits profile from 2006 to 

2045 .................................................................................................................................. 28 
Figure 3; Rescaled profile of average new retirees' benefits for 2006 ............................. 29 
Figure 4: Build-up of average future (existing) retirees' pension benefits profile 

from 2006 to 2055 ....................................................................................................... 30 
Figure 5: Accrued-to-date amount of average future retirees' pension benefits 

profile from 2006 to 2055 ......................................................................................... 31 
Figure 6: Population structure in Austria (2006) .................................................................... .45 
Figure 7: Development of elderly persons (aged 60+) in Austria ..................................... 46 
Figure 8: Population structure in Bulgaria (2006) ................................................................... 54 
Figure 9: Development of elderly persons (aged 60+) in Bulgaria ................................... 55 
Figure 10: Population structure in the Czech Republic (2006) .......................................... 61 
Figure 11: Development of elderly persons (aged 60+) in the Czech Republic .......... 62 
Figure 12: Population structure in Germany (2006) .............................................................. 68 
Figure 13: Development of elderly persons (aged 60+) in Germany .............................. 69 
Figure 14: Structure of civil servants' population in Germany (2006) ............................ .70 
Figure 15: Development of elderly civil servants (60+) in Germany ................................ 71 
Figure 16: Population structure in Spain (2006) ...................................................................... 78 
Figure 17: Development of elderly persons (aged 60+) in Spain ...................................... 79 
Figure 18: Population structure in Finland (2006) .................................................................. 84 
Figure 19: Development of elderly persons (aged 60+) in Finland .................................. 85 
Figure 20: Population structure in France (2006) ................................................................... 93 
Figure 21: Development of elderly persons (aged 60+) in France ................................... 94 
Figure 22: Population structure in Greece (2006) ................................................................ 100 
Figure 23: Development of elderly persons (aged 60+) in Greece ................................ 101 
Figure 24: Population structure in Hungary (2006) ............................................................ 107 
Figure 25: Development of elderly persons (aged 60+) in Hungary ............................ 108 
Figure 26: Population structure in Italy (2006) ..................................................................... 114 
Figure 27: Development of elderly persons (aged 60+) in Italy ..................................... 115 
Figure 28: Population structure in Lithuania (2006) ........................................................... 122 
Figure 29: Development of elderly persons (aged 60+) in Lithuania ........................... 123 
Figure 30: Population structure in Latvia (2006) .................................................................. 129 
Figure 31: Development of elderly persons (aged 60+) in Latvia .................................. 130 
Figure 32: Population structure in Malta (2006) ................................................................... 136 
Figure 33: Development of elderly persons (aged 60+) in Malta ................................... 137 
Figure 34: Population structure in the Netherlands (2006) ............................................. 144 
Figure 35: Development of elderly persons (aged 60+) in the Netherlands ............. 145 
Figure 36: Population structure in Poland (2006) ................................................................ 151 

XVII 



List offigures 

Figure 37: Development of elderly persons (aged 60+) in Poland ................................ 152 
Figure 38: Population structure in Portugal (2006) ............................................................. 160 
Figure 39: Development of elderly persons (aged 60+) in Portugal... .......................... 161 
Figure 40: Population structure in Sweden (2006) .............................................................. 169 
Figure 41: Development of elderly persons (aged 60+) in Sweden .............................. 170 
Figure 42: Population structure in Slovakia (2006) ............................................................. 176 
Figure 43: Development of elderly persons (aged 60+) in Slovakia ............................. 177 
Figure 44: Population structure in the UK (2006) ................................................................ 184 
Figure 45: Development of elderly persons (aged 60+) in the UK ................................ 185 
Figure 46: Cross-country comparison of ADL in 2006 ........................................................ 189 
Figure 47: Cross-country comparison of pension expenditures in 2006 .................... 190 
Figure 48: Cross-country comparison of old age dependency ratios (OADR60) in 

2006 ............................................................................................................................... 192 
Figure 49: Cross-country comparison of the development of elderly persons 

(60+ ), Euro area .......................................................................................................... 193 
Figure 50: Cross-country comparison of the development of elderly persons 

(60+), non-Euro area ................................................................................................ 194 
Figure 51: Cross-country comparison of public pension expenditures 2006 to 

2055, Euro area .......................................................................................................... 195 
Figure 52: Cross-country comparison of public pension expenditures 2006 to 

2055, non-Euro area ................................................................................................. 196 
Figure 53: Cross-country comparison of ADL and gross household savings 2006. 198 
Figure 54: Population structure in Germany (2006 and 2050) ........................................ 204 
Figure 55: Development of the old-age dependency ratio in Germany until 2070 205 
Figure 56: Average gross pension level in Germany 2006 to 2070 ............................... 208 
Figure 57: Open-system net liabilities of the German statutory pension 

insurance in 2006 ...................................................................................................... 209 
Figure 58: Future endogenous pension contribution rates in Germany, 2006 to 

2070 ............................................................................................................................... 210 
Figure 59: Population structure in Lithuania (2006 and 2050) ....................................... 213 
Figure 60: Development of the old-age dependency ratio in Lithuania until 2070214 
Figure 61: Future gross pension level in Lithuania 2006 to 2070 .................................. 216 
Figure 62: Future endogenous pension contribution rates in Lithuania, 2006 to 

2070 ............................................................................................................................... 217 
Figure 63: Population structure of the Netherlands (2006 and 2050) .......................... 219 
Figure 64: Development of the old-age dependency ratio in the Netherlands 

until 2070 ..................................................................................................................... 220 
Figure 65: Future gross pension level in the Netherlands 2006 to 2070 ..................... 222 
Figure 66: Future endogenous pension contribution rates in the Netherlands, 

2006 to 2070 ............................................................................................................... 223 
Figure 67: Population structure of Sweden (2006 and 2050) .......................................... 226 

XVIII 



List of figures 

Figure 68: Development of the old-age dependency ratio in Sweden until 2070 .. 227 
Figure 69: Future gross pension level in Sweden 2006 to 2070 ..................................... 228 
Figure 70: Future endogenous pension contribution rates in Sweden, 2006 to 

2070 ............................................................................................................................... 229 
Figure 71: Cross-country comparison of future total fertility rates ............................... 231 
Figure 72: Cross-country comparison of future net migration ....................................... 233 
Figure 73: Cross-country comparison of life expectancy at birth in 2006 and 

2060 ............................................................................................................................... 234 
Figure 74: Cross-country comparison of future old-age dependency ratios (65+), 

2006 to 2060 ............................................................................................................... 235 
Figure 75: Cross-country comparison of open-system net liabilities in 2006 ........... 236 
Figure 76: Cross-country comparison of endogenous pension contribution rates 237 
Figure 77: Cross-country comparison of ADL and OSNL in 2006 ................................... 240 
Figure 78: Liabilities and assets of the German statutory pension insurance 2006 241 
Figure 79: Public pension profile Austria: Average benefit per resident (2006, in 

EUR) ................................................................................................................................ 273 
Figure 80: Public pension profile Bulgaria: Average benefit per resident (2006, in 

BGN) ............................................................................................................................... 274 
Figure 81: Public pension profile Czech Republic: Average benefit per resident 

(2006, in CZK) .............................................................................................................. 274 
Figure 82: Social security pension profile Germany: Average benefit per resident 

(2006, in EUR) .............................................................................................................. 275 
Figure 83: Social security contribution profile Germany: Average contribution 

per resident (2006, in EUR) .................................................................................... 275 
Figure 84: Government employer pension profile Germany: Average benefit per 

member of civil servants' population (2006, in EUR) .................................... 276 
Figure 85: Public pension profile Spain: Average benefit per resident (2006, in 

EUR) ................................................................................................................................ 277 
Figure 86: Public pension profile Finland (private sector): Average benefit per 

resident (2006, in EUR) ............................................................................................ 277 
Figure 87: Public pension profile Finland (VaEL scheme): Average benefit per 

resident (2006, in EUR) ............................................................................................ 278 
Figure 88; Public pension profile Finland (public sector except Va EL scheme): 

Average benefit per resident (2006, in EUR) ................................................... 278 
Figure 89: Public pension profile France: Average benefit per resident (2006, in 

EUR) ................................................................................................................................ 279 
Figure 90: Public pension profile Greece: Average benefit per resident (2006, in 

EUR) ................................................................................................................................ 279 
Figure 91: Public pension profile Hungary: Average benefit per resident (2006, in 

HUF) ............................................................................................................................... 280 
Figure 92: Public pension profile Italy: Average benefit per resident (2006, in 

EUR) ................................................................................................................................ 280 

XIX 



List of figures 

Figure 93: Public pension profile Lithuania: Average benefit per resident (2006, 
in EUR) ........................................................................................................................... 281 

Figure 94: Public pension contribution profile Lithuania: Average contribution 
per resident (2006, in EUR) .................................................................................... 281 

Figure 95: Public pension profile Latvia: Average benefit per resident (2006, in 
LVL) ................................................................................................................................. 282 

Figure 96: Public pension profile Malta: Average benefit per resident (2006, in 
EUR) ................................................................................................................................ 282 

Figure 97: Public pension profile Netherlands: Average benefit per resident 
(2006, in EUR) .............................................................................................................. 283 

Figure 98: Public pension contribution profile Netherlands: Average 
contribution per resident (2006, in EUR) .......................................................... 283 

Figure 99: Public pension profile Poland: Average benefit per resident (2006, in 
PLN) ................................................................................................................................ 284 

Figure 100: Public pension profile Portugal (general system): Average benefit 
per resident (2006, in EUR) .................................................................................... 284 

Figure 101: Public pension profile Portugal (CGA): Average benefit per resident 
(2006, in EUR) .............................................................................................................. 285 

Figure 102: Public pension profile Sweden: Average benefit per resident (2006, 
in SEK) ............................................................................................................................ 285 

Figure 103: Public pension contribution profile Sweden: Average contribution 
per resident (2006, in SEK) ..................................................................................... 286 

Figure 104: Social security pension profile Slovakia: Average benefit per resident 
(2006, in SKK) .............................................................................................................. 286 

Figure 105: Government employer pension profile Slovakia: Average benefit per 
resident (2006, in SKK) ............................................................................................. 287 

Figure 106: Public pension profile United Kingdom: Average benefit per resident 
(2006, in GBP) ............................................................................................................. 287 

xx 



List of abbreviations 

List of abbreviations 
ABM Automatic balance mechanism 

ABO Accumulated benefit obligations 

AOL Accrued-to-date liabilities 

AdL Alterssicherung der Landwirte (German old age security pension 
scheme for farmers) 

AOW Algemene Ouderdomswet (Dutch basic pension scheme) 

AT Austria 

BG Bulgaria 

BGN Bulgarian Lev (national currency of Bulgaria) 

bn. billion 

CGA Caixa Geral de Aposentac;oes (public employee pension scheme in 
Portugal) 

CMFB Committee for Monetary, Financial and Balance of Payments statistics 

COLA Cost of living adjustment 

CPI Consumer price index 

CSSA Czech social security administration 

CZ Czech Republic 

CZK Czech Koruna (national currency of the Czech Republic) 

DB Defined Benefit 

DE Deutschland (Germany) 

ORV Deutsche Rentenversicherung (German statutory pension insurance 
administration) 

ECB European Central Bank 

EMU European Economic and Monetary Union 

ERM European Exchange Rate Mechanism 

ES Espana (Spain) 

EU European Union 

EUR Euro 

FDC Financial defined contribution 

FER Pension scheme for farmers in Poland 

Fl Finland 

FN Footnote 

XXI 



List of abbreviations 

FR 

FUS 

GBP 

GDI 

GDP 

GR 

GRV 

HU 

HUF 

IAS 

IMF 

IBO 

IPD 

IPL 

IT 

KELA 

KiEL 

KuEL 

LT 

LTL 

LUTUL 

LV 

LVL 

m. 
MEL 

MIG 

MISSOC 

MPC 

MT 

MYEL 

NDC 

XXII 

France 

Fundusz Ubezpieczen Spolecznych (Polish social insurance scheme) 

Pound Sterling (national currency of the United Kingdom) 

Gross disposable income 

Gross domestic product 

Greece 

Gesetzliche Rentenversicherung (statutory pension insurance scheme) 

Hungary 

Hungarian Forint (national currency of Hungary) 

lndexante de Apoios Sociais (measure of social support in Portugal) 

International Monetary Fund 

Indexed benefit obligations 

Implicit pension debt 

lntertemporal public liabilities 

Italy 

Pension regulation for employees of the social insurance institution 
Finland 

Evangelical-Lutheran church pensions act 

Local government pensions act Finland 

Lithuania 

Lithuanian Litas (national currency of Lithuania) 

Farm closure allowance act Finland 

Latvia 

Latvian Lats (national currency of Latvia) 

million 

Seamen's pensions act Finland 

Minimum income guarantee 

Mutual Information System on Social Protection 

Minimum period of contribution 

Malta 

Farmers' pensions act Finland 

Non-financial defined contribution; notional defined contribution 



NL 

NSSG 

OADR 

OECD 

OSGL 

OSNL 

PAYG 

PBO 

PIA 

PL 

PLN 

PROST 

PT 

RCG 

SE 

SEK 

SG 

SHIW 

SK 

SKK 

SNA 

SOEP 

ss 
SVB 

SVR 

TyEL 

UK 

VaEL 

VBL 

List of abbreviations 

Netherlands 

National statistical service of Greece 

Old-age dependency ratio 

Organization of Economic Co-Operation and Development 

Open-system gross liabilities 

Open-system net liabilities 

Pay-as-you-go 

Projected benefit obligations 

Primary insurance amount 

Poland 

Polish Zloty (national currency of Poland} 

Pension Reform Option Simulation Toolkit 

Portugal 

Research Center for Generational Contracts (Freiburg University} 

Sweden 

Swedish Krona (national currency of Sweden} 

Sustainability gap 

Survey on Household Income and Wealth (Italy} 

Slovakia 

Slovakian Koruna (national currency of Slovakia before January 1 •t, 
2009} 

System of national accounts 

Socio-Economic Panel Study (Germany) 

Seguridad Social (Spanish social security system} 

Soziale Verzekeringbank (administrative body of the Dutch AOW} 

Sachverstandigenrat zur Begutachtung der gesamtwirtschaftlichen 
Entwicklung (The German Council of Economic Experts} 

Employees pensions act Finland 

United Kingdom 

State employees' pensions act Finland 

Versorgungsanstalt des Bundes und der Lander (supplementary 
pension scheme for public employees not being civil servants} 

XXIII 



List of abbreviations 

YEL Self-employed persons' pensions act Finland 

ZUS Zaklad Ubezpieczen Spolecznych (Polish social insurance institution) 

XXIV 



Introduction 

1 Introduction 
Demographic developments present a major future risk for the public pension 
systems of most developed countries. Continuously increasing life expectancy and 
large age groups of the so-called baby-boomer generation in combination with low 
fertility rates since the mid-1970s will cause considerable enhancements of old-age 
dependency ratios. This means that public pension systems organized on a pay-as-
you-go (PAYG) principle will be forced to either raise contribution rates or taxes, 
shorten future replacement rates, or enforce a combination of both. Due to this 
development, measuring future pension payments has become an important 
aspect of economic research. In this regard, two important issues have to be 
addressed: 

The first issue refers to the question of measuring the public pension entitlements 
of private households until today. From a fiscal perspective, these entitlements are 
equal to the accrued-to-date liabilities (ADL) of a public pension system. These 
liabilities are not an indicator of fiscal sustainability, but they display the implicit 
pension debt which the government owes to private households. The extent of 
these liabilities has an impact on the saving behaviour of private households. Thus, 
it seems reasonable to measure the ADL of a pension scheme in order to examine 
this impact. 

Up to date, ADL are not included in the system of national accounts (SNA) as usually 
only pension liabilites which are financially funded are reported. However, in 2006 
the Committee for Monetary, Financial and Balance of Payments statistics (CMFB) 
established a task force which was called the Eurostat/ECB Task Force on the 
statistical measurement of the assets and liabilities of pension (which will be 
referred to as the Task Force from now on). The Task Force was built in the course of 
the review of the SNA93 1 and was - among other issues - mandated to produce 
statistical estimates of the stocks and flows of accrued-to-date liabilities from 
pension schemes in general government.2 These estimates were supposed to enter 
the national accounts via a supplementary table which was also to be developed by 
the Task Force. The members of the Task Force were pension and national 
accounting experts from the European Union (EU) member states as well as experts 

1 The System of National Accounts 1993 (SNA93) is a conceptual framework that sets the interna-
tional statistical standard for the measurement of the market economy. It is published jointly by the 
United Nations, the Commission of the European Communities, the International Monetary Fund 
(IMF), the Organization for Economic Co-operation and Development (OECD) and the World Bank. 

2 See Eurostat/ECB Task Force (2008), p. 87 et sqq. 
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from the European Commission, the Organization of Economic Co-Operation and 
Development (OECD) and the International Monetary Fund (IMF). The Task Force 
was co-chaired by the European Central Bank (ECB) and Eurostat, the statistical 
office of the European Union. In 2007, the Research Center for Generational 
Contracts (RCG) at Freiburg University was asked to estimate the ADL for all EU 
member states represented in the Task Force. The aim of these calculations was to 
produce benchmark ADL figures for the national statistical bodies which eventually 
will be asked to fully take over this task. Subsequently, in 2008 the Eurostat/ECB 
Contact Group on the statistical measurement of the assets and liabilities of pension 
schemes in general government (which will be referred to as the Contact Group 
from now on) as the successor of the Task Force with an identical mandate 
instructed the RCG to carry out calculations for all countries represented in the 
Contact Group. The outcomes resulting from these mandates are the basis for the 
ADL presented in this study. Altogether, outcomes for 19 EU member states will be 
introduced. 

The second issue regarding the future development of public pension schemes 
refers to the consequences of the demographic development for future retirees and 
contributors and examines the sustainability of the pension scheme by confronting 
the present value of future pension payments with the present value of future 
contributions (and possibly tax revenues). The corresponding balance can be 
regarded as the open-system net liabilities (OSNL) of a pension scheme. In case the 
OSNL amount to zero, the pension scheme can be characterized as fiscally 
sustainable. 

The concept of fiscal sustainability has attracted increasing attention in the 
academic community since the 1980s. This applies especially to the fiscal 
consequences of demographic developments. In the beginning of the 1990s, 
Auerbach, Gokhale and Kotlikoff (1991, 1992, 1994) introduced the concept of 
generational accounting to examine the sustainability of a country's fiscal policy. 
Since that time, this concept has continuously been enhanced by the RCG in 
Freiburg and has been applied to a country's fiscal system as a whole and to various 
subsystems like public pension or public health systems. 

In this study, the method of generational accounting is employed to assess the 
accrued-to-date liabilities (ADL) and the open-system net liabilities (OSNL) of public 
pension schemes of various EU member states. The survey is organized as follows: 
In chapter 2, first of all the different kinds of pension liabilities are classified (section 
2.1 ). In section 2.2, we present the methodology of generational accounting 
including our modifications developed to calculate the OSNL and the ADL of a 
pension scheme (the so-called Freiburg model). Section 2.3 gives an overview of the 
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general assumptions as well as a description of the applied data. This includes 
information regarding population data, age-specific pension benefits, growth and 
discount rates as well as a case study for calculating pension profiles. In section 2.4 
we briefly describe the limitations and possible extensions of the Freiburg model. 
Finally, in section 2.5 we explain the rationale of the supplementary table 
developed by the Task Force, which is utilized in this study to present the outcomes 
of our ADL calculations. 

Chapter 3 reports the findings of our ADL calculations for 19 EU member states, 
supplying one section per country. We proceed in alphabetical order of the EU 
country codes, starting with Austria (AD, followed by Bulgaria (BG), the Czech 
Republic (CZ), Germany (DE), Spain (ES), Finland (Fl), France (FR), Greece (GR), 
Hungary (HU), Italy (ID, Lithuania (LTI, Latvia (LV}, Malta (MD, the Netherlands (NL), 
Poland (PL), Portugal (PD, Sweden (SE), Slovakia (SK) and finishing with the United 
Kingdom (UK). All sections are structured in the same manner. At first we give an 
overview of the country's demographic situation; secondly we describe the 
countries' public pension systems and recent pension reforms. Each of these 
country sections finishes with a presentation of our findings. Chapter 3 ends with a 
cross-country comparison of our results. Furthermore the main determining factors 
for the level of ADL are identified. We show that besides other factors the initial 
level of pension expenditures is the most important driver for ADL. 

Referring to the issue of fiscal sustainability mentioned above, we provide an 
excursus from our ADL estimations and present calculations of the open-system net 
liabilities (OSNL) for four selected countries in chapter 4. These are - again in 
alphabetical order - Germany, Lithuania, the Netherlands and Sweden. The aim of 
our country selection is to include a wide range of possible pension scheme designs 
and varying demographic developments. The country sections are followed by a 
cross-country comparison of the OSNL in section 4.5; the chapter finishes with a 
comparison of the OSNL and the ADL of the according countries which we 
presented in section 4.6. We find that there is no correlation between the ADL and 
the sustainability of a pension scheme. The last chapter of this study summarizes 
and gives a rough outline for further research in the field of measuring pension 
liabilities. 

3 
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2 Methodology and data basis 
2.1 Concepts for measuring implicit pension debt 

Before beginning any calculation of implicit pension debt (IPD) it should be made 
perfectly clear what kind of liability is referred to, or - more precisely - to which 
degree entitlements from private households are included.3 In the relevant 
literature, three main definitions of pension liabilities are well-established:4 

Accrued-to-date liabilities: These contain the actual pension payments and the 
present value of pensions to be paid in the future based on accrued rights; no rights 
can be accumulated after the base year, neither by present nor by future workers. 

Current workers and pensioners' liabilities.? In this case allowance is made for the 
pension scheme to continue its existence until the last presently living contributor 
dies, while no new entrants are allowed. New entitlements can be accumulated only 
by existing members of the pension scheme. 

Open-system gross liabilities6: These also include the present value of pensions of 
new workers under current rules; the range of options extends from including only 
children not yet in the labour force, to an infinite perspective. 

Table 1 shows these definitions in an overview: 

3 It has to be pointed out that the pension payments taken into account in this study generally refer 
to old-age, disability and survivor pensions. These may be paid out of government employer pen-
sion schemes or social security pension schemes.In cases where only old-age pensions are referred 
to, this is denoted explicitly. Moreover, as far as feasible any kind of means-tested social assistance 
is excluded. All benefit payments are considered gross of taxation and social contributions. 

~ See Franco (1995), p. 2. As Holzmann (1998), p. 3 points out, Kane and Palacios (1997) have intro-
duced another terminology describing the different scopes of pension liabilities: (a) accrued termi-
nation liability; (b) present value of anticipated benefit payments to current participants; and (c) 
"going concern" liability. These definitions are taken from the US private sector. However, in this 
study we opted for the terminology introduced by Franco (1995) as this is commonly used in the 
academic community. 

5 The concept of current workers and pensioners' liabilities is displayed here only for the sake of 
completeness. It will not be discussed in further detail in this survey. 

6 Note that Franco (1995) refers to open-system liabilities only. We extended this naming to open-
system gross liabilities to ease the distinction between a concept including or excluding future 
contributions. 
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T bl Dell 1t1 f I ll bllltl a e1: n ons o r,ens1on a es 

Scope of liabilities Definition of liabilities 

Present value of pensions in disbursement; 
1) Accrued-to-date liabilities present value of future pensions due to past 

contributions of current workers 

2) Projected current workers' 1) + present value of future pensions due to 
and retirees' liabilities future contributions of current workers 

3) Open-system gross 1) + 2) + present value of pensions due to 
liabilities contributions of future (worker's) generations 

Source: Holzmann et al. (2004), p. 13. 

Table 1 demonstrates that the difference between the three main definitions of 
pension liabilities reflects alternative views on how future pension benefits can be 
considered. For instance, looking at the concept of open-system gross liabilities, 
current pensioners and workers as well as future workers (and thus all future 
retirees) are taken into consideration. In contrast, accrued-to-date liabilities regard 
only rights accrued by existing and former workers until the base year. 

In regard to accrued-to-date liabilies (AOL), the question might arise if these are 
actually entitlements of private households which the government can be sued for. 
If this was the case, one could view AOL on a level with public debt which in most 
cases represents entitlements of private households against the government, 
respectively the public sector. Kotlikoff (1986) suggests to regard social security 
contributions as loans given from individuals to the public sector. He shows that 
under certain conditions an old age security scheme financed on a pay-as-you-go 
(PAYG) basis is equivalent to explicit public debt and should thus be accounted 
likewise.7 In contrast to that, Holzmann et al. (2004) argue that there are several 
differences between unfunded pension promises and government bonds;8 

members of a PA VG scheme are usually forced to participate while bonds are 
disbursed on voluntary basis. Consequently, bonds can be sold or borrowed against 
while pension promises cannot be traded at all. Furthermore, contrary to the return 
on government bonds the yield of a PAYG scheme is quite uncertain and depends 

7 See Kotlikoff (1986), p. 54 et sqq. 

8 See Holzmann et al. (2004), p. Set sqq. 
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on many variables including the possibility that the government may change the 
benefit formula. This means that the pension promises of the government (or in 
other words: accrued-to-date liabilities) can be reduced in the course of a political 
decision (i.e. a pension reform) which is not possible in the case of government 
bonds. 9 Summing up it can be stated that there are indeed a couple of differences 
between implicit (pension) debt and explicit debt. Nevertheless, for many cases it 
seems useful to classify accrued-to-date liabilities (ADL) as public debt. 

There are several good reasons why appropriate estimates of ADL are needed. One 
of these reasons is given by the fact that the existence of a PAYG scheme has an 
impact on the saving behaviour of individuals. Feldstein (1974) emphasizes that 
social security pensions generally have two effects on personal savings: On the one 
hand, personal savings are reduced because they replace household assets. On the 
other hand, personal savings are increased because the longer period of retirement 
induced by the existence of social security pensions requires a higher amount of 
assets.10 As the net effect of these two effects is not certain a priori, the 
measurement of ADL can help examining this question and explaining different 
saving behaviour between countries.11 '12 In section 3.20, a brief attempt will be 
made to establish a connection between the dimension of a country's ADL and the 
net private saving rate of that country. 

In additon to that, ADL do co-determine the intertemporal budget constraint of the 
government. The higher the ADL turn out to be, the higher financial markets will 
estimate the risk of explicit public debt to be defaulted. In case the dimension of 
ADL is not known, financial markets will probably compensate this uncertainty with 

9 Holzmann et al. (2004) admit that governments can also default on explicit government debt, for 
instance by reducing of interest, inflation tax or changes in taxation of interest. However, according 
to Holzmann et al. (2004) most governments find it easier to reduce their pension liabilities than to 
default their explicit public debt. 

10 See Feldstein (1974), p. 908. 

11 Feldstein (1974) shows that for the US personal savings would be higher in the absence of social 
security (seep. 916 et sqq.). In an updated study, Feldstein (1996) reexamines the results of his 
1974 paper by again applying a social security wealth (SSW) approach. His findings show that in the 
US the social security program reduces overall private saving by nearly 60 per cent (see Feldstein 
(1996), p. 162 et sqq.). 

12 In fact, the concept of AOL has already been used to explore the saving behavior of different 
countries. See for example Durant and Reinsdorf (2008). 
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a risk premium.13 This link emphasizes the importance of appropriate estimations of 
ADL. 

Estimates of ADL can also be quite helpful when it comes to the assessment of a 
pension reform which has either been planned or already enacted. The difference of 
ADL before and after a pension reform demonstrates the losses (or in rare cases: the 
gains) of private households. Furthermore, if a partial or full shift to a financially 
funded scheme is intended, the ADL illustrate the costs of terminating the PAYG 
scheme.14 Imagine a case where a PAYG scheme is about to be terminated without 
any information about the ADL belonging to that scheme. This could result in a 
political rejection of that reform due to high increases of explicit debt necessary to 
meet the entitlements. Disney (2001) argues that if the ADL of a pension scheme are 
not presented in government balance sheets at all, there will be a clear bias against 
a reform which will imply a transition to a partially funded scheme (and in that way 
turn the implicit liabilities to explicit ones).15 However, this problem could be 
avoided by estimating and accounting the ADL of that pension scheme prior to any 
decision regarding a termination of that scheme or a transition to to a funded 
scheme. 

At this point it is worth mentioning that the level of ADL is by no means a 
sustainability indicator. Sustainability in a fiscal sense is defined as a fiscal sector on 
the whole or a fiscal sub-system like the social security pension scheme which 
shows a balanced account of all future deficits/surpluses discounted to present 
value. In other words, a fiscal system is sustainable if it can be continued in the 
future without being forced to adjust settings like transfer or tax rates.16 There are 
two reasons why ADL should not be called on when it comes to sustainability. First 
of all and most importantly, ADL only take into account one side of the coin, the 
expenditure side. Without considering the other side of the coin, the revenue side 
(contributions), any statement about sustainability becomes arbitrary. Secondly, as 
pointed out before ADL include only those pension entitlements which have been 
earned up to the base year. Thus it does not take into account any information 
regarding possible increases of pension expenditures due to demographic 

13 See Holzmann et al. (2004), p. 7. 

,. See Mink and Rother (2006), p. 249. 

15 See Disney (2001 ), p. 96. 

16 In a more specified definition, sustainability is given if present and future generations are treated 
equally in a fiscal sense. This can be analyzed by means of generational accounts. However, in this 
study we focus on the broader definition of sustainability given above. 
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development.17 However, despite its poor informative value regarding sustainability 
questions, ADL certainly have some explanatory power when it comes to various 
other issues as the ones aforementioned. 

Taking a closer look on the concept of open-system gross liabilities, the limited 
explanatory power of this indicator becomes evident. Compared to the concept of 
accrued-to-date liabilities which for example specifies the costs of terminating a 
pension scheme at once, there is no obvious information provided by the extent of 
open-system gross liabilities. For this reason we will introduce an additional 
indicator which provides information regarding the sustainability of the pension 
scheme examined: In the concept of open-system net liabilities the future 
expenditures of a pension scheme are confronted with the future assets, namely 
future contributions and possibly some kind of capital stock. In this way it can be 
tested if under the current legal status quo the pension scheme can be continued 
indefinitely without accruing any deficits in terms of present value (in other words: 
if the system is sustainable) or if it has to be adjusted to future demographic and 
economic circumstances. 

Various estimates of pension liabilities have been conducted in the past, both on an 
international and on a national level. Hagemann and Nicoletti (1989), van den 
Noord and Herd (1993) and Kune et al. (1993) belonged to the first to present pen-
sion liabilities on an international level, followed by Chand and Jaeger (1996) and 
Fredriksen (2001 ). One of the latest international estimates was presented by 
Holzmann et al. (2004) who examined the public pension systems of 35 low and 
middle income countries by applying the Pension Reform Option Simulation Toolkit 
(PROSD developed by the World Bank. On a national level, several surveys have 
been published for the case of German pension liabilities. Werding (2006), Ehren-
traut (2006), Braakmann et al. (2007) and Heidler (2009) show pension liabilities for 

17 Oksanen (2009) suggests to apply projections for accrued-to-date liabilities (ADL) as an indicator 
for sustainability. From our point of view the open-system net liabilities (OSNL, explained later in 
this section) represent a more suitable to assess sustainability. However, Oksanen (2009) points out 
that projected ADL contain the information when the pension rights are accrued and not only 
when the pensions are paid out. 
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the German statutory pension scheme,18 Besendorfer et al. (2006) and Braakmann 
et al. (2008) calculate pension liabilities for the civil servants pension schemes.19 

18 Werding (2006) calculates both accrued-to-date and open-system net liabilities, while Ehrentraut 
(2006) and Heidler (2009) focus on open-system net liabilities (although they refer to the terms 
"intertemporal public liabilities• and "sustainability gap" (liabilities in relation to GDP) rather than 
OSNL. 

19 It has to be pointed out that Besendorfer et al. (2006) estimate liabilities only for the pensions of 
the civil servants of the federal states and the municipalities in Germany (AOL as well as OSGL), 
whereas Braakmann et al. (2008) present figures for the civil servants of the central government 
only (AOL). Therefore the findings of these two surveys should not be compared. 
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2.2 Assessing pension liabilities: The methodology of generational 
accounting 

Generational accounting is a well-recognized tool to assess the sustainability of a 
country's fiscal sector as a whole as well as of one of its (para-) fiscal subsystems. 
The method was developed by Auerbach, Kotlikoff and Gokhale (1991, 1992 and 
1994) and has since its introduction been applied to as much as 29 different coun-
tries.20 In the following we will provide a short description of the framework of gen-
erational accounting in general.21 Subsequently we will focus on the framework of 
generational accounting applied to public pension schemes (section 2.2.1) and the 
modifications of the methodology which are required to calculate accrued-to-date 
liabilities (section 2.2.2). 

The basis of generational accounting is the intertemporal budget constraint of the 
public sector which states that public debt has to be balanced by the payments of 
either present or future generations. 

b-0 ~ 

(1) B. = 'f.N .. ,+ 'f.N .. , 
k=b k=-b+t 

Equation one declares that 81,, the net debt in the base year b, shall be balanced by 
the aggregate net taxes Nb,k of all generations born between b-D (D denotes the 
maximum age of an individual) and b on the one hand and aggregate net taxes of 
future generations to be born between b+l and infinity (oo) on the other hand. To 
calculate the lifecycle net tax payments of generations, the net payment term Nb,k is 
divided as follows: 

(2) N... = ~ T,_,c,., (1 + r)•-, 
J::iffllll(b,.t} 

Tsk stands for the average net tax paid in year s by a representative member of the 
generation born in year k, while Csk denotes the number of members of the 
respective generation born in k. 

2° For an overview of studies using generational accounting to assess a country's fiscal situation see 
Hagist (2008), p. 34 et sqq. See Raffelhiischen (1999) and Bonin (2001) for a detailed depiction of 
theory and application as well as limitations of the method of generational accounting. 

21 The general description of generational accounting is based on Raffelhiischen (1999) and Bonin 
(2001). 
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The main indicator for the fiscal burden of current fiscal policy is then built by 
showing the residual value in case the intertemporal budget constraint is violated. 
This indicator is defined as: 

(3) IPL. = B. - ! N •.• 
k r b-D 

In equation (4) the net tax payments of present and future generations has been 
combined to one term. The equation states that the intertemporal public liabilities 
of the base year b /Plb result from the net debt in the base year minus the present 
value of net tax payments of present and future generations. In other words, the 
/Plb represent the present value of the sum of all future deficits, assuming that the 
the present fiscal policy will be held constant indefinitely. From the /Plb it is 
straightforward to derive the so-called sustainability gap: 

(4) SG = IPL. 
b GDP,, 

Equation (4) shows that the sustainability gap of the base year b, SG1,, can be 
expressed as the ratio of intertemporal public liabilities /Plb to the gross domestic 
product GDPb of the respective base year. The indicators introduced in equation (3) 
and (4) should be kept in mind, as they will play an important role when assessing 
the liabilities of public pension schemes. 

2.2.1 Generational accounting of public pension schemes 

When applying generational accounting to the assessment of public pension 
schemes, some peculiarities in terms of the methodology have to be considered. On 
the one hand, the number of possible types of taxes is quite limited. Transfers from 
individuals to the pension scheme will be either paid as social contributions or as 
subsidies taken from tax revenues, while payment flows from the pension scheme 
will be pension benefits. In other words, the maximum number of different types of 
payment flows is in general set to three: pension contributions, tax subsidies and 
pension benefits. 

Furthermore, a special treatment regarding the age-sex-specific distribution of fu-
ture pension benefits will be introduced. The core presumption is a projection of 
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per capita future pension benefits based on today's existing retirees' benefits. We 
outline below the entire calculation procedure in three steps:22 

Step 1: First of all, age-sex-specific projections of base year's population need to be 
calculated. The demographic model used to generate these projections is based on 
a discrete and deterministic formulation of the cohort component method.23 The 
three major determinants of future population changes are in general fertility, 
mortality, and migration. The development of survival rates is established by 
adjusting the initial set of survival rates with an exponential adjustment 
procedure.24 

Step 2: We start with the estimation of the average age-sex-specific existing retirees' 
benefits in the base year. As mentioned before, the projection of these pension 
benefits is the centre piece of the calculations since we develop the claims of future 
retirees by manipulation of the existing retiree's benefits. It is important to note that 
in our calculations we only look at average individuals within the respective age 
groups, i.e., we do not separate groups of retirees. We rather separate the 
calculation of age-sex-specific benefits for existing and future retirees assuming 
that an average individual is to some extent an existing and a future retiree in every 
age-year of his/her life-cycle. 

Before going further into detail we briefly sketch out the projection approach for 
existing retirees' benefits. First of all, the benefits are calculated by distributing the 
aggregated amount of today's pension expenditures to the different cohorts in 
retirement age. By this procedure we create an age-sex-specific benefits' cross-
section profile generated from the budget and micro data of the observed country. 
Secondly, these average existing retirees' benefits are projected into the future by 
assuming that they remain constant except for indexation of the benefits. 

Formally, the estimation of the existing retirees' benefits is based on the following 
identity: 

b 

(5) P,, = L P •.• c •.. 
k=b-D 

22 This treatment has first been deployed at Heidler and Raffelhiischen (2005). The following de-
scription is mainly based on Heidler et al. (2009), p. 3 et sqq. For a closer look on the application of 
generational accounting to public pension schemes see also Heidler (2009), p. 45 et sqq. 

23 For a detailed description of the demographic model applied see Bonin (2001 ). 

24 This procedure is suggested by Pflaumer (1988). See also Bonin (2001 ), p. 248. 
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This identity states that the sum of age-specific individual pension benefits Pb,k (in 
the base year b of the cohort born in /CJ weighted with the cohort size Cb,k must 
equal the corresponding macroeconomic pension, denoted by P1,, 25 However, 
equation (5) is only valid in theory. While macroeconomic data, typically taken from 
national accounting statistics, is relatively exact, micro data is in general difficult to 
gather and tends to be afflicted with inaccuracies. To resolve this problem 
generational accountants estimate re-scaled age-sex-specific benefit profiles. 

This is done in two steps. First, age-sex-specific information regarding per capita 
pension benefits has to be collected in order to capture the relative fiscal position of 
different age groups as accurately as possible. The vector of relative pension 
benefits by age taken from the statistics, ( re,-a, ... , reJ, is then denoted by re/6 This 
vector is only supposed to show the relative pension position in period t of an 
individual born in the year k and thus imposes less restriction on the accuracy and 
availability of micro data on the absolute level. Second, the estimated relative age 
distribution is tallied with the corresponding aggregate pension benefit Pb by 
application of a proportional, non-age-specific benchmarking factor, denoted by <p. 
The relative distribution of pension payments is re-evaluated according to 

(6) P •. , = <pr •. , 

for all living generations b-D 5 k 5 b, where <pis defined by 

(7) 

Equation (7) assures that equation (5) is finally satisfied such that the expenditures 
to existing retirees are assigned with age-sex-specific profiles to the base year 
population. 

Finally, the resulting rescaled average age-sex-specific existing retirees' benefits are 
projected according to the indexation rules of the respective country: 

25 Please note that D represents the maximum age of an individual, which is generally 100 years 
according to our assumption. 

26 For ease of notation we drop the sex-specific notation as from now on. 
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(8) P,.,"" = P._,(1+ gy-•, 

for all cohorts b-D ~ k ~ b living in the base year. 

This equation states that an individual already retired in base year b receives the 
same pension in a specific year t as in the base year b, merely corrected by the 
indexation g of pension in payment. Furthermore, equation (8) implies a 
phasing out of the stock of existing pension benefits since it only applies to all living 
generations. Thus all existing retirees' pensions of the base year will have 
disappeared at the latest when the youngest existing retiree of the base year is 
dead. 

Step 3: The age-sex-specific pension profile for future retirees is calculated by 
manipulating the base year existing retirees' benefits. This is done in three steps. 
First, the difference of the existing benefits for a consecutive age year (during the 
base year) provides the pension benefits for new retirees.27 These are valorised for a 
specific year t Second, if necessary, a deduction factor is used (defined by a reform 
or for instance inherent like in NDC28 systems). Third, the (cumulated) average 
future retirees' benefits are calculated by summing up year-by-year the new 
retirees' benefits and thus accounting for the fact that an individual can receive on 
average for any future year t a new retiree benefit. 

Formally, the new retirees benefit p;:· in a specific year t for a cohort k is 

developed first by calculating the absolute change in existing retirees benefit of the 
cohort b-(t-k) (the cohort with the same age (t-k) in the base year b) to the cohort 
one year younger in the base year, namely b-(t-1-k).29 After that this base year 
payment is valorised with (1+vfbwhere vis the valorisation rate according to the 
benefit formula. On top on that the new retirees' benefits are diminished according 
to a deduction factor 0 of the benefit formula. 30 Equation (9) sums up: , .. 

27 Note that new retirees' benefits represent those benefits that are paid for the first time upon 
retirement in a specific year t>b. 

28 See Palmer (2006) for a detailed description of the principles of a notional defined contribution 
(NOC) system. 

29 Changes at latest after the age of 67 years are set to zero since new retirees' old-age benefits 
after the age of 67 are negligible. However, this does not hold for widow's pensions. 

30 We developed this approach in the course of our calculations. In the meantime, it has already 
been applied to other examinations; see Benz et al. (2009). 
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(9) n,w 0 [ .,;, "" J {1 y-• Pr,k = r,k Pb,b-Ct-k) - Pb.b-(t-1-k) + V 1 

for all living cohorts b-D s k Sb. 

Finally, the future (existing) retirees' benefits need to be calculated. This is done by 
cumulating year-by-year the p,~: .. according to equation (9). Therefore, the age-sex-

specific future retiree pension benefits for a specific year tof the cohort k is defined 
by: 

(10) 

for all cohorts b-D s ks b. 

From this equation it follows that the average individual born in the year kreceives 
a future benefit in the year t(t>b) which is composed of the pension payment one 
period earlier (t-n corrected by the growth rate g plus the pensions paid to new 
retirees in this year. Thus, the age-sex-specific benefit profile for future retirees 
builds up step by step. 

After this procedure the open-system net liabilities of a pension scheme can be ex-
pressed in the following way: 

(11) OSNL. == B. + ! N:'.: - ! N.: 
kc=b-0 k"' b-0 

According to equation (11 ), the open-system net liabilities OSNlb of a pension 
scheme are composed of the net debt Bb (which will in most cases be zero or even 
negative due to capital assets like a buffer fund) plus the present value of future 
pension expenditures (respectively future pension benefits) minus the present 
value of future revenues of the pension scheme (respectively future contributions). 
In other words, if the OSNlb amount to zero, the pension scheme is in a sustainable 
situation which means that it can be continued with the current setup for all times. 
Liabilities can also be expressed in relation to the respective GDP: 

(12) SG"''" == OSN£. 
• GDP. 

Analogous to equation (4), the sustainability gap of a pension scheme in a certain 
year bis given by the ratio of open system net liabilities OSNlb to the GDP of the 
corresponding country in that year. 
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2.2.2 Measuring accrued-to-date liabilities - the Freiburg model 

The Freiburg model represents a modification of the methodology of generational 
accounting employed at the Research Center for Generational Contracts (RCG), 
Freiburg University. The standard method of generational accounting has been de-
veloped further in order to meet the concept of accrued-to-date liabilities; the 
methodology of this modified version of generational accounting - the Freiburg 
model - will be described in section 2.2.2.1. Thereupon, we will put the focus on an 
important issue arising when accrued-to-date liabilities are to be calculated - the 
question of how to deal with future wage growth when transforming present enti-
tlements to future pension benefits (section 2.2.2.2). 

2.2.2.1 The methodology of the Frei burg model 

The starting point for the calculation of the accrued-to-date liabilities with the 
Freiburg model is the application of generational accounting to public pension 
schemes31 • Consequently, the standard method presented in section 2.2.1 has been 
modified in order to account for the accrued-to-date amount of benefits instead of 
considering future pension benefits in total. In other words, as current contributors 
in the base year have earned only a part of the entitlements necessary to receive a 
full pension, their pension payments have to be reduced to meet the concept of 
accrued-to-date liabilities. The corresponding framework for the respective 
calculations will be described in the following section. We pick up the description of 
section 2.2.1 after step 3 and proceed with an adjusted step 3*: 

Step 3*: In order to meet accrued-to-date liabilities, only the part of the future 
pension benefits (of current workers) has to be considered which is earned until the 
base year. This means in turn that p,~:w must be cut by a factor ,1,,_, representing the 

cohort-specific amount of entitlements of current contributors in relation to the full 
entitlements. 

31 The terms "public pension scheme", "government pension scheme" and "pension scheme in 
general government" are used as synonyms. However, we differentiate between two different 
types of public schemes. The "government employer pension scheme" indicates the pension 
scheme for civil servants, whereas the "social security pension scheme" describes a general pension 
scheme. For a discussion of the definition of government pension schemes see Eurostat/ECB Task 
Force (2008), p. 20 et sqq. 
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Future pension benefits are thus finally defined by 

(13) 

for all cohorts b-D s ks b. 

Note that the accrued-to-date concept requires a definition of the valorisation and 
accruing process for the entitlements. As a matter of principle there are several 
possibilities to account for. Section 2.2.2.2 defines the two approaches applied in 
this survey, accumulated benefit obligations {ABO) and projected benefit 
obligations {PBO). 

Step 4: Finally, the accrued-to-date liabilities of the pension scheme are calculated 
by discounting and summing up the above projected pension benefits over the 
cohorts living in the base year. 

Thus, the accrued-to-date liabilities ADLb can be expressed like this: 

(14) AD¾ = I I (p;:· + p':,) C 
r•b kob-0 (1 + f)'-b r,k 

Equation (14) states that every period tthe existing retirees pension benefits (p;;·) 
and the pension rights accrued until the base year (p;~;) - which are both 

discounted by the factor (T+r) for every future year (t-b)- are multiplied with the 
number of members of this age cohort c,~ This is done for every age-group, 
beginning with the ones born in k=b-0, which goes back 100 years prior to the base 
year. 

2.2.2.2 Measurement concepts of accrued-to-date liabilities 

When measuring the amount of a pension scheme's accrued-to-date liabilities, the 
decision has to be made to what extent future wage increases of existing 
contributors are taken into account. There are numerous possible paths to be taken, 
most authors, however, opt for the measurement of either accumulated benefit 
obligations (ABO) or projected benefit obligations {PBO). First of all, it has to be 
made perfectly clear that the difference between ABO and PBO only refers to the 
question of how to project entitlements of individuals not yet retired into the 
future. This means that entitlements of those individuals already receiving pensions 
in the base year - and therefore disposing of full pension rights - are not influenced 
by the choice between ABO and PBO at all. 

17 



Methodology and data basis 

When we speak of ABO, what we mean is ABO indexed for prices.32•33 Suppose that 
somebody has worked 20 out of 40 years. Given the benefit formula is expressed in 
terms of final pay (wage or salary) and years worked, ABO is half of the present value 
of what the end-40 years' entitlement would be if no allowance was made for future 
pay increases, whether from promotions or general increases in real pay rates. The 
real value of the entitlement accrued to date is preserved at the time of maturity. It 
follows that I) either estimates of price-indexed ABO must project future price 
increases and in doing so, they discount projected final price-indexed pay of 20 
years ahead to the present, using a nominal interest rate which includes the same 
expectation of inflation or, alternatively, II) one must use today's real pay as the 
projected real pay in 20 years' time, and discount back by a real interest rate. 

PBO is defined in the following way: It represents the entitlement today based on a 
projection of eventual entitlements at retirement. Thus, after 20 out of 40 years' 
service, the pension amount induced by the projected final pay level after 40 years 
of service including the impact of likely promotions as well as general wage growth 
is calculated, halved (20 out of 40 years), and today's entitlement is expressed by 
discounting it. In addition to promotions, the projection of eventual entitlements 
takes into account projected real increases in pay at the current grade and other 
grades, up to the time of retirement. Increases to reflect inflation are taken out, if 
the discount rate is expressed in real terms, otherwise they are included in both 
projected final pay levels and the discount rate. 

This means that when referring to PBO the only factor that reduces the employee's 
pension entitlement in comparison with the retiree's pension entitlement is the 
smaller amount of years into service - in our example 20 out of 40 years. When 
applying ABO, not only the smaller amount of working years is considered, but also 
the generally lower payment in that time period, regardless if it stems from personal 
or general wage increases. This leads to the assumption that PBO entitlements will 

32 This definition is adapted from John Walton (member of the Eurostat/ECB Task Force) who kindly 
took stand to the difference between ABO and PBO. He points out that "ABO indexed for prices" is 
often referred to as IBO (indexed benefit obligations). But due to the fact that IBO is also regarded 
as another form of PBO in some cases, we work with "ABO indexed for prices" which in the follow-
ing shall be called "ABO" for simplification reasons. 

33 Please note that the explanations for both ABO and PBO are based on a benefit formula which 
depends on the final pay before retirement only. We are well aware of the fact that most of the 
European pension systems take into consideration a longer history of contributions when it comes 
to the calculation of first paid pensions. In this case, the difference between ABO and PBO also de-
pends on how former contributions are considered in relation to present contributions, or in other 
words: How are former contributions valorised at the point of retirement. 
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in most cases be higher than ABO entitlements, simply because ABO does not allow 
for future personal or general wage increases.34 

Implementation of ABO and PBO in the Freiburg model 

As described previously in this chapter, we estimate pension entitlements by 
calculating future pension payments. In basic terms, this is done by projecting 
present age-sex-specific pension payments into the future, taking into account the 
indexation of the respective pension scheme as well as any pension reforms which 
have been decided already and will have an impact on future pensions. In order to 
receive the AOL of a pension scheme, it is crucial to divide the beneficiaries of future 
pension payments into two groups: The first group consists of persons who already 
receive pension payments. The members of this group dispose of full pension 
entitlements as they have already retired and are not able to increase their pensions 
by paying contributions.35 It follows that in our model the pension payments of this 
group - the "existing retirees" (or more precisely: persons who are already in 
retirement in the base year) - are projected in line with the relevant indexation until 
the last retiree dies. 

The second group consists of persons who do not receive pension payments yet. 
They have earned some kind of pension entitlements in the past - regardless if they 
just took up employment one year ago or if they are close to retirement - and will 
probably earn more pension entitlements in the future, up to that point of time 
when they will retire. It follows that this group does not dispose of full pension 
entitlements yet. The AOL approach includes entitlements earned up to the base 
year only, therefore the projected future pension payments of a "future retireen (or 
more precisely: a person who will retire after the base year)36 has to be reduced. 
Here the question of ABO versus PBO enters the scene: 

34 In an unlikely case of zero future wage increases - neither from promotions nor from increases of 
the general wage level - ABO and PBO entitlements would be the same. Moreover, there are situa-
tions imaginable where ABO entitlements could exceed PBO's. This would be the case if either the 
general future real wage growth is assumed to be negative or if personal wage developments will 
decrease due to smaller wages for senior employees. 

35 This counts only for pension schemes which do not allow their beneficiaries to increase their 
pension after retirement, i.e. by taking up employment, paying contributions and thus augmenting 
their pension entitlements. 

36 Please note that "future retirees• involve all individuals that retire after the base year. In contrast 
to this, •new retirees• indicate individuals who retire in a certain year x in the future. Those indi-
viduals who retire in the year x will in that year enter the group of "future retirees•. In the year x + 1 
they will still be "future retirees• but not "new retirees" anymore. 
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In a first step, we will distance ourselves from the accrued-to-date idea, just as it is 
exercised in the model primarily. In every single year after the base year, new 
pensioners will enter the pension scheme. The question to be answered first is what 
the amount of the first paid benefit will be in relation to the new pensioners' 
benefits in the base year. Let the amount of first paid pension - sometimes referred 
to as the primary insurance amount (PIA) - in the year t be x(t) and the constant 
per-capita wage growth in real terms be g. When applying the PBO approach, the 
first paid pension will be defined like the following: 

(15) x,., = x,(1+ g) 

Since g is assumed to be constant over time, the first paid pension can also be 
expressed subject to the base year b. 

(16) x,., = x.(1+ gy-• 

Changing to the ABO approach, one has to bear in mind that no allowance is made 
for future pay increases. In the current case, only the general wage growth is 
observed. It follows that the first paid pension of a future year t in the ABO 
approach changes to: 

(17) X=X t b 

The difference between equations (16) and (17) can be explained by the different 
approaches of ABO and PBO. PBO takes into account general future wage growth 
while ABO does not consider any future changes of wage; the wage level of the 
base year is held constant in real terms.37 

The second difference between ABO and PBO can be observed when reducing the 
primarily calculated full benefits of "new pensioners" according to the concept of 
ADL. The full benefits are reduced by a vector - the "accrued-to-date vector" -, 
which expresses the share of entitlements earned until the base year to the amount 
of entitlements which qualifies for a full pension. This share is given for every 
projection year. It decreases from a value close to one for primary pensions paid out 
shortly after the base year up to a value of close to zero for primary pensions paid 
out in the far future. This vector is multiplied with the respective accounts of full 

37 It is crucial that this only counts for the calculation of the first paid pension or PIA. When project-
ing a benefit which has already been paid out before, i.e. the indexation of existing benefits, a con-
stant real wage growth is assumed. In this regard the ABO approach displays a schizophrenic world 
where in one situation future wage growth is considered and in the other it is not. 
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pension entitlements and the outcome is the amount of pension entitlements 
earned up to the base year for every projection year, the accrued-to-date 
entitlements. The difference between ABO and PBO in this regard is given by the 
different consideration of personal wage increases during working life. Generally, 
the wage at the beginning of a career is less than the average wage and only 
surpasses average earnings closer to retirement - PBO takes this effect into account, 
ABO does not. 

Regarding the accrued-to-date vector in the PBO approach, only the missing 
amount of contribution years has to be taken into account, as the full pension 
primarily calculated by the model includes assumptions for personal and general 
wage growth. Let the average age of entering the work force and collecting first 
pension entitlements be 20 years, and the average retirement age 60 years. It 
follows that for an individual aged 35 in the base year, the PBO accrued-to-date 
entitlements add up to 15/40 of the full pension. According to this, the PBO 
accrued-to-date vector should show a value of 15/40 for this age group. 

Applying the same example to the ABO approach, one does not only need to 
consider the 25 missing years up to the point of retirement, but also the wage 
(which has not developed up to the point of retirement) has to be taken into 
account. This means that in most cases the entitlements of an individual aged 35 in 
the base year will be less than 15/40 of the full pension. The question of how large 
the difference between the ABO and PBO accrued-to-date vector will be is 
answered by age-specific wage profiles from the respective country which show the 
development of an average career's wage. 

In summary, the difference between ABO and PBO consists of two parts. The first 
part is the general wage growth, in most cases connected to general economic 
growth. The second part is the development of wage during an average career. 
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2.3 Data and general assumptions 

Looking at the definition of accrued-to-date liabilities it would be easy to conclude 
that except for projecting the population no assumptions regarding the future have 
to be made - due to the fact that no entitlements can be accrued in the future. 

However, this view is certainly wrong. First of all, almost every pension scheme 
features some kind of indexation which adjusts the pensions to economic 
circumstances on a regular basis. This means that pensions either grow in line with 
price inflation, per capita wage growth, or a mixed index according to the 
corresponding benefit formula. Hence, this index has to be estimated. Apart from 
that, in certain pension systems the indexation does not depend on per capita wage 
growth but rather on general GDP growth. Thus, an assumption regarding the 
future development of GDP has to be made. Furthermore there are pension systems 
like the general pension scheme in Germany where the indexation depends on a 
factor which measures the relation between retirees and contributors (known as the 
sustainability factor). In this case, an assumption regarding the future labour market 
has to be taken. These examples show that even when applying the concept of 
accrued-to-date liabilities as a supposedly safe concept without too many 
uncertainties, a lot of assumptions regarding the demographic and economic 
developments have to be made. Since a considerable number of European 
countries will be examined, the choice has to be made if one should draw upon 
country-specific assumptions regarding the future economic and demographic 
development or if uniform assumptions should be applied for all countries. 

As we will discover later in this chapter in detail, the answer to that is twofold: When 
it comes to demographic assumptions, we trust the official projections of Eurostat 
and the corresponding assumptions which are country-specific. Regarding the 
economic development, we deploy uniform assumptions for all countries. We treat 
demographic and economic assumptions unequally across countries due to two 
reasons: From our point of view demographic forecasts are more reliable since they 
stem from one central framework (Europop) whereas cross-country economic 
forecasts are often based on methodologies which have been adopted individually 
by the different countries and are therefore not applicable for a cross-country 
comparison.38 Furthermore when estimating pension liabilities the focus lies on the 
impact of the demographic development on liabilities. Thus, we apply country-

38 Disney (2001, p. 96-97) stresses the fact that whenever pension liabilities are to be measured on a 
cross-country level, one common framework is useful for projecting the future economic develop-
ment of the various countries. 
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specific assumptions to take into account country-specific characteristics and treat 
economic development with less priority by opting for uniform growth and 
discount rates across countries. 

The following sections aim to introduce both the data and the assumptions to de-
ploy the Freiburg model (section 2.3.1 and 2.3.2). In addition, we show an example 
of how the pension profiles used in the Freiburg model are calculated (section 
2.3.3). We conclude by presenting some limitations and possible extensions of the 
Freiburg model (section 2.4) and the supplementary table developed by the Task 
Force (section 2.5).39 

2.3.1 Necessary data 

The general data description is valid for all country studies presented 
subsequently.40 Where country studies deviate from the outlined default procedure 
to cope with national peculiarities, this is stated in the respective country chapter. 
Unless indicated otherwise, all population data has been taken from Eurostat.41 

Unless indicated otherwise, data regarding age- and sex specific pension payments 
have been supplied by the members of the Contact Group, i.e. the national 
statistical bodies or national central banks of the participating countries. This also 
applies to data regarding aggregate pension payments. 

2.3.1.1 Population 

At the outset of any calculation of implicit debt, projections of the base year 
population by age and sex, which reach as much as a maximum of 100 years into 
the future, are the base of the results presented in this study.42 Most EU member 
states publish population projections conducted by their national statistical bodies. 
However, these official estimates typically cover only a time span of 30 to 50 years 
and thus are not far-sighted enough to meet the requirements of accrued-to-date 
liabilities. Therefore, it is necessary to conduct our own projections which prolong 
official forecasts. The starting point of the population projections used in this study 
is the population structure by age and sex observed at the start of the respective 

39 The following description is based on Heidler et al. (2009), p. 12 et sqq. 

40 Unless indicated otherwise, this also applies to the calculations presented in chapter 4 of this 
study. 

41 See http://www.ec.europa.eu/eurostat. 

42 According to the assumption that the maximum age is 0=100. 
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base year 2005, 2006 or 2007. As the standard case, all demographic projections are 
based on data from Eurostat. Descriptions of the future demographic developments 
of the various countries examined can be found in the particular country chapters. 

2.3.1.2 Age-sex-specific pension benefits 

This data can generally be taken from micro-data surveys such as the Survey on 
Household Income and Wealth (SHIW) in Italy or the Socio-Economic Panel Study 
(SOEP) in Germany. However, in many cases the administration body of the pension 
scheme provides age-sex-specific data regarding the recipience of pension 
payments. As this data encompasses the full category of persons in question 
instead of a (representative) sample, it is considered better than sample data. In the 
case of our calculations, age-sex-specific pension benefits have been supplied by 
national central banks or national statistical bodies. Table 76 in the appendix 
provides an overview of our data sources. 

2.3.1.3 Budget data 

As explained in section 2.2.2.1, the pension scheme's expenditures of the base year 
are necessary to re-scale the age-sex-specific pension profiles. These budget figures 
are generally taken from national accounts' statistics. In our particular case, figures 
have mostly been supplied by national central banks or national statistical bodies. 
For an overview of the budget data sources see Table 77 in the appendix. 

2.3.1.4 Characteristics of the pension scheme 

The design of a pension scheme represents a crucial point when calculating its ADL. 
This involves the following main issues: 

• Classification of the pension scheme (DB, NDC, hybrid system)43 

• Consideration of past contributions 
• Indexation of existing pensions 
• Necessary years of service to receive a full pension 
• Regulations regarding early and late retirement 

The sources of these pieces of information are manifold; both international pension 
surveys44 and country-specific pension literature contain comprehensive descrip-
tions of the constructions of the various pension schemes. 

43 See Borsch-Supan (2007), p. 3 et sqq. for an explanation of the differences between defined ben-
efit (DB) and NDC pension systems. Hybrid pension systems are usually a combination of DB and 
NDC systems and feature elements of both. 
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2.3.2 General assumptions 

As stated above, a whole set of assumptions has to be taken when computing pen-
sion liabilities. The possibly strongest assumption states that fiscal policy will not 
change over time. In other words, the design of the pension scheme to be exam-
ined will stay indefinitely constant at the status quo of the base year including all 
the settings which have been displayed in section 2.3.1.4. The remaining common 
assumptions used in the Freiburg model will be introduced in what follows in the 
proceeding chapter: 

2.3.2.1 Growth and discount rate 

The projection of future age-specific pension benefits demands an assumption re-
garding the annual rate of wage growth. Since any long-term forecast of future 
growth remains arbitrary, we do not make use of sophisticated forecasts. Instead, a 
supposedly constant rate of wage growth is applied in all future periods. The 
growth rate is set to approximate the average long-term rate of productivity growth 
observed in the past. Considered that the correct value of the growth parameter is 
uncertain, we have not attempted to design specific growth patterns for the indi-
vidual EU member states. We employ a growth rate of 1.5 per cent per annum in 
real terms. However, this procedure is open for discussions, and by using varying 
wage growth paths for different countries one might be able to show the impacts 
of diverging economic developments on the pension liabilities of the different 
countries in a more adequate way. 

Similar to the growth rate parameter, forecasts regarding the prospective interest 
rate development are uncertain. Therefore, irrespective of national peculiarities, we 
apply a single uniform discount rate to take all pensions back to the base year. A 
reasonable range of interest rate assumptions is determined by the fact that public 
expenditures are significantly more uncertain than non-risky long-term govern-
ment bonds on the one hand, but not as volatile as the return on risky assets on the 
other hand. 

We generally opt for the lower bounds of the discount rate. Therefore we normally 
choose a standard real discount rate of three per cent per annum, which reflects the 
ten-year average of Euro area ten-year government bond yields. 

At this point it is worth mentioning that the use of a constant discount rate as well 
as a constant wage growth rate implies a serious simplification. In general, more 

""See for example European Commission (2007), MISSOC (2009) or OECD (2007). 
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comprehensive sensitivity analyses could take account of possible variations of 
these parameters. This also applies to the other key economic parameters (unem-
ployment rates and participation rates respectively), or changes in the behaviour of 
economic actors.4s 

2.3.2.2 Fertility, mortality and migration 

Following the component method, the age composition of the population is 
updated in each year by first subjecting the initial population structure to age-sex-
specific mortality. Subsequently, the respective age-specific birth rates are applied 
for every projection year. The implementation of the component method requires 
assumptions with respect to the future development of age-specific mortality. The 
country-specific mortality rates are parameterised according to the assumptions of 
the baseline variant of the Eurostat population projection (EUROPOP). 46 Fertility 
rates are assumed to be constant, and migration is disregarded due to reasons 
explained in section 2.2.2.1. 

2.3.3 Case study for calculating age-sex-specific pension profiles 

For the sake of clarity, in the following we show a case study for the calculation of 
age-sex-specific pension profiles by demonstrating step 2 to 5 of section 2.2.2.1 for 
the case of the social security pension scheme in Germany for average males (see 
Figure 1 to Figure 5).47 

As outlined in section 2.2.2.1, the estimation of the base year average existing 
retirees' benefits by age is the centre piece of the projection. This is done by 
aggregating a benefit profile by age and sex over the base year population and 
then re-evaluating it in a way that the aggregates based on micro-profiles and 

45 We will discuss this issue in further detail in section 2.4. 

46 As Eurostat does not show life expectancy data for the year 2007, we had to draw on the assump-
tions of EUROPOP2004. As the up-to-date version EUROPOP2008 does not contain these assump-
tions, EUROPOP2004 is also employed for life expectancies in 2050, due to consistency reasons. We 
are aware of the fact that EUROPOP2008 assumptions feature higher life expectancies until 2050 
than EUROPOP2004. It can be stated that the outcomes presented in chapter 3 of this survey would 
be higher when applying EUROPOP2008. 

47 Please note that in this example wage growth rates have been set to zero. 
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population data correspond to the respective government budget aggregates in 
the base year.48 

Figure 1: Rescaled profile of average existing retirees' benefits In 2006 
(here: Social security pension scheme Germany, male, in Euro) 
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Source: Own calculations based on Deutsche Rentenversicherung (2007b) 

Figure 1 shows an average rescaled profile of existing retirees' benefits for the living 
male cohorts in the year 2006. The increasing profile after the age of 50 years 
reflects an increasing share of pension cases. The decreasing profile for older 
cohorts results from past differences in working careers and indexation rules.49 

To account for future cohort-specific development of existing retirees pension 
benefits, we phase out year-by-year the rescaled age-sex-specific existing retirees' 
profile and index the pension benefits according to the benefit formula (Figure 2). 

48 Since our projection method does not correct aggregates for business cycle effects, base year 
economic performance is perpetuated indefinitely. This may lead to a bias. Nonetheless this effect 
seems not as critical in case of considering pension expenditures only since they are for the most 
part dominated by demography. 

49 At this point it is worth mentioning that we employ age-sex-specific pension data which is bro-
ken down into one-year intervals. Most former surveys use five-year interval data which can lead to 
inaccuracies especially when looking at the cohorts retiring in. 
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Figure 2: Phasing out of average existing retirees' benefits profile from 2006 to 204S 
(here: Social security pension scheme Germany, male, in Euro) 
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As a result of our procedure, the profile of existing retirees is shifted to the right, 
due to the fact that no entrants after the base year conform to this profile. This is in 
line with the concept of our existing retirees' profile which illustrates the age-sex-
specific distribution of pensions which have been received in the base year already. 
Figure 2 shows that in the year 2045 only very few retirees will receive pensions. 
Hence, in our example a couple of years after 2045 the profile for existing retirees 
will have been vanished as the last retiree from the base year will have been died. 

As an intermediate step we develop the annual new retirees' benefits by taking the 
difference of the rescaled base year profile of the existing retirees pension benefit. 
We do this until the age of 67 because after this age-year, new retirees' benefits are 
negligible (see Figure 3).50 This treatment allows designing maturation effects for 
future retirees' cohorts. It is necessary since the existing retirees' benefit profile after 
the age of 67 is not a good predictor for future retirees' benefits due to the fact that 

so Please note that this does not count in case the age-sex-specific survivor pensions are available. 
In this case we consider the difference of the rescaled base year profile until the age of 90 in order 
to take into account widow's pensions in a more accurate way. After this age, the data usually is 
non-representative due to small numbers of cases in the age cohorts above 90. 

28 



Data and general assumptions 

both average benefits and the share of pension cases vary substantially across 
existing retirees cohorts reflecting past differences in working careers. This 
proceeding nonetheless maintains base year economic structures for new retirees 
indefinitely. In particular, the analysis thus abstracts from changes in labour force 
participation and unemployment rates for future new retirees' benefits. 

Figure 3; Rescaled profile of average new retirees' benefits for 2006 
(here: Social security pension scheme Germany, male, in Euro) 
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Source: Own calculations based on Deutsche Rentenversicherung (2007a) 

These average new retirees' benefits are subsequently built up year-by-year to 
project future retirees' benefits. At the same time the payments need to be 
valorised at first and, in a second step upon retirement, indexed according to the 
benefit formula. Third, the level effects of legal amendments which had been 
passed into law in or prior to the base year but not yet come into full fiscal effect are 
taken into account. Figure 4 shows the development of future retirees' pension 
benefits for selected years. As can be seen after being built up almost completely 
(year 2055), in the case of Germany the profile is considerably lower as the existing 
retirees profile. This is due to reforms which are explained in the corresponding 
country chapter (section 3.4.2.2). 
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Figure 4: Bulld:-up of average future (existing) retirees' pension benefits profile from 2006 to 2055 
(here: Social security pension scheme Germany, male, in Euro) 
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In a final step Figure 5 reduces the future retirees' benefits to account for the 
accrued-to-date part only. Due to the fact that in this case the concept of PBO is 
applied to - which means that future wage growth of existing contributors is taken 
into account-, we cut the benefits linearly according to the ratio of (years in the job 
until base year) to (average years in the job).51 

It can be seen that as a result of the reduction of future pension benefits, the 
pensions of the individuals aged 70 in the year 2015 are the highest of the whole 
profile. This is due to the fact that this age group was 61 in the base year 2006, 
hence they have accrued a large part of full pension entitlements. All age cohorts 
older than them receive less pensions according to this profile, as they 
predominantly have already been into retirement in the base year and thus are 
represented in the existing retirees profile. In contrast, all age cohorts younger than 
the observed one have accumulated less pension entitlements up to the base year, 
thus they receive less pension in the accrued-to-date concept. 

51 For a detailed explanation see section 2.2.2.2. 
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Figure 5: Accrued-to-date amount of average future retirees' pension benefits profile from 2006 to 2055 
(here: Social security pension scheme Germany, male, in Euro) 
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2.4 Limitations and possible extensions of the Freiburg model 

When setting up a model one is confronted with the classical trade-off between 
simplicity and accuracy. On the one hand the model should reflect reality as precise 
as possible. On the other hand models are by definition abstractions of reality; and 
therein lies one of their major strengths. They display a complex phenomenon in a 
simple and clear manner and therefore have to leave out irrelevant information. 
Hence, the crucial question when setting up models is: What are the relevant input 
factors to be chosen? We have answered this question with the description of as-
sumptions and input data in section 2.3.1 and 2.3.2. In the following we will take a 
closer look on the resulting limitations of the Freiburg model. In this context, we 
give various examples taken from the results of our accrued-to-date liabilities in 
chapter 3. Furthermore, a divergent answer to the above raised question shall be 
given and possible extensions of the model - i.e. additional relevant input factors -
shall be considered. 

To understand the outcomes of the model it is essential to grasp the channels 
which lead to the respective results. In this context it is of interest how the out-
comes change if one varies the assumptions taken. Sensitivity analyses which assess 
the robustness of a model are useful tools for this purpose. They give an indication 
to which extent the outcomes of the model are driven by the assumptions taken. 

Table 2 illustrates the respective sensitivity analysis for the ADL of the German pub-
lic pension system (base year 2006). Looking at these results a significant limitation 
of the Freiburg model becomes obvious. Given a small alteration of the assumed 
interest rate (r) from three to two percent the outcome changes considerably by 
21.0 percent (using the PBO approach). Also the level of the growth rate (g) has a 
sensitive impact on the results of the Freiburg model - as shown in Table 2. Since 
the future is uncertain by nature, this constraint of the model cannot be overcome. 
Nevertheless, the sensitivity analysis demonstrates once again the importance of 
choosing appropriate assumptions. 

Noting that the taken assumptions have a large influence on the results, the ques-
tion arises which level of interest and growth rate shall be chosen when examining 
different countries - as done in chapter 3 of this survey. The choice lies in heteroge-
neous or homogeneous presumptions. 
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Table 2: Sensltlvltv analvsls of the Gennan soclal securltv Denslon scheme (ADLJ 

Discount rate (r) 

2.0% 
2.0% 
2.0% 
3.0% 
3.0% 
3.0% 
4.0% 

4.0% 

4.0% 

Parameters 

Source: Own calculations 

Growth rate (g) 

1.0% 

1.5% 
2.0% 
1.0% 
15'16 
2.0% 
1.0% 

1.5% 
2.0% 

Amount of AOL (relative deviation 
to scandard scenarlo)52 

9.6% 
21.0% 
34.2% 
-8.5 % 

0.0'16 
9.8% 

-22.1 % 

-15.6% 
-8.2% 

The former option is supported by the fact that countries widely differ in their de-
velopment and therefore can be assumed to follow different growth and interest 
paths in the future. Nevertheless, we choose equal assumptions for all countries 
examined in our EU-comparison. Two main arguments play a role for this decision: 
predictability and comparability. Forecasting the demographic development for the 
coming decades is relatively straightforward since the future population can be as-
sumed to be compounded to a large degree of the present population. However, 
predicting the development of economic growth and interest rates is rather de-
manding and connected with a great deal of uncertainty. Not only do economic 
indicators depend on numerous variables - and are therefore difficult to predict -
but do they also feature large volatility.53 Hence, the lack of ability to predict the 
future development of economic growth and interest rates is one important ration-
ale for choosing identical assumptions in our cross-country comparison. Another 
reason in favour of homogeneous assumptions across countries is an enhanced 
comparability of results.54 Heterogeneous assumptions which are often based on 
national forecasts - and which themselves are often based on dissimilar presump-
tions - would make the outcomes less comparable and therefore more vulnerable 
in the political discussion. Since the calculation of pension liabilities represents a 

52 For the base year 2006, a change of one percentage point is equal to around 65 bn. EUR of 
pension liabilities in the case of the German social security pension scheme. See section 3.4.2.3 for 
further details. 

53 For an overview on the main determinants of economic growth see Mankiw et al. (1992) or Barro 
and Sala+Martin (2003). 

54 See Franco et al. (2004), p. 16. 
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highly political issue - especially in the context of the Maastricht treaty and the cur-
rent discussion of government insolvency - the political dimension of calculating 
pension liabilities should not be neglected. Nevertheless, homogeneous interest 
and growth rates limit the model to the extent that country-specific particularities 
cannot be accounted for. 

Current research indicates and quantifies that the ageing process has a significant 
and heterogeneous impact on economic growth in EU countries.55 As pointed out 
before, the future ageing development can be predicted relatively well. Therefore, 
the Freiburg model could be extended taking ageing-specific growth forecasts into 
account. However, in this context it is necessary to ensure that such growth-
predictions are detached from policy considerations and that the agencies assigned 
to produce such forecasts represent independent bodies. 

A further limitation to mention is straightforward and applies to every model: the 
model can only be as accurate as the given input data. This aspect represents a con-
straint especially for the calculation of pension reforms and of cohort-specific pen-
sion levels. 

Particularly when modelling pension reforms commonly a lot of information is re-
quired. A short example shall illustrate this: Several pension systems in Europe im-
plemented changes regarding the amount of the maximum pension. For example 
in Portugal a pension ceiling was introduced with the reform of 2006. Bulgaria on 
the contrary decided to let the maximum pension limit expire after the year 2009. In 
order to model such reforms comprehensive data about the distribution of refer-
ence earnings is necessary. Unfortunately, in many cases such detailed information 
is not available. As a consequence, various reforms cannot be accounted for accu-
rately or at all in our calculations due to the limitation of input data.56 

The same goes for possible side effects of pension reforms. Various countries en-
acted pension reforms in the recent years which significantly lower future pension 
levels. However, such reductions of pension levels can be significantly cushioned by 
the existence of minimum pensions. In other words, a pension reduction can be lim-
ited to the extent that pension levels in some countries cannot fall under a certain 

55 It can be assumed that economic growth per capita in the EU25 will be lowered by roughly one 
third due to the ageing process in the coming decades. However, this effect varies between each 
EU country. For an extensive view on the long term economic growth in the EU25 see Car-
one et al. (2006). 

56 Changes in the recognized insurance periods - such as crediting for child care or education peri-
ods - could not be considered in our calculations either due to a lack of data. 
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threshold, given by the amount of the minimum pension.57 Since we normally do 
not have information about the distribution of pension levels we are not able to 
implement this side effect. A possible future extension of the Freiburg model could 
implement probabilities of receiving a minimum pension in the calculations. But it 
has to be stated once again that such an extension greatly depends on the quality 
of data supply. 

Moreover, due to a lack of input data cohort effects cannot be considered in the 
Frei burg model either. Within our concept of measuring pension liabilities we take a 
look at the past, due to the fact that pension data reflects the insurance history of 
pensioners - such as past employment rates, business cycles and wages. However, 
we usually have no information about the insurance history of cohorts which are 
presently contributing into the system. In this sense the approach of the Freiburg 
model is comparable to an observation of planets located a long way off in the uni-
verse. While observing these planets we actually get a view of previous times -
since the light takes a long time to reach the earth from these far away celestial 
bodies.58 

Due to the limit of input data we have to assume that the pension level of future 
pensioners - or in other words of present contributors - will be the same as the 
pension level of new pensioners in the base year. As a result the pension level of 
future pensioners will only differ from the new pensioners' pension level in the base 
year due to pension reforms and indexation rules. Summarizing, the above outlined 
characteristic - one could call it the distant planet characteristic - of the Freiburg 
model confines the accuracy of the calculations by ignoring cohort effects. But this 
limitation can also be interpreted as its strength since it significantly limits the 

57 We assume that pension reductions of the latest pension reform particularly in France, Hungary 
and Portugal will be cushioned due to existing minimum pensions. 

58 Cohort effects should play a more significant role for the AOL the longer the reference contribu-
tion period in a pension system is - i.e. the further away the observed planet - and the more the 
present pension data reflects the further past. Another example shall illustrate this: German pen-
sions are based and calculated on the entire career history. Therefore, for a present new pensioner 
his entire contributions over the last approximately 40 years are considered in the pension calcula-
tion. Of course, also periods of unemployment or self employment are reflected in the pension 
level. Due to increasing unemployment and self employment rates in recent decades the level of 
future pensioners can be expected to differ from the present values (see SVR (2007), p. 195). We 
assume that the more the pension system is based on the principle of equivalence - for example 
taking into account a long reference contribution period - the more the level of pensions for each 
age group will differ. In some countries such cohort effects however only play minor roles, for in-
stance in the Netherlands. The calculation of Dutch pensions does not depend on the level of past 
income but only on the periods of residence in the Netherlands between the age of 15 and 65. For 
a description of the Dutch pension system see MISSOC (2009). 
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amount of information necessary for the calculation. Therefore, the model fits very 
well if only a limited amount of data can be provided - as it is mostly the case when 
undertaking large country comparisons. 

There is also another significant limitation to be mentioned: The introduced model 
does not take into account future behavioural changes. So far we suppose that fu-
ture pensioners will take retirement decisions similar to those of their present coun-
terparts.59 But what happens if future new pensioners will change their behaviour 
and retire significantly later (earlier) than today? The answer to this question de-
pends on the respective pension scheme examined. If the pension increments (dec-
rements) for late (early) retirement can be considered actuarial neutral the behav-
ioural changes should have no impact on our results.60 However, as Queisser and 
Whitehouse (2006) indicate numerous pension systems in the OECD cannot be con-
sidered actuarial neutral. A substantial number of countries does subsidize early 
retirement and penalizes late retirement since pension decrements as well as in-
crements are lower than an actuarial neutral rate. As a consequence, we will overes-
timate (underestimate) pension liabilities if future pensioners decide to retire later 
(earlier) than today. In Table 3 we demonstrate the impact of a change in pension 
behaviour for the case of Germany. As illustrated, a postponement of the retirement 
by one (two) year(s) lowers the AOL for Germany by 2.7 (5.2) per cent.61 Conse-
quently, a possible extension of the Freiburg model could take into account predic-
tions of future pension behaviour - similar to Berkel and Borsch-Supan (2004). 
However, due to our knowledge the data basis to forecast pension behaviour within 
a large cross-country comparison is presently not available. 

59 In addition, in case of pension reforms which lead to an increase of the statutory retirement age 
we assume that the pension behaviour is unaltered, effective retirement age stays constant and the 
respective retirees put up with resulting pension decrements. However, an exemption is made 
when the minimum retirement age is increased within the framework of a pension reform - for 
example in Austria (with the reforms of 2000 and 2003) or in the UK (with the reform of 2007). In 
such cases we increase in our calculations also the effective retirement age by the respective years. 

60 Actuarial neutrality in the context of pension systems means that the present value of accrued 
pension benefits does not change due to an earlier or later pension start date. For a detailed de-
scription of this concept see Queisser and Whitehouse (2006). 

61 For the calculation of these figures we assumed that from the year 2010 onwards all future new 
retirees aged 60 to 67 will postpone their retirement by one (two) year(s). The outcome greatly 
depends on the country-specific pension regulations - namely the pension increments and decre-
ments - as well as the country-specific life expectancies. 
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Table 3: Impact of a change In retirement behaviour on AOL 
(here: German social security pension scheme) 

Behavloural change 

Postponed retirement by one year 

Postponed retirement by two years 

Source: Own calculations 

Amount of AOL (relative deviation 
to scandard scenario) 

-2.7% 
-5.2% 

Another possible extension of the Freiburg model concerns the inclusion of em-
ployment rates. Applying the ABO approach we account for different age-specific 
gross wages over the life cycle as it has been outlined in section 2.2.2.2. However, 
pension entitlements depend not only on gross wages over the life cycle but also 
on the periods in which these wages have been earned - in other words periods of 
employment. Therefore, it would be consistent to include also employment rates -
which can greatly differ over the life cycle and between countries - in the calcula-
tion of ABO pension liabilities.62 We assume that this extension would slightly lower 
the (ABO) results of the Freiburg model. Two aspects play a role for this assumption: 
First of all, employment rates of the age groups 55 to 60 years old are relatively low 
in comparison to other cohorts. Secondly, pension benefits of these older age 
groups are relatively large since they are less discounted - being paid in the nearer 
future - than coming pension benefits of younger cohorts. In case of an extension 
of the model with respect to employment rates, the necessary input data could be 
taken from Eurostat. 

In various countries the entitlement of a pension is dependent on a minimum pe-
riod of membership or contribution in the pension system {MPC). For example, in 
Italy 20 years (for people insured before the year 1996) of contributions are neces-
sary to receive a pension entitlement while in Belgium no minimum period of 
membership in the pension system is required.63 Looking at these country-specific 
differences the question arises whether dissimilar MPC should be taken into ac-
count when calculating AOL. An argument in favour could be the following thought 
experiment: Imagine the pension system will be terminated and provisions will 
have to be made for all pension entitlements accrued-to-date. What does this imply 
for the calculation of AOL? Would Italy have to make fewer provisions since it has 
implemented a longer MPC than Belgium, given the ceteris paribus condition? In-

62 See Eurostat (2009). Of course employment rates can also differ between cohorts. Since the data 
basis for an implementation of cohort specific employment rates is rather limited we would only 
recommend the consideration of country- and age-specific employment rates in the model. 

63 For an overview about the country-specific legal frameworks see MISSOC (2009). 
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tuition would say yes. But since we cannot be certain about such a political out-
come we do not consider regulations regarding MPC in our model. It is nevertheless 
worth debating to extent the model by such MPC. But it also has to be noted that 
this would alter the results significantly- as shown in Table 4. In the case of Italy the 
AOL would be lowered by roughly eleven per cent when considering MPC, while in 
Belgium on the contrary such an extension of the model would have no impact on 
the results. 

Table 4: Impact of a consideration of minimum contribution periods on ADL 64 

Country (MPC) 

Italy (20 years) 

Lithuania (15 years) 

Germany (5 years) 

Belgium (0 years) 

Source: ONn calculations 

Amount of ADL (relative deviation 
to scandard scenario) 

-11.0% 

-7.1 % 

-1.2% 

0.0% 

Summarizing, the Freiburg model - like every model - clearly simplifies reality by 
using a limited set of input factors and assumptions. This feature leads to a number 
of limitations of the model discussed above. But it can also be considered as its 
strength since pension liabilities being a complex value can be estimated in a 
straightforward way. Therefore, the model fits very well when only a limited amount 
of data can be provided, as is mostly the case in extensive country comparisons. 
Nevertheless, various extensions of the model - such as a consideration of em-
ployment rates, ageing specific growth rates or minimum contribution periods - are 
worth discussing and could be implemented in the Freiburg model in further re-
search efforts. 

64 Since we do not have information about the age-sex-specific contribution history we had to ap-
proximate the below given numbers. This estimation is based on the assumption that contributors 
which are younger than a certain threshold (= number of MPC in years + 1 + average age to enter 
the workforce in the respective country) have not accrued any entitlements. It is evident that the 
AOL turn out increasingly lower the higher the number of MPC considered. This is caused by the 
fact that with an increasing MPC not only more contributors fall under the above defined threshold 
but also are these contributors on average older and therefore increasingly higher entitlements 
remain out of consideration. 
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2.5 The rationale of the supplementary table 

In the course of the update of SNA93, the dissatisfaction of many national 
accountants with the existing heterogeneous treatment of pension schemes 
depending on their funded or unfunded nature became evident. 65 It was argued 
that a different accounting of funded and unfunded schemes would lead to 
different effects on key variables like income, saving, financial assets or liabilities. 
After many discussions, a compromise on the treatment of pension schemes in the 
updated SNA was agreed to. According to this compromise, all pension schemes -
regardless whether they were funded or not - were to be shown in a 
supplementary table. 

One of the aims of the Task Force was to design this supplementary table on 
pensions. In this table, all flows and stocks of all possible pension schemes 
(autonomous pension funds, segregated non autonomous employer schemes, 
pension part of social security, etc.) are supposed to be displayed. It will thus 
include details of pension flows and stocks that are recorded in the core accounts 
plus those that are not included in the core accounts, that way giving a complete 
view of households' pension "assets", too. In this survey, liabilities are calculated 
only for general government pension schemes on the one hand and social security 
pension schemes on the other hand (both currently not being included in the core 
accounts). Therefore only the columns G and H of the supplementary table are 
relevant in chapter 3.66 These are the columns shown in Table 5. 

A brief description of the various rows of the supplementary table follows: The rows 
of the table relate to balance sheet positions, transactions and other economic 
flows associated with pension entitlements of the schemes included in the 
supplementary table. Row 1 and row 10 show the opening stock (which is equal to 
the closing stock of the previous year) and the closing stock of pension entitlements 
for the respective year. To allow meaningful comparisons across EU member states, 
pension entitlements at the end of the year (row 10) are related to countries' 
respective GDP in that year as well. This value is indicated underneath row 10. 
Representing the logic of the whole table, the receipt of contributions means an 
incurrence of liabilities while the payment of retirement benefits denotes a 
reduction of a liability. Row 2 sums up the different kinds of social contributions 

65 See EurostatlECB Task Force (2008), p. 14. 

66 Please note that in our supplementary table column G is not labeled entirely adequate due to 
space restrictions. It should read general government employer pension scheme instead of general 
government only. This counts in general for all supplementary tables displayed in this survey. 
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which can be divided into Employer actual social contributions (row 2.1 ), Employer 
imputed social contributions (row 2.2)67, Household actual social contributions (row 
2.3), and Household social contribution supplements (row 2.4). Row 2.4 can be 
regarded as the property income of the households and is equal to the unwinding 
of the nominal discount rate.68 

Row 3 is solely associated with imputed transactions of social security pension 
schemes whereas row 4 represents the pension benefits paid during the year. Row 5 
is intended to simply present the changes in pension entitlements due to 
contributions and benefits. Rows 6 to 9 show changes in volume due to transfers 
between pension schemes, changes of assumptions like discount rate, wage growth 
or life expectancy, and other economic flows. However, due to the fact that on the 
one hand constant discount and wage growth rates are assumed in this survey, 
while on the other hand no transfers between schemes or other changes in volume 
are taken into account; these rows will be zero in the following country-specific 
presentations. The exception of this rule is a pension reform which was passed in 
the year which the supplementary table represents. In that case the impact of this 
reform on the pension liabilities will be displayed in row 7. 

Figures taken from national accounts are not specially marked. Figures calculated in 
the course of this study are encoded in italic numbers whereas cells which are not 
applicable in the respective pension scheme are shown in black (see Table 5). 

Furthermore it is worth mentioning that in both cases - government employer 
pension schemes as well as social security pension schemes - there is a cell which 
accounts for the residual of the respective column. In case of government employer 
pension schemes (column G), this cell can be found in row 2.2 (Employer imputed 
social contributions); in social security pension schemes (column H), the residual is 
shown in row 3 (Other (actuarial) increase of pension entitlements). This residual 
can be either positive or negative, and there are various interpretations for a high or 

67 For defined benefit schemes, employer imputed social contributions are generally measured as 
the balancing item - any changes in entitlements over the year not included in other rows of the 
table are captured here. This row would capture any "experience effects• where the observed out-
come of pension modelling assumptions (real wage growth rate, discount rate) differs from the 
levels assumed. For social security pension schemes, employer imputed social contributions as per 
definition do not exist, therefore this cell is blacked. 

68 For all calculations, we assume a constant discount rate of three per cent and an inflation rate of 
two per cent (where necessary). Thus the nominal discount rate applicable here is five per cent. The 
(fictitious) property income is then estimated by taking the average of the opening and closing 
stock of entitlements as a basis and in a second step discounting this by five per cent. 
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low (or even negative) value in these cells. One might argue that in case of a 
positive value the government (as the organizer of the pension schemes in both 
columns) is forced to compensate for that part of the difference between opening 
and closing stock of pension liabilities which is not levelled by the actual 
contributions less the pensions paid in that year. The Eurostat/ECB Task Force 
(2008) states that if the value in row 3 happens to be negative, this would indicate a 
social security scheme where the discount rate is higher than the scheme's internal 
rate of return. This would be feasible in a case where contributions have been raised 
above the actuarial required level - which is possible only in a defined benefit 
scheme, of course. Furthermore, in some countries government transfers to the 
pension scheme take place which are taken out of general tax revenues. These 
amounts should be included implicitly in row 3 as well.69 Table 5 depicts a model of 
the supplementary table - the table will be used in this survey to demonstrate the 
results of our calculations in chapter 3. 

69 See Eurostat/ECB Task Force (2008), p. 27 et sqq. 
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t bl 5 Mod I fth a e : eo e supp1 ernentary ta bl e 
Non-core national accounts 

!flaunt• In bn. EUR) 
Gen• rol Social 

Government S•curttv 
G I H 

Opening Balance Sheet 
1 Pension entitlements 

Changes in pension entdlements due to transactions 
Sum 2.1 2 lncn1a• In penllon entlUementa due to 10cl1I contribution• to 2.4 

Z. 1 Emp/0)9( aclulll •acia/ contribution• 
Z. 2 Emp/o:,er imputed social contribution• 
2 3 Houaahold actual aoclal contnbut,ons 
Z.4 Hou•ohold social contribution supp/eman/s 

3 Other (actuanal) incntase of pension entitlements 

4 Reduction in pension entnlements due to payment of pension benetlts 

2+ 3-4 1 Change In penolon entiUemenll du• to •oc111 contrtbuUon1 and penolon 
benoflll 

e Transfers of entitlements between schemes 

7 Changes 1n pension entitlements due to other transactions 
Changes ,n pens,on entitlements du& to olhsr econom,c 110WS 

8 Changes in entitlements due to rB\8luat1ons 
S Changes in entitlements due to other changes in \Olume 

Closing Balance Sheet 
10 Pension ent~lements 

Pension entrtlements (% of GDP 2006) 

11 Output 
1, Assets held at the end of the period to meet pens,ons 

Source: Eurostat/ECB Task Force (2008), p. 21. 
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3 Accrued-to-date liabilities of 19 EU countries 
In this chapter, the accrued-to-date liabilities of the public pension schemes from 
19 EU member countries will be introduced. The chapter is to a great extent based 
on MOiier et al. (2009). The countries will be presented in alphabetical order, follow-
ing the official EU abbreviations. We will proceed in the following way: After a short 
introduction of the country in question, we give an overview of the demographic 
development in that country up to now as well as in the future. In this context, we 
put a special focus on the growth path of the cohorts aged 60 or more as these rep-
resent the potential future retirees. In a next step, we refer to the public pension 
system with a special regard to pension reforms recently enacted. Finally we pre-
sent the results of our calculations in the form of a supplementary table which has 
been developed by the Task Force. All age-sex-specific profiles applied to our calcu-
lations can be found in the appendix of this study. The appendix also contains sen-
sitivity analyses for our calculations. In these analyses we vary our main parameters 
per-capita growth and discount rate in order to identify the impact of these pa-
rameters on our outcomes. The chapter finishes with a cross-country comparison of 
ADL in section 3.20. In this section we also aim for identifying the main determining 
factors for the level of ADL. 
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3.1 AT - Austria 

Austria is not only in terms of its geographic location in the "middle" of the EU but 
also in terms of its population size which amounts to 8.27 million inhabitants.70 In 
1995 it joined the newly established EU. A further EU-integration step was taken 
with the introduction of the Euro in 2002. The Austrian GDP in 2006 came up to 
257.3 bn. EUR which corresponds to a per capita GDP of 31,000 EUR.71 

3.1.1 The demographic development in Austria 

Like most European countries the Austrian demography is characterized by a 
double ageing process. On the one hand total fertility rates have considerably 
declined in the period 1970 to 1985 ranging since this time around a low value of 
about 1.4. On the other hand life expectancy has significantly increased in past 
decades. While a female (male) born in 1980 could expect to live 76.1 (69.0) years, 
this number has risen to 82.8 (77.2) in 2006. This ageing development is reflected in 
age-specific population structure shown in Figure 6. 

As demography usually mirrors past events one can clearly see the impact of the 
Second World War on the Austrian population. The population tree is partly cut at 
the age groups of 60 years corresponding to low fertility rates during that time. In 
the postwar period, fertility recovered quite rapidly which led to the so-called baby 
boom. Today this can be recognized in the numerically large cohorts aged 35-45. 
For our calculations the lower part of the tree is of minor importance since the 
methodology of ADL only takes into account contributions paid up to the base year. 
Cohorts aged 30 and younger can be expected to have collected only relatively 
little pension entitlements up to this date. Furthermore their pension payments -
which they receive in the far future (in 30 years and more) - are significantly 
discounted to the present date. Therefore the pension entitlements of younger 
Austrians amount only to a little share of the Austrian ADL. 

7° Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

71 All GDP figures in this study are expressed in nominal terms. 
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Figure 6: Population structure In Austria (2006) 
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However, pensioners of today and of the closer future which have collected 
considerable pension entitlements play a decisive role for the level of the Austrian 
AOL. Therefore, it will be of importance that the pictured tree shows a maximum at 
the age group of around 40 in 2006. In other words, the amount of pensioners will 
significantly increase in the years to come. Figure 7 illustrates this expected 
development of elderly persons - aged 60 and older - in Austria between 2006 and 
2045. 

The figure shows that the number of elderly will increase significantly in Austria. 
However, the speed of this development is quite different in the coming decades. 
From 2006 to 2015 the rise in the number of elderly people is quite modest. As 
pointed out above this aspect is relevant for the AOL calculated in this survey. From 
2015 to 2033 the slope becomes steeper with increasingly larger cohorts reaching 
the age of 60. Not only the population structure of 2006 can explain this rise in the 
number of elderly people but also the further increase in life expectancy. 
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Figure 7: Development of elderly persons (aged 60+) In Austria 
indexed to 100 in 2006 
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According to the assumptions of Eurostat, male (female) born in 2050 will live about 
five (six) years longer than their counterparts born in 2006. By 2033 there will be 
about 60 per cent more representatives of the age groups 60 and older. Only after 
2033 this process will considerably slow down when all baby boomers have 
reached the age of 60. But - as has been pointed out above - this deceleration will 
have little impact on the AOL. Summing up, the number of future pensioners 
(people aged 60+) will considerably increase in Austria in the coming decades with 
a slow start (2006-2015) and a steep rise until 2033. In comparison to the other 
countries examined in this survey the Austrian ageing process represents the 
average. 

3.1.2 The Austrian pension system 

3.1.2.1 The principles of the Austrian pension system 

As most Bismarckian Systems, the Austrian pension system is strongly dominated 
by the first pillar which is mandatory and based on a PAYG system. The second pillar 
(occupational pensions) and the third pillar (private pension plans) play a minor but 
increasing role for the Austrian old age provisions. Since the first pillar will be 
subject of our calculations, it shall be described in more detail. Up to 2005, the 
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public PAYG scheme consisted of numerous different schemes for distinct 
occupational groups - reflecting the historical development of the Austrian pension 
system. With the harmonization law of 2004 a uniform pension system for all 
employed under 50 years has been introduced. This new pension system will 
gradually replace the many different pension schemes for self-employed, civil 
servants, farmers and for private sector workers. 

In the uniform pension system entitlements are subject to individual life-time 
earnings. The maximum benefits of 80 per cent of average earnings are accrued at 
the statutory retirement age of 65 years if one has collected 45 years of insurance 
years. While past contributions are indexed by net wage growth, pension benefits 
are annually adjusted according to consumer price index (CPl).72 

3.1.2.2 Recent reforms of the Austrian pension system 

Triggered by present budgetary pressure and by future demographic challenges 
Austria passed substantial pension reforms in the last years. With the reform of 2000 
early retirement ages were increased in the general schemes from 55 (60) to 56.5 
(61.5) years for women (men). Furthermore early retirement induced by disability 
was abolished. 

Key parameters of the Austrian pension system have considerably changed with the 
reform of 2003. One of its main elements was the gradual increase (until 2033) of 
the statutory retirement age for women to the present value of men: 65 years of 
age. According to our estimations this part of the 2003 reform will reduce the 
Austrian ADL by about two per cent of GDP in 2006.73 Moreover, the base of 
average earnings for the pension calculation will be gradually extended from 15 to 
40 years (until 2028) with the reform of 2003. We assume that this reform step will 
reduce pension benefits by about six per cent.74 Furthermore the accrual rate will 
be lowered from two to 1.78 until 2009, which causes a reduction of pension 
benefits of eleven per cent. As a result the maximum replacement rate of 
80 per cent will be reached after an insurance history of 45 instead of 40 years. 

72 At this point it is worth mentioning that in this survey we abstract away from pension taxation. In 
other words, all descriptions regarding pension schemes and per-capita pension amounts men-
tioned in this survey are expressed before-tax. 

73 This reform only has a minor impact on the Austrian pension liabilities since it only affects wom-
en born after 1963. 

74 Due to a lack of data the value of a six per cent reduction is derived by using German age-sex-
specific earning profiles. 
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However, alongside a cap on pension losses was adopted. According to this 
legislation, a pension granted as of 2004 may only be ten per cent lower than a 
comparable pension granted at the end of 2003.75 Finally, the reform of 2003 
consisted of measures to further reduce early retirement in Austria including the 
abolishment of early retirement on account of unemployment, raising further 
minimum age for long-term insured men (women) to 65 (60) until 2017 as well as 
increasing pension deductions for earlier retirement. 

Alongside the pension system of tenured civil servants has been reformed in 2003. 
This reform mirrors the steps taken in the private sector pension scheme. Thus, the 
period of the assessment base has been increased to 40 years (with a transition 
period until 2028) and the annual accrual rate has been reduced. Furthermore the 
statutory retirement age for civil servants has been increased to 65 and discount 
rates for early retirement at age 61.5 years have been introduced. 

Cornerstones of the latest major reform of 2004, effective since 2005, were the 
introduction of a uniform pension system for all employed under 50 years and the 
introduction of a new system of individual transparent pension accounts with the 
guiding formula of 80/45/65 (i.e. the first pillar guarantees a pension benefit of 
80 per cent of the assessment base after 45 years of insurance and at the statutory 
retirement age of 65 years). Alongside the cap on pension losses was reduced to 
five per cent and will only gradually be increased to ten per cent until 2024. This cap 
significantly offsets the cost savings achieved with the latest reforms. Thus, future 
pensions in our calculations are also only cut to a maximum limit often per cent (by 
2028). Moreover, within the framework of the 2004 reform a sustainability factor has 
been introduced into the Austrian pension system. However, this factor has only 
little in common with its German or Portuguese counterparts. It only has an impact 
on future pension benefits if life expectancies deviate from the medium forecast of 
Statistics Austria. In our calculations we are not expecting such a deviation. Thus, 
the Austrian sustainability factor - in contrast to the German or Portuguese one -
has no impact on our results. The reform of 2004 also changed the crediting of non-
contributory periods such as child-care times or military service. Due to a lack of 
data we did not take into account this reform step in our calculations. Furthermore 
the possibility of early pension has been introduced through the establishment of a 
pension corridor. Retiring between 62 and 68 is either rewarded by pension credits 
in case of postponed retirement or discouraged by pension discounts when retiring 
early. Credits as well as discounts amount to 4.2 per cent of the assessment base per 

75 This cap does not apply to pension losses due to changes in the early retirement provision. 
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year.76 However, individuals who pursue a profession regarded as extraordinarily 
straining are allowed to retire earliest at the age of 60 with a discount ratio of 
2.1 per cent. Moreover, the reform of 2004 on the one hand replaced the inflation 
oriented revaluation of pension entitlements by a method based on the average 
increase of the respective contribution basis. On the other hand pensions will be 
indexed (from 2006 on) according to CPI. 

3.1.3 Measuring the Austrian accrued-to-date pension liabilities 

In contrast to all other countries examined in this survey except the UK, we did not 
receive any data supply from Austria - apart from the budget data shown below. 
The age- and sex-specific micro data for the pension system stems from the 
"Hauptverband der osterreichischen Sozialversicherungstrager".77 The respective 
profile figures can be found in the annex of this survey.78 

AOL consist of all pension entitlements which have been accrued to the present by 
living generations. These entitlements result in respective present and future 
pension payments. As a starting point we want to take a look on the pension 
payments in the base years 2005 and 2006 which are illustrated in Table 6.79 

In relation to GDP Austria has the highest aggregated pension payments of all 
countries examined in this survey. Overall, the Austrian pension expenditures in 
2006 amounted to about 12.9 per cent of the GDP in 2006. 

76 However, this rule only applies if at least 450 insurance months have been acquired. Furthermore 
discounts (credits) cannot exceed 15 (12.6) per cent of pension benefits. Losses from actuarial de-
ductions are excluded from the loss cap of ten per cent. 

77 Precisely the data on Austrian pension payments and beneficiaries by age and sex is taken from 
the "Pensionsversicherung - Jahresstatistik 2006" published by the Hauptverband der osterreichis-
chen Sozialversicherungstrager (2008). 

78 Due to a lack of data we first of all assumed that the age-sex-specific pension profiles of govern-
ment employer pensions are relatively the same as in the social security pension system. The rela-
tive profiles thereafter have been scaled by the aggregated budget data of the government em-
ployer pensions. 

79 The so-called 'Ausgleichszulage" is not included in the total expenditures of the social security 
pensions since it can be regarded as a social assistance. It amounted to 0.81 bn. EUR in 2005 and 
0.85 bn. EUR in 2006. 
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Table 6: Social security and government employer pension payments Austria 
(in bn. EUR) 

Type of pension 

Social security pensions (total) 

Government employer pensions (total) 

Source: Statistik Austria (2008) 

Pension payments 
2005 
23.04 

8.83 

2006 

24.05 

9.05 

Applying the methodology of calculating AOL for the Austrian pension system 
produces the following results, presented in the supplementary Table 7: 

Table 7: Supplementary table Austria 2006 PBO 
(in bn EUR) 

1 PensJOn entitlements 

openm,g s-,,nce ,3r-.: 

I 

Non-core natlanal account. 
('llgura1 In bn. Euro) 

6-neral Socl• I 
Gowmment Socu~IV 

G I H 

248.991 uu, 
...,,.._ fn pension entitlements due to lransacllOM 

Sum2.1 
2 lncNIN In penllon entltl• m• nta du• 1D 10elal contribution• 15.29 50.117 tD 2.4 

2.1 Employer actwt soc,11 cantnbutions I 9.75 
2 2 Employer Imputed 1ocial contnbutlons 0.46 
2. 3 Household actual socl•I conlnbutlons 2.321 7.98 
2.4 Housohold •oclol contdbutlon •upplement• 12.511 32.94 

3 Other (actuan8') inc,ea•e of pension entrdementa 1.70 
4 Reduction m pens10n entitlementa due to payment af pen11on benefits 9.05 24.05 

2 + 3 -· 
1 Chang• In p• nllon • natl•m•nta du• to .,clal contribution• and panlilon 

ben• flta 8.24 28.32 

e Tranafera or entitlement• between schemes 0.00 0.00 
7 Changes 1n pena,on entitlements due to other transaction, 0.00 0.00 

L,1J9fJQN ,n pens,on flftlttt•ments due to other econom,c l1oMCS 
a Changes In entitlements due to re\llluations o.oo 0.00 
9 Changn in entrtlement1 due to other changes in wlume 0.001 0.00 

~,ng Balance Sheet 
10 Penalon entitlements 253.23 1172.90 

Penalon ent,Uements (% of GDP 2006) 98.42 2111.53 
11 Output I 
12 Aueta held at the end of the penod to meet pensions I 

Source: Own calculations 

Column G - representing the liabilities for the civil servants - shows opening 
pension entitlements to the amount of 246.99 bn. EUR. This value is increased by 
household actual social contributions (2.32 bn. EUR), employer imputed social 
contributions (0.46 bn. EUR) as well as household social contributions supplements 
(12.51 bn. EUR). Pension benefits paid in 2006 add up to 9.05 bn. EUR, thus the 
change in pension entitlements amounts to 6.24 bn. EUR. The closing balance of 
pension entitlements comes up to 253.23 bn. EUR, equivalent to some 99 per cent 
of GDP in 2006. 
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The opening pension entitlements for the social security pension scheme accrue to 
a value of 644.58 bn. EUR. Employer actual social contributions are 9.75 bn. EUR, 
those from households add up to 7.98 bn. EUR. Household social contribution 
supplements come up to 32.94 bn. EUR. These figures lead to an increase in pension 
entitlements due to social contributions of 50.67 bn. EUR. Row 3 represents the 
residual figure which adds to 1.70 bn. EUR. Pension benefits paid out in 2006 reduce 
the entitlements by 24.05 bn. EUR. Finally the closing pension entitlements add up 
to a value of 672.90 bn. EUR which is equivalent to 261.53 per cent of the GDP. 
Adding up the pension entitlements of column G and H Austria shows pension 
entitlements to the amount of nearly 360 per cent of the GDP in 2006. When 
comparing the outcome of the various countries in section 3.20, we will discover 
that this is a relatively high result. However, results change if one holds today's 
salaries constant using the ABO approach. Table 8 illustrates the respective 
outcomes. 

Table 8: Supplementary table Austria 2006 ABO 
(in bn. EUR) 

1 Pension entitlements 

upening Balanco ::;ho6t 
I 

Ch&nQes ,n pens,on entrt1ements ave to tntnsact,ons 
Sum 2.1 

2 Inc,..•• In penalon entitlements due to aoclal contrfbutiona 
to 2.4 

2.1 Employer E1Ctual social contributions 
2. 2 Emp/O)W imputod •ocial contributions 
2. 3 Household actual social contributions 

2. 4 Household social contribution supplements 

3 Other (actuanal) increase of pension entrtlements 

4 Reductton in pens10n entrtlements due to payment of pension benetts 

2 + 3 -4 5 Change In penllfon 1ntlt11m1nt11 due 1D eocfal contribution• and penlilon 
benefits 

8 Tl'W'ISters of ent1tlements between schemes 
7 Changes in pension entitlements due to other transact10ns 

Non-core naaona1 accounta 
(figureo In bn. Euro) 

General Social 
Government Socurl\y 

G I H 

216.751 565.116 

14.79 46.65 

9.75 
1.48 
2 32 7.98 

10.98 28.92 
2.94 

9.05 24.05 

5.14 25.54 

0.00 
0.00 

VJBnQeS m pens,on enttflements aue to other econom,c ffCNttS 

e Changes in entitlements due to 1'9\81uat10M 0.00 0.00 
9 Changes in entitlements due to other changes ,n ,ch.me I 0.00 --,no tJa/ance ~nt,ef 

10 PensK)l'I entitlements 222.48 591.20 
Pension entitlement• (% of GDP 2006) 86.47 229.78 

11 Output 
12 Assets held at the and of the penod to meet pensions 

Source: Own calculat1ons 

All numbers which have been taken from national accounts stay constant (values in 
row 2.1, 2.3 and 4). The other numbers are considerably lower in comparison to the 
method of PBO. Opening pension entitlements are lowered to 216.75 bn. EUR 
(column G) and 565.66 bn. EUR (column H). The closing pension entitlements 
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likewise turn out to be smaller using the ABO approach. For the government 
employer pension scheme they accrue to 222.48 bn. EUR, corresponding to around 
86 per cent of GDP in 2006. The respective figure for the social security pension 
scheme adds up to 591.20 bn. EUR or in other words 229.78 per cent of GDP. 
Comparing PBO and ABO results, the latter one turns out to be about 
twelve per cent lower (in terms of GDP) than the respective PBO outcomes. 
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3.2 BG - Bulgaria80 

Bulgaria is populated by 7.72 million inhabitants.81 It has made a transition from a 
centrally planned system to a market based economy. In the course of EU-accession 
in January 2007 Bulgaria experienced a boost in trade and high economic growth 
rates. The currency of Bulgaria is the Lev (BGN); 82 however, the Bulgarian 
government stated its will to join the Euro Currency Area by 2012. Bulgaria's GDP in 
2006 amounted to 49.4 bn. BGN, equal to 25.2 bn. EUR. GDP per capita added up to 
3,300 EUR in 2006. 

3.2.1 The demographic development in Bulgaria 

As most post-communist countries Bulgaria experienced a considerable 
demographic decline in the last two decades. The main factors causing this 
development are decreasing fertility and high emigration rates. While total fertility 
amounted to about two in 1980, this value decreased to 1.37 until 2006. The result 
is reflected in the population structure - shown in Figure 8 - which resembles a tree 
cut down halfway. 

The tree gets thicker in the age groups 15 to 60 years old. This is important to 
mention since these cohorts represent the pensioners to come which are 
accounted for in the calculation of the ADL. Furthermore, it should be noticed that 
the tree at the upper end is still quite thick compared to other countries examined 
in this survey. Thus, present Bulgarian pensioners - cohorts aged 60 and older - are 
relatively numerous in 2006. As in the rest of Europe life expectancy in Bulgaria is 
expected to undergo considerable increases in the future. According to Eurostat, a 
Bulgarian male (female) born in 2006 can expect to live 69.2 (76.3) years. This value 
is assumed to rise to 78.2 (82.6) years for persons born in 2050.83 Combining future 
life expectancy and the population structure in 2006 one can display the future 
development of people aged 60 and older - shown in Figure 9. 

80 We would like to thank Anatoli Hristov and his colleagues from the Bulgarian National Statistical 
Institute for valuable comments on this chapter. 

81 Figure as at January 1 ", 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

82 The exchange rate is 1.9558 BGN to the Euro as per December 29th, 2006. All exchange rates ap-
plied in this survey stem from official releases of the ECB (see Euro foreign exchange reference 
rates, http://www.ecb.int/stats/exchange/eurofxref/html/index.en.html) 

83 These figures are based on the assumptions of Eurostat given in Europop 2004. 
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Figure 8: Population structure In Bulgaria (2006) 
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Figure 9 illustrates that the number of elderly people (60+) rises by about 
20 per cent until 2040. It should be outlined that this is a relatively low increase in 
comparison to the other countries examined in this survey. This slow increase is 
mainly caused by the fact that the group aged 60 and older is already quite 
numerous in 2006. Applying the methodology of ADL one does not only take into 
account entitlements of present pensioners but also those of future retirees who 
have collected entitlements up to the base year (2006). Therefore, the development 
of elderly people in Bulgaria plays an important role for the calculations of this 
survey. 
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Figure 9: Development of elderly persons (aged 60+) In Bulgaria 
indexed to 100 in 2006 
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3.2.2 The Bulgarian pension system 

2025 

Year 

2030 

3.2.2.1 The principles of the Bulgarian pension system 

BG - Bulgaria 

-

2035 2040 

In common with other industrialized countries the Bulgarian pension system is 
based on a three pillar structure. The first pillar is represented by the public pension 
insurance functioning as a standard PA VG system. It is mandatory and covers all 
individuals hired by employers as well as self-employed, farmers, individuals 
working without a formal labour contract and others (nearly 30 insured types). The 
second pillar, the supplementary mandatory pension insurance, is based on a 
defined contributory fully funded principle. There are two types of funds within this 
second pillar. One is the so called universal pension fund and covers all persons 
born after December 31 ''. 1959. The second one is the professional pension fund 
which applies to persons working under special categories of labour (the so-called 
first and second labour category). The third pillar encompasses the private 
voluntary pension funds. 

3.2.2.2 Recent reforms of the Bulgarian pension system 

In recent years, Bulgaria has implemented profound pension reforms. With the 
reform of the year 2000 the Bulgarian government introduced a new benefit 
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formula for the first pillar which strengthens the link between contributions and 
benefits. According to this new formula, the pension level depends on the length of 
participation, the individual insurable income as well as the average national 
insurable income. To be exact, the pension entitlement for each year of 
contribution depends on the personal contribution in relation to average national 
contributions. For the period of postponed retirement one calendar year of service 
yields three per cent increase of pension. Prior to the reform the three best 
consecutive years out of the last 15 years before retirement have been taken into 
account. The new formula results in an enhancement to the whole working life 
when calculating the pension benefits. With the extension of the reference period 
future pensions are expected to be lowered. According to our calculations the 
change in the reference period to the whole working life will lead to a reduction of 
the pension level of four per cent (eight per cent) for men (women). 

Furthermore, the maximum pensions were increased from three to four minimum 
social old age pensions in the course of the reform in 2000. Since 2005 the 
maximum pension is 35 per cent of the maximum insurable income during the 
previous calendar year. From the year 2010 on there will be no such maximum limit 
to the amount of individual pension payments.84 Until 2000, Bulgaria had relatively 
low pension age limits - 55 (60) years for women (men). Starting from 2000 a 
gradual increase of the pensionable age of six months per year has been 
introduced. From 2009 on the minimum retirement age will amount to 60 (63) for 
women (men). 

The most recent reform was tackling the indexation of pensions. As of July 1 •t, 2007, 
pensions will be indexed under the so-called "golden Swiss rule". According to this 
regulation, pensions are adjusted to 50 per cent of the increase in the national 
consumer price index (CPI) and 50 per cent of the insurance income growth during 
the previous calendar year. 

3.2.3 Measuring the Bulgarian accrued-to-date pension liabilities 

In Bulgaria there is no special pension scheme for civil servants. Therefore only the 
social security pension scheme as the first pillar of the pension system is subject of 
our calculations. Table 9 displays the amount of pension payments paid out to the 

84 It can be assumed that the increase as well as the abolishment of the maximum pension will lead 
to a further rise in the Bulgarian pension liabilities. Since we have no information about the vertical 
distribution of insurable income in Bulgaria we are not taking into account these above mentioned 
legislation changes in our calculations. 
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different types of pensions for the period from 2005 to 2007. Non-contributory 
pension payments have been excluded from these figures.85 

Table 9: Social security pension payments Bulgaria 
(in million BGN) 

Type of pension Pension payments 

2005 2006 2007 

Old age pensions 3,061.68 3,313.49 3,980.47 

Disability pensions 402.72 445.62 529.26 

Survivor pensions 135.43 146.71 178.22 

Total 3,599.83 3,905.82 4,687.95 

Source: National Statistical Institute Bulgaria (2008) 

As illustrated above, total pension expenditures in Bulgaria amounted to about 
four bn. BGN in 2006, which corresponds to 7.9 per cent of GDP in 2006. 

Applying the methodology of calculating AOL described in chapter 2 of the survey, 
the estimations for the Bulgarian pension system produce the following results for 
the year 2006, shown in the supplementary table (PBO approach): 86 

15 Since in Bulgaria non-contributory pension benefits have the character of a social assistance 
scheme they have been excluded from our calculations. For 2007 we have no data about the ag-
gregated non-contributory pension payments. Therefore, we assumed that the proportion of non-
contributory pension of the aggregated budget in 2007 is the average of the years 2005 and 2006. 

86 The supplementary tables for the year 2007 can be found in the appendix of this survey. They 
have not been included in the continuous text in order to ensure a certain convenience for the 
reader. 
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Table 10: Supplementary table Bulgaria 2006 PBO 
(in bn.BGN) 

upening r,a1ence :,neet 
1 Pension entnlements 

cnanges ,n pension entitlements due to transactlOlls 
Sum 2.1 2 lncreaae In pension entitlements due to 11>Clal contrlbutlona 
ID 2.4 

2 1 Employer actual soc1•I contnbutions 
2.2 Employer imputed social contributions 
2. 3 Houso/Jo/d actual social contributloM 
2.4 Housoho/d social contribution supplement• 

3 Other (actuanal) increase of pension enliHamonts 

4 Reduction in pension entiUements due to payment of pension benefits 

2+ 3 .4 5 Change In penalon entltlementa due to aoclal contributions and pension 
benefits 

6 Tninsfars of entitlements between schemes 

7 Changes 1n pension entitlements due to other transactions 

No~ore national accounts 
mgunt• In bn. IIGN) 

Genontl Social 
Government SecurllY 

G I H 

93.:U 

0.00 7.12 

1.60 
0.00 

0.70 
0.00 4.B2 

3.07 
3.91 

0.00 6.28 

0.00 0.00 
0.00 0.00 

Changes ,n pens,on enttflements due to other economic ,IUlllll'!li 

8 Changes in entitlements dua to 18\81uations 0.00 0.00 
9 Changes in entitlements due to other changes 1n \Olume 0.00 0.00 

uos,ng Balance Sheet 
10 Pension ontltlements 99.62 

Pension entltlemonts (% of GDP 2006) 201.83 
11 Output 
12 Assets held al the end ol lhe period lo meet pensions 

Source: Own calculations 

The opening balance illustrates that the pension entitlements for the social security 
scheme add up to 96.91 bn. BGN in the beginning of the year 2006. On the one 
hand this amount is reduced by aggregated pension payments (3.91 bn. BGN) and 
other actuarial decreases of pension entitlements (0.44). On the other hand pension 
entitlements increase in 2006 due to household social contributions (0.7 bn. BGN), 
household social contributions supplements (4.82 bn. BGN) and employer social 
contributions (1.6 bn. BGN). Overall the pension entitlements increase by 6.28 bn. 
BGN which results in a closing balance of 99.62 bn. BGN. This accounts for nearly 
202 per cent of GDP in 2006. 

The same calculations have been conducted using the ABO approach. Since this 
method - in contrast to the PBO approach - does not take into account future wage 
growth, the results tend to be considerably smaller. Table 11 shows the respective 
outcomes. 
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Table 11: Supplementary table Bulgaria 2006 ABO 
(inbn BGN) 

1 Pension entrtlements 
upen,ng -•nee Sheet 

I 
cnanges in pens/OIi enWements Clue to transacltons 

Sum 2.1 2 lncre• • In panllon entitt1m1nt:a due to eoclal contribution• to 2.4 

2.1 Employer actual social conlnbulions 
2.2 Employer imputed social contribut/Ofls 
2.3 Household actual socilll contnbut,ons 
2.4 Household social contribution supplements 

3 Other (actuarial) increase of pens,on entlllements 
.c Reduction 1n pension entitlements due to payment of pension benetts 

2+ 3-4 5 Change In pension entitlementli due to aoclal contribution• and peMion 
benefits 

6 Tranaitns af entitlements between schemes 
7 Chonges in pension en1itlem8<11s due to other transactions 

BG - Bulgaria 

Non.core national accounta 
(flgurH In bn. BGN) 

General Social 
Governm•nt Socurfty 

G H 

83.02 

0.00 6.60 

1.60 
0.00 

0.70 
0.00 4.30 

3.16 
3.91 

0.00 5.U 

0.00 
0.00 

~, in penu:,n entitlements due to other econorn,c flows 
8 Chonges in entitlements due to rwwuet1011S 0.00 0.00 
9 Changes In entitlements due to other changes in 't01ume 0.00 

~mg t;je/lll'ICe ~,-

1 o Pension entitlements 88.17 
Pension entitlemenls (% ol GDP 2006) 180.04 

11 Output 
12 Assets held at the end of the penod to meet penaIons 

Source: Own calculations 

Comparing Table 10 and Table 11 the differences in results using PBO or ABO 
approach can be seen very clearly. The actual contributions paid by employers and 
households stay the same - these are official figures and do not depend on the 
choice between ABO and PBO. However, quite significant changes appear when 
looking at the pension entitlements in the opening and the closing balance sheet. 
At the beginning of 2006, pension entitlements add up to 83.02 bn. BGN (whereas 
under PBO approach they were 93.34 bn. BGN), the entitlements at the end of the 
year show 88.87 bn. BGN (whilst under PBO they amount to 99.62). In terms of GDP 
the ABO result is about eleven percentage points lower than under the PBO 
approach. 
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3.3 CZ-Czech Republic 

The Czech Republic has a population of 10.25 million inhabitants.87 The national 
currency is the Czech Crown (CZK), the exchange rate is 27.485 CZK to the Euro.88 

The GDP in 2006 amounted to 3,215.6 bn. CZK which corresponds to 113.5 bn. EUR. 

In the economy of the Czech Republic the service sector plays an important role. It 
accounts for about 58 per cent of GDP while the industrial sector makes up 
39 per cent. Real estate and trade services each account for about one third of the 
service sector while the industrial sector is almost totally made up by the 
manufacturing business. The Czech Republic is one of the 2004 accession countries 
to the European Union. Therefore it is contractually bound to adopt the Euro in due 
course. However, convergence criteria are not yet met. 

3.3.1 The demographic development in the Czech Republic 

The demographic situation in the Czech Republic is characterized by a fertility rate 
which lies well below a sustainable level89 since the beginning of the 1990s and a 
life expectancy of 73.5 (79.9) years for males (females) born in 2006. Until the 
beginning of the 1990s, the total fertiliy rate in the Czech Republic (Czechoslovakia 
at that time) showed a fertility rate of 1.9 children. However, in the course of the 
"velvet revolution" and the peacefully separation of the Czech Republic and 
Slovakia in 1993, fertility in the Czech Republic decreased considerably down to a 
value of around 1.3 children in 2006. Life expectancy is expected to rise by 
approximately six years for men and four years for women until it reaches 79.7 
(84.1) years for men (women) born in 2050. Figure 10 shows the age-specific 
population structure for the Czech Republic in 2006. 

It can be observed that the cohort indicating the largest number of individuals is 
the cohort aged 32 in the year 2006. This can be explained by the respective fertility 
rate which adds up to 2.43 children per woman in the year of 1974. After 1974, 
births have declined until the birth rate reached a level of 1.33 in the year 2006. 

87 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

88 Exchange rate as at December 29th, 2006. 

89 A sustainable level in fertility in terms of a constant population development over time is 
reached at a total fertility rate of approximately 2.1 children per woman not taking into account 
migration and changes in life expectancy. This level is also referred to as the replacement rate. 
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Figure 1 O: Population structure In the Czech Republic (2006) 
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As this survey examines the liabilities due to future pension payments, the 
development of elderly persons represents an important aspect. This development 
is mainly determined by the population structure in the base year and the future life 
expectancy.90 

As Figure 11 shows, the number of elderly persons in the Czech Republic will 
increase by more than 50 per cent until the year 2040. One reason for this is the 
large generation of 30 to 35 year old persons in 2006 who will enter the group of 
elderly persons in the years 2036 to 2041. The other reason is the life expectancy 
which is expected to rise considerably until 2050, as described above. This 
numerical increase will obviously have a major impact of the future pension 
payments, as will be indicated later in this chapter. 

90 As in all other country chapters of this survey, future migration is assumed to be zero. 
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Flgure 11: Development of elderly persons (aged 60+) In the Czech Republic 
indexed to 100 in 2006 
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Source: Own calculations based on Eurostat (2009) 

3.3.2 The Czech pension system 

2025 

Year 

3.3.2.1 The principles of the Czech pension system 

2030 2035 2040 

The Czech pension only marginally distinguishes between public and private 
employees since only members of the armed forces receive their pensions directly 
out of the state budget. All others are covered by the same mandatory defined 
benefit scheme. Furthermore, there is only one large fund for old-age, disability, 
and survivor pensions. To this fund every worker has to contribute 28 per cent of 
gross income split into 6.5 percentage points to be paid by employees and 
21.5 percentage points by employers. Self-employed pay the same contribution 
rate, but their calculation base represents 50 per cent of the difference between 
incomes and expenses, at least half of the average gross monthly wage. 
Furthermore, there is an additional voluntary private fully funded scheme to which 
workers can contribute with tax-preferred contributions. 

The pension is a combination of a basic flat rate pension of currently 1,400 CZK per 
month paid to everyone who is eligible to a pension and an earnings related part. 
The replacement rate is 1.5 percentage points per year of contribution on the 
average earnings of the years since 1985. The period over which earnings will be 
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averaged will increase until 2015 from when on it will remain constant for 30 years. 
The minimum earnings-related pension is 770 CZK per month. Pension values are 
currently indexed to CPI growth incremented by one third of average real wage 
growth. 

Eligibility to a full pension is achieved at a legally defined age after at least 25 years 
of contribution, with a generous regulation for periods of education and child-
raising. The age is currently raised by two months per year for men and four months 
per year for women to reach a common 63 years in 2013. Women with children may 
retire earlier. With at least 15 years of contribution full pension can be claimed from 
the age of 65. Early retirement is only possible incurring lifetime pension 
deductions. 

3.3.2.2 Recent reforms of the Czech pension system 

Since 1989 there have been a number of small reforms. The fully funded voluntary 
scheme was introduced in 1994 and the tax-preferred status was introduced after 
1995. In 1995, measures were taken to gradually increase the pension age from 
formerly 53-57 / 60 years (women/men) to 59-63/ 63 years until 2013, together with 
an age requirement harmonization between men and women. In 2003, the 
possibility to retire early with reduced payments only until the regular pension age 
is reached was abolished along with the possibility to receive working income 
without pension income being cut. 

There has been an active discussion of reform measures in the Czech Republic for 
the last few years which, so far, has only resulted in a "National Strategy Report on 
Adequate and Sustainable Pensions". Thus, since the current pension system is 
increasingly perceived to be inadequate in facing the demographic change further 
reforms seem very likely. One good reason for that is the case of Poland which 
made severe adjustments to its pension system in a similar situation. 

3.3.3 Measuring the Czech accrued-to-date pension liabilities 

There is no separate pension employer scheme for civil servants in the Czech 
Republic, therefore only the social security pension scheme is subject to our 
calculations. However, pension benefits are administered by different institutions. 
The following table gives an overview of these institutions and their pension 
budgets in 2005 and 2006:91 

91 No data was supplied for the year 2007. 
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Table 12: Social security pension payments Czech Republic 
(inbn.CZK) 

Institution Pension payments (2005) 

Czech Social Security Administration (CSSA) 241.17 
Old age pensions 174.11 

Disability pensions 44.99 

Survivor pensions 22.07 

Ministry of Interior 2.74 
Old age pensions 2.42 

Disability pensions 0.17 

Survivor pensions 0.lS 

Ministry of Defence 3.14 
Old age pensions 2.84 

Disability pensions 0.14 

Survivor pensions 0.16 

Ministry of Justice 0.36 
Old age pensions 0.30 

Disability pensions 0.04 

Survivor pensions 0.02 

Total 247.41 

Source: Czech Statistical Office (2007) 

Pension payments (2006) 

266.22 
193.93 

48.89 

23.40 

2.99 
2.64 

0.17 

0.18 

3.29 
2.98 

0.15 

0.16 

0.39 
0.33 

0.04 

0.02 

272.91 

Applying the methodology of calculating ADL described in chapter 2 of this survey, 
the estimations for the Czech social security pension system produce the following 
results, shown in the supplementary table (PBO approach). 

As Table 13 shows, the balance starts with pension entitlements of 5,895.11 bn. 
CZK. Entitlements are increased by social contributions equal to 586.12 bn. CZK 
which can be divided into employer actual social contributions (200.56 bn. CZK), 
household actual social contributions (76.32 bn. CZK) and household social 
contribution supplements (309.24 bn. CZK). The last-mentioned entry is sometimes 
referred to as the capital cost. It can also be regarded as a fictitious rate of return of 
the pension liabilities in case they were funded. 

Paid pension benefits in 2006 reduce the entitlements by 272.91 bn. CZK. The so-
called other increase of pension entitlements adds up to 266.03 bn. CZK. Hence the 
balance of 2006 closes with pension entitlements of 6,474.35 bn. CZK, equal to 
about 200 per cent of GDP 2006. The rows 6 to 9 do not contribute to the 
entitlements as there has not been a pension reform in the Czech Republic in 2006 
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affecting future pension payments, likewise the assumptions regarding discount 
rate, wage growth and demographic development have not been changed either. 

Table 13: Supplement.iry table Czech Republic 2006 PBO 
(in bn QK) 

Non-core national accounts 
(flgu,.a In bn. C2K) 

Genentl Social 
Government Sacurlty 

G H 
upening Balance :sheet 

1 Pens10r1 entitlements 5 895.11 
c.;,,onges ., pens,on ent,lfement• ooe to t11111sact1ons 

Sum 2.1 2 lncrea• In pension entitlements due to mclal contribution• 586.12 ID 2.4 
2.1 Employer actual social contnbut,ons 200.56 
2.2 Employer imputed social contnbut/OM 
2.3 Household actual social contributions 76.32 
2.4 Household social contribut,on supplements 309.24 

3 Other (acluanal) ,ncre.,. of pension entillement• 266.03 
4 Reduction in pension entitlements due to payment of pension beneits 272.91 

2 + 3 -4 5 Change In penllon •ntlUem,nta due lo aoclal contrfbutloM and pension 
benefits 579.24 

6 Transfers of enbllemenls bel'Men schemes 0.00 
7 Changes in pension entitlements due to other transact10rtS 0.00 

LJJarJllll'l's ,n pens,on entdlements due to olher econom,c rlUW'S 

e Changes in entitlements due to r1NIIU1110f'ls 0.00 
9 Changes in entitlements due to other changes in 1,ohMne I 0.00 

vw1ng Balance Sheflt 
1 o Pension entitlements 6474.35 

Pension enbllements (% of GDP 2006) 200.35 
11 Output 
12 Assets held at the end of the penod to meet pensions 

Source: Own calculations 

Results quite different to those under PBO approach can be observed when 
applying the ABO approach. Again, comparing Table 13 and Table 14 the 
differences in results using PBO or ABO approach can be seen very clearly. The 
actual contributions paid by employers and households stay the same - these are 
statistical figures and do not depend of the choice between ABO and PBO. 
However, quite significant changes must be stated when looking at the pension 
entitlements in the opening and the closing balance sheet. At the beginning of 
2006, pension entitlements add up to 4,856.53 bn. CZK (whereas under PBO 
approach they were 5,895.11 bn CZK), the entitlements at the end of the year show 
5,338.48 bn. CZK (whilst under PBO they amount to 6,474.35). In terms of fraction of 
GDP the ABO result shows nearly 35 percentage points less than under PBO 
approach. 
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Table 14: Supplementary table Czech Republic 2006 ABO 
(inbn CZK) 

Opening Balanca Sheet 
1 Pension entttlements 

UN1nges ,n pens,on entd1ements due to transactions 
Sum 2.1 2 lncrea• In penalon entitlements due to eocl• I contributions 
to 2.4 

2 1 Employer actual soc,al contnbution• 
2 2 Employer imputed social contributions 
2 3 Household actual social contnbutions 

2 4 Household social contribution supp/omants 
3 Othor (actuarial) 1nc"'810 al pension entitlements 

4 Reduction 1n pension entitlements due to payment of pena,on benefits 

2+ 3 .4 5 Change In penllon entitlements due to IOCl• I contribution• and pension 
benefit• 

6 Transfers al entitlements between schemes 
7 Changes in pension entitlements due to other transactions 

Non--core national •ccounta 
(llguraa In bn. wn, 

General Socl• I 
Government S• curtl.y 

G I H 

4858.53 

531.78 

200.56 

76.32 
254.88 
223.10 
272.91 

481.95 

0.00 
0.00 

c.;nenges ,n pension sntdlements due to other econom,c n-OMG 
8 Changes ,n entitlements due to ...,,uations 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

....nR!i/ng ,:;,alance Sheet 
10 Pension entitlements 5338.48 

Pension entttlements (% of GDP 2006) 168.02 
11 Output 
12 Assets held at the end al the penod to meet pensions 

Source: Own calculations 

It should be mentioned that the PBO/ABO choice also has an impact of the 
household social contribution supplements as well as the other (actuarial) increase 
of pension entitlements; the contribution supplements are affected because the 
average of opening and closing pension liabilities is the basis for estimating this 
figure. Changing pension liabilities will therefore always change contribution 
supplements at the same time. 
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3.4 DE - Germany 

Germany's population amounted to 82.44 million persons as at January 1 't, 2006.92 

Thus, it represents the largest country of the European Union in terms of 
population. Since 2002, Germany's currency is the Euro. The GDP in 2006 came up 
to an amount of 2,321.5 bn. EUR which corresponds to a per capita GDP of 28,200 
EUR. The German economy is dominated by the service sector which accounts for 
about 69 per cent of GDP compared to about 29 per cent in the industrial sector. 
The largest single categories within the two sectors are trade related (25 per cent) 
and financial services (50 per cent) in the service sector as well as the manufacturing 
business (80 per cent) in the industrial sector. 

3.4.1 The demographic development in Germany 

As with most of the European countries, the demographic situation in Germany can 
be described by two main aspects: Fertility rates have decreased since the 
beginning of the 1970's and currently are at a level just below 1.4 children per 
woman; life expectancy has increased in the last decades and is assumed to rise 
further. Figure 12 shows the demographic structure in Germany for the year of 
2006. 

Looking at the age-specific distribution of persons, some historic events and 
turning points can be monitored. The first one can be identified at the cohort of 
persons aged around 60 years in 2006. The relatively low numbers can be attributed 
to World War II and corresponding low fertility rates during that time. In the 
postwar period, fertility recovered quite rapidly which led to the so-called baby 
boom. These are the age groups between 35 and 55 years old in 2006. The baby 
boom was followed by the baby bust - analogous to many other industrialized 
countries at the end of the 1960's a birth rate slump began which can be ascribed to 
the introduction of the birth control pill as well as other social changes (e.g. 
different role perception for women). Numerically, the total fertility rate reached its 
maximum of 2.53 in 1964. After that, it dropped to a value of 1.50 in the 1970's and 
amounted to 1.32 children per woman in 2006.93 

92 Figure as at January 1 ", 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

93 Please note that until 1991, these figures only apply to the western part of Germany. This is one 
reason for the further decline in birth rates during the 1990's when the combined total fertility rate 
dropped to a value of 1.24 children per woman (1994), due to a tremendous decrease of birth rates 
in the eastern part of Germany after reunification. 
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Figure 12: Population structure In Germany (2006) 
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The German population experienced considerable increases in average life 
expectancy in the past decades. Males (females) born in 1960 faced a life 
expectancy of 66.5 (71.7) years. This value grew up to 77.2 (82.4) years in 2006, and 
is assumed to rise further to 82.0 respectively 86.9 years by 2050. Figure 13 
demonstrates the assumed development of persons aged 60 or more in Germany 
between 2006 and 2045. 

The increase in elderly persons in Germany can be classified as quite moderate, 
compared to other countries observed in this survey. The maximum of this 
development is reached in the year 2032, after this point figures begin to decline. 
This is due to the fact that after 2030 the so-called baby bust generation born after 
1970 will enter the observed age-group. As these cohorts are relatively small in 
numbers (see Figure 12), it is straightforward that the number of elderly persons will 
decrease after 2030. In 2045, the group of persons aged 60 or older will still be 
nearly 35 per cent larger than in 2006. 

68 



Figure 13: Development of elderly persons (aged 60+) In Germany 
indexed to 100 in 2006 
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As described later in this chapter, there is a special pension system for civil servants 
in Germany. There are two reasons for the use of separate population data for civil 
servants. First, the data supply for this group is excellent. Secondly, the age-specific 
structure of this group diverges considerably from the general population which 
might lead to other results calculating the pension liabilities. The age-specific 
structure ofthis group in 2006 is demonstrated in Figure 14.94 

94 The group of persons shown in Figure 16 include current civil servants in 2006 as well as the for-
mer civil servants who retired in 2006. Please note that there are two groups of persons employed 
in the public sector in Germany. One is treated as general employees when it comes to issues of 
social insurance (including public pensions); this group receives benefits from the social security 
pension scheme as well as supplementary benefits from a special scheme called VBL. The other 
group - referred to as civil servants in this survey - receives pension benefits from a special general 
government employer pension scheme. 
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Figure 14: Structure of clvll servants' populatlon In Germany (2006) 
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It is apparent when analyzing the age-structure of this group that there are major 
differences to the structure of the general population. The first big discrepancy is 
the majority of males in relation to females. This is because especially before the 
1970s mainly males were engaged as civil servants. Another noticeable feature is 
the decline of persons in the age cohorts 30 to 50 years old in 2006. This can be 
traced back to unsteady behaviour in employment over time. Due to lack of special 
data, life expectancies for civil servants are assumed to be the same as for the 
general population. Figure 15 shows the development of persons aged 60 or older 
from 2006 until 2045. 

It can be observed that the increase of elderly persons stops at the year 2025; 
afterwards, this age group diminishes again. In 2045, it even falls below the level of 
2006 - admittedly, part of this effect must be ascribed to the fact that no new 
employment is allowed in this projection. However, it must be stressed that until 
2025 the number of persons aged 60 or older rises by more than 35 per cent. 
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Figure 15: Development of elderly cMI servants (60+) In Germany 
indexed to 100 in 2006 

200 ~--------------------------, 

8 
"ii 
~ 160 ..._ _________________________ __, 
0 
N 

-:;-
0 

~ 140 +---------------------------l 
C 

~ 
8. 
~ 120 +-----.,,..~----------------"'..------l ., 
"C 
ijj 

2006 2010 2015 2020 2025 
Year 

2030 2035 2040 

Source: Own calculations based on Statistisches Bundesamt (2007a, 2007b, 2006a, 2006b, 2005a, 2005b) 

3.4.2 The German pension system 

3.4.2.1 The principles of the German pension system 

In the German old age pension system there is a structural separation between 
privately employed people, farmers, self-employed persons and civil servants. Only 
the pensions of privately employed people civil servants and farmers are financed 
by state systems, self-employed persons are in schemes which are not state 
controlled.95 While there is a point system based on contributions for private 
employees and farmers, civil servants do not pay contributions; their post-
retirement payments are seen as a compensation for their life-time duty to serve 
the country and are in a way part of their salary. 

For private sector employees there is a mandatory PAYG scheme to which they 
have to contribute 19.9 per cent of their income, where payments are made by the 
employer and the employee to equal parts. In 2001, a publicly subsidied private 

95 In fact, the old age insurance for farmers (Adl) is regarded as part of the German social security 
pension scheme in this survey. 
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pension - the so-called "Riester-Rente" - was introduced to which workers can 
contribute up to four per cent of their income. This scheme is fully funded. 
Contributions or premiums respectively are tax-preferred as taxes only need to be 
paid on benefits. At the same time an upper bound was set to contributions for the 
first pillar (20 per cent until 2020, 22 per cent until 2030). 

By contributing to the mandatory scheme people earn pension points with one 
point corresponding to one year of average earnings. Earnings above an annually 
adjusted threshold are not taken into account. The benefits are then calculated as 
the product of accumulated points and the point values (different in East and West) 
after retirement. The pension point value is annually adjusted by the growth of 
gross wages net of pension contributions and notional contributions to the 
"Riester-Rente". Furthermore, a sustainability factor was introduced which anchors 
the point value to the ratio of contributors to retirees. 

The regular retirement age is still 65 (to be incremented between 2011 and 2029 to 
67) with a possibility for early retirement after the age of 60 which was raised to 63 
from 2006. There is a penalty of 0.3 percentage points per month of early retirement 
and a bonus of 0.5 percentage points per month of late retirement. 

The pension for civil servants is calculated as a ratio of the final salary they have 
earned for at least three years before retirement. The regular retirement age is 65.96 

The replacement rate is about 1 .79 percentage points per year of service, with a 
maximum of 71.75 per cent.97 Per year of retirement before the age of 63 there is a 
deduction of 3.6 percentage points. Retirement is not possible before the age of 60. 

3.4.2.2 Recent reforms of the German pension system 

In 1992, benefit indexation was moved from gross wage indexation to net wage 
indexation. Furthermore, the deductions for early retirement were only legislated in 
1992. In 2001, the net wage indexation was in part taken back to anchor benefits to 
the development of gross wages net of pension contributions. A severe system 
change was achieved in that reform by the introduction of the financially funded 
"Riester-Rente", its preferred tax position and the fact that contribution rates were 
given an upper bound. Three years later in 2004 the sustainability factor was 

96 However, there are exceptions for certain professional groups like policemen or firemen who 
have a regular retirement age of 60. 

97 In 2001, the government decided to reduce the replacement rate from 75 per cent in 2003 to 
71.75 in 201 0. In 2007, the replacement rate amounted 72.97. 
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introduced which connected pension point values to the development of the ratio 
of contributors to retirees. A gradual increment in the retirement age was 
postponed and finally legislated in 2007. Regular retirement age will be raised from 
65 to 67 years between 2011 and 2029. Furthermore, a catch-up factor was 
introduced to the pension formula in 2007 which takes into account non-
implemented deductions from the past between 2011 and 2013. 

3.4.2.3 Measuring the German accrued-to-date pension liabilities 

For calculating the pension liabilities, four pension schemes had to be taken into 
account. The first two were the general pension insurance (DRV) and the old age 
insurance for farmers (Adl) which were classified as social security (column H in the 
supplementary table). Table 15 shows the pension benefits for these schemes in 
2005, 2006 and 2007 as a starting point: 

Table 15: Social security pension payments Germany 
(in bn. EUR) 

Institution 

General pension insurance (DRV) 

Old age insurance for farmers (Adl) 

Total 

Source: Statistisches Bundesamt (2008) 

2005 

229.03 

2.97 

232.00 

Pension payments 

2006 2007 

230.76 231.99 

2.93 2.88 

233.69 234.87 

These payments include old age benefits, disability benefits and survivor benefits. 
To account for the recent pension reforms of the DRV, certain assumptions had to 
be made. To estimate the so-called sustainability factor (the future ratio of 
contributors to retirees) we took the future ratio of persons aged 20 to 60 to 
persons aged 60 or older as an approximation. Concerning the future contribution 
rate, we estimated it to rise to 22 per cent in 2030 and stay constant thereafter. The 
increase of the retirement age enacted in 2007 has been taken into account for the 
pension liabilities of 2007 only, because for the base year 2006 we took the legal 
status quo of 2006 as a basis.98 

Providing the government employer pension scheme in column G of the 
supplementary table, the general civil servants' scheme and the supplementary 

98 The supplementary tables for 2007 can be found in the appendix of this survey. They have not 
been included in the continuous text in order to ensure a certain convenience for the reader. 
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pension scheme for employees in the public sector not being civil servants come up 
to the following pension payments in 2005, 2006 and 2007, shown in Table 16: 

Table 16: Government employer pension payments Germany 
(in bn. EUR) 

Institution 

2005 

General civil servants' scheme 41.40 

Supplementary pension scheme (VBL) 4.04 

Total 45.44 

Pension payments 

2006 2007 

41.57 42.27 

4.08 4.24 

45.65 %51 

Source: Statistisches Bundesamt (2008), Versorgungsanstalt des Bundes und der Lander (2008, 2007, 2006) 

Analogous to Table 15, these payments consist of benefits regarding old age, 
disability and survivors. For calculation of liabilities of the general civil servants' 
scheme, the population shown in Figure 14 was used. The pension reform for civil 
servants from 2001 has been implemented by cutting the future pensions 
accordingly. For the supplementary pension system, the whole population was 
included. 

Table 17 displays the respective results of our calculations, beginning with the PBO 
approach. Starting with the general government employer pension scheme 
(column G), pension entitlements in the beginning of 2006 accrue to 1,008.44 bn. 
EUR. There are no actual contributions in this scheme; the imputed social 
contributions amount to 112.95 bn. EUR. Household social contributions 
supplements account for 53.44 bn. EUR. Pension benefits paid out in 2006 reduce 
the entitlements by 45.65 bn. EUR which leads to a change in benefits of 120.74 bn. 
EUR (row 5). Pension entitlements at the end of 2006 amount to 1,129.18 bn. EUR, 
which is equal to 48.7 per cent of GDP in 2006. 

With respect to column H, the opening stock of pension entitlements shows a value 
of 6,689.53 bn. EUR. Actual contributions account for 73.27 bn. EUR (employer) and 
83.68 bn. EUR (households). The household contribution supplement comes up to 
335.51 bn. EUR, the residual value indicates -217.32 bn. EUR. Pension benefits in 
2006 amount to 233.69 bn. EUR which leads to a change in pension entitlements of 
41.46 bn. EUR. Thus, the closing stock of pension entitlements shows 6,730.99 bn. 
EUR, corresponding to nearly 290 per cent of GDP in 2006. 
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Table 17: Supplementary table Germany 2006 PBO 
(inbn EUR) 

Non-core national accounts 
ffigure1 In bn. Fl m) 

General Social 
Government Securitv 

G I H 
Dnltning Balance :sMM 

1 Pension entitlements 1008.44 I 6189.53 
r :nann.s ,n pens,on enttt-nts due to transact,ons 

Sum 2.1 
2 Increase Jn penllon entitfementa due to eocl• I contributions 161.39 492.46 ID 2.4 

2.1 Employer actual soc,al contnbutions 0.00 73.27 
2 2 Employer imputed SOC/al contrlbut1011• 112.95 
2 3 Hou•ohold actual social contributions 0.00 83.68 
2 4 Household social contribut,on supplements 53.44 335.51 

3 Other (actuarial) Inc/88se of pension entillementa -217.32 
4 Reduction in pension entitlements due to payment of pension benefits 45.65 233.69 

2+ 3-4 5 Change In pension entitlements due to aocl• I contributions • nd penaion 
beneflla 120.74 41.411 

6 Translora of entitlements - set.em. 0.00 0.00 
7 Changes in pension entnlements due to other transact,ons 0.00 0.00 

Chengea ,n ,,,.,,,1011 en/dlemenls due to other economic ftoM 
8 Qiar,ges ,n entitlements due to ..... Iua11ons 0.00 0.00 
9 Changes in entItlements due 10 other changes in l<llume 0.00 0.00 

, x,_•1ng Balance .,,_, 

1 o Pension entIUemants 1129.18 6 730.99 
Ponsion entitlements (% of GDP 2006) 48.70 289.91 

, , Output 

12 A11et1 held at the and of the penod to meet pensions 

Source: Own calculations 

The same calculations were conducted using the ABO approach. Table 18 shows the 
respective results. Representing statistical figures from national accounts, numbers 
in row 2.1, row 2.3 and row 4 stay constant. Opening pension entitlements change 
to 916.58 bn. EUR (column G), respectively 6,044.37 bn. EUR (column H). Due to the 
fact that they depend on opening and closing pension entitlements, residual 
figures (row 2.2 in column G and row 3 in column H) as well as household social 
contribution supplements change as well. The closing pension entitlements of the 
general government employer pension scheme accrue to 1,012.54 bn. EUR, equal to 
almost 44 per cent of GDP; the respective figure for the social security pension 
scheme adds up to 6,093.13 bn. EUR or roughly 262 per cent of GDP. This means 
that the outcome lies nearly ten per cent below the result using the PBO 
approach.99 

99 Braakmann et al. (2007) estimate AOL for the German social security pension scheme which are 
roughly 20 per cent below the AOL shown in this study. This can be traced back to different me-
thodology as well as different parameter choices regarding growth and discount rate. 
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Table 18: Supplementary table Germany 2006 ABO 
(in bn. EUR) 

1 Pension entrtlemenls 
upemng aalanco :,heef 

I 
c;nsnges ,n pens1or, ent1t1ements aue to transactions 

Sum 2.1 2 lncrw•• In penalon entiUementll due to aocfal contributions 
to2.4 

2. 1 Emp/oJ,er actual social contributions 
2.2 Employer imputed social contributions 
2.3 Household actual •ocial contributions 
2.4 Houaehokl social contribut,on supplements 

3 Olher (actuarial) increase of penaion entitlements 

4 Reduction In pen1Ion entitlements due to payment of pension benetts 

2+ 3-4 5 Change In penalon entltlementa due to eoclal contrlbutlon1 and penalon 
benofllll 

6 Transfers of entitlements between schemes 
7 Changes in pension entitlements due to other transactions 

Non-core natlon• I accounts 
(flgUl'IB In DR. 1:UR) 

General SOCIII 
Government S1curlty 

G I H 

916.58 6(U4.37 

141.61 460.39 

0.00 73.27 
93.38 

0.00 83.68 
48.23 303.44 

-177.94 
45.65 233.69 

95.96 48.76 

0.00 0.00 
0.00 0.00 

~s m pension entttlements due to other econom,c flaws 
8 Changes 1n entitlement& due to nr.aluatt0ns 0.00 0.00 
9 Changes 1n entitlements due to other changes in -.olume 0.00 0.00 

...Af.N!ilnfl fjS/811CS ~,-

10 Pension entitlements 1012.54 6093.13 
Pension entitlements (% of GOP 2006) 43.60 262.47 

11 Output 
12 Assets held at the end of the penod to meet pensions 

Source: Own calculations 
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3.5 ES - Spain 

Spain is the second largest country of the European Union in geographical terms. It 
has a population of 43.75 million inhabitants as at January 1'\ 2006.100 The Spanish 
economy has been growing steadily since the transition towards democracy started 
in 1975. The accession to the European Community in 1986 furthered the Spanish 
economic expansion accompanied by a falling unemployment rate and a reduced 
inflation rate. It is one of the twelve countries which introduced the Euro currency 
on January 1 't, 2002. Its GDP is estimated to be 982.3 bn. EUR in 2006, the 
corresponding per capita GDP amounts to 22,300 EUR. The Spanish labour force is 
estimated to be about 21.6 million. 

3.5.1 The demographic development in Spain 

From a demographical point of view, Spain represents a special case among the 
countries examined in this survey. To investigate this issue a little further, one has to 
go back to the 30s and 40s of the previous century. From 1936 to 1939 the Spanish 
Civil War took place resulting in a victory of the Nationalist forces under General 
Franco. However, in World War II Spain was neutral, and no acts of war took place 
on Spanish territory. These two historic facts can still be recognized in the age-
specific population structure of 2006 which is illustrated in Figure 16. 

At the cohorts aged 65 to 70 years in 2006 a numerical decline can be observed. 
This can be traced back to the uncertain times of the Spanish Civil War - we know 
from the countries previously examined that in times of war or country-wide riots, 
fertility rates rapidly decrease. For the same reason, low fertility rates during World 
War II cannot be observed, simply because the population in Spain was not 
involved. 

However, the second main feature of the Spanish population structure can very well 
be monitored in other industrialized countries. It is the decline of fertility rates 
starting in the beginning of the 1970s - often referred to as the baby bust (which 
followed the so-called baby boom generation), accompanied by the introduction of 
birth control pill (although this was not the only reason for the sudden drop of birth 
rates). It is indeed worth mentioning that the baby bust in Spain started a little later 
than in the other countries. Numerically, the total fertility rate sank from a level of 
nearly 3.0 children per woman in 1970 to 2.2 children in 1980 and reached its 
minimum late in 1996 with a value of 1.16 children per woman on average. 

100 We display country data for 2006 since this is a main base year for our calculations. 
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Figure 16: Populatton structure In Spain (2006) 
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Average life expectancy in Spain amounts to a relative high value compared to 
other European countries. A male (female) born in 2006 can expect to live 77.7 
(84.4) years. According to the assumptions of Eurostat this value is going to rise to 
81.4 respectively 87.9 years for males/ females born in 2050. Figure 17 gives an 
overview of the quantitative development of persons aged 60 or older. 

From the perspective of 2006, the number of elderly persons is expected to grow 
considerably. In 2030 there will be nearly 50 per cent more representatives of this 
age group, and until 2045 this figure will have increased by 75 per cent in relation to 
2006. However, it has to be noted that in the years between 2006 and 2020 the rise 
in numbers is quite modest - this is an important aspect as this period turns out to 
be more relevant for the ADL calculated in this survey. 
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Figure 17: Development of elderly persons (aged 60+) In Spain 
indexed to 100 in 2006 
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3.5.2 The Spanish pension system 

2025 

Year 

2030 

3.5.2.1 The principles of the Spanish pension system 

2035 2040 

The Spanish public pension system consists of two schemes: A non contributory 
basic scheme provides assistance for the low-income earners and a labour-market 
contributory system provides social security for the rest. 

The basic scheme grants means-tested assistance for individuals who earn less than 
a certain threshold (4,043 EUR as of 2005). No previous contributions are required in 
order to obtain the benefits. The labour market-based social security is financed by 
contributions from employers and employees. Contributions are excluded from the 
income tax base while pension benefits are taxed as labour income. Hence, the 
public pension system is administered and managed by the Seguridad Social (55) as 
a defined benefit PAYG system. 

Eligibility for the benefits requires an entry age of 65 years and at least 15 years of 
contribution. The pension benefit is related to the number of contribution years 
and the contributions paid. The earnings base is pay over the last 15 years. Benefits 
start at 50 per cent of the earnings base if an individual retires at 65 with the 
minimum required years of contribution. Each additional year until 25 increases the 
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benefits by three per cent and afterwards by two per cent each additional 
contribution year until 35. Early retirement is penalized with benefit reductions of 
eight per cent for every year of premature retirement; by six per cent in the case of 
individuals who have contributed for at least 40 years. Pensions are adjusted in line 
with inflation.101 

The reform of 2002 has further abolished the mandatory retirement age in the 
private sector (65 years of age) and incentivized labour after that age by increasing 
pension benefits by two per cent for each additional year of work. Moreover, 
pensions have been made compatible with part-time work, adjusting the pension 
benefits to the length of the working day. 

3.5.2.2 Recent reforms of the Spanish pension system 

The New law on Social Security Measures which came into force on January 1•t, 
2008 changed some parameters regarding early retirement pensions and old age 
pensions. The goal of this pension reform was to increase labour participation and 
improve the balance of the pension system in terms of long-term sustainability. The 
following adjustments have been conducted: Preconditions to partial retirement 
have been incremented; incentives for postponing old-age retirement have been 
improved and certain aspects of invalidity pensions have been alterated.102 

3.5.3 Measuring the Spanish accrued-to-date pension liabilities 

Analogous to the previous chapters, we use the pension benefits paid in 2005, 2006 
and 2007 as a starting point. These are shown in Table 19.103 

101 For a closer look on the Spanish pension system, see OECD (2007), p. 181-182. 

102 For a closer look on the pension reform 2007 in Spain see Ministry of Labour and Social Affairs 
(2008). 

10' For the year 2007, no breakdown of total pension payments was available. 
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Table 19: Social security pension payments Spain 
(in bn EUR) 104 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: INE (2008) 

2005 

45.47 

8.34 

15.14 

68.95 

ES- Spain 

Pension payments 

2006 2007 

48.85 

8.93 

15.94 

73.72 79.81 

Aggregate pension benefits in 2006 add up to an amount equal to 7.5 per cent of 
GDP. Applying the Freiburg model to calculate the AOL using the PBO approach 
first, the following outcomes are generated, indicated in Table 20:105 

Table 20: Supplementary table Spain 2006 PBO 
(inbn EUR) 

Non-core national •ccounta 
(figure• In bn. EUR) 

General Socl• l 
Government Security 

G I H 
upenmg tJ•lanca :>heel 

1 Pension entitlements 1 871.03 
Changes ,n penston entitlements due to transactions 

Sum 2.1 2 Inc,.•• In pension entltlementa dua to eoclal contribution. 179.69 ID 2.4 

2. f Employer &etuaJ social contnbut1ons 61.39 
2.2 Employer imputed social contribut,ons 
2 3 Household actual soc.,rtl contnbut,ons 21.37 
2 4 Household social contnbulion supplements 96.93 

3 Other (actu•riai) 1ncl'88$e of pension ent1Uements 29.02 
4 Reduction in pension entitlements due to payment of pension benefits 73.72 

2 + 3-4 5 Change In penlion entltlementa due to aoc:1• 1 contribution• •nd pen•on 
benefits 134.98 

6 Transtera of entitlements between schemes 0.00 
7 Changes in pension entitlements due to other transactK>nS 0.00 

Changes ,n pe,ns,on entdfements aue to other econo,n,c flOMIS 
8 Changes in entitlements due to r9\81uattons 0.00 
9 Changes in entitlements due to other changes In 't01t.Ml1e I I 0.00 

--,ng Balance Sheet 
1 O Pension entitlements 2006.01 

Pension entitlements (% of GOP 2006) 204.21 
11 <Mpul 
12 Assets held al I,.., end ofl,.., penod lo meet pensions 

Source: Own calculations 

'°' Unfortunately no further breakdown was given for the year 2007. 

105 The supplementary tables for the year 2007 can be found in the appendix. 
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Pension entitlements in the beginning of 2006 come up to 1,871.03 bn. EUR. Actual 
contributions from employers (61.39 bn. EUR) and households (21.37 bn. EUR) as 
well as household social contribution supplements to the amount of 96.93 bn. EUR 
increase the pension entitlements by 179.69 bn. EUR (see row 2). Entitlements are 
reduced by pension payments amounting to 73.72 bn. EUR, the residual value in 
row 3 accounts for 29.02 bn. EUR. Thus pension entitlements of the social security 
pension scheme constitute 2,006.01 bn. EUR in the end of 2006. This corresponds to 
around 204 per cent of the Spanish GDP in 2006. Obviously, results change when 
switching over to the ABO approach. Table 21 displays the respective results: 

Table 21: Supplementary table Spain 2006 ABO 
(in bn EUR) 

t Pension entitlements 
Opening Balance ,.,_ 

I 
L.AunftaUI m pens10t1 enttt1ements aue lo tmnsect,ons 

Sum 2.1 
2 lncre• ee In penalon entitlement. due to eoclal conbibutions 

ID 2.4 
2 f Employer ectual social contnbutions 
2 2 Employer ,mputod social contnbutions 
2.3 Household actual social contributions 
2 4 Household social contribution supplement• 

3 Other (ectuanal) increase of pension ent1tloments 

4 Reduction in pension entdlements due to payment of pension benefits 

2+ 3 .4 5 Change In penllon entitlemenD due to eoclal contrlbutlon1 and pension 
benefits 

6 Transfers of entitlements between schemes 

7 Changes in pension entitlements due to other transact10r1s 

Non-core n• tlon• I accounts 
(figunts In bn. cur<) 

Gonsntl Social 
Government Securltv 

G I H 

1623.20 

166.83 

61.39 

21.37 
84.06 
23.09 
73.72 

116.20 

0.00 
0.00 

r..;nsnges in pens,on fH1ldrrn11,!!111/S due lo other econom,c rtO'NS 
8 Changes in ent1tfements due to n!Nlluations I 0.00 
9 Changes 1n entitlements due to other changes in \Olume I 0.00 

"""'ing Balance Sheet 
10 Pensf01"'1 entitlements 1739.40 

Pension entitlements (% of GDP 2006) 177.07 
11 Output 
12 Assets held at the end of lhe penod to moot pensions 

Source: Own calculations 

Statistical figures from national accounts shown in row 2.1, row 2.3 and row 4 are of 
course not affected by the switch to ABO. But this does not hold for pension 
entitlements itself and those figures which depend on opening and closing 
entitlements (household social contribution supplements and the residual figure in 
row 3). Opening pension entitlements accrue to 1,623.20 bn. EUR; household social 
contribution supplements come up to 84.06 bn. EUR. The other (actuarial) increase 
of pension entitlements as the balance figure amounts to 23.09 bn. EUR while 
closing pension entitlements add up to a value 1,739.40 bn. EUR. This corresponds 
to roughly 177 per cent of GDP in 2006. 

82 



Fl-Finland 

3.6 Fl - Finland 

Finland has a population of 5.26 million inhabitants as at January 1st, 2006.106 The 
national currency is the Euro since Finland is one of the twelve countries which 
introduced the Euro currency on January 1st, 2002. Finland has a highly 
industrialized free-market economy with a per capita output even higher than other 
western economies such as France, Germany or Sweden. The largest sector of the 
economy is services at 65.7 per cent, followed by manufacturing and refining at 
31.4 per cent. The GDP in 2006 added up to 167.0 bn. EUR; this corresponds to a per 
capita GDP of 31,700 EUR. 

3.6.1 The demographic development in Finland 

Finland is, after Norway and Iceland, the most sparsely populated country in 
Europe. Nevertheless, it features a rather interesting demographic history in terms 
of fertility. The fertility rate after World War II showed an unusual high figure of 3.5 
births per woman - most other European countries faced fertility rates well below 
replacement level of 2.1 -, it dropped to a minimum of 1.5 in 1973 as in most other 
European countries at that time, finally stabilized at a value of around 1.8 and 
stayed at that level until 2006. The current fertility rate can be regarded as the 
upper end in a European context, comparable to countries like Denmark, Sweden or 
the UK. Figure 18 shows the age-specific population structure of Finland in 2006. 

The baby-boom shortly after World War II can clearly be observed at the age cohort 
of 60 year old males and females. Looking at the cohorts aged 30 to 35 in 2006, the 
minimum of births in 1973 can be seen. Since then, the number of births stabilized 
and the demographic change does not seem to be as severe as it is in many other 
European countries. Nevertheless, Figure 18 shows very clearly that the numerically 
strongest cohort is the one at the age of around 60 - people who just retired or will 
retire soon. Figure 19 shows the numerical development of elderly persons, starting 
from 2006 until 2045. 

106 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 
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Figure 18: Population structure In Finland (2006) 
age groups Oto 100 years 
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As shown in the following figure, the number of elderly persons in Finland will 
increase quite rapidly. The first reason for that can be found when looking at the 
cohort size of 60 year old persons in the age pyramid in Figure 18. Another 
important reason is the rising life expectancy; a male (female) person born in 2006 
can expect to reach an age of 75.9 (83.1) on average. This figure is assumed to rise 
up to 81.9 (86.5) in 2050. Nevertheless, one has to point out that the number of 
elderly persons will reach its peak between 2025 and 2030. After that, this figure will 
decrease slowly which can be ascribed to the development of birth rates in the 
second half of the 20th century. 
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Figure 19: Development of elderly persons (aged 60+) In Finland 
indexed to 100 in 2006 
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3.6.2 The Finnish pension system 

-----

2025 
Year 

2030 

3.6.2.1 The principles of the Finnish pension system 

Fl - Finland 

2035 2040 

In Finland, almost all gainful employment is covered by pension provision. Self-
employed persons, farmers, seamen and public-sector employees have their own 
pension acts. The public pension system (the first pillar) is made up of two statutory 
pension schemes: one is the national pension scheme guaranteeing a minimum 
pension to all residents whereas the other is an employment-based, earnings-
related pension scheme. The schemes for private-sector employees are partially 
pre-funded while the public-sector schemes are PAYG financed. 

Voluntary pension schemes are not very common in Finland compared to many 
other European countries. The reason for this is, among other things, that the 
statutory earnings-related pension scheme has no upper limit for the pensionable 
earnings or for the pension. In 2000, pensions for voluntary schemes represented 
only 4.4 per cent of all pension benefits while contributions were 5.6 per cent of 
total contribution. While the second pillar occupational schemes are decreasing, 
individual savings are increasing their importance. 
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The statutory schemes are closely linked together, with the amount of national 
pension depending on the size of the earnings-related pension benefits. Increases 
in the earnings-related pension reduce the national pension by 50 per cent of the 
increase in the earnings-related pension. If the earnings-related pension is above a 
defined level, the national pension is not paid at all. Therefore only about half of 
pensioners who receive an earnings-related pension also receive a national 
pension. At the same time there are 100,000 pensioners getting only national 
pension. Taking all pension types into account the total number of pensioners in 
2004 was roughly 1.3 million. 

National pensions are intended to provide a basic retirement income for those 
whose earnings-related pensions are small or non-existent. All residents of Finland 
are eligible for the national pension. It is a flat-rate benefit, financed through taxes 
and contributions, and is based on residence for people over 65 without a sufficient 
earnings related entitlement. It is means-tested, which means that only those who 
do not receive an income pension can receive the national pension at its maximum 
level.107 

The financing of earnings-related pensions is a combination of a fully funded and a 
PAYG system based on pension contributions from both employers and employees. 
The pre-funded scheme covers approximately one quarter of earnings-related 
pension outlays, the rest is financed through the PAYG system. Despite the partially 
funded system in pensions, Finland's earnings-related pension scheme is entirely of 
the defined-benefit type. The pre-funding is collective in the sense that it actually 
has no effect on the size of the pension. The main purpose of the pre-funding is to 
smooth pension contributions in the coming years. The financial position of the 
earnings-related pension scheme is fairly good as the system is running on 
surpluses. The annual surplus amounts to some 2.5 per cent in relation to GDP. The 
market value of the pension fund's assets was 58.7 per cent of GDP in 2004. 

The earnings-related pension scheme consists of several pension acts, which 
together cover the different sectors of the economy. In practice, all work between 
18 and 67 years of age, as employee or as an entrepreneur, is insured through the 

' 07 According to the final report of the European Central Bank/ Eurostat Task Force (2008), social 
assistance benefits shall not be considered in the supplementary table (see p. 20). The national 
pension scheme in Finland can be regarded as a social assistance scheme, thus, it will not be in-
cluded in our calculations. 

86 



Fl- Finland 

earnings-related pension acts.108 The individual pension is accumulated according 
to the following rules: 

Pensions accrue from all earnings between the age of 18 to 52 at the rate of 
1.5 per cent of wages a year, from 53 to 62 at 1.9 per cent and from 63 to 68 at 1.5 (if 
he or she draws an old-age pension) or 4.5 per cent a year without any cap. For a 
full-career worker working from age 20 until retirement at age 65, the total lifetime 
accrual will be 77.5 per cent of pensionable earnings.109 

3.6.2.2 Recent reforms of the Finnish pension system 

The Finnish pension system has been relatively stable over the last two decades as 
no major structural changes have been made. However, the severe recession in the 
1990s forced cuts in labour costs and outlined the underlying problems of long-
term sustainability of the pension system. A number of parametric changes have 
been implemented in the 1990s; these include, amongst others, an increase of the 
retirement age and a reduction of the target replacement rate both in the public 
sector. 

These modifications have been commonly perceived as a flexibility of the system 
showing the ability of the system to adapt to the changing circumstances. From the 
other side, these parametric reforms have had quite substantial cost containing 
effects. Without these reforms, the contribution rate would have had to increase by 
eight percentage points over the next 30 years. 

Since 1999, buffer funds have been developed in the earnings-related pension 
system in order to control sudden disturbances caused by recessions. This measure 
is linked to Finland's participation in the European Economic and Monetary Union 
(EMU), as during a recession the EMU requirements would otherwise be difficult to 
meet. The development of buffer funds entails that in the period of strong 
economic growth the contribution rate can be raised, and lowered during 
recession. 

108 The private sector pension acts are the employees pensions act (TyEL), the seamen's pensions 
act (MEL), the self-employed persons' pensions act (YEL), the farmers' pensions act (MYEL) and the 
farm closure allowance act (LUTUL); the public sector pension acts are the state employees' 
pensions act (VaEL) the local government pensions act (KuEL), the Evangelical-Lutheran church 
pensions act (KiEL) and the pension regulation for employees of the social insurance institution 
(KELA). 

' 09 For a detailed description of the pension scheme in Finland, see European commission (2007), p. 
331 et sqq. 
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A major reform of the Finnish private sector earnings-related pension system was 
agreed on in 2001-2002. The agreement was justified by the need to mitigate rising 
pension costs due to population ageing, similar to arguments spurring many other 
recent reforms in Europe. The large reform package consisted of an interesting 
combination of measures that were expected to improve both the economic and 
social sustainability of the pension system. The main aims were to base the 
pensionable pay on average earnings of the whole career, to change the indexation 
of pension rights to 80:20 before retirement are and 20:80 after retirement (wage 
growth: CPI), to introduce a life expectancy coefficient which adjusts pension 
expenditure according to the changes in life expectancy, and to implement a 
flexible retirement age for the old age pension between ages 63 and 68.110 

3.6.3 Measuring the Finnish accrued-to-date pension liabilities 

The following tables show the total pension expenditures of the various pension 
schemes, beginning with the private sector in Table 22: 

Table 22: Soclal security pension payments Finland 
(' b EUR . ) in n. , onvate sector 

Type of pension Pension payments 

2005 2006 2007 

Old age pensions 5.49 5.91 6.38 

Disability pensions 1.93 1.82 1.85 

Survivor pensions 0.86 0.91 0.96 

Total 8.28 8.64 9.19 

Source: Statistics Finland (2008) 

Expressed as a fraction of the GDP in the respective year, the pension expenditures 
changed from 5.3 per cent in 2005 to 5.2 per cent in 2006 and 5.1 per cent which 
means that expenditures for private sector pension developed rather constantly 
with a small downward trend. 

Table 23 shows the respective pension payments for the public sector pensions, 
divided into the general state employees' pension act (VaEL) on the one hand and 
all other public employees' pension acts on the other hand: 

110 For a detailed description of if the 2005 pension reform in Finland see Lassila and Valkonen 
(2006). 
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Table 23: Soclal security pension payments Finland 
( b E bl ) in n. UR,pu ic sector 

Institution Pension payments 

200S 2006 2007 

VaEL 2.98 2.98 3.11 

Old age pensions 2.37 2.38 2.49 

Disability pensions 0.29 0.29 0.30 

Survivor pensions 0.32 0.31 0.32 

Other public employees pensions 2.55 2.63 2.81 

Old Age pensions 1.95 1.98 2.10 

Disability pensions 0.45 0.50 0.55 

Survivor pensions 0.15 0.15 0.16 

Tot.ii 5.53 5.61 5.92 

Source: Statistics Finland (2008) 

Expressed as a share of the GDP in the respective year, pension expenditures in the 
public sector in 2005 added up to 3.5 per cent. In 2006, this figure amounted to 
3.4 per cent, and in 2007 it showed a value of 3.3 per cent. Similar to the 
expenditures in the private sector, the development has a minor downward trend. 
Applying the methodology of the Freiburg model, the respective outcomes for the 
year 2006 are shown in Table 24 and Table 25 (PBO and ABO):111 

The social security open balance accounts for 497.85 bn. EUR. These liabilities can 
be split into liabilities of the public sector adding up to 199.85 bn. EUR and those of 
the private sector amounting to 298.00 bn. EUR. Social contributions add up to 
39.75 bn. EUR; total pension benefits in that year amount to 14.25 bn. EUR (5.62 bn. 
EUR paid out in the public sector, 8.63 bn. EUR in the private sector). The closing 
balance of 2006 shows pension entitlements adding up to 503.52 bn. EUR or some 
301 per cent of GDP. The public sector accounts for 200.21 bn. EUR (119.86 per cent 
of GDP) of the closing balance, liabilities of the private sector accrue to 303.32 bn. 
EUR (nearly 182 per cent of GDP in 2006). 

111 According to P. Koistinen-Jokiniemi (Statistics Finland), the pension schemes of the public sector 
are to be recorded in Column H of the supplementary table. The supplementary tables for the year 
2007 can be found in the appendix of this survey. 
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Table 24: Supplementary table Finland 2006 PBO 
(inbn.EUR) 

1 Pension entitlements 
upenmg aa1ance ~,_ 

I 

Non-core n• tlon• J accounts 
(flgure• In bn. EUR) 

General Social 
Gowmment Sacurtty 

G H 

497.'5 
c.;nenges ,n pens,on entd1ements aue to transec11ons 

Sum 2.1 2 Inc,.•• In penllon entlUem• nta due to IOCl• I contributions 39.75 to 2.4 

2 1 Employer octUtll soc,a/ contnb<i,ons I 11.14 
2 2 Employer Imputed socl•I contributions 
2 3 Household actuet social contributtOnS 3.58 
2.4 Household soc/a/ contnbut1on supplements 25.03 

3 Other (actuanal) increase of pension entitlements -19.84 
.,c Reduction m penafon enbtlements due to payment of pen11on benefits 14.25 

2 + 3 .4 5 Change In penelon entlUementa due to aoclal contrtbutfona and penllon 
benefits 5.67 

8 Transfers of entitlements between schemes o.oo 
7 Changes in pension entitlements due to other transactions 0.00 

U1anges ,n ptNU,on tlf1lrtlt!ments uur: to otner econom,c ,_ 
8 Changes 1n entitlements due to 1'9\8luabons I I 0.00 
9 Changes in entitlements due to other changes 1n '«>lume I I 0.00 

\.JIU;!>/ng cmance -31/Cm 

10 Pension entitlements I 503.52 
Pension entrtlements (% of GDP 2006) I 301.44 

11 Output 
12 Assets held at the end of the penod to meet pensions I 

Source: Own calculations 

Not surprisingly, the outcomes using the ABO approach turn out to be considerably 
lower. The opening balance shows entitlements accrued from the social security 
pension scheme adding up to 396.52 bn. EUR. 159.81 bn. EUR can be assigned to 
pensions of the public sector; the private sector accounts for liabilities amounting 
to 236.71 bn. EUR. The closing pension entitlements account for 401.89 bn. EUR, 
equal to 240.60 per cent of GDP. These consist of entitlements of the public sector 
accruing to 160.23 bn. EUR (almost 96 per cent of GDP) and entitlements of the 
private sector adding up to 241.66 bn. EUR (nearly 145 per cent of GDP). In relation 
to the outcomes of the PBO approach in Table 24, the reduction adds up to nearly 
20 per cent (60 percentage points of GDP). 
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Table 25: Supplementary table Finland 2006 ABO 
(in bn EUR) 

1 Penston entitlements 

~Balance~ ... ,_ 

Fl - Finland 

Non-coN national accounts 
(nguraa n bn. ii:;un.) 

Ge-neral Social 
Government Security 

G I H 

398.52 
~ ,n u.n:uur1 entdlements due to transact,ons 

Sum 2.1 2 Inc.re•• In penllon entitlamanb due m .xlal c:ontrtbutlon• 34.41 toU 

2. 1 Emp/o)er actual soc/II contribut,om 11.14 
2. 2 Emp/o)er Imputed social contributions 
2. 3 Hous«'IO/d actual socJaJ contributions 3.58 
2." Household soc/a/ contributian supplemeds 19.96 

3 00. (ac:tuonal) lnc1Nte al pen110n entillemontl -15.06 
4 Reduction In pen1ion entitlement.I due to payment rA pension benefits 14.25 

2 + 3 _, 8 Chang• In penlllon 1ntltlemanta dua to .xlal contrtbutlona and penllon 
boMftta 5.37 

& T,.,,.,_ olontrtlemonts - •- o.oo 
7 Chongol In pension ontltlements due to other lntnucbono 0.00 

L..na11Q9S ,n penston Mtt,e,nents ctM to other econon11c 111Mff 

9 Ctangea in entrUements due lo ,.,..tuabona I 0.00 
9 Changes 1n entitlementa due to other changes 1n 'Gwne I 0.00 

..-,ng Betance~,_ 
10 Pen.ion entltlemeot1 401.19 

Peno,on ent1tlement1 (% of GDP 2008) 240.IO 
11 Output 
12 Assets held at the end dthe panod to meet pensions 

Source: C>Nn calculations 
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3.7 FR - France 

The population of the French Republic amounted to 63 million inhabitants.112 The 
national currency in France is the Euro. The GDP amounted to 1,807.5 bn. EUR in 
2006 which is in accordance with a per capita GDP of 28,600 EUR. 

The French economy is largely dominated by the service sector which accounts for 
about 77 per cent of GDP (excluding state sector) compared to about 20 per cent in 
the industrial sector. The largest single contributions within the service sector stem 
from enterprise and financial services including estate services (each accounting for 
about one third) and trade services (about 20 per cent). Intermediates are the 
largest single category in the industrial sector accounting for about one third of 
value added. 

3.7.1 The demographic development in France 

Compared to most other EU members, France has had a relatively high fertility rate. 
On average, a French woman gives birth to almost two children. This corresponds 
to a total fertility rate of 2.0 in 2006. As with most industrialized countries, life 
expectancy in France rose in the past and is expected to rise further in the future. 
Life expectancy for a male person born in 2006 was 77.4 years, respectively 84.4 
years for a female person. Until 2050, life expectancy is assumed to rise to 82.7 and 
89.1 accordingly (male/female).113 Figure 20 shows the age-specific population 
structure in France for the year of 2006. 

The structure of the population holds almost no major surprises. Looking at the age 
cohort of 30, a reduction can be observed. This may be explained by the 
introduction of the birth control pill in the beginning of the 1970s which caused 
lower fertility rates. However, unlike other countries like (West-) Germany, fertility 
rates recovered quite fast and climbed up to a level at nearly the replacement rate. 

Another special feature can be found at the cohorts aged 60 to 70 years in 2006. 
The lower numbers, compared to younger age cohorts, can be explained by World 
War II and the times when parts of France were occupied. Evidence shows that 
under such circumstances fertility rates normally decrease due to an insecure future 
and the absence of males. 

112 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

113 These figures apply to Metropolitan France only. 
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Figure 20: Population structure In France (2006) 
age groups Oto 100 years 
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The relative number of elderly persons - persons who are 60 years and older - is 
determined by the age-specific population structure and the assumed life 
expectancy. Figure 21 illustrates this development until the year 2045. Starting from 
the year 2006, a constant rise in elderly persons until 2032 can be observed. At that 
time, the number of elderly persons will have increased by 60 per cent compared to 
2006. From that year on, the increase slows down due to the age-specific 
population structure in 2006 which shows a decline in the age group of around 30 
(see Figure 20). 
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Figure 21: Development of elderly persons (aged 60+) In France 
indexed to 100 in 2006 
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3.7.2 The French pension system 

2025 

Year 

2030 

3.7.2.1 The principles of the French pension system 

2035 2040 

In the French pension system there is a strict separation between publicly and 
privately employed workers. In the public sector there are 2.5 million active 
members and 1 .5 million former public employees receiving old-age pensions. In 
the sector covered by the social security pension scheme 22 million active members 
face 8.8 million old-age pensioners.114 Public employees are in a one-pillar defined 
benefit scheme whereas all others are in a two pillar scheme with a mixture of a 
basic defined benefit and a mandatory complementary point-value system. There 
are about seven slightly different basic schemes for privately employed and self-
employed workers and another eight for public sector employees. 

The basic pension for non-public employees is a defined benefit scheme intended 
to achieve a replacement rate of 50 per cent of average earnings of the Nyears with 
highest earnings. Nis currently incremented from ten years for those born 1933 or 

114 Figures are taken from European Central Bank/ Eurostat Task Force (2008). 
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earlier by one year per cohort to 25 years for those born 1948 and after. Eligibility 
for full pension requires at least one out of two conditions: a minimum age of 65 
combined with a demanded contribution time T (160 quarters) or a minimum 
contribution time C currently being raised linearly from 150 quarters for the 
cohorts of 1943 and earlier to 160 for to the 1948 cohort. Between the 1948 and 
1952 cohorts T and Care increased by one quarter per year up to 164 quarters. 
Thereafter these two parameters are meant to rise in line with life expectancy, 
assigning two thirds of additional lifetime to working and the remainder to 
retirement. 

The pension is prorated by the ratio of actual contribution A to C with a maximum 
of 1. Per year of retirement before contribution time T or 65 years of age (earliest 
age is 60) there is an additional deduction of ten per cent to be reduced to 
five per cent soon. For every year above minimum full pension requirements there 
is a bonus of three per cent. Benefits are price-indexed. 

The mandatory complementary scheme is a defined contribution point scheme. 
Employers pay 60 per cent of the contributions, employees pay 40 per cent. Only 
80 per cent of actual contributions are transferred into points. The number of points 
is the annual contribution over reference salary; the pension claim equals the 
number of points times the point value. The reference salary is indexed to wage 
growth whereas the point value is indexed to the CPI. There is a reduction of one 
percentage point per quarter when pension is claimed before age 65. 

The public sector pension scheme has, as yet, only one pillar which is defined 
benefit. The target replacement rate of a full pension is 75 per cent of the final wage 
earned for at least six months. The minimum required contribution time T for a full 
pension has been raised by two quarters per year since 2003 and will fall in line with 
the one in the private sector scheme at 160 quarters in 2008. Thereafter the same 
rules will be applied for both schemes. To calculate the pension the 75 per cent are 
prorated by the ratio of actual contribution to T, at most by one. Targeted pension 
age is 65. Since 2006 there is a deduction per year that retirement is chosen before a 
certain age Ror before Tquarters of contribution. R will be incremented gradually 
from 61 years in 2006 to 65 in the end; the deduction will finally reach five per cent 
per year for privately employed people. 

3.7.2.2 Recent reforms of the French pension system 

There have been two major pension reforms in France in the last years. The first one, 
the so-called Balladur reform goes back to 1993, the other one - the Filion reform -
was enacted in 2003. The Balladur reform in 1993 affected only the pensions in the 
private sector. The detailed components were the following: 
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• Gradual increase of the duration condition by one quarter each year from 
3 7 .5 years in 1993 to 40 years in 2003 

• Shift of number of years on which past wages are averaged for calculating 
the replacement rate; from ten years in pre-1993 conditions one year 
increase each year until reaching the value of 25 years in 2008 

• Change of formula used for re-evaluating past wages; re-evaluation from 
1993 according to prices instead of general productivity growth 

• Indexation of pensions after entry according to prices instead of wages. 

The Fillon reform in 2003 affected mainly the pensions paid in the public sector, but 
there were also some amendments in the private sector. All changes of the reform 
enacted in 2003 are described here: 

• Increase of the duration condition in the public sector from 37.5 years in 
2003 to 40 years in 2008 (which meant a convergence of conditions for 
private and public sector) 

• Further increase of the duration condition in the public sector as well as the 
private sector to 41.75 years in 2020. 

All of these reform steps were taken into account when calculating the accrued-to-
date liabilities. According to our estimations, the over-all effect of both of the above 
mentioned reforms until the year 2020 is a decrease of new pensions by more than 
25 per cent in the public sector and nearly 22 per cent in the private sector in 
comparison with a fictitious situation without any reforms. 

3.7.3 Measuring the French accrued-to-date pension liabilities 

The French pension system possesses a government employer pension scheme for 
the public sector and a social security pension scheme for the private sector. Table 
26 and Table 27 show the pension expenditures of these schemes for the years 
2005 to 2007.115 

115 A further breakdown of pension payments was not available. Data source: Banque de France, 
Dominique Durant (email dated January 14th, 2009). Please note that since 2006 pensions of the 
"La Poste" employees are deemed to be financed through a separate scheme which does not be-
long to the general government scheme. Nevertheless, in our calculations the "La Poste• pensions 
have been added to the general government scheme (see Source: Banque de France (2008) 
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Table 26: Soclal security pension payments France 
(in bn. EUR) 

Type of pension 

Total 

Source: Banque de France (2008) 

2005 

171.00 

Table 27: Government employer pension payments France 
(in bn. EUR) 

Type of pensions 

Total 

Source: Banque de France (2008) 

2005 

35.90 

Pension payments 

2006 

180.76 

Pension payments 

2006 

37.90 

FR- France 

2007 

188.83 

2007 

39.80 

The mandatory complementary scheme for non-public employees which has been 
described earlier in this chapter has not been considered in our calculations as it is 
classified as a core account. Thus, it is not applicable in this survey. Table 28 
presents the results of our calculations for the year 2006 in the supplementary table 
introduced earlier, based on the PBO approach: 116 

Not surprisingly, the liabilities of the social security scheme are considerably higher 
than those of the government employer pension scheme. This is due to the fact that 
the pure amount of beneficiaries represented in column H exceeds the ones 
represented in column G by almost six times. Pension entitlements at the beginning 
of the year amount to 1,011.12 bn. EUR. Social contributions increase this figure by 
128.46 EUR, pensions paid in 2006 decrease it by 37.90 bn. EUR. This results in a 
closing stock of liabilities accounting for 1,101.69 bn. EUR which is equal to some 
61 per cent of GDP in 2006. 

Table 27). The total pension payments for "La Poste• pensions accounted for 2.9 bn. EUR in 2005 
and 2006 and 2.8 bn. EUR in 2007. 

116 The supplementary tables for the year 2007 can be found in the appendix of this study. 
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Table 28: Supplementary table France 2006 PBO 
(in bn.EUR) 

uoemng t>a,ance Sheet 
1 Pension entitlements 

c;nsnges ,n pension entitlements due to t,ansect,ons 
Sum Z.1 2 lncreaae In penlfon entitlementa due to 9CJclal contributions to 2.4 

2.1 Emp/O)'tf' actual soc11/ contributions 
2 2 Employer imputed social contribut,ons 
2 3 House/Joki actual social contributions 
2.4 House/Joki social contribution supplements 

3 Olher (actuarial) inc"'81e of pension entillements 

4 Reduction in pension entrtlements due to payment of pension -t• 

2+ 3-4 5 Change In penllon entltlement:11 due to 10Cl11I contributions and penllon 
benefits 

6 Transfer., of entitlements between schemes 

7 Changes ,n pension entrtlement1 due to other transact,ona 

Non-core natlon• l • ccounta 
ingurwo In bn. 1:UR) 

General Social 
Government SocurilY 

G I H 

1011.121 5158.50 

128.46 405.07 

16.00 140.00 
55.64 

4.00 0.00 
52.82 265.07 

61.35 
37.90 180.76 

90.56 285.66 

0.00 0.00 
0.00 0.00 

UJI/Jf/85 ,n pension entdlements due to otner economic flows 

a Changes in ent1tJements due to !'9\tlluattons 0.00 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 0.00 

Closing t>s/ence :;heel 
10 Pension entitlements 1101.69 5444.18 

Pens,on entrtlements (% of GDP 2006) 61.48 303.81 
11 OUtput 
12 Assets held at the end of the penod to meet pens,ons 

Source: Own calculations 

The social security pension liabilities (column H) add up to 5,158.50 bn. EUR at the 
beginning of 2006. These liabilities are increased by social contributions (405.07 bn. 
EUR) and decreased by paid pensions (180.76 bn. EUR). The other (actuarial) 
increase of pension entitlements as the residual amounts to 61.35 bn. EUR. This 
yields in a closing stock of entitlements adding up to 5,444.16 bn. EUR or almost 
304 per cent of GDP in 2006.117 

As described before, there is not one single approach to estimate the ADP for a 
certain pension scheme. Therefore all calculations have also been conducted using 
the ABO approach. Table 29 exhibits the respective findings: 

117 Durant and Frey (2007) applied the PROST model developed by the World Bank to the social 
security pension scheme of France. For 2005, their findings show AOL turning out to be 24 per cent 
higher than our results. This can mainly be traced back to a lower discount rate of two per cent 
used in Durant and Frey (2007). 
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Table 29: Supplementary table France 2006 ABO 
(in bn EUR) 

~,,ng tfalance :sheet 
1 Pension entitlements 

Changes ,n pens/Ofl er,,-1ements due to transact,ons 
Sum 2.1 2 lncre•• In pension entitlements due to .::>elal contribution• to 2.4 

2.1 Employer actual soc,al contributions 
2.2 Employer imputed social contribut,ons 
2.3 Household actual social contributions 
2.4 Household social contnbut,on supplem6nts 

3 Other (actuanal) mcruse of pens,on enlltlements 

4 Reduction 1n pension entitlements due to payment of pension benefits 

2+3-4 5 Change In pension entHlementa due to eoclal contrtbudon• and penalon 
ben1fila 

6 Transfers of entitlements between achemes 
7 Changes 1n pension entitlements due to other transactrons 

FR- France 

Non-core national accounts 
(figures In bn. EUR) 

General Social 
Government Sacurltv 

G H 

838.53 4350.43 

108.56 363.64 

16.00 140.00 
44.87 

4.00 0.00 
43.70 223.64 

61.76 
37.90 180.76 

70.66 2 ..... 63 

0.00 0.00 
0.00 0.00 

Changes ,n pensKXJ enUtlerTJMts due to other .conomic flows 

8 Changes in entitlements due to AN11uat1011s 0.00 0.00 
9 Changes in entitlements due to other changes in \Olume I 0.00 0.00 

.JDS,ng Balance Sheet 
1 O Pension entitlements 909.30 4595.06 

Pension entttlements (% of GDP 2008) 50.74 256.43 
,, Output 

12 Assets held at the end of the period to meet pensions 

Source: Own calculations 

As expected, the results from these calculations are considerably lower than under 
the PBO approach. In figures, the closing balance sheet of the government 
employer pension scheme (column G) lies nearly 18 per cent below the results in 
Table 28. In the case of the social security pension scheme the result is almost 
16 per cent lower than before. All other figures stay either the same (taken from 
national accounts) or are slightly modified depending on the opening and closing 
balance of entitlements.118 

118 For a detailed description of the differences between ABO and PBO approach see section 2.2.2.2. 
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3.8 GR - Greece 

Greece has a population of 11.13 million inhabitants.119 It belongs to the twelve 
countries which introduced the Euro currency on January 1st, 2002. Today, the 
service industry makes up the largest, most vital and fast-growing sector of the 
Greek economy, followed by industry and agriculture. The GDP of Greece in 2006 
amounted to 213.2 bn. EUR, the per capita GDP added up to 19,100 EUR. 

3.8.1 The demographic development in Greece 

The demographic history in Greece is characterized by relatively high fertility rates 
between 2.0 and 2.5 children per woman until the beginning of the 1980s. Since 
then, a strong decline of birth rates can be observed which bottomed out to a 
minimum of only 1.24 children per mother in 1999. After that, the birth rate 
recovered very slowly, in 2006 the fertility rate showed a value of close to 1 .40. 
Figure 22 illustrates the age-specific population structure in 2006. 

Figure 22: Population structure In Greece (2006) 
age groups Oto 100 years 
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119 Figure as at January 1 ", 2006. We display country data for 2006 since this is a main base year for 
our calculations. 
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The Greek population structure from the age cohorts of 20 up to the 100 year old 
persons generally does not show any big surprises. A slump of births can be seen 
around the age of 65 years; this can probably be traced back to World War II. 
However, a big change can be observed when it comes to the amount of persons 
between the age of zero and 20 years. These age groups show the falling fertility 
rate since the beginning of the 1980s. Thus, the so-called baby-bust which began at 
the end of 1960s in many European countries was postponed in Greece and began 
around 15 years later. 

In terms of life expectancy, Greece experienced large increases in the past. Males 
(females) born in 1970 faced a life expectancy of 71.6 (76.0) years. Until 2006, this 
value grew up to 77.2 (81 .9 years). In other words, life expectancy at birth has been 
grown by more than five years for both men and women during the last 36 years. It 
is assumed to rise further to a value of 80.3 years for men and 85.1 years for women 
in 2050. Thus life expectancy in Greece will probably continue to rise in the future, 
but the growth is expected to decelerate (3.1 years for men and 3.2 years for 
women in 44 years). Figure 23 shows the assumed development of the number of 
elderly persons (persons aged 60 or older) in Greece between 2006 and 2045. 

Figure 23: Development of elderly persons (aged 60+) In Greece 
indexed to 100 in 2006 

200 -.---------------------------, 
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Source: Own calculations based on Eurostat (2009) 
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It can be seen that the number of elderly persons - who represent the number of 
potential future pensioners in Greece - develops on a constant growth path. 
Around 2040, there will be around 40 per cent more potential pensioners than in 
2006. This development has a considerable impact on the Greek public pension 
liabilities which will be shown later in this chapter. 

3.8.2 The Greek pension system 

3.8.2.1 The principles of the Greek pension system 

The Greek pension system is very fragmented. It is the result of a long series of 
partial legislative initiatives over the last fifty years. Notwithstanding the 
institutional fragmentation in hundreds of pension funds and schemes, it is 
basically related to the public pillar. While no major reforms were introduced in the 
last decade on old age pensions, some measures have been adopted to reduce the 
institutional complexity and to improve the effectiveness of pension programmes 
especially to protect the elderly against the risk of poverty. In terms of financing, the 
Greek pension system is in principle a PA VG system while in terms of structure it is a 
defined-benefit scheme. As to its legal status, it is mandatory and run by the wider 
public sector. The share of population covered by this system is nearly 100 per cent. 
The normal pension age is 65 for men and 60 for women, equalized at 65 for all 
people entering the labour force from 1993. The primary pension depends upon 
the question whether labour-market entry has been taken place before or after 
1993. The following description applies to the latter: 

The primary pension is two per cent of earnings for each year of contributions up to 
35 years. There is a maximum replacement rate of 70 per cent for people retiring at 
the normal age or earlier. The earnings measure is the average over the last five 
years, earlier earnings are valorized in line with increases defined in national 
incomes policy.120 The indexation of pensions is discretionary, but it usually follows 
the inflation rate. 

3.8.2.2 Recent reforms of the Greek pension system 

In the beginning of the 1990s, the Souflias reform and the Sioufas reform were 
passed. These reforms reduced replacement rates, raised eligibility standards 
especially for public sector employees and tightened the criteria for the payment of 
an invalidity pension. For the cohorts of workers entering the labour market from 
1993 onwards, common eligibility rules were introduced. Especially the indexation 

120 For further details see OECD (2007), p. 130 et sqq. 
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rule was cut down to price indexation. The last major reform - the Reppas reform -
was passed in 2002. The most important changes were the introduction of a 
uniform retirement age for the members of all funds and the gradual reduction of 
replacement rates for public sector employees to 70 per cent starting from January 
2008.121 

3.8.3 Measuring the Greek accrued-to-date pension liabilities 

The following results apply only to the social security pension system in Greece. 
Due to lack of data, it was not possible to calculate pension liabilities for 
government employer pension schemes. The pension expenditures on which our 
calculations are based are shown in Table 30:122 

Table 30: Soclal security pension payments Greece 
(in bn. EUR) 

Total 

Source: Statistics Greece (2008) 

2005 

16.87 

Pension payments 

2006 

18.37 

2007 

20.26 

Unfortunately, no further breakdown into the different types of pensions has been 
given. It can be seen that the total pension payments in 2005 added up to 16.871 
bn. EUR and grew up to 18.371 bn. EUR in 2006 and 20.255 bn. EUR in 2007. Thus, 
the payments grew by 20 per cent between 2005 and 2007. Nevertheless, the share 
in the GDP added up to 8.5 per cent in 2005, 8.6 per cent in 2006 and 8.8 per cent in 
2007 which is a rather constant development. 

Applying the methodology described in chapter 2 of this survey, Table 31 shows the 
respective results for the year 2006, starting with the outcomes of the PBO 
approach: 123 

121 For detailed information about the pension reforms in Greece, see Triantafillou (2005), p. 8 et 
sqq. 

122 The figures in this table are taken from the questionnaire which was filled out by the National 
Statistical Service of Greece (NSSG) and sent to the ECB. 

123 The supplementary tables for the year 2007 can be found in the appendix of this survey. 
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Table 31: Supplementary table Greece 2006 PBO 
(in bn. EUR) 

Opemng Balance Sheet 
1 Pension entitlements 

Changes tn pens,on entdlements ~ to transact,ons 
Sum 2.1 2 lncrea• In pension entitlements due to .,cl• I contributions 
ID 2.4 

2. 1 Employer actual social contributions 
2.2 Emp/o-;erimputed soci.i contributions 
2 3 Household actual social contribut;ons 
2 4 Household social contnbut,on supplements 

3 Other (actuarial) increase of pension entitlements 

4 Reduction in pension entitlements due to payment of pension benefits 

2+ 3-4 5 Change In penalon antltlement:11 due to social contributions and penllion 
baneflls 

e Transfers of entitlements between schemes 

7 Changes ,n pen11on entrtlements due to other transactions 

Non-core national accounta 
(ffgU'99 In bn. EUR) 

General Social 
Government Security 

G H 

458.29 

40.93 

8.28 

8.90 
23.76 
11.10 
18.37 

33.66 

0.00 
0.00 

c.;nanges in pens ton entlllements due to other economic "ov.s 
8 Changes in entitlements due to """'uations 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

c.:,osmg Balance ::;heet 
10 Pension entrtlements 491.95 

Pension entitlements (% of GDP 2006) 230.74 
11 Output 
12 Assets held at the end of the penod to meet pensions 

Source: Own calculations 

The opening balance of the social security scheme shows pension entitlements of 
458.29 bn. EUR. These are increased by social contributions to the amount of 
40.93 bn. EUR and decreased by the payment of pension benefits in 2006 adding up 
to 18.37 bn. EUR. Row 3 as the residual shows an increase of 11.10 bn. EUR of 
entitlements. In total the change in pension entitlements (row 5) accounts for 33.66 
bn. EUR which leads to a closing balance of 491.95 bn. EUR, corresponding to nearly 
231 per cent of the Greek GDP in 2006. 

The following Table 32 demonstrates the outcomes of our calculations using the 
ABO approach. As expected, pension liabilities turn out to be considerably lower. 
The opening balance shows entitlements adding up to 430.31 bn. EUR. Social 
contributions increase these entitlements by 39.51 bn. EUR; pension benefits paid 
out in 2006 reduce them to 18.37 bn. EUR. The residual in row 3 shows an increase 
of 11.79 bn. EUR, the total change of pension entitlements amounts to 18.37 bn. 
EUR. This leads to a closing balance of 463.24 bn. EUR of pension entitlements 
which corresponds to around 217 per cent of GDP in 2006. Compared to the closing 
balance of 2006 using the PBO approach, the pension entitlements are around 
13 per cent of GDP less using ABO 
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Table 32: Supplementa,y table Greece 2006 ABO 
(in bn EUR) 

l.10flf1ing Balance :sntH11 

1 Pension entrtlements 
~s ,n pens,on entitlements C1Ue to transactions 

Sum 2.1 
2 lncrea• In pen•on entitlements due to aoclal conbibutlon• to 2.4 

2. 1 Employer ectual social conttibutions 
2.2 Employer imputed social contributions 
2 3 Household actual social contributions 
2.4 Household social contnbut,on supplements 

3 Other (actuariall increase ol pension entitlements 

4 Reduction in pension entrtlements due to payment of pension benelts 

2+ 3-4 5 Change In penllon entitlementa due to metal contribution• and pension 
benelilll 

6 Tranafa~ of entitlements between achernes 

7 Changes in pensm entiUements due to other transactions 

GR-Greece 

Non-core national accounts 
(figurwo In bn. EURJ 

Genera.I Social 
Government Socurttv 

G I H 

430.31 

39.51 

8.28 

8.90 
22.34 
11.79 
18.37 

32.93 

0.00 
0.00 

r.;nanges in pension entitlements due to other econom,c fkMtS 
a Changes in entitlements due to re,eh.1111:,ons 0.00 
9 Changes in entitlements due to other changes '" ,oh.lTle I 0.00 

L..IU:liing tu1ance .v~t 
10 Pension entitlements 4113.24 

Pension entltlements (% of GDP 20061 217.27 
11 Ol.(put 

12 Aasots held at the end d the panod to meet pensions 

Source: Own calculations 
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3.9 HU - Hungary 

Hungary has a population of 10.07 million inhabitants.124 The Hungarian economy 
has made a positive transition from a centrally planned system to a market based 
economy. The private sector accounts for over 80 per cent of GDP. The accession to 
the European Union in May 2004 further boosted trade in particular and the 
economy altogether. The Hungarian Forint (HUF)125 is the currency of Hungary -
however, the Hungarian government has expressed its will to join the Euro 
Currency Area. This is not expected to happen before 2012 since Hungary currently 
fails to meet the Maastricht criteria. Hungary's GDP in 2006 amounted to 23,785.2 
bn. HUF which corresponds to 90.0 bn. EUR; the per capita GDP added up to 8,900 
EUR. The Hungarian labour force boasts only 4.21 million people due to one of the 
lowest labour force participation rates of the OECD. With just 57 per cent of the 
employable population participating in the economy this figure is well below the 
EU 25 average (63.8 per cent) as well as below the EU 15 average (65.2 per cent). The 
unemployment rate shows that 7.4 per cent of the workforce is unemployed. 

3.9.1 The demographic development in Hungary 

Hungarian's demographic history can be characterized by relatively high fertility 
rates which have decreased considerably since the mid-1990s, and special 
developments after the Hungarian Revolution of 1956. Figure 24 shows the age-
specific population structure in 2006. 

The first focus is on the relatively small sized cohorts around the age of 40 to 45 
years in 2006. This phenomenon can be explained by looking at the political 
situation in Hungary 50 years ago. After the Hungarian Revolution which was 
defeated by Soviet troops, many young Hungarians fled. This migration pattern 
resulted in smaller cohort sizes and lowered the number of births at that time. 
Furthermore, the ones who stayed most probably faced an uncertain future; thus 
the relatively small cohort size can be explained by migration and declining fertility 
rates around the year of 1956. 

124 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

125 The exchange rate of the Hungarian forint to the Euro is 251.77 as per December 29th, 2006. 
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Figure 24: Population structure In Hungary (2006) 
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As can be seen in Figure 24 numbers of births recovered quite rapidly which can be 
ascribed to big cohort sizes of potential mothers (cohorts aged 50 to 55 in 2006) 
and increasing fertility rates. After increases in cohort size up to the age of around 
30, cohorts start to decrease once more which can again be traced back to smaller 
numbers of potential mothers (cohorts aged around 40 to 45). The exiguous fertility 
rate observed since the mid-1990s which goes down to 1.3 children per woman can 
be identified at the age groups of zero to 15 years. 

As with all other countries examined in this survey, life expectancy in Hungary is 
expected to undergo a considerable increase in the future. According to official 
statistics, a Hungarian male (female) born 2006 can expect to live 69.2 (77.8) years. 
This expectation is assumed to rise to 78.1 (83.4) years for persons born in 2050. 
Figure 25 illustrates the consequences of this development: 
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Figure 25: Development of elderly persons (aged 60+) In Hungary 
indexed to 100 in 2006 
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It should be noted that the numerical rise of elderly persons turns out not as 
extreme as seen in other countries examined in this survey. After an increase of 
elderly persons between the years of 2006 and 2015, this number stays more or less 
constant until 2030. This is due to the fact that between 2015 and 2030 less persons 
than before enter the age group of "60+" (compare age groups 30 to 50 in Figure 
24). After 2030 their number begins to rise slowly again - however, in comparison 
to other countries, the increase in life expectancy does not seem to have a huge 
impact on the number of elderly persons. 

3.9.2 The Hungarian pension system 

3.9.2.1 The principles of the Hungarian pension system 

The Hungarian pension system has a three pillar structure. The first pillar is the 
public pension provision, the second pillar the mandatory private pension and the 
third pillar is the voluntary private provision. This current pension system was 
created during the pension reform of 1998. The old pension system, entirely 
designed as a PA VG scheme is still available for workers who joined the labour 
market prior to the reform, new entrants are automatically enrolled into the new 
scheme. The new scheme diverts some eight per cent of pensionable earnings to 
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private pension funds while 18percent are used to finance the PAYG element of 
the public pension system. 

The statutory retirement age for men has been raised from 60 to 62 and will reach 
the same level for women by 2009. Furthermore, a minimum of 20 years of service is 
required for both the minimum pension and the earnings-based pension. 
Compared with the old scheme, the new mixed pension system has a lower accrual 
rate of earnings. The rate has fallen from 1.65 per cent to 1.22 per cent of earnings 
each year of service. The earnings base is being expanded to cover the whole work 
life - however, currently income only since 1988 is being accounted for. In addition, 
a maximum has been set to pensionable earnings, and pension payments are 
indexed half to the development of nominal wages and half to that of prices. 

Early retirement regulations will also be tightened. Currently, early retirement is 
possible for men at age 60 and for women at age 57. This age limit will be equalised 
to 59 years for both men and women in 2009. The early retirement age will then 
gradually increase to 60 until 2013. Also, from that year on, the pension base will be 
shifted from net to gross earnings while pensions will be made subject to taxation. 

3.9.2.2 Recent reforms of the Hungarian pension system 

In November 2006 the Hungarian government decided a pension reform which 
reduces all pensions paid out first after July 1st, 2008 (primary pensions) by 
nine per cent compared to the legal status before. 

3.9.3 Measuring the Hungarian accrued-to-date pension liabilities 

As with the pension system in the Czech Republic, there is no special pension 
scheme for civil servants in Hungary. Therefore only the social security pension 
scheme as the first pillar of the pension system in Hungary is subject to our 
calculations. 

Table 33 displays the amounts of different types of pension benefits paid in 2005, 
2006 and 2007.126 

126 Unfortunately no further breakdown was given for the year 2007. 
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Table 33: Soclal security pension payments Hungary 
(in bn HUF) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Magyar Nemzeti Bank (2008) 

2005 

1,407.71 

572.48 

131.70 

2,111.89 

Pension payments 

2006 2007 

1,555.69 

617.64 

141.17 

2,31450 2,520.00 

Applying the pension payments mentioned above to the Freiburg model, the 
following results are generated for the year 2006, starting with the PBO approach in 
Table 34: 127 

Table 34: Supplementary table Hungary 2006 PBO 
(in bn. HUF) 

Opening Ba/Ince Sheet 
1 Penstan entitlements 

, ... uanges ,n pens,on enttt,ements due to trsnsactions 
Sum 2.1 2 lncre•• In penalon entitlements due to aoclal contribution• 
to2.4 

21 Employer actual social contributions 
2.2 Employer imputed social conlribut,ons 
23 Household actual soc1BI contribullons 
24 Household social contribution supp/6m911ts 

3 Other (actuarial) increase of pensoon entoHements 

4 Reduction m pension entitlements due to payment of pension benefits 

2+ 3-4 5 Change In penlion entiUementa due to eocial contributions and pension 
beneflta 

6 Transfers of entitlements between schemes 
7 Changes in penstOn entitlements due to other transact,ons 

Non~ore national accounts 
(figures In bn. HUF) 

General Social 
Govemment Securltr 

G I H 

58 815.52 

4,514.29 

1186.00 

327.00 
3,001.29 
3,464.85 
2,314.50 

5,664.65 

0.00 
-3 243.94 

c.;nanges ,n pens,on entttlements due to other econom,c nows 
8 Changes 1n ent,ttements due to rewluat1ons 0.00 
9 Changes in entitlements due to other changes ,n wlume 0.00 

uosmg Balance ~heel 
10 Pension entitlements 61 236.23 

Pension ant1tlements (% of GDP 2006) 257.46 
11 Output 
12 Assets held at the end of the period to meet pensions 

Source: own calculations 

127 The supplementary tables for the year 2007 can be found in the appendix of this survey. 
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Pension entitlements in the beginning of 2006 add up to 58,815.52 bn. HUF. They 
are increased by social contributions (4,514.29 bn. HUF), and decreased by pensions 
paid in 2006 (2,314.50 bn. HUF). Row 7 presents the effect of the pension reform for 
new pensions described above; this reform causes a decrease in entitlements of 
3,243.94 bn. HUF.128 The final pension entitlements then amount to 61,236.23 bn. 
HUF, equal to roughly 257 per cent of GDP in 2006. The same calculations have 
been conducted using the ABO approach. The respective results are shown in Table 
35: 

Table 3S: Supplementary table Hungary 2006 ABO 
(inbn HUF) 

I...JfJ/fJfHng Balance .:,,Jflflf 

1 Pension entitlements 
....,_,,_, .., pens,on enlit,ements aue to t,ansact,ons 

Sum 2.1 
2 lncre•• In penllon entltlementa due to a,cJII contributions 

1D 2.4 

2.1 Employer IIC:lull ,oc,.I contribution• 
2.2 Employer imputed •ocia/ conlrlbut,ons 
2.3 Houiehold actual social contributions 
2.4 Houiehold social contrlbut,on suppiemflnt1 

3 Other (actuanal) increase ot pension entitlements 

4 Reduction in pension entdlementI due to payment of pension benefits 

2+ 3-4 5 Change In penlfon entitlements due to eocl• I contribution• • nd penalon 
benofllll 

6 Translo,s ot entitlements betMen schemes 
7 Changes m pension entitlements due to other transactions 

Non-core naaonal accounts 
ffigurea in bn. nu1"'1 

General Social 
Government Security 

G I H 

50604.97 

4,104.80 

1186.00 

327.00 
2,591.80 
3,108.34 
2,314.50 

4,898.64 

0.00 
-243/J.n 

~s n pens,on entil,omems t1Ue to olhtlr econom,c rtaW5 
a Changes in entitlements due to """'uationl 0.00 
9 Changes ,n entiHements due to other chlngea ,n ,.,.ume I I 0.00 

.....n::Dtr,g t:Jatance ~ 

1 o Pena ion ent~lements 5306/J.85 
Pension entltlomenta (% ot GDP 2008) 223.11 

11 OJtput 
12 Assets held at the end otthe penod to meet pension• 

Source: Own calculations 

Similar to the calculations of other pension schemes before, results using the ABO 
approach are considerably lower. This holds for the opening pension entitlements 
adding up to 50,604.97 bn. HUF, the social contributions amounting 
4,104.80 bn. HUF, and the other (actuarial) increase of pension entitlements 
showing 3,108.34 bn. HUF. Especially the changes due to other transactions in row 7 

128 It is worth mentioning that this effect would also have taken place if the pension reform had 
been decided earlier than 2006. In that case, the impact would have been integrated in the open-
ing balance, and no extra entry would have been made. 
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show a big difference to the ones under PBO approach (almost 25 per cent less). 
This is due to the fact that the pension reform only influences new pensions - these 
can vary quite heavily under the different approaches accounting for benefit 
obligations. 

The closing balance of pension entitlements adds up to 53,066.85 bn. HUF, equal to 
some 223 per cent of GDP in 2006. This represents a decrease of nearly 14 per cent 
compared to the PBO approach. 
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3.10 IT - Italy 

Italy currently has the fourth largest population in the European Union. It adds up to 
58.75 million inhabitants as of January 1 •t, 2006.129 The economy of Italy remains 
divided into a developed industrial North, dominated by private companies, and a 
less developed agricultural South. Unemployment has been steadily decreasing 
(6.7 per cent in 2007, its lowest level since 1992) but is severe in the South, where 
the unemployment rate partly exceeds 20 per cent. Women and youth show 
significantly higher rates of unemployment than men. The GDP in 2006 accounted 
for 1,480.0 bn. EUR, corresponding to a per capita GDP of 25,100 EUR. 

3.10.1 The demographic development in Italy 

Similar to many other Western European countries, Italy has experienced 
considerable changes in terms of fertility in the last 40 years. In 1965, the fertility 
rate amounted to more than 2.5 births per woman. The sudden drop in birth rates 
in most industrialized countries at the end of the 1960s (also referred to as the baby 
bust) took place only in a weakened form. Until 1977 the fertility rate stayed close to 
replacement level. Since that date the birth rates decreased more rapidly until they 
reached a minimum of only 1.19 births per woman in 1996. Today an average 
woman in Italy gives birth to 1.32 children, which represents one of the lowest 
fertility rates in Europe. Figure 26 demonstrates the population structure in Italy as 
at January 1 •t, 2006. 

The figure shows a numerical peak around the age cohort of 40 years. These cohorts 
are often referred to as the baby boom generation being born in the mid of the 
1960s. Not surprisingly, the younger age cohorts are numerically smaller due to 
decreasing birth rates. The age cohorts from zero to ten years seem to recover from 
that decline. However, this can be explained by the size of the baby boom 
generation who represent the fertile cohorts in question. 

129 We display country data for 2006 since this is a main base year for our calculations. 
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Figure 26: Populatlon structure In Italy (2006) 
age groups Oto 100 years 
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Following the general development in Western civilization, Italy has undergone 
considerable increases in life expectancy in the last 50 years. A male (female) person 
born in 2004 can expect to reach an age of 77.9 (83.8) years on average. This life 
expectancy is even assumed to rise further to 83.6 for men and 88.8 for women 
born in the year 2050. Figure 27 illustrates the numerical development of elderly 
persons in Italy between 2006 and 2045. This development has a strong influence 
on the magnitude of Italian pension liabilities. 

From the perspective of 2006, the number of elderly persons is expected to grow 
continuously but on a rather modest path, compared to other members of the EU. 
In 2020, there will be around 20 per cent more representatives of this age group; in 
2040 this number will have increased by close to 40 per cent in relation to 2006. 
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Figure 27: Development of elderly persons (aged 60+) In Italy 
indexed to 100 in 2006 
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3.10.2 The Italian pension system 

2025 

Year 

3.10.2.1 The principles of the Italian pension system 

2030 

IT - Italy 

---- -

2035 2040 

As a result of the reform enacted in 1995, the Italian pension system is moving 
gradually to a new regime applied to all labour market entrants after December 31st, 
1995. The new regime will be fully phased in after 2030-2035. Meanwhile, there will 
be a transition period which only affects workers already employed at the end of 
1995. In particular, two different calculation methods will be used depending on 
the years of contribution at the cut-off date. Workers with at least 18 years of 
contribution at the end of 1995 will maintain the earnings-related method. A so-
called pro-rata, mixed regime will be applied to workers with less than 18 years of 
contribution at the end of 1995. Accordingly, the pension is obtained as a sum of 
two components: the first one, related to the contribution years before 1995, is 
calculated following the earnings-related method with reference wages, for the 
contribution years between 1993 and 1995, gradually extended to the entire career; 
the second one is calculated according to the contribution-based method. The 1995 
reform led to a shift of the method of benefit calculation from a PAYG and defined-
benefit system, to a notional defined contribution (NOC) system. 
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A national agreement between the Italian government and trade unions, signed in 
March 1997, has established harmonised rules for almost all employment in the 
public and private sector. Under the earnings-related and mixed regimes (workers 
already insured as of 1995) the age requirement to an old age pension is 65 for men 
and 60 for women jointly with a minimum contribution period of 20 years for males 
and females. Before 1992, the minimum retirement ages were, respectively, 60 and 
55 for the private sector employees and the minimum contribution period was 15 
years. 

Under the contribution-based regime (new entrants into the system after 1995) for 
males, the possibility to receive a pension at an age lower than 65 is allowed to 
those with 40 or more years of contributions, or to those with no less than 35 years 
of contributions and of 60 years of age, for the employed, and 61 years for the self-
employed. The age limit is to rise by a year from 2010 and another year from 2014, 
thus reaching 62 and 63 respectively. For females, the possibility to receive a 
pension is allowed at 60 with five years of contribution or, alternatively, with 40 or 
more years of contributions regardless of the age. 

The indexation rules for pensions after retirement are the following: The indexation 
is 100 per cent of the inflation rate for the part of pension up to three times the 
minimum pension, 90 per cent for the part between three and five times the 
minimum, and 75 per cent for the part above five times the minimum. 130• 131 

3.10.2.2 Recent reforms of the Italian pension system 

To ensure fiscal consolidation and long-term fiscal sustainability, a pension reform 
process was started in Italy at the beginning of the 1990s. After cutting down a 
quarter of the prospective public sector pension liabilities with the pension reform 
in 1992, a major reform was passed in 1995 introducing NDC in the PAYG pension 
pillar. This reform was in many ways similar to the one in Sweden which was 
undertaken in 1994. The Italian NDC pension reform has been described in the 
previous chapter.132 

130 Due to lack of more detailed information we assume an indexation of 100 per cent of inflation 
for all pensions. 

131 A short summary on the public pension system in Italy can be found in OECD (2007), p. 142 et 
sqq. For an extensive description of the pension system see European Commission (2007), p. 161 et 
sqq. 

132 For further details of the Italian NOC pension reform, see Franco and Sartor (2006). 
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In 2004, the Law 243/2004 envisaged two main interventions to the public pension 
system: one with short-term effects and one with structural effects noticeable in the 
medium-long term. The main short-term effects were incentives to put off retiring. 
In the medium-long term alterations to the requirements for pension entitlements 
have been made, e.g. the increase of the age limit by a year from 2010 and another 
year from 2014. 

3.10.3 Measuring the Italian accrued-to-date pension liabilities 

Unlike most other countries, additional data sources had to be used in the case of 
the micro pension profiles for the Italian pension system. We calculated a pension 
profile which is based on the survey on household income and wealth (SHIW) 
2006.133 This pension profile can be found in the appendix of this survey. 

For our calculations we used budget data from three different social security 
pension schemes. These are the employees social security pensions, the 
professional workers social security pensions, and the other self-employed than 
professional workers social security pensions. These three schemes have been 
combined in Table 36, showing the social security pension payments for 2005 and 
2006 in ltaly.134 

Table 36: Soclal security pension payments Italy 
(in bn.EUR) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Statistics Italy (2008) 

Pension payments 

2005 2006 

166.07 174.78 

2.92 3.02 

5.72 5.74 

174.71 18354 

In 2005, social security pension payments come up to 12.2 per cent of GDP in Italy; 
in 2006 they aggregate to 12.4 per cent of the respective GDP. This share belongs to 
the highest in Europe. The government employer pension payments of 2005 and 
2006 are summed up in Table 37: 

133 See Bank of Italy (2006). 

134 No data was given for the year 2007. 
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Table 37: Government employer pension payments Italy 
(in bn. EUR) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Statistics Italy (2008) 

Pension payments 

2005 2006 

0.52 0.57 

0.01 0.01 

0.01 0.01 

0.54 0.59 

It is worth mentioning that government employer pension payments seem to be 
considerably low. They amount to only 0.4 per cent of GDP in 2005 and 2006. 
Obviously, the pension scheme in question applies to a special, rather small group 
of civil servants in Italy only. 

Employing the above listed pension expenditures on the methodology of the 
Freiburg model, the following outcomes are generated which are displayed in Table 
38. Similar to the previous chapters, we start by applying the PBO approach. 

Table 38: Supplementary table Italy 2006 PBO 
(in bn.EUR) 

Non-core national accounts 
(ngures In bn. EUR) 

General Social 
Government S.curltv 

G I H 
upen,ng Balance Sheet 

1 Pension entitlements 13.92 4503.52 
Changes in penston entitlements due to transscllons 

Sum 2.1 2 lncreaaa In penalon entftlementa due to .,clal contributions 2.04 367.48 to 2.4 

2 1 Employer actual soc11/ contnbutions 102.87 
2 2 Employer imputed social contributions 1.19 
2.3 Household actual soc,s/ contnbutions 0.12 32.87 
2 4 Household social contnbution supplements 0.73 231.74 

3 Other (actuanaJ) increase of pension entitlements 78.49 
4 Reduction In pension enl~lements due to payment of pension benefits 0.59 183.54 

2+ 3 .4 5 Change In penllon entJtlements due to IOClal contrfbutlon1 and pension 
benollts 1.45 262.43 

6 Transfers of entitlements between schemes 0.00 0.00 
7 Changes in pens10n entitlements due to other transaclK>nS 0.00 0.00 

linanges ,n pension entrt,ements due to other economic r1CMS 
8 Changes ,n entitlements due to re-.aluations 0.00 0.00 
9 Changes In entitlements due to other changes in \Olume 0.00 0.00 

~,ng 1:Ja1ance ~neel 
1 O Pension entitlements 15.37 4 765.95 

Pension ent,tlemenls (% of GDP 2006) 1.04 322.03 
11 Ou1put 
12 Assets held at the end of the penod to meet pensions 

Source: Own calculations 
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As expected the pension entitlements of the government employer scheme turn 
out to be relatively small. The opening balance shows entitlements of 13.92 bn. 
EUR. These are increased by social contributions accounting for 2.04 bn. EUR and 
decreased by pension benefits amounting 0.59 bn. EUR. The closing balance 
presents entitlements adding up to 15.37 bn. EUR, which is equivalent to only 
one per cent of the GDP in 2006. These minor entitlements can be ascribed to the 
low pension benefits paid out in the base year (see Table 37). 

The outcomes of the social security pension scheme are of much bigger 
dimensions. Opening pension entitlements in column H display 4,503.52 bn. EUR, 
which are increased by social contributions adding up to 367.48 bn. EUR and 
decreased by pension benefits amounting to 183.54 bn. EUR. The final pension 
entitlements of 2006 add up to 4,765.95 bn. EUR which corresponds to around 
322 per cent of Italy's GDP in 2006. The analogical figures for the ABO approach are 
shown in Table 39: 

Table 39: Supplementary table Italy 2006 ABO 
(in bn. EUR) 

Openmg Balance """"' 
1 Pension entitlements 

l...rH1ng&S ,n pens,on enttt-unn,IS aue to transact,ons 
Sum 2.1 2 Inc,.•• In penlion enUdementa due to ac,clal contribuUona 
to 2.4 

2 1 Employer actual soc,sl contnbutions 
2 2 Employer imputed soc,tll contnbut,ons 
2 3 Household actual social contributions 
2 4 Household soc,al contnbut,on supplements 

3 Other {actuarial) increase of pension ent1tlementa 
4 Reduction 1n pension ent~lements due to payment ol pension beneits 

2+ 3-4 5 Change In penllon entidemenb due to aoclal eontrlbutioM and penlfon 
benoftb 

6 Transters of entitlements behwen schemes 
7 Changes 1n pension entrt)emenls due to other tran1actions 

Non~Ol'9 national accounts 
(ngureo In bn. EUR) 

General Socio! 
Government SocurilY 

G I H 

12.90 4175.50 

1.94 350.63 

0.00 102.87 
1.14 
0.12 32.87 
0.68 214.89 

77.48 
0.59 183.54 

1.35 244.58 

0.00 
0.00 

u,anges ,n pena,on ent,t~,ts aue to other «onom,c 11UMD 

s Changes in entitlements due to r9',llfuat1on1 0.00 0.00 
9 Changes in entitlements due to other changes In \Olume 0.00 

~mg tJa/ance :::;heel 
10 Pension entitlements 14.25 4420.08 

Pension entitlements (% ol GDP 2006) 0.96 298.66 
11 Output 
12 Assets held at the end of the penod to moot pensions 

Source: Own calculations 

Placing emphasis on the social security pension scheme in column H the opening 
balance amounts to 4,175.50 bn. EUR. The total social contributions account for 
350.63 bn. EUR in the ABO case, as a matter of course pension benefits remain at 
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183.54 bn. EUR. The closing balance of 2006 displays pension entitlements adding 
up to 4,420.08 bn. EUR, corresponding to nearly 299 per cent of GDP in 2006. In 
relation to the PBO outcome, the ABO result turns out to be around seven per cent 
lower (23 percentage points of GDP). 
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3.11 LT - Lithuania 135 

Lithuania - the biggest Baltic country - has 3.40 million inhabitants.136 After the fall 
of the iron curtain it has made a positive transition from a centrally planned system 
to a market based economy. In the course of EU-accession in January 2004 
Lithuania experienced a boost in the trade and tourism sector and considerably 
high economic growth rates. The currency of Lithuania is the Litas (LTL).137 After 
Lithuania only narrowly missed qualifying for membership in the Euro zone in 2006, 
it is expected to join the Euro currency area in the coming years. Lithuania's GDP in 
2006 amounted to 82.8 bn. L TL, corresponding to 24.0 bn. EUR. The respective per 
capita GDP added up to 7,050 EUR. 

3.11.1 The demographic development in Lithuania 

With declining fertility rates and rises in life expectancy the Lithuanian demography 
follows the same trend as the rest of Europe. However, comparing the absolute 
numbers of fertility and life expectancy with the rest of the EU, Lithuania is not 
representing the European average. Not only is the total fertility rate of 1.31 beyond 
the EU-average, but life expectancy is much lower than in the majority of the EU 
countries. According to Eurostat a male (female) Lithuanian born in 2006 can expect 
to live for 65.3 (77) years. This value is expected to increase further until 2050 to 75.5 
(83.7) for men (women).138 Both factors - life expectancy and fertility - have a 
significant effect on the age specific population structure shown in Figure 28. 

As can be observed in most former Soviet republics, the population structure is 
characterized by a large gap between male and female mortality as well as life 
expectancy rates resulting in the asymmetric form at older ages in Figure 28. 
Sharply decreased fertility rates in the last 15 years are also reflected in the 
population structure which as a result resembles a tree cut down half way. It is 
worth mentioning that this demographic decline, which occurred in post-
communist countries in the late 1980s and early 1990s, started in Lithuania slightly 

135 We would like to thank Tomas Paulauskas from Statistics Lithuania for valuable comments on 
this chapter. 

136 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

137 The exchange rate is 3.4528 L TL to the Euro as per December 29th, 2006. 

138 These figures are based on the estimation of Eurostat given in Europop 2004. 
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later in the middle of the 1990s. The tree gets thicker in the age groups 20 to 50 
years old. 

Figure 28: Population structure In Lithuania (2006) 
age groups Oto 100 years 
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The large cohort sizes of these age groups can also be explained by looking back in 
the history of Lithuania. During the birth years of these cohorts, starting in the end 
of the 1950s and ending in the 1980s, Lithuania experienced a swift industrialization 
and urbanization accompanied with lower mortality rates and high fertility rates of 
a value above two. These well represented cohorts aged 30-50 years will not reach 
the retirement age in the coming decade. Therefore the number of elderly people 
aged 60 years and older does not change significantly in the next ten years - as 
illustrated in Figure 29. This development is of major importance for the calculation 
of the AOL, since pension payments in the closer future - which are mainly paid to 
people aged 60 and older - have the biggest impact on our calculations. 

From 2015 until 2045 the number of elderly people will increase by about 
35 per cent. This enhancement is on the one hand caused by the rise in life 
expectancy and on the other hand by the above mentioned large cohorts entering 
the retirement age. This augmentation of elderly people in Lithuania turns out to be 
not as substantial as observed in most other EU countries. 
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Figure 29: Development of elderly persons (aged 60+) In Lithuania 
indexed to 100 in 2006 
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3.11.2 The Lithuanian pension system 

2025 
Year 

---
2030 

3.11.2.1 The principles of the Lithuanian pension system 

LT - Lithuania 

----

2035 2040 

As in most industrialized countries the Lithuanian pension system pursues a mixed 
strategy between PAYG and funded pension schemes. It is based on a three pillar 
system. The dominating first pillar is mandatory and designed as a PAYG pension 
system. In 2006, the legal basis for the second pillar, the occupational pension 
schemes, has been introduced. The third pillar consists of voluntary supplementary 
pension savings and life insurances. Within the mandatory publicly run first pillar, 
private sector workers and employees of the public sector dispose of different 
pension schemes. While the social insurance system is universal and covers both 
public and private employment, some groups of public employees have their own 
distinct pension arrangements as a supplement. Due to its broad coverage of the 
Lithuanian population we first take a closer look on the social insurance pension 
system. It is composed of old age, disability as well as survivor pensions. Old age 
and disability pensions consist of two parts: the basic and the supplementary 
pension. While the basic pension only depends on the length of the social insurance 
period the supplementary pension is determined by additional factors. These 
include the accrual rate, the length of the social insurance period, the individual 
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wage coefficient (a ratio between person's monthly earnings and the state insured 
income) as well as the state insured income of the respective period. Benefits of the 
supplementary pension in Lithuania are therefore to a greater extent linked to past 
contributions. The present legal retirement age is 60 (62.5) years for women (men) -
having been gradually increased in recent years. After reaching the retirement age, 
a person can continue to work and receive his/her earnings from work together 
with the old age pension. If one chooses to retire after (before) the legal retirement 
age, the pension will be increased (reduced) by 0.67 (0.4) per cent for every month. 
Looking at the indexation of pensions, the basic pension is increased upon decision 
of the government. The supplementary part of a pension is adjusted according to 
current year's average insured income.139 

The state pension scheme works independently from the social insurance pension 
system. It is financed by the state budget and awarded to officials and military 
personnel, judges, scientists, persons for distinguished achievements for the state 
(1 st and 2nd degree) as well as for victims and deprived persons. Furthermore, the 
state pensions consist of the so-called social assistance state pensions which are 
paid to persons who do not have a sufficient social insurance record. 

3.11.2.2 Recent reforms of the Lithuanian pension system 

As most European countries Lithuania is challenged by an ageing society; therefore 
it underwent major pension reforms in recent years. With the pension reform 
starting in 1995, statutory retirement ages have been considerably increased in 
Lithuania. More precisely, women's (men's) legal retirement age gradually rose from 
55 (60) in 1995 to 60 (62.5) in 2006. 

Another major reform was initiated in 2004. Its cornerstone was the establishment 
of the funded tier of the public pension system. Accordingly, a person insured for 
the full pension insurance (including basic and supplementary pensions) may 
choose to switch to the funded tier. This implies that he/she directs a part of social 
insurance contributions, dedicated for the supplementary part of the old age 
pension, to a personal account in a chosen privately managed pension fund. The 
part of the contributions directed to private pension funds was the following: 2.5 
(2004), 3.5 (2005), 4.5 (2006) and 5.5 percentage points of total 26 per cent paid for 
the pension insurance in 2007. For our calculations it is important to notice that the 

139 Since we have no information about the future indexation of basic pensions - because it is in-
dexed ad hoc by the government - we have to make the following assumption: For our calcula-
tions we presume that full pensions (basic and supplementary pensions) are indexed to 70 per cent 
by the growth of the insured income and to 30 per cent according to the CPI. 
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supplementary part of the social insurance old age pension is reduced respectively. 
In the long run this reform will have a substantial impact on the pension system. 
However, taking the year 2006 as the base year of our calculations, this reform plays 
only a minor role since most of pension entitlements have been accrued under the 
pre-reform system. 

3.11.3 Measuring the Lithuanian accrued-to-date pension liabilities 

The aim of our calculation is to quantify pension entitlements accrued-to-date 
which can be further differentiated into pension payments to present pensioners 
and to future pensioners. The current total pension expenditures represent an 
appropriate starting point for our calculations since they indicate how much is 
spent for present pensioners. Table 40 displays the aggregated pension benefits of 
the two pension schemes in Lithuania - social security and state pensions. 

Table 40: Socia! security and government employer pension payments Lithuania 
(in million EUR) 

Type of pension Pension payments 

2005 2006 2007 

Socia! security pensions 1,278.09 1,439.40 2,071.83 

Old age pensions 917.54 1,037.27 1,511.48 

Disability pensions 285.66 325.40 446.79 

Survivor pensions 74.89 76.73 11356 

State pensions 110.41 118.00 13756 

Total 1,38850 1,557.40 2,209.39 

Source: Statistics Lithuania (2008) 

Table 40 illustrates that total pension expenditures in Lithuania amounted to 
1.56 bn. EUR in 2006, which corresponds to 6.5 per cent of GDP. In comparison to 
most other European countries these pension expenditures are relatively small. 
Therefore, one could assume that the Lithuanian AOL are comparably small as well. 
This is only a presumption since other factors such as the demographic 
development, the indexation of future pensions as well as recent pension reforms 
can have significant impacts on the AOL results. With Table 41 we want to take a 
look at the actual outcomes for the year 2006, applying the PBO approach first.140 

140 The supplementary tables for the year 2007 can be found in the appendix of this survey. 
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Table 41: Supplementary table Lithuania 2006 PBO 
(in bn. EUR) 

upening tla/BIICO Sheet 
1 Pension entitlements 

c.;nanges 1n pension entdlements """ to transscllons 
Sum 2.1 

2 lncreaae In peneion entitlements due to IIOCIII contributions 
to 2.4 

2.1 Employer actual soc,al contributions 
2.2 Employer imputed soc,a/ contributions 
2.3 Household actual social contnbutions 
2.4 Household social CO(ltnbution supplements 

3 Other (actuanal) 1ncreese of pension entitlements 

4 Reduction in pension entitlements due to payment of pension benefits 

2 + 3 -4 5 Change In pension entitlements due to aoclal contribution• and penlllon 
benelllll 

6 Trans'9rs of entitlements between schemes 

7 Changes rn pension entitlements due to other transactions 

NOn-core ne11on11 •ccounta 
(figures In bn. EUR) 

General Social 
Government Security 

G I H 

3.25 35.68 

0.33 3.56 

1.51 
0.16 

0.16 
0.17 1.89 

2.23 
0.12 1.44 

0.21 4.35 

0.00 0.00 
0.00 0.00 

c.;nanr,es in pens,on entttlements due to otner «onom,c flows 
8 Changes 1n entitlements due to 11Mfuations 0.00 0.00 
9 Changes 1n entitlements due to other changes in \Olume 0.00 0.00 

uosmg t:Jslance '3,,,,.,,f 

10 Pension entitlements 3.46 40.03 
Pension entitlements (% al GDP 2006) 14.44 168.92 

11 Output 
12 Assets held at the end of the period lo meet pensions 

Source: own calculations 

Starting with the social security pension scheme (in column H) entitlements add up 
to 35.68 bn. EUR in the beginning of 2006. On the one hand this value decreases in 
2006 by aggregated pension payments of 1.44 bn. EUR. On the other hand pension 
entitlements increase due to household social contributions supplements (1.89 bn. 
EUR) and other actuarial increases of pension entitlements (2.23 bn. EUR). At the 
end of 2006 final pension entitlements add up to 40.03 bn. EUR, equal to almost 
167 per cent of GDP in 2006. Results for the state pensions are displayed in a similar 
manner in column G. Adding social contributions (0.33 bn. EUR) to and subtracting 
pension payments (0.12 bn. EUR) from the opening balance (3.25 bn. EUR) result in 
final entitlements of the state pensions (3.46 bn. EUR) which is equal to around 
14 per cent of GDP in 2006. As expected, the level of total pension expenditures is 
relatively small in Lithuania compared to the other countries examined in this 
survey. 

The same calculations have been conducted using the ABO approach. Since this 
method - in contrast to the PBO approach - does not take into account future wage 
growth, the results tend to be considerably smaller. Table 42 shows the respective 
outcomes. 
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Table 42: Supplementary table Lithuania 2006 ABO 
(in bn. EUR) 

VPflfllfl!/ Balance Sheet 
1 Pension entitlements 

c.;nanges 11'1 p«JSIOl'J ent/t,c,nn:n,ts aue to transact,ons 
Sum 2.1 2 lncre•• In penalon entitlementa due to eoclal contributions 
ID 2.4 

2.1 Employer 11etusl social contn·butions 
22 Employer imputed social contributions 
2.3 Household actual social contributKK15 
2. 4 House/Jold social contribution supplements 

3 Other (actuarial) increase of pension ent1Uements 

• Reduction in pension entitlements cl.le to payment of pension benetts 

2+ 3-4 5 Change In pon• on enUUementa due ID eoclal contrlbuUon1 and penelon 
benoflta 

6 Transfers ~ entitlements between schemes 
7 Changes in pens,on entitlements due to Olh« tranaact,ons 

LT - Lithuania 

Non-core national accounbs 
(figure• In bn. EUR) 

General Soclal 
Government Securltv 

G H 

2.83 31.21 

0.30 3.33 

1.51 
0.16 

0.16 
0.15 1.66 

1.91 
0.12 1.44 

0.18 3.79 

0.00 
0.00 

u,ange1 111 psnslOII entdlements due to other econormc FIOM 

8 Changes in entitlements due to f'8\l!lluabona I 0.001 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

C/osmg Balance """"t 
to Pension entrtlementa 3.01 35.01 

Penoion entrtlemenls (% <A GDP 2006) 12.55 145.98 
11 CMput 
12 Assets held at the end of the penod to meet peno,ons 

Source: Own calculations 

The opening pension entitlements as well as the closing pension entitlements turn 
out to be about twelve per cent lower than the respective PBO results. Thus, the 
entitlements of the social security pension (state pension) scheme amount to 35.01 
(3.01) bn. EUR at the end of 2006, corresponding to roughly 146 (13) per cent of 
GDP. 
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3.12 LV - Latvia 

Latvia has a population of 2.29 million inhabitants.141 The national currency is the 
Latvian Lats {LVL), the rate of exchange to the Euro comes to 0.6972 LVL.142 The GDP 
in 2006 amounted to 11.2 bn. LVL which corresponds to 16.0 bn. EUR. The per 
capita GDP added up to 4,900 LVL or 7,000 EUR in 2006. Since the year 2000 Latvia 
has had one of the highest GDP growth rates in Europe. In 2006, annual GDP 
growth was 11.9 per cent and inflation was 6.2 per cent; unemployment rate added 
up to 8.5 per cent - almost unchanged compared to the previous two years. 
However, it has recently dropped to 6.1 per cent, partly due to active economic 
migration, mostly to Ireland and the United Kingdom. Latvia plans to introduce the 
Euro as the country's currency but, due to the high inflation rate not meeting the 
Maastricht criteria, this is not expected to happen before 2012. 

3.12.1 The demographic development in Latvia 

As most other Central- and East-European countries, Latvia faces a fertility rate well 
below replacement level (~ 2.1 children per woman). In 2006, the Latvian fertility 
rate showed a value of 1.35 children per woman. Figure 30 demonstrates the age-
specific population structure of Latvia in 2006. 

A strong reduction of births can be seen around the age cohorts of 15 to 20. This 
can most probably be ascribed to the times of Glasnost under Mikhail Gorbachev in 
the beginning of the 1990s, when Latvia gained its independence. The impact of 
unsecure political situations and changes on fertility rates can often be monitored; 
Latvia is another good example for this.143 

Furthermore, the impact of World War II and the following Soviet occupation can 
especially be noticed at the age cohorts of around 60 which are much smaller than 
the ones above. 

141 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

142 Exchange rate as at December 29th, 2006. 

143 Compare the case of Lithuania in section 3.11.1 of this survey. 
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Figure 30: Population structure In Latvia (2006) 
age groups Oto 100 years 
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The life expectancy of Latvia is well below EU average. A male (female) born in 2006 
can expect to reach an age of 65.4 (76.3) years. The difference between life 
expectancies of men and women is remarkable. It amounts to almost eleven years, 
whereas in countries like Germany a difference of less than six years can be 
observed. Life expectancy at birth in Latvia is assumed to rise up to 74.3 (82.5) until 
2050 for males (females) which means that especially male life expectancy will 
undergo considerable growth. Figure 31 shows the numerical development of 
elderly persons in Latvia until 2050. 

It turns out that - different from many European countries - the number of elderly 
people in Latvia will rise very slowly in the future. In the first years up to 2010, the 
number will even decrease slightly. Up to 2040, it will grow by less than 20 per cent 
compared to the base year 2006. As we will see later in this chapter, this 
development will have a dampening impact on the Latvian pension liabilities. 
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Figure 31: Development of elderly persons (aged 60+) In Latvia 
indexed to 100 in 2006 
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3.12.2 The Latvian pension system 

2025 

Year 

2030 

3.12.2. 1 The principles of the Latvian pension system 

2035 2040 

The pension system in general consists of a state pension scheme composed of an 
earnings-related pension financed on a PAYG basis through notional individual 
accounts (NDC), a fully funded, defined contribution mandatory pension scheme, 
and private voluntary occupational and individual pension arrangements. 

Old age pensions are calculated by dividing the amount accumulated in the 
notional account (contributions uprated in line with the covered wage bill) by 
projected cohort unisex life expectancy at retirement (calculated annually using 
projected life expectancy at retirement age with a unisex life table). The average 
benefit is directly dependent on the actual pension age, number of years worked as 
well as dynamics of contribution base (growth of the contribution wage sum in 
Latvia), which determines the rate of return for the NDC pension capital. Pensions 
granted before 1996 were not revised according to the rules of the NDC scheme. 
The indexation of existing pensions is differentiated according to the amount of the 
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pension. Small pensions are indexed considering the actual CPI and 50 per cent of 
the real growth of contribution wage sum. Other pensions are indexed with CPl.144 

Benefits can be claimed at any time from the retirement age. The transition to the 
retirement age of 62 is carried out on a step-by-step basis, i.e. by six months each 
year. Men have already reached the retirement age of 62 since 2003, but women 
will reach it in 2008. In 2006, legal retirement age for women was 61 years. Up to 
mid-2008 (early retirement will be eliminated after this date), the legislation 
provides for a possibility to retire two years before the age of 62 for men and two 
years before the increasing schedule to 62 for women, if persons insurance record is 
30 years or more. In 2003, the average age of retirement was 61.1 for men and 57.7 
for women. 

3.12.2.2 Recent reforms of the Latvian pension system 

In 1995, Latvia was the first country in Central and Eastern Europe to legislate a NOC 
reform.145 The reform consists of two components: The non-financial defined 
contribution (NOC) part was implemented on January 1 •t, 1996; a financial defined 
contribution (FOC) part came into force on Juli 1 •t, 2001. People who reach the 
minimum pension age are guaranteed a minimum pension which is financed by 
revenues outside the overall contribution of 20 per cent. Rights acquired in the old 
scheme were converted to NOC capital.1'46 

3.12.3 Measuring the Latvian accrued-to-date pension liabilities 

The results of our calculations regarding the pension liabilities of the social security 
pension scheme in Latvia are based on the following pension expenditures from 
2005, 2006 and 2007, which are shown in Table 43: 

144 Due to a lack of further information, we assumed an average indexation rate of CPI plus 
25 per cent of wage growth. 

145 The functioning of the NOC system is described in the previous section. The idea of NOC origi-
nally goes back to Buchanan (1968). 

146 For a comprehensive description of the Latvian NOC pension system, see Palmer et al. (2006). 
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Table 43: Social security pension payments Latvia 
(in million LVL) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Latvijas Statistika (2008) 

2005 

465.95 

63.65 

18.48 

548.08 

Pension payments 

2006 2007 

567.46 654.23 

66.82 70.17 

21.54 22.36 

655.82 746.76 

Naturally, the old age pension payments make up the biggest part of the pension 
expenditures in all three years. Expenditures sum up to a total of 548.081 million 
(m.) LVL in 2005, 655.823 m. LVL in 2006 and 746.759 m. LVL in 2007. Expressed as a 
fraction of the GDP in the respective years, pension payments add up to 6.0 per cent 
in 2005, 5.9 per cent in 2006 and 5.4 per cent in 2007. We will discover later in 
section 3.20 that these figures are rather small compared to other European 
countries. Table 44 contains the results of our calculations for the year 2006 using 
the PBO approach first. 147 

As Table 44 shows, the balance starts with pension entitlements of 11 .42 bn. LVL. 
These entitlements are increased by social contributions of 2.27 bn. LVL and 
decreased by pension payments (row 4) of 0.66 bn. LVL. The residual shows an 
increase of pension entitlements amounting to 0.92 bn. LVL. The closing balance 
adds up to pension entitlements of 13.95 bn. L VL at the end of 2006, corresponding 
to nearly 125 per cent of GDP in 2006. 

147 The supplementary tables for the year 2007 can be found in the appendix of this survey. 
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Table 44: Supplementary table Latvia 2006 PBO 
(in bn LVL) 

1 Pens,on entitlements 
uoenmg Ba/once ,,,_, 

I 
cnanges ,n pens,on entttlements dl/9 to transsct,ons 

Sum 2.1 
2 lncrea• In pension entltlementa due to aocial contributions 

to 2.4 

2.1 Employer actual social contnbutions 
2.2 Employer imputed soc1sl contributKJns 
23 Household actual social contributions 
2.4 Household social contnbution supplements 

3 Other {actuanal) increase of pension entitlements 

4 Reduction ,n pension entitlements due to payment of pensK>n bene11ts 

2+ 3-4 5 Change In pension entiUemanta due to 81Xl• I contribution• and penaion 
benoflts 

6 Transfers of entitlements between schemes 

7 Changes in pension entitlements due to other transachons 

LV- Latvia 

Non-core national accounts 
(figures In bn. LVL) 

General Social 
Government S1curlty 

G H 

11.42 

2.27 

1.64 

0.63 
0.92 
0.66 

2.53 

0.00 
0.00 

c..:nanges #1 pens,on entdlements due to oiher econom,c flCMS 

8 Changes in entitlements due to AMlluations 0.00 
9 Changes in entitlements due to other changes In \Olume 0.00 

uosmg ualance Sheet 
10 Pension entitlements 13.95 

Pens,oo entdlements (% of GOP 2006) 124.86 
11 Output 
12 Assets held at the end ol lhe penod to meet pensions 

Source: Own calculations 

The pension liabilities applying the ABO approach are shown in Table 45. The 
opening balance adds up to pension entitlements of 9.86 bn. LVL. Social 
contributions amount to 2.18 bn. LVL, pension benefits account for 0.66 bn. LVL. 
The total change in pension entitlements comes up to 2.13 bn. LVL which leads to 
the closing balance of 11.99 bn. LVL, equal to some 107 per cent of Latvia's GDP in 
2006. 
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Table 45: Supplementary table Latvia 2006 ABO 
(in bn. LVL) 

upen,ng Balance Shaat 
1 Pension ent1Uementa 

cnanges ,n pens,on entitlements aue to transecttons 
Sum 2.1 2 lncrea• In pentfon entftlementa due to 110clal contribution• ID2.4 

2.1 Employer ectual social contributions 
2.2 Employer imputed social contnbutions 
2.3 Household actual social contributions 
2. 4 Household social contnbution supplements 

3 other (ectuanal) increase of pension entitlements 

4 Reduction in pens,on entttlements due to payment of pension benetlts 

2+ 3 .4 5 Chango In pen•on ent1Uemenl9 due ID social contrtbuUon1 and pension 
bonalill 

6 Trand,rs of entitlements between schemes 

7 Changes in pension entitlements due to other transactions 

Non-core national accounts 
(flgu,.s In bn. LVLI 

General Social 
Government Socurtly 

G I H 

I 9.86 

2.18 

1.64 

0.00 
0.55 
0.60 
0.66 

2.13 

0.00 
0.00 

cnanges in pension entitlements due to other economic flows 
8 Changes in entitlements due to rewluat1ons 0.00 
9 Chenges in entitlements due to other changes in ldume 0.00 

uosing Salence :sheet 
10 Pension entrtlements 11.99 

Pension entitlements (% of GDP 2006) 107.31 
11 Output 
12 Assets held at the end of the period to meet pensions 

Source: Own calculations 
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3.13 MT - Malta 148 

Malta is the smallest country in the Euro currency area with a population of 0.40 
million inhabitants.149 It became a member of the Euro area in 2008 having joined 
the European Union in May 2004. The Maltese GDP amounted to 5.1 bn. EUR in 
2006 which corresponds to 12,500 EUR per capita. 

3.13.1 The demographic development in Malta 

Malta's demography is - similar to most other European populations - strongly 
affected by a double ageing process. In other words, not only total fertility rates 
declined significantly in Malta in the past two decades - reaching a level of 1.41 in 
2006 - but also life expectancies increased considerably in the past years. While a 
female (male) born in 1980 could expect to live 72.8 (68.0) years, this value 
increased up to 81.9 (77.0) in 2006. As a result the Maltese population pyramid 
considerably changed its appearance in the past decades. An overview of the age-
specific population structure in 2006 is given in the following Figure 32. 

Owing to the demographic changes mentioned above the population structure 
resembles a tree truncated down half way. However, this tree reflects also historic 
events such as the impact of the Second World War. Between 1940 and 1943 - due 
to its important strategic position in the Mediterranean - Malta was under siege 
and severely bombarded. Not only were numerous Maltese killed during this time 
but also fewer babies were born, leading to the cut at the cohorts aged around 65. 
As in most European countries, numerically strong post-war generations are now 
reaching the retirement age in Malta. This has significant impacts on future pension 
expenditures and therefore on our calculations. 

148 We would like to thank Clyde Caruana and his colleagues from the Maltese National Statistics 
Office for valuable comments on this chapter. 

149 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 
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Figure 32: Population structure In Malta (2006) 
age groups Oto 100 years 
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The quantitative development of elderly people - persons who are 60 years and 
older - is displayed in Figure 33. Starting from base year 2006 a rather steep rise in 
the number of elderly people can be observed in Malta. In 2025 the number of 
people aged 60 years and over will have increased by 60 per cent. It should be 
noted that this is one of the biggest growth rates in elderly people in comparison to 
other countries examined in this survey. This rise can be traced back to the large 
cohorts aged 40 to 60 in the base year 2006 as well as to the future rise in the life 
expectancy of the Maltese people. According to the assumptions of Eurostat a new-
born Maltese male (female) in 2050 can expect to live five (three) years longer than 
its counterpart born in 2006. After 2025 this increase in the number of elderly 
people will significantly slow down. However, regarding the quantification of the 
Maltese ADL the development from 2006 to 2025 is more significant. To explain this 
fact one specific and important characteristic of the ADL approach shall be pointed 
out. Age groups which retire in the near future (next 20 years) have accrued more 
entitlements than the cohorts which receive a pension in the later future (after the 
next 20 years). This is due to the fact that the latter are of younger age today and 
therefore have contributed for a shorter period to the pension system. 

136 



MT-Malta 

Figure 33: Development of elderly persons (aged 6o+) In Malta 
indexed to 100 in 2006 
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3.13.2 The Maltese pension system 

2025 

Year 

2030 

3.13.2.1 The principles of the Maltese pension system 

2035 2040 

In line with the majority of Mediterranean countries the corner stone of the Maltese 
pension system is represented by the first pillar. An occupational second pillar does 
not exist in Malta, with the only exception being that of civil servants employed 
before 1979. Individual savings - the third pillar - only play a minor role in Maltese 
old age provisions. Nevertheless, they are expected to become more important for 
the income of future pensioners. 

Since the first pillar is the focus of our analysis we shall describe it further. The first 
(public and mandatory) pillar practically covers the entire Maltese population and is 
financed as common by a PAYG system. It consists of a non-contributory as well as a 
contributory scheme. The former scheme is a means-tested, flat rate benefit, 
securing a minimum pension to people over age 61 for men and 60 for women. Its 
benefits are indexed to inflation. The contributory scheme is named the "two-
thirds" pension since it amounts to two-thirds of the average reference wage. In the 
case of employees (self-employed) the two thirds pension is calculated on the basis 
of the average basic wages (net-income) during the best three (ten) out of the last 
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ten years prior to retirement. For the calculation of the pension, past wages (net-
incomes) are generally indexed with the relative cost of living increases. A full 
pension of two-thirds is payable to persons who have paid or have been credited 
with 30 years of contributions (with a yearly average of 50 contributions). Fewer 
years of contributions result in linearly reduced pensions with the minimum years 
of contributions amounting to nine. 

The two-thirds pension covers all employees, self employed as well as civil servants 
employed after 1979. However, civil servants appointed before 1979, persons 
enrolled in the police force (after 25 years of service or 55 years of age), and 
members of the army are entitled to receive the so-called Treasury Pension.150 

Regarding the adjustment of pensions the Maltese pension system differentiates 
between persons born before and after 1962. Pensions of the former group are 
adjusted on the highest of either the cost of living adjustment (COLA) or the 
increase in wages awarded to the present occupant of the last post occupied by the 
pensioner. According to the Maltese National Statistics Office pensions are indexed 
in practice by about 90 per cent according to wage growth and ten per cent 
according to the COLA increase. This proportion has been used in our calculations. 
Pensions of people born after 1962 are indexed by 70 per cent by the growth of the 
national average wage and 30 per cent by inflation. However, this new indexation 
rule will not apply before 2012. The statutory retirement age for women (men) in 
Malta is 60 (61) years in 2006. This value will gradually increase to 65. 

3.13.2.2 Recent reforms of the Maltese pension system 

Under the pressure of budget deficits and the demographic development 
described above Malta adopted a rather profound pension reform in 2006. The 
most significant reform steps and their implication for the AOL shall be outlined in 
the following section. According to the new 2006 legislation the statutory pension 
age will be gradually raised (in the period 2014 to 2023) to 65 for men and women 
likewise. According to our calculations this reform step reduces the Maltese pension 
liabilities by about seven per cent of GDP in 2006. Furthermore, the necessary 
period of contribution to receive a full two-thirds pension will be increased from 30 
to 40 years (for people born after 1962). A further reform affects the pension 
calculation of persons born after 1962. Their pension shall be determined on the 

150 According to the Maltese National Statistics Office the last civil servants to benefit from Treasury 
Pension will retire in 2020. Knowing that civil servants presently represent about 75 per cent of 
beneficiaries of Treasury Pensions, one can expect that total expenditures of this pension scheme 
will decrease considerably in the coming decades. 
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best ten basic wages within the last forty years prior to retirement. According to our 
calculations this change will lead to a reduction of the pension level of six 
(four) per cent for men (women). For this calculation it is assumed that the relative 
profile of the insurable income stays constant over time, the per capita wage 
growth amounts to 1.5 per cent and the average old age retirement age for both 
sexes is 61 years (and gradually increases to 65).151 However, it should be noted that 
this reduction factor represents only a rough estimation. In particular, future 
changes in the wage profile due to higher employment participation rates of elderly 
workers are difficult to predict. 

With the reform of 2006 the possibility to receive an early pension will be restricted 
to those in employment. Moreover, the reform envisages that child-rearing periods 
are partly credited by the pension system. Although it can be assumed that this 
reform step will slightly raise total pension entitlements, we are not able to quantify 
the impact of this specific change in the pension legislation. 

3.13.3 Measuring the Maltese accrued-to-date pension liabilities 

ADL consist of all pension entitlements which have been accrued to the present by 
living generations. These entitlements result in respective present and future 
pension payments. As a starting point we want to take a look at the present pension 
payments in the base years 2005-2007 illustrated in Table 46. These pension 
expenditures do not include non-contributory pension payments.152 

Overall, aggregated pension payments in Malta in the years 2005-2007 amounted 
to about 8.7 per cent of the respective GDPs. The biggest share of expenditures is 
represented by the social security pensions - and namely the two-thirds pension. 
Pensions which can be classified as government employer pensions, the Treasury 
Pensions, play only a minor role in Malta representing about 1.5 of the respective 
GDP. 

151 At present, average gross wages after the age of 61 decline tremendously. This might be due to 
the fact that elderly people work only part time. For our calculation we assume that the relative 
wage profile of the last ten years before retiring stays constant. In other words, somebody who 
retires in the future at the increased statutory retirement age of 65 is expected to have the same 
relative wage profile - with respect to the last ten years - as somebody who retires at the present 
statutory retirement age of 61. 

152 Since in Malta non-contributory pension benefits have the character of a social assistance 
scheme they have been excluded in our calculations. For 2007 and 2005 we have no data about the 
aggregated non-contributory pension payments. Therefore we assumed that the proportion of 
non-contributory pension of the aggregated budget in 2007 and 2005 is equal to the year 2006. 
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Table 46: Socia! security and government employer pension payments Malta 
(in million EUR) 

Type of pension Pension payments 

2005 2006 

Social security pensions 345.66 370.74 

Old age pensions 225.24 245.63 

Disability pensions 38.17 38.31 

Survivor pensions 82.25 86.80 

Treasury pensions 7332 74.82 

Total 418.98 445.56 

Source: National Statistics Office Malta (2008) 

2007 

394.34 

266.64 

3753 

90.17 

76.16 

470.50 

The application of the methodology of calculating AOL for the Maltese pension 
system produces the following results for the year 2006, presented in the 
supplementary table.153 

First of all, it should be noted that the results shown in Table 47 reflect the PBO 
approach which is described precisely in section 2.2.2.2 of this survey. Starting with 
the opening balance, pension entitlements of the Maltese social security (column H) 
add up to 12.82 bn. EUR at the beginning of 2006. These entitlements are increased 
by social contributions from employers', employees' as well as household social 
contributions amounting in total to 0.89 bn. EUR during 2006. Nevertheless, 
pension entitlements diminish considerably in 2006. This reduction has two major 
causes. One is the payment of pension benefits (0.37 bn. EUR). The other is the 
adopted pension reform in 2006. We estimate that the later reform brought a 
reduction of 1.59 bn. EUR in the entitlements, equal to about 31 percentage points 
of the GDP in 2006. The resulting pension liabilities of social security pensions at the 
end of 2006 sum up to 11.53 bn. EUR, which represents some 226 per cent of GOP. 
Lower outcomes have been generated for the government employer pension 
scheme. Its total pension liabilities at the end of 2006 amount to 2.18 bn. EUR, 
which is equal to almost 43 per cent of the Maltese GDP in 2006.154 Different results 
can be observed when applying the ABO approach: 

153 The supplementary tables for the year 2007 can be found in the appendix of this survey. 

154 It should be noted that the results of the social security pensions in contrast to government em-
ployer pensions could be calculated more precisely. This is due to the fact that we had only age-
and sex-specific pension profiles for the social security pensions. 
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Table 47: Supplementary table Malta 2006 PBO 
(in bn. EUR) 

VD<Jning Be/once Sheet 
1 Pension entitlements 

...,_IV&:, ,n pensKJn enttflements due to tflllsact,ons 

Sum 2.1 2 lncre•• in pension entlttementa due to aoclal contribution• 
to 2.4 

2. 1 Emplo~ actual soc,al contributions 
2. 2 Employer imputed social contrlbutiotl$ 
2 3 Household actual social contribut,ons 
2 4 Houoe/lo/d social contribution supplemen/s 

3 Other (actuarial) rncreese of pension ent1Uemenl1 

4 Reduction in pension entitlements due to payment of pens.on benefits 

2+ 3-4 5 Change In penllon entltlementa due to aocl• t contributloM and penaion 
benofola 

8 Tranafe,s of entitlements - IChemes 
7 Changes in pension entitlements due to other t""1HCl10nS 

MT-Malta 

Non-core national accounts 
(flgure1 In bn. EUR) 

Genarel Socl1I 
Government Security 

G I H 

2.15 12.82 

0.12 0.89 

0.14 
O.Q1 

0.14 
0.11 0.61 

-0.24 
0.08 0.37 

0.05 0.28 

0.00 0.00 
-0.02 -1.51 

....,.,_~, ,n pem,on entd/ements due to othereconom,c flow& 

8 Changes in entiUements due to re-.aluabons I 0.001 0.00 
9 Changes in entitlements dua to other changN in 'iOlume 0.00 0.00 

"""ing Be/once s,-
10 Pension entitlements 2.18 11.53 

Pensron entitlements (% of GDP 2006) 42.12 226.25 
11 Output 
12 Assets held at the end of the period to meet penarons 

Source: Own calculations 

Comparing Table 47 and Table 48, one can clearly see the differences in results 
using both approaches (PBO and ABO). The actual contributions paid by employers 
and households stay the same - these are statistical figures that do not depend on 
the choice between ABO and PBO. However, rather significant changes can be 
observed when looking at pension entitlements in the opening and closing balance 
sheet. Using the ABO (PBO) approach, pension entitlements at the beginning of 
2006 add up to 11.32 (12.82) bn. EUR and at the end of 2006 they amount to 10.37 
(11.53) bn. EUR. Since the ABO approach does not take into account future wage 
growth, the respective outcomes turn out to be about ten per cent lower when 
applying the ABO approach. Also, in the case of ABO the entitlements are 
considerably reduced due to the 2006 pension reform. We estimate that this 
reduction amounted to 1 .40 bn. EUR or 27 percentage points of the GDP in 2006. 

It should be mentioned that the PBO/ABO choice also has an impact on the 
household social contribution supplements as well as on the other (actuarial) 
increase of pension entitlements. The contribution supplements are affected 
because the average of opening and closing pension liabilities is the basis for 
estimating this figure. Changing pension liabilities will therefore always change 
contribution supplements in the same time. 
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Table 48: Supplementary table Malta 2006 ABO 
(inbn EUR) 

vwr,;ng Balance sheet 
1 Pension entitlements 

....,_,_,, ,n pension entdlements due to tmnsac/Jons 

Sum 2.1 2 lncrea• In penllon entiUements due to aoclal contributions to 2.4 

2.1 Employer actual social contnbut,ons 
2. 2 Employer imputed social contributions 
2.3 Hous9hold actual social contnbutions 
2.4 Household social contribution supplements 

3 Other (actuanal) increase of pens10n enIIUements 

4 Reduction 1n pension entitlements due to payment of pension benefits 

2+ 3-4 5 Change In pen• on entiUements due to aoclal contribution• and pension 
benefilll 

6 Transmrs of enlIllemenls between schemes 

7 Changes in pension entitlements due to other transactions 

Non-core national accounts 
(figure, In bn. EUR) 

General Social 
Government Securttv 

G I H 

2.06 11.32 

0.13 0.82 

0.14 
0.03 

0.14 
0.10 0.54 

-0.01 
0.08 0.37 

0.05 0.44 

0.00 
-0.01 -1.39 

Changes in pension entitlements due to other econonuc "ows 
8 Changes ,n ent,Uemenls due to 19181uat,ons 0.00 0.00 
9 Changes m entitlements due to other changes 1n \Olume I 0.00 

Closing Balance Sheet 
10 Pension entitlements 2.10 10.37 

Pens,on ent,llements (% of GDP 2006) 41.16 203.46 
11 Output 
12 A!Sols held st the end of the penod to meet pensions 

Source: own calculations 

Furthermore, the entitlements of the government employer pensions turn out to be 
lower applying the ABO approach. At the end of 2006 they add up to 2.10 bn. EUR, 
which corresponds to roughly 41 per cent of GDP in 2006. 
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3.14 NL - Netherlands 

The Netherlands has a population of 16.33 million inhabitants.155 It has a prosperous 
and open economy, which depends heavily on trade. Due to its location it is a major 
European transportation hub and trans-shipment centre. The Dutch economy is 
noted for its secure framework with low inflation and unemployment as well as 
stable industrial relations. It is one of the twelve countries which introduced the 
Euro currency on January 1 '\ 2002. Its GDP in the year 2006 added up to 539.9 bn. 
EUR, the per capita GDP amounted 33,000 EUR. The economy draws from a labour 
force of 7.5 million people. The labour force participation lies with 73.2 per cent well 
above the average of the EU25 (63.8 per cent} and the EU 15 (65.2 per cent}. 
Employment statistics further show a relatively low 5.5 per cent unemployment 
rate. 

3.14.1 The demographic development in the Netherlands 

Like most industrialized countries, the Netherlands' demography is characterized by 
increasing longevity and decreasing birth rates. As a starting point, we look at the 
population structure of the Netherlands in 2006 - Figure 34 shows the cohorts of 
male and female persons aged zero to 100 years. 

Two special features can be observed when looking at the Dutch population 
pyramid. The first one is the peak around the age group of 60-year olds; this must 
be ascribed to the special effects caused by World War II. Most probably in many 
cases the desire to have children was postponed to the postwar period which is the 
reason for the numerically strong cohorts born in 1947 and afterwards. Between 
1950 and 1965 the total fertility rate always ranged above 3.0 children per woman. 
The other feature is the decline in numbers of age groups 30 to 35 years old in 2006. 
This can clearly be traced back to the drop in birth rate due to the pill which is 
observable in the majority of industrialized countries at that time. However, the 
fertility rate in the Netherlands recovered slowly as can be seen at the cohorts aged 
zero to 20 years in 2006. In fact, after the total fertility rate began its decline starting 
at a rate of 3.19 in 1963 on, it dropped below the replacement rate of~ 2.1 in 1973 
and reached its minimum of 1.47 children per woman in 1983. After this it rose 
slowly to 1.7 children per woman in 2006. 

155 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 
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Figure 34: Population structure In the Netherlands (2006) 
age groups Oto 100 years 
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Life expectancy for persons born in 2006 amounted to 77.7 years for men and 82.0 
years for women. For persons born in 2050 this value is assumed to increase to 80.2 
years for men and 83.6 for women. Figure 35 illustrates the quantitative 
development of persons aged 60 or more. 

Similar to the other countries examined, the Netherlands faces a substantial future 
increase of elderly persons. From 2006 until 2035 a steady growth can be observed. 
Only after 2035, the number of elderly persons decreases due to the fact that the 
cohorts aged 20 to 30 years in 2006 enter the group of elderly persons at that time. 
Since these age groups are relatively small in numbers, the number of elderly 
persons diminishes. But even in 2045 this number will be around 60 per cent higher 
than it was in 2006. 
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Figure 35: Development of elderly persons (aged 60+) In the Netherlands 
indexed to 1 00 in 2006 
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3.14.2 The Dutch pension system 

2025 

Year 

3.14.2.1 The principles of the Dutch pension system 

2030 2035 2040 

The public old age pension is part of the three pillars old age pension system of the 
Netherlands and makes up roughly half of the retirement income. The other pillars 
are the funded occupational pensions and the private provisions. The "Algemene 
Oulderdom Wet" (AOW) is the statutory old age pension scheme of the 
Netherlands. It was introduced in the General Old Age Act of 1956. The AOW 
provides flat rate benefits from age 65. These benefits do not depend on a means 
test nor are they affected by other forms of income or contributions paid prior to 
retirement. AOW entitlement is accrued at a rate of two per cent for every year of 
residence between the age of 15 and 65. Individuals who fully meet the 
requirements receive 70 per cent of the net minimum wage or 100 per cent as a 
couple if married or living together. The statutory minimum wage equals in net 
terms 55 per cent of the average wage. It is adjusted in line with average wage 
growth twice a year. The Conditional Indexing Adjustment Act, introduced in 1992, 
can however suspend indexation if the dependency rate was to deteriorate rapidly. 
Indexation was suspended in 1992 and 1995 but has been fully restored ever since. 
Residents who are not entitled to the full AOW benefits and whose total income, 
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including other sources of income, lies beneath the subsistence level (i.e. less than 
70 per cent of the legal minimum wage) are entitled to receive social assistance. 

The statutory pension scheme can be described as a PAYG system since present 
contributors provide the pension payments made to present pensioners. The AOW 
pensions are financed through contributions depending on taxable income, with 
premiums levied as a part of the personal income tax. The administrative body for 
the AOW is the social insurance bank (Soziale Verzekeringsbank - SVB). The SVB is 
independent of the government in its day-to-day operations. 

3.14.2.2 Recent reforms of the Dutch pension system 

There are no reforms currently implemented in the AOW. 

3.14.3 Measuring the Dutch accrued-to-date pension liabilities 

Although there are separate pension schemes for civil servants in the Netherlands, 
this survey only takes into account the social security pension scheme (AOW). This is 
due to the fact that all other (employer) pension schemes are organized on a 
funded basis, therefore they are already shown in national accounts and there is no 
need for further estimations. Table 49 shows the pension payments made by the 
AOW in 2005, 2006 and 2007. 

Table 49: Social security pension payments Netherlands 
(in bn.EUR) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Statistics Netherlands (2008) 

2005 

23.37 

8.52 

1.43 

3332 

Pension payments 

2006 2007 

24.17 25.20 

8.75 9.39 

1.36 1.37 

34.28 35.96 

The social security pension payments in the Netherlands belong - in relation to the 
respective GDP - to the lowest of all countries examined, especially when it comes 
to Western European countries. They add up to only 6.3 per cent of the Dutch GDP 
in 2006. Applying the method of calculating AOL described in section 2.2.2 of this 
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study, Table 50 demonstrates the generated results for the year 2006, beginning 
with the results from the PBO approach:156 

Table 50: Supplementary table Netherlands 2006 PBO 
(in bn EUR) 

Non-core national • c.counts 
(figures In bn. EUR) 

General Socl• l 
Government Security 

G I H 
upenmg Sa/once ;;;heel 

1 Pension entitlements I I 1 280.28 
C/1anges ,n pens,on entttlements due to transactions 

Sum 2.1 2 lncre• N In panalon entlUement:11 due to a:x:1• 1 contribution• 81.26 to 2.4 

21 Employer actual soc,a/ contnbut,ons 
2.2 Employer ,mput~ social contnbut,ons 
23 Household actual social contributtons 17.36 
24 Household soc,a/ contnbut,on supplements 63.90 

3 Other (actuarial) increase of pens,on entrtlemonts -51.63 
4 Reduction ,n pension entitlements due to payment of pension benefits 34.28 

2 + 3.4 5 Change In peneion entitlements due to ec,cial contributions and penlllon 
benollta -4.IU 

6 Trensfers of entitlements between schemes 0.00 
7 Changes 1n pensron entitlements due to other tranaacUons 0.00 

Changes ., pens,on entff,ements due to olner economic nows 
8 Changes ,n entitlements due to re\&luations 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

....AU.Mng t:J•Iat1e8 .x-
1 O Pension entitlements 1 21S.IU 

Pena1on entrtlements (% of GDP 2006) 236.26 
11 Output 
12 Assets held at the end of the penod to meet pens,ons 

Source: Own calculations 

The opening balance of the social security scheme shows pension entitlements of 
1,280.28 bn. EUR. Social contributions increase this figure by 81.26 bn. EUR while 
the residual in row 3 shows a negative value of -51.63 bn. EUR. There is in fact a 
whole set of possible explanations why the residual in this case turns out to be 
negative. One possible reason could be the absence of subsidies in the pension 
scheme (unlike the German social security scheme, for instance). Another 
explanation could be the generous nature of total pension entitlements in relation 
to pension rights earned in the base year. If this is the case, the household social 
contribution supplements which are estimated by applying an interest rate of 
five per cent to the pension liabilities, blow up the total social contributions 
tremendously. This has to be balanced by the residual in row 3. 

156 The supplementary tables for the year 2007 can be found in the appendix of this survey. 
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Pensions paid from this scheme in 2006 accrue to 34.28 bn. EUR which results in a 
closing balance of pension entitlements of 1,275.64 bn. EUR, equal to around 
236 per cent of GDP in 2006. Admittedly, this is a rather low outcome compared to 
other Western European countries due to the the fact that the AOW in the 
Netherlands is only a basic pension scheme. It grants benefits which do not depend 
on the amount of contributions paid prior to retirement. However, bearing in mind 
the extremely low pension expenditures of only 6.3 per cent of GDP, one could 
expect lower AOL than the ones shown above. The fact that the Dutch AOL do not 
belong to the lowest of all countries examined despite their small pension 
expenditures can be traced back to high pension indexation and non-appearance 
of any pension reforms so far. 

Analogous to the calculations conducted for pension schemes of the other 
countries, the results of the ABO approach are considerably lower than those of the 
PBO approach. These results are displayed in Table 51: 

Table 51: Supplementary table Netherlands 2006 ABO 
(in bn. EUR) 

Opening 138/Bncll 5/Jeet 

1 Pension entrtJements 
Cl>anges ,n pens,on enld/Bmffl/s <IUll lo trans11CI/Ofl$ 

Sum 2.1 2 lncrea• In pension entltlemenlB due to eocl• I contrlbutfon1 lo 2.4 

2.1 Employer ectu&I social contributions 
22 Employer ,mputad soc,a/ contribut,ons 
23 Household ac.tual social contributions 
24 Household social contnbution supplements 

3 Other (actuarial) increase al pension ent1llaments 

4 Reduction in pension entitlements due to payment of pension benefits 

2+ 3-4 5 Ch•nge In penaion ent1t1ementa due to eoci• I contribution• and pension 
bonoftla 

6 Transfers of entitlements betWeen schemes 
7 Changes ,n pension entitlements due to other transactions 

NDn-cora national account. 
(ftgunta In bn. "-UK) 

General Social 
Government Socurltv 

G I H 

1280.28 

81.26 

0.00 

17.36 
63.90 

-51.63 
34.2B 

-4.64 

0.00 
0.00 

Changes m pension entitlements due to otner economic nows 
8 Changes in entitlements due to f8\81uat1ons 0.00 
9 Changes tn entitlements due to other changes in \Gurne 0.00 

C/Os,ng Balance 5/Jeel 

10 Pension entitlements 1215.64 
Pens1011 en@ements (% al GDP 2006) 236.26 

11 Output 
12 Assets held at 1he end of the peliod 10 meet pensions 

Source: own calculations 

The closing balance for the social security pension scheme adds up to 1,275.64 bn. 
EUR, respectively around 236 per cent of GDP in 2006. This means that the ABO 
outcome is exactly the same as the PBO result. This finding makes sense bearing in 
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mind that future pension payments in the Dutch AOW scheme do not depend on 
the magnitude of future contributions. See section 2.2.2.2 for further explanations. 
Generally there should be no difference between ABO and PBO outcomes when 
pension schemes are examined which feature a flat-rate payment independent of 
contributions paid to the scheme prior to retirement. 
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3.15 PL - Poland 

Poland has a population of 38.16 million inhabitants.157 The national currency is the 
Polish Zloty (PLN), the rate of exchange to the Euro is 3.831 PLN.158 The GDP in 2006 
amounted up to 1,060.0 bn. PLN which corresponds to 272.1 bn. EUR. The per capita 
GDP was 27,800 PLN or 7,100 EUR. The Polish economy is largely dominated by the 
service sector which accounts for about 64 per cent of GDP compared to about 
32 per cent in the industrial sector. Poland became a member of the European 
Union in 2004 and thus is obliged to introduce the Euro in due course. However, 
Poland currently belongs to the seven countries for which adoption is not yet 
scheduled since convergence criteria are not met. 

3.15.1 The demographic development in Poland 

Poland's demographic history after World War II is characterized by high fertility 
rates which decreased only after the opening of the Iron Curtain after 1989. Figure 
36 illustrates the age-specific population structure for cohorts aged zero to 100 
years in 2006. 

The impact of World War II on the number of births in Poland can clearly be 
identified when looking at the generations born between 1941 and 1946. This is the 
cohort aged 60 to 65 in the year 2006. After the end of World War II the fertility rate 
recovered quite rapidly which led to numerically large cohorts aged 45 to 60. 
Between 1960 and 1970, the total fertility rate decreased from nearly 3.0 to 2.2 
children per woman. This explains the decline in births which can be observed 
around the age group of 40 in 2006. The recurring gains in birth numbers 
afterwards can be traced back to the fact that these cohorts were born by those 
aged 45 to 55 in 2006. Due to the fact that these are quite large in numbers, their 
children are numerous as well - this is sometimes referred to as the "echo-effect". 

157 Figure as at January 1 't, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

158 Exchange rate for as at December 291\ 2006. 
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Figure 36: Population structure In Poland (2006) 
age groups Oto 100 years 
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Not surprisingly, the life expectancy in Poland shows a trend similar to the countries 
described before. An average male (female) born in 2006 can expect to live for 70.9 
(79.7) years. This value is assumed to rise to 79.1 (84.4) for males (females) born in 
2050. Figure 37 demonstrates the prospective development of persons aged 60 or 
more years. 

The development of elderly persons reflects well the age structure in 2006 shown in 
Figure 36. In the first years after 2006 a comparatively high number of persons will 
enter the age group of"60+". These are the numerically large cohorts aged 45 to 58 
years in 2006. After 2020, the growth of the monitored age group will slow down, 
due to the smaller groups aged 35 to 45 in 2006 entering the group of elderly 
people. But this slowdown is only temporary; after 2030 this group grows at a 
higher speed again. In conclusion it has to be emphasized that between 2006 and 
2045 Poland features one of the biggest numerical increases in elderly persons, 
compared to the other countries examined in this survey. 

151 



Accrued-to-date liabilities of 19 EU countries 

Figure 37: Development of elderiy persons (aged 60+) In Poland 
indexed to 100 in 2006 
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Source: Own calculations based on Eurostat (2009) 

3.15.2 The Polish pension system 

2025 

Year 

3.15.2.1 The principles of the Polish pension system 

2030 2035 2040 

The Polish system is split into three different parts: There are institutionally 
distinguished schemes for private sector employees, farmers and a number of civil 
servants groups which are all financed at least in parts out of the official budget. 
The private sector scheme is the only one relying significantly on contributions; a 
defined contribution scheme by now. 

The private sector scheme 

The Polish pension system is currently in a transition phase after the reform of 1999 
which changed the general pension system from a defined benefit scheme to a 
non-financial defined contribution (NDC) scheme. The pure new scheme under 
which all workers born after 1968 will retire is designed as follows: The contribution 
is defined at 19.52 per cent of gross earnings with payment equally split between 
employers and employees. 12.22 per cent are credited to individual accounts at the 
central insurance institution (ZUS) with a rate of return equal to the wage sum 
growth of that year after controlling for inflation, and the remaining 7.3 per cent are 
invested into private funds with an individual and variable rate of return. As 
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contributions to this system only started in 1999 there was an account value set for 
all people employed at that time which is to represent their contributions up to 
1998. After retirement, account values are converted into an annuity which is based 
on the average unisex life expectancy of the age group at the age of retirement. 
Retirement age is 65 years for men and 60 years for women with no institutional 
early-retirement plans. Due to the system change, workers born before 1969 do not 
have the financial pillar in their accounts so that their total contribution is indexed 
at real wage growth. People born before 1949 still receive their pension from a 
defined benefit scheme, which grants them 24 per cent flat of the average wage. 
This amount is incremented by a proportion of an average out of the best ten years 
in a row chosen from the last 20 years of working. The proportion is 1.3 per cent per 
year of contribution. If pension benefits fall below some defined threshold there is a 
supplement paid out of tax accounts. In general, existing pensions are indexed with 
inflation rate plus 20 per cent of real wage growth.159 

Pension system for farmers 

Pensions for farmers are paid mainly out of the state budget; the contribution ratio 
is only about ten per cent. Farmers pay contributions equal to 30 per cent of the 
minimum old age pension and are eligible to the ages of 60/65 years (women/men), 
provided they have paid contributions for at least 25 years. The indexation of 
pensions corresponds to the one used for the general private sector scheme. 

Scheme for civil servants 

The civil servants' scheme is not financed by contributions at all. A pension can be 
claimed after a minimum service time of 15 years. Pension benefits are calculated as 
a proportion of the final salary received with the replacement rate being 2.6 
percentage points per year of service and a maximum replacement rate of 
75 per cent. Similar to the pension schemes described above, the indexation follows 
the inflation plus 20 per cent real salary growth. 

3.15.2.2 Recent reforms of the Polish pension system 

In 1999 the whole Polish social security system and with it the pension system 
underwent a fundamental reform. Before 1999 there was a monolithic contribution 
rate of 36.59 per cent to all social security schemes which did not take into account 
the burdens of the different institutions. The system was defined benefit, granting 

159 For a detailed description of the Polish pension system see European Commission (2007), p.270 
et sqq. 
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workers a percentage of the average of their best three years in a row as a pension. 
In contrast to the new system there were possibilities of retirement as early as 55 
years of age in some cases. Due to perceived immediate necessity of reform there 
was practically no phasing in. Only people born before 1949 are exempt from the 
new rules since they had already acquired considerable claims in the old system.160 

3.15.3 Measuring the Polish accrued-to-date pension liabilities 

Analogous to what was conducted in the previous countries' estimates, the 
aggregated pension payments for the years 2005, 2006 and 2007 provide a starting 
point for our calculations. Pension benefits from the social security pension 
schemes are shown in Table 52. 

Table 52: Social security pension payments Poland 
(in bn. PLN) 

Institution 

Social insurance scheme (FUS) 

Old age pensions 

Disability pensions 

Survivor pensions 

Pension scheme for farmers (FER) 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Narodowy Bank Polski (2008) 

2005 

96.10 
58.80 

21.00 

16.30 

14.96 
12.11 

2.44 

0.41 

111.06 

Pension payments 

2006 2007 

104.00 108.40 
68.30 72.80 

18.10 17.60 

17.60 18.00 

13.25 12.98 
10.78 10.59 

2.47 2.39 

./. ./ . 
117.25 12138 

Changes according to the pension reform in 1999 are taken into account in the 
following manner: First it has to be made clear that in this survey we only consider 
the liabilities based on notional accounts. This means in reverse that future 
pensions paid from the funded pillar introduced in the pension reform 1999 are not 
taken into account. We then assume that individuals born after 1968 pay only 
50 per cent of their contributions in the notional fund. For persons older than those 
born in 1968 we gradually phase in the contributions until reaching 100 per cent for 
the individuals born in 1949. 

160 A detailed description of the NOC system in Poland can be found in Chl6n-Dominczak and G6ra 
(2006). 
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A second feature of the reform which has to be taken into account in our 
calculations is the fact that the pension a person receives when he/she retires 
depends on his/her further life expectancy at that time. We considered this issue by 
taking the assumptions of Eurostat regarding life expectancy of a new-born person 
in 2050 as a basis and in a second step carrying out own calculations for further life 
expectancies of 62 year old persons for the period between 2006 and 2050. This was 
done by using unisex life expectancy tables. According to these tables, further 
unisex life expectancy at the age of 62 rises from 20.3 years in 2006 up to 23.5 years 
in 2050. 

Pension benefits for civil servants are paid from two different institutions. The first is 
the social insurance scheme for non-military personnel which is responsible for all 
non-military uniformed services like police, fire service, prison officers etc. The 
second one is the social insurance scheme for military. Payments from both of these 
government employer pension schemes are shown in Table 53. 

Table 53: Government employer pension payments Poland 1• 1 

(in bn. PLN) 

Institution Pension payments 

2005 2006 2007 

Social insurance scheme for non-military 4.60 4.75 5.74 

Old age pensions 3.34 3.45 J. 

Disability pensions 0.39 0.40 J. 

Survivor pensions 0.87 0.90 J. 

Social insurance scheme for military 4.68 4.84 4.65 

Old age pensions 2.67 2.76 J. 

Disability pensions 0.63 0.65 J. 

Survivor pensions 1.38 1.43 J. 

Total 9.28 959 1039 

Source: Narodowy Bank Polski (2008) 

It is worth mentioning that the sum of pension benefits paid in 2006 adds up to 
126.845 bn. PLN which corresponds to a value of 12.0 per cent of GDP in 2006. We 
will discover later in section 3.20 that this value is relatively high compared to other 
countries examined here. 

161 Unfortunately no further breakdown was given for the year 2007. 

155 



Accrued-to-date liabilities of 19 EU countries 

Applying the method of the Freiburg model described in section 2.2.2 the following 
results have been generated for the year 2006, shown in Table 54. As with the 
results presented in the previous country chapters, we start by applying the PBO 
approach:162 

Table 54: Supplementary table Poland 2006 PBO 
(in bn. PLN) 

Non~ore national accounta 
(figure• In bn. PLNJ 

General Social 
Government Security 

G I H 
uoenmg Balance Sheet 

1 Pension entitlements I 286.18 3428.81 
c;nanges ,n pension entitlements due to t111nsactions 

Sum 2.1 2 lncrea• In pension entltlemanbl due to 81Xlal contributions 12.91 246.35 to 2.4 

2.1 Employer actual social contnbutions 0.00 30.37 
2 2 Emp/0'19r imputed social contnbutions -1.49 
2.3 Household actual social contributions 0.00 41.80 
2 4 Household social contnbution supplements 14.39 174.18 

3 Other {actuanal) increase of pension entitlements -19.49 
4 Reduction in pension entitlements due to payment of pension benefits 9.59 117.25 

2+ 3-4 5 Change In penelon enUtlementa due to eoclal contribution• and penalon 
benefits 3.31 109.61 

6 T,ansilrs ol entitlements - schemes 0.00 0.00 
7 Changes m pension entitlements due to other transactlOl'IS 0.00 0.00 

c.;nanges ,n pens,oo entitlements due to other economJC nows 
8 Changes m entitlements due to 11N11uat1ons 0.00 0.00 
9 Changes m entitlements due to other changes in wlume 0.00 0.00 

uosing Balance :sheet 
1 O Pension entitlements 289.50 3538.42 

Pen11on entrtlements (% ol GDP 2006) 27.31 333.81 
11 Output 
12 Assets held at the end ol the penod to meet pensions 

Source: Own calculations 

Column G represents the liabilities for military and non-military general 
government employees. It shows opening pension entitlements of 286.18 bn. PLN. 
There are no employer or household actual social contributions in this pension 
scheme, thus social contributions consist of imputed social contributions of -1.49 
bn. PLN and household social contributions supplements of 14.39 bn. PLN only. 
Contributions accumulate to a value of 12.91 bn. PLN. Pension benefits paid in 2006 
add up to 9.59 bn. PLN, thus the change in pension entitlements amounts to 3.31 
bn. PLN. The closing balance of pension entitlements comes up to 289.50 bn. PLN, 
equal to roughly 27 per cent of GDP in 2006. 

162 The supplementary tables for the year 2007 can be found in the appendix. 
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The opening pension entitlements for the social security pension scheme accrue to 
a value of 3,428.81 bn. PLN. Employer actual social contributions are 30.37 bn. PLN, 
those from households add up to 41.80 bn. PLN. Household social contribution 
supplements sum to 174.18 bn. PLN. These figures lead to an increase in pension 
entitlements due to social contributions of 246.35 bn. PLN. Row 3 represents the 
residual figure and amounts to -19.49 bn. PLN; pension benefits paid out in 2006 
reduce the entitlements by 117.25 bn. PLN. Finally the closing pension entitlements 
add up to a value of 3,538.42 bn. PLN which is equal to almost 334 per cent of the 
GDP. Adding up the pension entitlements of column G and H Poland shows pension 
entitlements to the amount of more than 360 per cent of the GDP in 2006. When 
comparing the results of the various countries in section 3.20 we will discover that 
this is one of the highest outcomes of all countries examined. 

Table 55: Supplementary table Poland 2006 ABO 
(in bn.PLN) 

Non-core national • ccounta 
111gurea In bn. PLN) 

General Social 
Government Securltv 

G H 
upenmg i,a/ance :;i-, 

1 Pension entltlement1 250.82 3 002.13 
Ch811f18S ,n peMIOl'f ent,t,e,nems due to transact,ons 

Sum 2.1 2 lncraa• In peMion •ntltlementa due to eocl• I conbibutlon• 12.62 224.74 to 2.4 

2.1 Employer actual social contnbutions 0.00 30.37 
2.2 Emp/O)ler imputed soc,al contribut,ons 0.01 
2.3 Household actual social contributions 0.001 41.80 
2.4 Household soc,a/ contribution aupplements 12.61 152.57 

3 Otho< (actuanal) increase of pension ent1llement1 -10.02 
4 Reduction in pension entrtlements due to payment of pension benefits 9.59 117.25 

2 + 3 -4 5 Change In penllon entitlementll due to aoclal conb1butlon1 and penalon 
benallb 3.02 91.48 

8 Trana'"'" r:A entollement& _, schemes 0.00 0.00 
7 Changes in pension entitlements dul to other tranaact!Q"I& 0.00 0.00 

c.;nanges in pension «1tdlements due to olher econom,c rlDllm 

8 Changes in entrtlements due to rtMiluatlCIOS I 0.001 0.00 
9 Changes in entI1lement1 due to other changes ,n \oll.ffle 0.00 0.00 

c,osing Balance S'-1 
10 Pension entitlements 253.IU 3100.20 

Panaoon entollements (% r:A GDP 2006) 23.93 292.47 
,, OUtpul 

12 Assats held at the and of the period to meet pensoons 

Source: Own calculations 

Table 55 presents the results in case of following the ABO approach. As expected, 
the entitlements turn out to be significantly lower than the PBO outcomes. Closing 
pension entitlements of the general government employer pension scheme add up 
to 253.64 bn. PLN or nearly 24 per cent of GDP in 2006. Entitlements of the social 
security pension scheme come up to 3,100.20 bn. PLN, equal to some 292 per cent 
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of GDP in 2006. Compared to the results using the PBO approach, figures have 
decreased by more than twelve per cent. 
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3.16 PT - Portugal163 

Portugal has a population of 10.57 million inhabitants.164 In 1986, it joined the 
European Community alongside Spain and was in the group of the first eleven 
countries to adopt the Euro in 1999. With the economic integration into the EU the 
Portuguese economy has been steadily growing especially in the service industry. In 
2006 its GDP amounted to 155.5 bn. EUR, corresponding to about 14,700 EUR per 
capita. 

3.16.1 The demographic development in Portugal 

Demography reflects to a huge degree the history of the respective country. Going 
60 years back Portugal unlike most central European countries had a neutral 
position during the Second World War - like its Iberian neighbour Spain. This fact 
can still be recognized today looking at Figure 38. As one can see the cohort aged 
60 years and older is relatively numerously represented in Portugal. Despite the 
large number of elderly people, the Portuguese demography cannot be compared 
with the classical pyramid but rather with the shape of a tree. Its narrow trunk is 
represented by the cohorts of the zero to 20 year olds. This form can be traced back 
to the decline of fertility rates beginning at the end of the 1970s. Stated in numbers, 
the total fertility rate in Portugal sank from a level of around 2.8 in 1970 per woman 
to 2.2 in 1980 and declining further until today with a level of 1.35 (2006). The 
impact of international migration on the population dynamics as well as on the 
labour force resources is not negligible, particularly in countries like Portugal where 
the migration is a major determinant of demographic change. However, since we 
calculate entitlements of the present Portuguese population or more precisely of 
the present Portuguese contributors, the level of future migration has no 
implication for our results. 

As in the rest of Europe the Portuguese population enjoyed an increase of life 
expectancy in recent decades. While a male (female) born in 1970 could expect to 
live 64.0 (70.3) years, this value rose over the last decades to 75.5 (82.3) in 2006. 
According to the assumptions of Eurostat this trend will continue with life 
expectancies in 2050 of 80.4 (86.6) for males (females). Figure 39 quantitatively 

163 We would like to thank Maria Teresa Ferreira from Statistics Portugal for valuable comments and 
comprehensive updates of this chapter. 

164 Figure as at January 1 ", 2006. We display country data for 2006 since this is a main base year for 
our calculations. 
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illustrates this process showing the development of persons aged 60 years and 
older in the coming decades. 

Figure 38: Population structure In Portugal (2006) 
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Taking the year 2006 as a benchmark, the number of elderly persons is expected to 
grow significantly. In 2030 there will be nearly 40 per cent more representatives of 
the age group of 60 years and older. By 2045 it can be assumed that this number 
will have further increased to 50 per cent. This development represents an 
important factor for our calculations since future pension expenditures - paid to 
present and future pensioners - are ranged with our estimate of the respective AOL. 
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Figure 39: Development of elderly persons (aged 60+) In Portugal 
indexed to 100 in 2006 
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3.16.2 The Portuguese pension system 

2025 
Year 

2030 

3.16.2.1 The principles of the Portuguese pension system 

2035 2040 

Under the conventional taxonomy of three pillars, one can describe the Portuguese 
pension system as having a predominant first pillar, a second pillar represented by 
private occupational schemes which play a significant role in some sectors {such as 
banking, insurance and communication) and an increasingly significant third pillar 
{but still representing a smaller share of the Portuguese private pension's schemes). 
Within the mandatory, publicly run first pillar, private sector workers and civil 
servants have had, until recently, different pension schemes. Since the beginning of 
2006 new employees in the public sector are incorporated in the social security 
system. 

The social security system comprises a general regime {the so called "Regime Geral" 
which applies to nearly all workers, including the self-employed), 165 a non-

165 There are special regimes for miners, longshoremen, fishermen, merchant seamen, civil aviation 
workers, air traffic controllers and dancers. Special regimes are gradually being unified within the 
general regime. 
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contributory regime and a special regime for agricultural workers. The latter is 
closed to new contributors since 1986 and is expected to be phased out by 2045. 

The general regime can be characterized as a defined benefit system working on a 
PAYG financing basis. It entitles old age pensioners with at least 15 years of earnings 
registration to an earnings-related pension. 

The non-contributory regime, apart from attributing social pensions to those who 
have never contributed to the social security system or are not eligible for a 
earnings-related pension (because they have less than 15 years of earnings 
registration), also works on a complementary basis of the contributive regime: every 
year a minimum threshold is set according to the length of workers contributory 
career and if the pension benefit formula falls under that threshold, the non-
contributory regime covers the rest. 

3.16.2.2 Recent reforms of the Portuguese pension system 

Like most European countries Portugal is facing the challenges of an ageing society 
which put substantial pressure on the Portuguese pension system - especially from 
a long term perspective. Therefore the Portuguese government reacted with a 
number of reforms in the last decade. Major reforms were taken in 2002 and 2006. 

In 2002 the government introduced a new benefit formula for old age pensions in 
order to take into account individual lifetime contributions. Under the old 
calculation formula the highest-earning ten years out of the last 15 years were 
considered and an accrual rate of two per cent was applied irrespective of the 
length of the workers career. Under the new formula lifetime wages (up to a 
maximum of 40 years) are accounted for and accrual rates (ranging from 
two per cent and 2.3 per cent) are set according to the workers' wages and the 
length of their contributory career. These new rules will not only lead to a stronger 
link between contributions and benefits but also to a reduction of future pensions. 

Additionally, in 2006 a tripartite agreement on the reform of social security was 
signed, enabling the introduction of new measures and the reinforcement of the 
measures already taken in 2002. In fact, due to the long transition rules established 
within the 2002 reform the expected impact upon the social security system would 
be very slow. In that sense, one of the measures taken within the 2006 reform was 
the introduction of new rules enabling a faster transition to the new pension 
benefit formula. Another significant measure was the establishment of a new rule-
of-law regarding the annual increases of pensions, abandoning the indexation to 
the national minimum wage in favor of price indexation. The new indexation of 
pensions is now linked to CPI as well as to the real GDP growth. Furthermore, the 
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indexation of pensions differs depending on the amount of the pension.166 Another 
significant step taken in 2006 was the introduction of a sustainability factor which 
adjusts pensions (from 2008 onwards) in accordance with changes in the life 
expectancy. Other measures introduced within the 2006 reform consisted in: 
reinforcing the mechanisms for the protection of long contributory careers; 
introducing a ceiling to higher pensions; and promoting active ageing (giving 
bonuses to those who decide to extend their working lives beyond the legal 
retirement age and increasing penalties for early retirements).167 

The 2006 tripartite agreement on the reform of social security also determines that 
the above mentioned measures - namely, the sustainability factor, the indexing 
rules, the incentives to prolong the working life and the penalties for early 
retirement - should be adopted in a framework of convergence between different 
social protection schemes. Regarding the convergence between the public 
employee pension system, the so-called Caixa Geral de Aposentac;oes (CGA) and the 
social security pension system, a gradual increase (until 2015) of the statutory 
retirement age for civil servants from 60 to 65 is in force.168 Furthermore, within this 
reform the pension benefit calculation has been changed. Similar to the general 
scheme the average wage of the entire career - for those appointed after 1993 -
will be accounted for in the pension calculation. For civil servants appointed before 
1993 the pension calculation will be conducted as a weighted average of the last 
monthly wage and the average wage since 2006, with the weights being the career 
length before and after 2006. According to our calculations the change in the 
reference period to the whole working life will lead to a reduction of the pension 
level of about twelve per cent. 

166 In our calculations we assume that future pensions will increase in accordance with the devel-
opment of CPI and therefore stay constant in real terms. This scenario is based on the assumption 
that most of the pensions will amount to the range of 1.5 to six times the social support index (IAS) 
and the average growth rate of GDP will be between two and three per cent. 

167 Due to a lack of data we could not implement the above mentioned other measures in our cal-
culations. 

168 In our calculations we assume that this reform step leads to an average reduction of pension 
payments of eleven per cent - comparing pensions in 2015 and 2006. Hereby we first of all take the 
assumption that the effective retirement age stays constant. Secondly we suppose that half of the 
civil servants will not have collected the necessary 30 years of contribution at the age of 55 in order 
to receive a penalty free early retirement. Therefore this group is confronted with a pension reduc-
tion of 4.5 per cent per year of increase in retirement age. This assumption is based on information 
- given by Statistics Portugal - that in 2006 the average years of contribution at the age of 55 
amounted to 26. 
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Moreover, the other main measures of the social security reform were also applied 
to the CGA system from 2008, namely the introduction of the sustainability factor, 
the new indexation rule for pension's updates and the promotion of active ageing. 
Besides, the divisor in the pension formula will be gradually increased from 36 to 40 
(until 2013) which will reduce the pension benefits of civil servants by about 
nine per cent. The pension reform of 2006 also introduced augmentations 
(reductions) for deferred (early) retirement which will be set according to the length 
of the pensioner's contributory career. In the following section it will be shown that 
the 2006 reform significantly reduced the Portuguese pension liabilities. 

3.16.3 Measuring the Portuguese accrued-to-date pension liabilities 

For the description of our results it is essential to first of all look at present 
aggregated pension payments (illustrated in Table 56). Our calculations show that 
the ADL of a certain pension scheme to a high degree consist of payments to 
already present pensioners and only to a minor degree to future pensioners. Thus, 
the present pension budget - which indicates the amount of annually pension 
payments paid to present pensioners - is rather decisive for our results. 

Table 56: Soclal security and government employer pension payments Portugal 
(in bn. EUR) 

Institution/ type of pension Pension payments 

2005 2006 2007 

Regime Geral 8.96 9.77 10.49 
Old age pensions 6.62 7.31 7.91 

Disability pensions 1.06 1.09 1 .12 

Survivor pensions 1.28 1.37 1.46 

Public employee pensions (CGA) 6.35 6.77 7.18 
Old age & disability pensions 5.73 6.13 6.50 

Survivor pensions 0.62 0.64 0.68 

Total 1531 1654 17.67 

Source: Banco de Portugal (2008) 

In total Portugal spent 16.54 bn. EUR in 2006 for pensions in the social security 
scheme which is equal to 10.6 per cent of GDP in 2006. We will see in section 3.20 
that this is a relatively high value in comparison to other EU countries. Due to recent 
reform steps taken - as described above - these pension expenditures will decrease 
considerably in the future. Nevertheless, the present extensive volume of pension 
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has a significant impact on our results. Table 57 displays the outcomes for the year 
2006, applying the PBO approach first.169 

Table 57: Supplementary table Portugal 2006 PBO 
(in bn EUR) 

Non.core national accounts 
(flgun,o In bn. EUR) 

General Social 
Government Security 

H I I 
VUIIIIJng Be/ance -x,awr 

1 Pension entitlements 450.30 
~., ,n penslOtl entitlements due to trenssct,ons 

Sum 2.1 
2 lncre•• In penelon entlt11ments due to aoclal contribution• 40.4S lo 2.4 

2 f Emplo)9r actual social contnbutions 11.49 
2 2 Employer 1mpuled social contributions 
2 3 Hoosehold actual soc,111 contributions 6.11 
2.4 Household social contribution supplom«tts 22.85 

3 Othe< (actuanal) increase of pens,on entiHements 13.84 
4 Reduction ,n pension entitlements due to payment o1' pension benefits 16.54 

2 + 3 • 4 5 Change In penlion entitlementa due to eocl• I conbibutlona • nd pension 
benefllB 37.7S 

6 Trans1ers cA entitlement, betW98n schemes 0.00 
7 Changes in pension entitlements due to other transactions -24.30 

c.;nanges "' pens,on entitlements aue to olner economte ,KIW!i 

8 Changes in entitlements due to 1'8\81uallons 0.00 
9 Changes in entitlements due to other changes 1n \Olume 0.00 

i..,AA,ng He/ance :sheet 
10 Pension entitlements 463.7S 

Pension entitlements (% of GOP 2006) 298.33 
11 Output 
12 As1ets held at the end of the period to meet pensions 

Source: Own calculations 

At the beginning of the year 2006 social security pension entitlements amount to 
450.30 bn. EUR. On the one hand these pension entitlements are increased by 
actual social contributions from employers (11.49 bn. EUR) and employees (6.11 bn. 
EUR). On the other hand pension entitlements are reduced by pension payments in 
2006 summing up to 16.54 bn. EUR as well as by the pension reform of 2006 
described above. As displayed in row 7 this reform causes a decrease in 
entitlements of 24.30 bn. EUR.170 As a result, pension entitlements of the 

169 The supplementary tables for the year 2007 can be found in the appendix of this survey. 

170 This reduction is based to about two-thirds on the reform of the public employee pension sys-
tem. 
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Portuguese social security add up to 463.75 bn. EUR at the end of 2006 - using the 
PBO approach. This corresponds to around 298 per cent of GDP in 2006. 171 

However, the results change if one holds constant today's salaries using the ABO 
approach. Table 58 illustrates the respective outcomes. 

Table 58: Supplementary table Portugal 2006 ABO 
(inbn.EUR) 

Non-core national accounts 
(nguree In bn. 1:UR) 

General Social 
Government Security 

H I I 
vpemng Balance "'naat 

1 Pension entitlements I 378.48 
U111nges ,n pension enllllements due to tr11nsect1ons 

Sum 2.1 2 lncrea• In penlion entitlements due to a>clal contribution• 36.86 IO 2.4 

2 1 Emplayer 1ctual social contributions 11.49 
2.2 Emplo)f>r imputed social contributions 
2.3 Household actual social contnbutions 6.11 
2.4 Household social contnbution supplamenls 19.26 

3 Other (actuanal) increase al pension entIllemonts 10.71 
4 Reduction in pension entitlements due to payment of pension benetlts 16.54 

2+ 3-4 5 Change In pension tntltlemanta due to aoclal contribution• and penllon 
ben• llts 31.03 

6 Transfers of entiUaments between schemes 0.00 
7 Changes in pension enUtlements due to other transactions -17.58 

8 Changes 1n entitlements due to revaluations 0.00 
9 Changes in entitlements due to other changes 1n \Olume 0.00 

Closing Balance ,:;heel 
10 Pension entitlements 391.93 

Pension ent1tlemenls (% of GDP 2006) 252.13 
11 Output 
12 Assets held at the end of the penod to meet pensions 

Source: Own calculations 

While all statistical figures from national accounts are unaffected by the choice 
between ABO and PBO, pension entitlements can change significantly. This is also 
the case in Portugal. Pension entitlements of the opening and closing balance turn 
out to be 16 per cent smaller using the ABO approach. The reform of 2006 changes 
as well; according to our calculations, ABO entitlements are reduced due to this 

171 We assumed in our calculations that the age structure of civil servants is the same as the age-
specific composition of the Portuguese population. This presumption was taken due to a lack of 
data. Campos and Pereira (2008, p. 114), however, state that a large number of people entered the 
public sector following the April 25th, 1974 Revolution. Hence, it can be expected that in the com-
ing 15 years a number higher than the average of the Portuguese population will retire in the CGA. 
Under these circumstances we would underestimate the Portuguese pension liabilities in our cal-
culations. 
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reform by 17.58 bn. EUR. In total Portuguese pension entitlements accrue to 
391.93 bn. EUR at the end of 2006 applying the ABO approach. This corresponds to 
roughly 252 per cent of the Portuguese GDP in 2006. 
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3.17 SE - Sweden 

Sweden had a population of 9.05 million inhabitants as of January l si, 2006.172 The 
national currency is the Swedish Crown (SEK), which had an exchange rate of 9.0404 
SEK to the EUR as at December 29th, 2006. The GDP in Sweden was 2,900.8 bn. SEK 
in 2006, equal to a value of 313.5 bn. EUR. This corresponds to a per capita GDP of 
319,400 SEK or 34,500 EUR. 

The Swedish economy is largely dominated by the services sector which accounts 
for about 60 per cent of GDP (excluding state sector) compared to about 
27 per cent in manufacturing. About 20 per cent of services are financial services; 
another 50 per cent are trade related. This high trade dependence, particularly the 
high export dependence, might have been a major incentive for the Swedish to 
vote against the adoption of the Euro in the 2003 referendum, in order to keep a 
competitive exchange rate position. In contrast to Denmark and the UK, Sweden is 
bound to the adoption by the accession treaty so that adoption can only be 
delayed. The delay is achieved through an exchange rate policy which does not 
satisfy the criteria of European Exchange Rate Mechanism (ERM) II. 

3.17.1 The demographic development in Sweden 

Sweden's demographic history is characterized by increased life expectancy, 
considerable immigration during and after World War 11, and decreased fertility 
rates since the mid l 960s. Figure 40 illustrates the age-specific population structure 
of Sweden in 2006. 

The numerical peak observable at the cohort aged around 60 can be traced back to 
rising fertility rates after World War II. Nevertheless, age cohorts between 45 and 55 
years amount to slightly lower figures, due to lower fertility rates between 1950 and 
1960. The generation aged 40 years in 2006 features the largest group of all age 
cohorts - this can be attributed to two effects: On the one hand, after 1960 fertility 
rates in Sweden began to rise again until they reached the maximum of 2.48 in 
1964. Secondly, an effect often referred to as the "echo-effect" accounts for the 
quantitative large cohorts observed here.173 

172 We display country data for 2006 since this is a main base year for our calculations. 

173 Assuming constant fertility rates, it is straightforward that a numerically large age cohort will 
cause a higher number of children than a small one. Seeing the relatively large number of persons 
aged 60 years in 2006 in Figure 44, the high number of persons aged around 40 can be explained. 
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Figure 40: Population structure In Sweden (2006) 
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After the peak in 1964, fertility rates decreased again to a value of 1.6 children per 
woman in 1978. Unlike the development in other industrialized countries, the rate 
did not stay on this low level, but increased to a value of 2.13 in 1990. After slight 
declines, in 2006 the total fertility rate amounted to 1.85 children per woman which 
is a rather high value compared to most other EU member countries. 

As mentioned above, Sweden faced considerable rises of life expectancy in the past, 
and this development is assumed to continue in the future. In figures, a male 
(female) born in 2006 can expect to live for 78.8 (83.1) years in Sweden. This figure is 
assumed to rise to 83.3 (86.5) years for males (females) born in 2050. Figure 41 
demonstrates the future relative numbers of persons aged 60 or older in Sweden. 
The future numerical rise of elderly persons in Sweden turns out to be rather 
modest. Until 2035, this age group will increase by around 37 per cent and will then 
even decline again due to smaller age cohorts entering the group of elderly persons 
at that time. In contrast to other countries examined in this survey, Sweden does 
not seem to face a major increase of elderly persons in the future. 
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Agure 41: Development of elderly persons (aged 60+) In Sweden 
indexed to 100 in 2006 
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3.17 .2 The Swedish pension system 

2025 
Year 

2030 

3.17 .2.1 The principles of the Swedish pension system 

2035 2040 

The Swedish old age pension scheme does not discriminate between privately and 
publicly employed workers; both groups are covered by the same social security 
system. 

In 1998 the current Swedish pension system was legislated. This system is income-
related and has two pillars of which the first is a notional defined contribution (NOC) 
PAYG scheme and the second one is a privately managed financially funded 
defined contribution (FDC) scheme. Altogether 18.5 per cent of pensionable income 
is paid into these schemes. 

Each working person contributes 16 per cent of pensionable income to the first 
pillar, which is credited to a personal account indexed to wage growth per capita.174 

174 An automatic mechanism using a balance ratio which relates the pension system's assets (in-
cluding the rate of return of the buffer funds) to its liabilities abandons indexation by average per 
capita wage growth in case the stability of the system is in danger. See Kon berg et al (2006). 
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The account is notional since current pension obligations are paid out of current 
contributions so that capital is not actually accumulated in the account. 

In the second pillar every working person has to invest 2.5 per cent of pensionable 
income into market funds among which they have a freedom of choice. Until 
recently the fund transactions were managed by a state clearing house as a broker 
but upon request by Eurostat these transactions are managed by private brokers 
since 2007. If a person does not choose one or several funds of her own, the money 
is invested into a public fund composed of bonds, domestic and foreign equities. 
Please note that only the first pillar is subject to the calculations presented later in 
this chapter, as the second pillar does not meet the requirements of the pension 
schemes examined in this survey. 

At the end of the working career the accumulated capital augmented by 
compensations for periods of no employment for particular reasons (e.g. childbirth) 
is transformed into an annuity by dividing the balance in the notional account by an 
annuity divisor. This divisor is determined by further unisex life expectancy at 
retirement for a given cohort at age 65 and an imputed real rate of return of 
1.6 per cent (which corresponds to a long-term real growth rate of the economy 
assumed by the policy makers). Benefits are adjusted each year for inflation.17s 

3.17 .2.2 Recent reforms of the Swedish pension system 

Before 1999 the Swedish system was a combination of a flat-rate pension called 
folkepension (at the initial level of today's guarantee) and an earnings-related part 
which was defined benefit as opposed to the new defined contribution scheme. 
The benefit was a proportion of the average wage of the best 15 years of the 
working career. Full eligibility was achieved with 30 years of covered earnings at 
age 65; maximum pension age was 67. 

The system is currently - until 2015 - in a transition period. Those born in 1937 or 
earlier are still in the old system with the exception of the guarantee, where the 
new regulation is already applied. Those born in 1938 receive 20 per cent of their 
pension from the old system and 80 per cent from the new, with accounts being 
created from historical files. The share of the new system payments increases by five 

175 Benefits are also wage-indexed, but only with the difference between the assumed long-term 
wage growth of 1 .6 per cent and the actual per capita real wages (for further details, see Konberg 
et al (2006)). Therefore the system is in principle CPI-indexed but has a •sustainability-factor• in 
case that economic growth deviates from an assumed "norm" of 1 .6 per cent. For reasons of sim-
plicity, we assumed CPI indexation for our calculations. 

171 



Accrued-to-date liabilities of 19 EU countries 

percentage points per year up to birth year 1953. All people born 1954 or later are 
fully covered by the new system. As described above, future pensions besides other 
factors depend on the development of life expectancy at the age of 65. This has 
been taken into account in our calculations by taking the assumptions of Eurostat 
for persons born in 2050 as a starting point and estimating the further life 
expectancy at the age of 65 years accordingly. 

3.17.3 Measuring the Swedish accrued-to-date pension liabilities 

As there is no special pension scheme for civil servants in Sweden because these 
persons are integrated in the NOC system, only the social security pension scheme 
will be examined. The aggregated pension benefits paid out in 2005, 2006 and 2007 
are given in Table 59. 

Table 59: Soclal security pension payments Sweden 
(in bn.SEK) 

Type of pension 

Old age pensions 

Disability pensions 

Survivor pensions 

Total 

Source: Statistics Sweden (2008) 

2005 

192.93 

56.45 

16.73 

266.11 

Pension payments 

2006 2007 

199.32 208.67 

56.39 56.55 

16.59 16.43 

272.30 281.65 

As this table indicates, pension payments in Sweden add up to 9.7 per cent of GDP 
in 2005, 9.4 per cent of GDP in 2006 and 9.2 per cent of GDP in 2007. In other words, 
the quota pension payments to GDP faced a small decrease between 2005 and 
2007. Taking the pension benefits shown above as a starting point, the following 
outcomes for the year 2006 have been generated, beginning with the figures of the 
PBO approach: 176 

176 The supplementary tables for the year 2007 can be found in the appendix. 
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Table 60: Supplementary table Sweden 2006 PBO 
(in bn SEK) 

Non-core national accounts 
fflgurao In bn. SEK) 

Genoral Social 
Government Socuritv 

G I H 
Dnllning 1Ii/ance .sMAt 

1 Pension entttlement1 8 302.12 
1 .,.,,,_s m pens,on ent,tlements due lo transKIIOM 

Sum 2.1 2 lncre•• In pen•on entitlements due to eoclal contributlona 600.12 ID 2.4 

2. 1 Employer actual 1oci1/ contributions I 108.94 
2.2 Employer imputed IOCiol contributions 
2 3 Hou•- actual ,oc,al contnbution, 77.40 
2. 4 Hou,- ,ocial contribution 1upp/emen/1 413.79 

3 Other (actuarial) increase al pension entitlement• -380.61 
4 Reduction in pension ent~lementa due to payment al pension benetta 272.30 

2+ 3-4 5 Change In penlllon entitlementa due to 11DClal contribution• •nd pen• on 
bonolllo -52.80 

6 TIW1Slffl al entitlements _, achemm 0.00 
7 Cha,gea in pension entiUement1 due to other tra111actlC)fll 0.00 

r.11annu;,, pens,on enttlamw,ts n1111 to othereconom,c now, 
a a..,ges in entitlen,enta due to nNlluations 0.00 
8 Changes In entitlements due to other chongel in \c,luma 0.00 

uruing BalllflCe· s,-, 
10 P .. ion entltlements 8249.32 
P-entltlemenls (% al GOP 2006) 284.49 

11 0..put 
12 A11et1 held al lhe end al the period to meet pensiona 

Source: Own calculations 

The opening balance indicates pension entitlements of 8,302.12 bn. SEK. Actual 
contributions to the amount of 108.84 bn. SEK {employer) and 77.40 bn. SEK 
{households) and household social contribution supplements adding up to 413.79 
bn. SEK lead to a total of 600.12 bn. SEK of social contributions. The residual figure 
of other {actuarial) increase of pension entitlements in row 3 turns out to be 
negative in this case (-380.61 bn. SEK). As with the Netherlands in chapter 1, there 
are many possible explanations for this phenomenon. It could be traced back to the 
fact that the social security pension scheme in Sweden is a NOC system which 
possesses a notional rate of return lower than the applied rate of five per cent to 
estimate the household contribution supplements in row 2.4. Another reason for 
the negative residual might be the absence of subsidies in this autonomous 
scheme. 

Pension benefits paid out in 2006 amount to 272.30 bn. SEK which cause a decline 
in pension entitlements of 52.80 bn. SEK {row 5). Pension entitlements at the end of 
2006 accrue to 8,249.32 bn. SEK which corresponds to around 284 per cent of GDP 
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in 2006.177 Analogous to the procedure followed in the previous chapters, the 
pension entitlements have also been calculated applying the ABO approach. The 
respective results are shown in Table 61: 

Table 61: Supplementary table Sweden 2006 ABO 
(in bn.SEK) 

Opening B•l•nc• Sheet 
1 Pension entnlements 

c.;nanges ,n penston entd1ements due to tnmsact,ons 
Sum 2.1 

Z lncre•• In penllon entlllements due to eoclal contrlbutlona 
ID 2.4 

2.1 Em~ IIClulll soc/a/ contnbutions 
2.2 Employer imputed sccia/ contributions 
2.3 HoustJhold actual social contributions 
2.4 Household social contribution supplements 

3 other (actuarial) increase of pension en1illemen1s 
4 Reduction In pension entitlements due to payment of pension beneftts 

2+ 3-4 5 Change In pension entitlements due to 10clal contributions and penllon 
banafita 

6 Transfers of entitlements between schemes 

7 Changes in pension entitlements due to other transactions 

Non-core nallonal account. 
(llgurea In bn. aCN 

General Social 
Govamment Security 

G I H 

I 7184.74 

543.98 

I 108.94 

77.40 
357.65 

-295.09 
272.30 

-23.41 

0.00 
0.00 

••11•nges in pension entittements due to olher econom,c flovts 
8 Changes in entitlements due to AMlua1ions 0.00 
9 Changes in entitlements due to other changes in wlume 0.00 

uosmg Balance ,,,,_ 
10 Pension entitlements 7141.32 

Pension entitlements (% of GDP 2006) 248.28 
11 0Jtpu1 
12 Assa1s held a1 the and of the period to meet pensions 

Source: Own calculations 

Unsurprisingly, figures decrease when using the ABO approach. This holds for the 
opening pension entitlements (7,164.74 bn. SEK) as well as the household 
contribution supplements (357.65 bn. SEK) and the residual decrease 
(295.09 bn. SEK). Pension entitlements at the end of the year come up to 
7,141.32 bn. SEK, equal to roughly 246 per cent of GDP in 2006. This means that the 
pension liabilities of the ABO approach come up to a value approximately 
13 per cent lower than the outcomes using the PBO approach. 

177 The pension entitlements of Sweden indicated here are considerably higher than the ones 
shown in Heidler, Raffelhiischen and Weddige (2008), p. 76 et sqq. The main reason for this is the 
fact that in this survey old age pensions, disability pensions and survivor pensions have been taken 
into account while Heidler, Raffelhiischen and Weddige (2008) included old age pensions only. 
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3.18 SK- Slovakia 178 

Slovakia's population amounted to 5.39 million inhabitants in 2006.179 After the fall 
of the Iron Curtain it has undergone a profound transformation from a centrally 
planned to a market based economy. Slovakia was in the first group of the Eastern 
European countries to join the EU in 2004. A further integration-step into the 
European Union was taken in 2009 with the adoption of the Euro. Up to this point 
the official currency was the Slovakian Koruna (SKK).180 Slovakia experienced 
considerable economic growth rates in the last years, resulting in a GDP of 1,659.4 
bn. SKK in 2006 which corresponds to 44.6 bn. EUR. The resulting per capita GDP 
added up to about 8,300 EUR. 

3.18.1 The demographic development in Slovakia 

As observed in all European countries the Slovakian population is steadily growing 
older. However, the ageing process in Slovakia differs from that of most other EU 
countries. Total fertility rates as the major factor behind this development have 
been extremely low and amounted to 1 .24 in 2006. Moreover, life expectancy has 
increased considerably in recent years. While a female (male) born in 1980 could 
expect to live 74.4 (66.7) years, this number increased until the year 2006 to 78.4 
(70.4) for women (men). According to the estimations of Eurostat life expectancy 
will rise further until the year 2050 to a value of 83.4 (77.7) years for women (men). 
The age-specific population structure for Slovakia in 2006 is illustrated in Figure 42. 

The picture shows that the population structure can be partly regarded as a historic 
mirror mostly influenced by past fertility, migration and mortality rates. In this line 
one can also detect past events in the present Slovakian demography such as the 
Prague Spring in 1968. This politically uncertain period was accompanied by 
considerably low birth rates. Thus, the cohorts born around 1968 - the 35 to 39 year 
olds - are relatively under-represented in 2006. Two cohorts are relatively 
numerously represented in Slovakia. One is the group aged 20-35. The other group 
is represented by the cohorts aged 40-55 years. The cohort of elderly being already 

178 We would like to thank Zuzana Durcenkova from Narodna banka Slovenska (National Bank of 
Slovakia) for valuable comments on this chapter. 

179 Figure as at January 1st, 2006. We display country data for 2006 since this is a main base year for 
our calculations. 

180 The exchange rate was 34.435 SKK to the Euro as at December 29'\ 2006. 
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eligible to an old age pension - aged 60 and older - is comparably small.181 

However, the development of elderly people will significantly change in the coming 
decades as displayed in Figure 43. 

Figure 42: Population structure In Slovakla (2006) 
age groups Oto 100 years 
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Source: Own calculations based on Eurostat (2009) 

In the coming years the large cohorts aged 40-55 will enter the age-group of elderly 
persons ("60+"). This means that as early as 2025 there will be 50 per cent more 
representatives of potential retirees. After a short slow-down of this trend due to 
the smaller cohorts aged 35-40 in 2006 this figure will further increase to almost 
100percent in 2045. Summing up, Slovakia's population presently has a relatively 
small group of people being 60 years and older and therefore eligible to an old age 
pension. This situation will, however, change tremendously in the coming decades 
with one of the fastest growth of elderly people examined in this survey. 

181 This is one reason why the Slovakian total pension expenditures in 2006 amounted to a modest 
level of 7.2 per cent of GDP. For our calculations this fact will play an important role since the en-
titlements of present pensioners commonly represent a considerable indicator for the size of the 
respective ADL. 
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Figure 43: Development of elderly persons (aged ~) In Slovakia 
indexed to 100 in 2006 
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Source: Own calculations based on Eurostat (2009) 

3.18.2 The Slovakian pension system 

2025 
Year 

2030 

3.18.2.1 The principles of the Slovakian pension system 

2035 2040 

The Slovakian pension system is based on three main pillars plus an additional 
special system for civil servants working as members of the police, military forces, 
Slovak intelligence agency, national security office, prison guards, the railways 
police and custom officers. 

The first pillar is represented by the mandatory, general government sponsored and 
un-funded social security pension system which has been inherited from the former 
Czechoslovakia and is based on a PAYG financing. The second pillar is a defined 
contributory fully funded scheme and has been introduced in 2005. It was originally 
mandatory for individuals who did not participate in the first pillar yet and were 
entering the labour market for the first time after the year 2004, and self-employed 
people. In 2007 the government decided to eliminate its mandatory character and 
introduced the element of voluntariness for entering the second pension pillar. The 
supplementary pension scheme and other financial products form the third pillar of 
the Slovakian pension system. It is voluntary and also fully funded. The special 
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pension system for civil servants is sponsored by general government, based on a 
PAYG principle. The system is obligatory for all civil servants. 

3.18.2.2 Recent reforms of the Slovakian pension system 

In the course of the transition of the Slovakian economy its pension system went 
under severe financial pressure. With high unemployment rates and low motivation 
of the economically active population to contribute to the pension system, 
expenditures exceeded revenues in years prior to the first major reform in 2003. 
Furthermore, it became clear in recent years that the financial sustainability of the 
Slovakian pension system would be considerably challenged by a fast ageing 
society, as illustrated above. For these reasons the Slovak Republic embraced major 
reform steps adopted in 2003, 2004 and 2007 and implemented them in the 
respective following years 2004, 2005 and 2008. 

Until the reform of 2004, the retirement age was set to 57 (60) years for women 
(men). According to the old legislation this age was further reduced by one year for 
each child raised, down to a minimum of 53 years (for women). With the reform of 
2004 statutory retirement ages have been gradually increased by nine months per 
year to 62 years for both sexes equally - without taking further regard to the 
number of raised children. Furthermore, reduced retirement ages which depended 
on the type of occupation have been abolished with the reform of 2004. In order to 
increase revenues of the pension system the maximum payment base has been 
changed to three multiples of the average salary in the economy with the reform of 
2003.182 Besides that, new elements have been introduced which allow pensioners 
to retire before (after) the retirement age. In such cases old age pensions have been 
reduced (increased) by six per cent per year. Furthermore, the option to work while 
drawing a pension has been implemented. Another main element of the reform in 
2004 was the introduction of a new pension formula. While the old system 
consisted of different elements of redistribution the new point system creates a 
more direct link between contributions and benefits. Similar to the German pension 
system, contributors who earn the average wage receive one point per year of 
insurance. For the benefit calculation one point stands for the equivalent of 
providing workers with 1.16 per cent of their average lifetime wage. Last but not 
least the reform of 2004 implemented a new indexation of pensions. According to 

182 Due to a lack of data about the distribution of salaries in Slovakia we were not able to consider 
the change of the payment base in our calculations. 
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these new rules pensions are adjusted annually by one half of the growth in CPI and 
one half to the growth of the average salary in the economy.183 

The main cornerstone of the reform implemented in 2005 was the introduction of a 
mandatory funded second pillar. According to this new legislation contributions by 
both employees and employers to the old age pension insurance are split. Half is 
transferred to the first pillar and the other half to the funded second pillar on 
individual accounts. While current contributors were free to switch to this mixed 
system for a limited time period, all new entrants to the labour market are 
automatically obliged to pay contributions according to these new rules. With the 
reform of 2005 unfunded pension entitlements in Slovakia will decrease 
significantly in the long run. However, for the calculation of the present ADL -
which consider only contributions up to the base year - this recent reform has only 
a minor impact. Taking the year 2006 as the base year we assume that the ADL will 
be reduced by about three per cent of GDP (2006) due to the reform of 2005.184 

After the reform of 2005 further changes of the pension system have been adopted 
in 2007 and implemented in 2008. These include the tightening of rules for early 
retirement, increase of minimum time of contributions entitling for a pension from 
ten to 15 years as well as a further increase of the payment base for contributions to 
four multiples of average salary while maintaining the old restrictions for 
calculation of pension benefits. Furthermore the second pillar has been temporarily 
opened for the first half of the year 2008 for people to switch back to the first pillar 
or enter the second pillar, and the element of optionality has been introduced for 
those entering the labor market for the first time after the year 2007. In September 
2008 the government decided to reopen the second pillar for the period from 
November 15th, 2008 till the end of June 2009. These second pillar reform measures 
have been adopted to increase the revenues of the first pillar. They represent a 
reversal of recent approaches to strengthen the second pillar. 

183 The indexation of pensions of the military which are increased according to the growth of an 
average service salary of professional soldiers is an exception of this rule. Due to a lack of informa-
tion we did not consider this specific indexation rule. 

184 For this comparison we presume that all Slovakian contributors younger than 40 years have 
chosen to take part in the new second pillar. This seems quite reasonable since about 1.5 million of 
all insured persons (roughly 2.6 million) in Slovakia have had contributed to the second pillar at the 
end of 2006. 
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3.18.3 Measuring the Slovakian accrued-to-date pension liabilities 

For the calculation of the Slovakian pension liabilities, social security pensions as 
well as government employer pensions have to be taken into account. Government 
employer pensions consist of pension payments for military forces as well as 
pension payments for police and fire forces. Table 59 illustrates the respective 
aggregated pension payments for the years 2005 to 2007. 

Table 62: Social security and government employer pension payments Slovakia 
(inbn SKKJ 

Institution/Type of pension Pension payments 

200S 2006 2007 

Social securlty115 104.60 11S.13 12652 
Old age pensions 79.30 87.68 96.15 

Disability pensions 12.71 13.87 15.38 

Survivor pensions 12.59 1358 14.99 

MIiitary forces 116 2.48 2.71 3.21 
Old age pensions 2.31 2.52 2.97 

Disability pensions 0.03 0.03 0.03 

Survivor pensions 0.14 0.16 0.21 

Pollce and flreservlces117 1.64 1.81 2.03 

Old Age pensions 1.53 1.68 1.88 

Disability pensions 0.01 0.01 0.0, 

Survivor pensions 0.10 0.12 0.14 

Total 1oa.n 119.65 131.76 

Source: Narodna banka Slovenska (2008) 

The following Table 63 displays the outcomes of calculating the Slovakian AOL for 
the year 2006 (beginning with the PBO approach):188 

185 Source of data: Social Insurance Agency Slovakia. 

186 Source of data: Military Offices for Social Insurance Slovakia. 

187 Source of data: Ministry of Interior Slovakia. 

188 The supplementary tables for 2007 can be found in the appendix of this survey. 
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Table 63: Supplementary table Slovakia 2006 PBO 
(in bn.SKK) 

upernng 11e/ance :;heat 
1 Pension entitlements 

Changes ,n pens,on entitlements aue to tr&nsaet,ons 
Sum 2.1 2 lncra•• In penalon entiUements due to aocl1I contribution• 
lo 2.4 

2. I Employer actual soc,e/ contributions 
2.2 Employer imputed social conlnbutions 
2 3 HCHJsehold actual sociel contribution.a 
24 Household social contnbut,on supplements 

3 Other (actuarial) incn,ase of pension ent1ttement1 
~ Reduction 1n pension entitlements due to payment of pension benefits 

2+ 3-4 5 Change In penalon entfUementa due to eocl• I contribution• and penalon 
bonoftts 

8 Tl9ftll!n of entitlements - ochomaa 
7 Changes in pension enHtlements due to other tranaact.lOOS 

SK - Slovakia 

Non-core national accounts 
(flgu191 In bn. '"'"' 

Genoral Social 
Government Securitv 

G H 

135.76 3114.51 

25.79 259.79 

1.96 67.46 
15.74 

0.77 31.07 
7.321 161.26 

76.89 
4.52 115.13 

21.27 221.55 

0.00 0.00 
0.00 0.00 

,,,,_, in pension ontd/ements due to other economic 1/cMs 
8 Changes in entttlements due to IIMIIJl!ions 0.00 0.00 
9 Changes ,n entitlements due to other changes in \Olume 0.001 0.00 

L.-,ng Balance sheet 
10 Pension entrtlements 157.04 3336.0, 

Pension entijlements ("• of GDP 2006) 9.47 201.09 
11 Output 
12 Assets held al the end of the period lo meet pens..,. 

Source: Own calculations 

In the government employer pension scheme (column G) pension entitlements in 
the beginning of 2006 amount to 135.76 bn. SKK. On the one hand these pension 
entitlements are reduced due to pension payments of 4.52 bn. SKK in 2006. On the 
other hand this figure is increased due to actual contributions (1.96 bn. SKK) and 
actual household social contributions (0.77 bn. SKK) in 2006. Furthermore employer 
imputed social contributions (15.74 bn. SKK) significantly increase pension 
entitlements. Overall pension entitlements of the government employer pension 
scheme amount to 157.04 bn. SKK at the end of 2006. This is equal to some 
nine per cent of GDP in 2006. 

Looking at the social security pension scheme (column H) the opening account of 
pension entitlements shows a value of 3,114.51 bn. SKK in 2006. Actual 
contributions account for 67.46 (employer) and 31.07 (employee) bn. SKK. The 
household contribution supplement comes up to 161.26 bn. SKK, the residual value 
adds up to 76.89 bn. SKK. Pension benefits in 2006 amount to 115.13 bn. SKK which 
overall leads to a change in pension entitlements of 221.55 bn. SKK. As a result, the 
closing stock of pension entitlements shows 3,336.06 bn. SKK, corresponding to 
about 201 per cent of GDP in 2006. 
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The same calculations have been conducted using the ABO approach. Table 64 
illustrates the respective results. 

Table 64: Supplementary table Slovakia 2006 ABO 
(in bn. SKK) 

[n,an;ng Balance Shee( 
1 Pension entitlements 

Changes ,n pens,on enlittements aue to rransact,ons 
Sum 2.1 

2 lncrea• In pension onUUomenta due to eoclal contribution• to 2.4 

2. 1 Employer actual scc11/ contributions 
2 2 Emp/o)'l( imputed sec/a/ contnbutions 
2.3 Household actual scc1/JI contributions 
24 Household sccist contribution supplements 

3 Other (actuarial) 1nc111111e of pension entitlements 

4 Reduction In pension enlrtlements due lo payment of penaion beneftls 

2 + 3 -4 5 Chang• In penllon • ntltl• menta due to eocl• I conbibutlons and penllon 
bene!Ho 

6 Trans~rs of entiUements between schemes 
7 Changes In pension ont1tlemenls due lo olher transactions 

NOn..cor. n• tlon1 I •ccounta 
cngurw• In bn . .3ftft.l 

General Soclal 
Government Secu~tv 

G I H 

121.20 2764.60 

23.73 241.94 

1.96 67.46 
14.46 
o.n 31.07 
6.54 143.41 

80.33 
4.52 115.13 

19.20 207.14 

0.00 
0.00 

crranges ,n pension entft/ements due to oilier economic nows 
8 Changes in ent1tlemenls due lo 11Mluations 0.001 0.00 
9 Changes in ontrtlemonts due to olher changes 1n wtume 0.00 

uoo1ng Bs/11/CO ",_/ 

10 Pension ont1tlemonts 140.40 2971.75 
Pens,on enlrtlementa (% of GOP 2006) 8.48 179.13 

11 Output 
12 Assels held at the end of Iha period to meal pensions 

Source: own calculations 

All numbers which have been taken from the national accounts, values in row 2.1, 
row 2.3 and row 4 stay constant. As expected, the other numbers are considerably 
lower when using the ABO approach in comparison to the method of PBO. Opening 
pension entitlements are lowered to 121.20 bn. SKK (column G) and 2,764.60 bn. 
SKK (column H). The closing pension entitlements likewise turn out to be smaller 
using the ABO approach. For the government employer pension scheme they 
accrue to 140.40 bn. SKI<, corresponding to around eight per cent of GDP in 2006. 
The respective figure for the social security pension scheme adds up to 2,971.75 bn. 
SKK or in other words roughly 179 per cent of GDP. Comparing PBO and ABO 
results, the latter one turns out to be about eleven per cent lower than the 
respective PBO outcomes. We will see in section 3.20 that the size of Slovakian 
pension liabilities is relatively low in comparison to other countries examined in this 
survey. 
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3.19 UK - United Kingdom 

The United Kingdom is a unitary state consisting of four countries: England, 
Northern Ireland, Scotland and Wales. The national currency is the Pound Sterling 
(GBP), with an exchange rate of 0.6715 GBP to the Euro in 2006.189 In terms of 
nominal GDP, the United Kingdom is the fifth largest economy in the world. In 2006, 
the GDP added up to 1,321.9 bn. GBP, equal to a value of 1,939.0 bn. EUR. This 
corresponds to a per capita GDP of 21,800 GBP or approximately 32,000 EUR. The 
United Kingdom has a population of 60.43 million inhabitants as of January 1st, 

2006.190 

3.19.1 The demographic development in the UK 

The United Kingdom's demographic development in the past is characterized by 
two features: Birth rates have decreased since the late 1960s while life expectancy 
has increased continuously over the last decades. Figure 44 shows the age-specific 
population structure of the UK in 2006, with men displayed on the left side and 
women on the right. 

Some special features can be identified when examining the age pyramid of the UK. 
For one thing, the peak at the age group close to 60 is noticeable. This can most 
probably be traced back to a sudden increase in birth rates after the end of World 
War II. Apart from that, the age cohorts of the baby boom generation can clearly be 
identified. These are the age groups from 35 to 45 years in 2006. Younger age 
groups are numerically smaller which can be ascribed to the drop in birth rates at 
the end of the 1960s. Over the course of time the fertility rate started to recover, yet 
reached its absolute minimum 2001 with an average of only 1 .63 births per woman. 
Recently, the births rates show a positive development; the fertility rate in 2006 
amounted to 1 .84. This progress can also be identified in the figure shown above at 
the age groups of zero to five years. 

189 Exchange rate as at December 29'\ 2006. 

190 We display country data for 2006 since this is a main base year for our calculations. 
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Figure 44: Population structure In the UK (2006) 
age groups Oto 100 years 
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As mentioned previously, life expectancy in the UK has increased considerably in 
the last decades. In 2005, it added up to 77.1 years for males and 81.1 for females. 
This value is assumed to increase further to 82.9 for males and 86.6 for females born 
in the year 2050. Figure 45 shows the consequences of this increase by outlining the 
numerical development of elderly persons (persons aged 60 or older) between 2006 
and 2045. 

Compared to other EU member states, the numerical rise of elderly people in the UK 
turns out to be rather high. In the year 2025, elderly persons will have outnumbered 
the ones from 2006 by close to 40 per cent. Accordingly, the number will continue 
to rise which means that the UK faces high numbers of potential retirees in the 
future. 
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Figure 45: Development of elderly persons (aged 60+) In the UK 
indexed to 100 in 2006 
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3.19.2 The UK pension system 

2025 
Year 

3.19.2.1 The principles of the UK pension system 

2030 2035 2040 

Britain features a rather complex pension system with elements of public and 
private provision. The public scheme consists of two tiers, a flat-rate basic pension 
and an earnings-related additional pension. It is possible to "contract out" of the 
earnings-related pension into private pensions of different types. To qualify for the 
basic state pensions, people need to pay social security contributions or have 
credits for nine-tenths of their potential working lives (44 years). Those who do not 
meet these requirements will receive a reduced pension. The benefit value for the 
earnings-related pension is calculated applying the average lifetime salary; earlier 
salaries are uprated in line with general average earnings. After retirement, the 
pensions are price-indexed. In 2003, the pension credit was introduced. Its target is 
to guarantee a pension level above the basic state pension. Unlike the basic state 
pension, it is means-tested. 191 

191 For a short summary of the UK pension system see OECD (2007), p. 198-201. European Commis-
sion (2007) contains a more detailed description (p. 361 et sqq.). 
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3.19.2.2 Recent reforms of the UK pension system 

The UK pension system underwent various modifications in the last years. In 2003, 
the pension credit was introduced which is an entitlement for people aged 60 and 
over, replacing the former Minimum Income Guarantee (MIG}. It guarantees 
everyone aged 60 and over a minimum pension. The last pension reform took place 
in 2007 when some changes to the basic state pension were decided including: 

• reducing the number of qualifying years needed for a full basic state pension 
to 30 for people who will reach state pension age on or after April 6th, 201 0, 

• any number of qualifying years will give entitlement to at least some basic 
state pension, 

• people who have fewer than 30 qualifying years will get 1/30 of full basic 
state pension for each qualifying year they have, 

• increasing basic state pension in line with earnings, rather than prices, which 
means it should rise more quickly each year than it does now (not before 
2012). 

Furthermore, some changes to the earnings-related pension have been conducted 
and the state pension age for women will increase from 60 to 65 so that it will be 
the same for both men and women by 2020. This change will be phased in from 
2010. For both men and women retirement age is to rise further from 65 to 68 in 
stages between 2024 and 2046. 

3.19.3 Measuring the UK accrued-to-date pension liabilities 

In contrast to all other countries examined in this survey except Austria, we did not 
receive any data supply from the UK. The age-sex-specific micro data for the 
pension system stems from the Department for Work and Pensions (DWP, 2008} in 
the UK. The respective profile figures can be found in the appendix of this survey. 
Pension expenditures for 2005-07 were derived by simply multiplying the average 
pension payments per person with the caseload. These figures are displayed in 
Table 65: 

Table 65: Soclal security pension payments United Kingdom 
(in bn.GBP) 

Type of pensions 

Old age pensions 

Source: Department for Work and Pensions (2008) 
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2005 

51.18 

Pension payments 

2006 

53.68 

2007 

57.25 



UK - United Kingdom 

Unfortunately only figures for old age pensions of the basic state pension scheme 
were available. They add up to 4.1 per cent of GDP in 2005, 2006 and 2007. It is 
worth mentioning that this share of GDP accounts for the lowest of all examined 
countries in this survey. Applying the above mentioned data to the methodology of 
the Freiburg model, the following outcomes are generated. We start with the PBO 
approach, depicted in Table 66: 

Table 66: Supplementary table United Kingdom 2006 PBO 
(in bn.GBP) 

Non-core national accounta 
(ftgul9• In bn. GBP) 

G• neral Social 
Government Security 

G H 
Vf1f1l11f1fl BelllltCe ..:,near 

1 PenslOfl entitlements 1.141.21 
__ ,._.s ,n pens,on entit,emems aue to rransact,ons 

Sum 2.1 2 lncrw•N In panafon •ntltl• m• nta due to axial contribution• 58.116 to 2.4 

2. I Employer •ctua/ social contributions 
2.2 Employer imputed social contributions 
2.3 Household actual socUJI contnbutions 
2.4 Household social contribution supp/emen/s 58.66 

3 Other (actuarial) increaae of pension ent1tlement1 58.95 
4 Reduction in pen•ion entrtlements due to poyment of pension benellts 53.68 

2+ 3-4 5 Change In pon•lon endd• m•nta- to -1• 1 conb1budon• •nd pon• lon 
beneflta · 63.93 

s Tran•II~ of entitlements betMen schomn 0.00 
7 Changes in pension ent1tlementa due to other transaction• 0.00 

Cll,ngH ., pens,on enld"'"""1IS clue to other economic """" 
8 Changes in entitlements due to ""1el!Jltt0na 0.00 
9 Changes 1n entitlements due to other changee in \Ol1111e I 0.00 

L..PCl.'!l,ng t1slance Sheet 
10 Pension entrtlements 1 205.14 

Pen•Ion entrtlemenl1 (% of GOP 2006) 90.92 
11 CNtput 
12 Assets held at the end of tha period to meet pensions 

Source: Own calculations 

Due to the fact that no actual social contributions were supplied, the 
supplementary table does not show a complete picture of the social security 
pension. However, the opening balance adds up to pension entitlements of 
1,141.21 bn. GBP which are reduced by pension benefits in 2006 to the amount of 
53.68 bn. GBP. Entitlements at the end of 2006 add up to 1,205.14 bn. GBP, 
corresponding to almost 91 per cent of the GDP. As expected, this value is the 
lowest of all examined countries due to the minor size of pension benefits. Due to 
lack of data regarding age-sex-specific earnings during lifetime, it was not possible 
to compute the ABO pension liabilities in an adequate way in the case of the UK. 
Therefore the supplementary table for the ABO approach is not displayed here. 
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3.20 Cross-country comparison 

This section gives an overview of the pension liabilities of the 19 countries 
examined in this study. The sum of accrued-to-date liabilities (AOL) from the 
government employer pension scheme (column G of the supplementary table) and 
the social security pension scheme (column H) at the end of 2006 will be taken as a 
basis. To allow meaningful comparisons across the countries examined, liabilities 
are related to countries' respective GDP in 2006. In a second step, we will identify 
the main determining factors for the level of pension liabilities. 

It must be emphasized in advance that the ranking of a certain country is not 
necessarily connected to the financial shape of the country's pension scheme. In 
other words: The level of pension liabilities is not related to the sustainability of the 
pension scheme.192 Even if a pension scheme features considerably high liabilities, 
these could possibly be compensated by future contributors. But as future 
contributions are not taken into account when estimating ADL, no statement can 
be made concerning sustainability or necessary reforms of the pension system. 
However, even if we assume that the extent of AOL will not be mixed up with the 
extent of sustainability, there is a clear political danger in presenting a cross-country 
comparison. For example, some governments, especially in countries with a high 
explicit debt-GDP ratio, fear that the publication of a cross-country comparison of 
AOL - not to mention the inclusion of ADL in the system of national accounts (SNA) 
could be a first step towards the integration of AOL to explicit public debt. In the 
light of the Maastricht criteria, this fear is of course understandable. Nevertheless, 
for reasons mentioned in section 2.1 of this study, AOL cannot be equated to 
explicit debt. 

To assure comparability, all pension liabilities shown in this chapter have been 
calculated on the same basis, which is PBO in our case. Figure 46 displays a cross-
country comparison of pension liabilities in 2006 related to the respective countries' 
GDP. In case the country features a government employer pension scheme and a 
social security pension scheme, both schemes are added to a total of AOL 

192 See section 2.1 for further details. In general, a pension scheme is considered sustainable if nei-
ther future contributions nor benefits have to be adjusted to generate financial balance, taking into 
account future demographic and economic circumstances. For a detailed description of fiscal sus-
tainability, see Bonin (2001 ), p. 54 et sqq. 
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Figure "6: Cross-country comparison of AOL In 2006 
(in per cent of GDP 2006, PBO) 
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I 
As shown above, the largest pension liabilities in per cent of GDP can be found in 
France (362.2), Poland (361.1) and Austria (359.9), followed by Germany (338.6) and 
Italy (323.1 ). It might be a coincidence that all these countries possess a special 
pension scheme for civil servants but even without these schemes they rank among 
the highest figures observed. Most of the other countries show pension liabilities in 
the range of 200 to about 300 per cent of GDP. These are Finland (301 .4), Portugal 
(298.3) and Sweden (284.5) followed by Malta (269.0), Hungary (257.5), the 
Netherlands (236.2) and Greece (230.7). Slovakia (210.5), Spain (204.2), Bulgaria 
(201.8) and the Czech Republic (201.4) can be regarded as having a medium level of 
pension liabilities. The lowest liabilities have been calculated for the United 
Kingdom (91.2), followed by Latvia (124.8) and Lithuania (179.9). 

In the next part, a brief attempt is made to identify the main determining factors for 
the different results. We start with the initial levels of expenditures in the base year 
2006. These can be detected in Figure 47: 
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Figure 47: CrosHountry comparison of pension expenditures In 2006 
(in per cent of GDP 2006) 
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Figure 47 displays the size of public pension expenditures related to the 
corresponding GDPs in 2006. Austria (12.9), Italy (12.4), France (12.1 ), Germany 
(12.0) and Poland (12.0) show the highest expenditures in 2006, amounting to 
twelve per cent of GDP and above. Having in mind that these five countries dispose 
of the highest pension liabilities in total as well, a first determining factor might 
have been found already. The majority of countries surveyed in this study show 
pension expenditures in the range of about seven to ten per cent of GDP. These are 
the Southern European countries except Italy (Portugal (10.6), Greece (8.6), Spain 
(7.5) and Malta (8.7)), most of the Eastern European countries (Hungary (9.7), Czech 
Republic (8.5), Bulgaria (7.9) and Slovakia (7.2)) along with the Scandinavian 
countries (Sweden (9.4) and Finland (8.5)). Rather low expenditures can be observed 
in the two Baltic countries Lithuania (6.5) and Latvia (5.9) as well as in the 
Netherlands (6.3). The UK shows by far the lowest expenditures (4.1 ).193 

193 It should be noted that budget data for the UK only includes a part of the public pension, the 
basic state pension. Thus, it does not cover the whole public pension system. Besides this, the 
pension system of the UK features a strong third pillar, and the social security pension scheme can 
be characterized as a minimum pension scheme. 
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To sum up, the first determining factor is given by the present level of expenditures 
of a country's pension scheme. Ceteris paribus, it can be stated that the higher the 
initial pension expenditures of a country are, the higher their pension liabilities 
accrued-to-date will be.194 However, the question arises to which factor the 
different levels of pension expenditures in the base year can be ascribed to. If a 
country shows high pension expenditures, this can basically be traced back to two 
reasons: either the generosity of the system or the age-structure of the population. 
Two countries might guarantee the same level of per-capita pensions; still the one 
showing a higher average age will be forced to spend more. In order to check if 
different expenditure levels shown in Figure 47 are correlated to the age-structure 
of the corresponding countries, we now take a look at the old-age dependency 
ratios (OADR) of the examined countries. These are supposed to serve as a proxy for 
the age structure of each country. Figure 48 shows the OADR60195 in a cross-country 
comparison. As this figure shows, the ranking of OADR60 does not follow the 
ranking of the level of pension expenditures. Poland as the country with one of the 
highest expenditure levels holds a rather low dependency ratio. In contrast to this, 
Hungary shows the highest OADR60 even though its pension expenditures does 
not belong to the highest in this country selection. However, there are other 
examples which support the assumption of a correlation between pension 
expenditures and old age dependency ratios. Germany and Italy both show rather 
high OADR60 and high pension expenditures. To sum up, it can be stated that the 
cross-country differences in age-structure cannot satisfyingly explain the 
differences in pension expenditures. Thus, we presume that generosity or - in other 
words - the replacement rate plays an important role. 

194 Holzmann et al. (2004, p. 25) come to similar findings. However, although they make out a posi-
tive correlation between the level of liabilities and the level of pension expenditures, the current 
pension spending of a country does not seem to be a reliable predictor of pension liabilities from 
their point of view. It is worth mentioning that Holzmann et al. examine 35 low and middle income 
countries which - unlike the countries examined in this survey - in many cases do not show a ma-
ture pension scheme. Especially in case of rather young pension schemes the level of pension ex-
penditures might be low despite high pension liabilities. Thus, in those cases the explanatory pow-
er of the amount of initial pension expenditures is limited. 

195 The OADR60 expresses the share of the population aged 60 and more in relation to the share of 
population aged 20 to 59. 
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Figure 48: Cross-country comparison of old age dependency ratios (OADR60) In 2006 
(share of people aged 60 and more to people aged 20 to 59) 
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A second factor determining pension liabilities might very well be the future 
development of elderly persons. Figure 49 and Figure 50 show a cross-country 
comparison of the development of elderly persons (defined as persons aged 60 or 
older). In order to ensure some clearness, the 19 countries examined have been 
classified in Euro and non-Euro countries. 

It can be discovered at first sight that in all observed countries the number of 
elderly persons (60+) is expected to rise in the future. For our purposes, the 
development of this age group in the first 20 to 30 years is of higher interest than 
the final level in 2045, simply due to the fact that persons entering the observed 
age group after 2040 have not had the chance to earn a considerable amount of 
pension rights until 2006.196 Thus, they are of less interest than persons entering the 
"60+" age group in the near future. Figure 49 and Figure 50 show that the largest 
increase is assumed to take place in Malta, Slovakia, Poland and the Netherlands 
followed by France and Finland in the first 30 years after 2006. This might explain 
why Poland shows slightly higher pension liabilities than Austria despite featuring 

196 Furthermore, pension benefits in 2040 are highly discounted. Therefore they have a minor im-
pact on our outcomes. 
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lower pension expenditures in 2006 than their Austrian counterparts. 
Developments on a rather low level can be observed in Hungary, Bulgaria, Lithuania 
and especially Latvia. All other countries feature a medium rise in the number of 
elderly people. 

Figure 49: Cross-country comparison of the development of elderly persons (60+), Euro area 
2006 to 2045 (2006 = 100) 
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Other important factors are the indexations of pensions as well as deductions of 
future pensions due to pension reforms already enacted. Figure 51 (Euro countries) 
and Figure 52 (non-Euro countries) demonstrate how the expenditures in the 
various countries will develop in the future. 
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Figure 50: Cross-country comparison of the development of elderly persons (60+), non-Euro area 
2006 to 2045 (2006 = 100) 
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Due to the fact that the expenditures are discounted to the present value of 2006, 
almost all graphs minimize over time. Nevertheless, expenditures in Malta and 
Finland increase in the first years after 2006. This can be mainly traced back to the 
demographic development in these countries. 

As an example, we choose two countries which start at the same level of 
expenditures - Greece and Malta. It can be seen that Greece's future expenditures 
constantly stay below that of the Maltese. One reason for this - besides the ageing 
development - might be the indexation of pensions. While pension benefits in 
Greece are in general only adjusted to the growth of the CPI, pensions in Malta are 
mainly indexed to wage growth. 
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Figure 51: CIOSKountry comparison of public pension expenditures 2006 to 2055, Euro area 
{present value 2006, in per cent of GDP 2006, PBO) 

14% 

i 12% 
-AT --DE -ES 

N 
0.. 
• 
~ 10% 
0 

-Fl -FR ...... GR 

~ 
:§, ...... IT ...... MT ...... NL .. 8% 
!" 
.~ ,, 
C -PT --SK .. 

6% Q. 
X .. 
C 
0 ·.; 
C 4% 8. 

.!,1 
j5 
::, 

0.. 2% 

0%.1-,-~~~~~~~~~~~~~~~~~~~~~~~~~.......--l 

2006 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 

Source: ONn calculations 

Another interesting example is given by the comparison between Slovakia and the 
Netherlands. Although Slovakian pension expenditures start at a higher level than 
their Dutch counterparts, their pension liabilities rank below the ones from the 
Netherlands. In terms of demography they show a similar ageing process; their 
indexation rules do not differ remarkably from each other either. Hence, the 
different liability levels might be ascribed to the fact that there have not been any 
major pension reforms in the Netherlands in recent years, while the legal retirement 
age in Slovakia was raised by three years for men and even six years for women. 
Furthermore, Slovakia introduced a second funded pillar in 2005 which will partly 
replace its unfunded counterpart and therefore reduce future expenditures. 
Recapitulating these examples, the influence of indexation and recent pension 
reforms on the level of pension liabilities might not be as strong as the initial level 
of pension expenditures, but it does seem to play a significant role. 

After examining the development of elderly age groups as well as the impact of 
reforms and the pension indexation, the initial level still seems to be the most 
important determining factor regarding the level of pension liabilities of a certain 
country. Table 67 summarizes our findings and gives an overview of the main 
determining factors detected. 
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Figure 52: Cross-country comparison of public pension expenditures 2006 to 205S, non-Euro area 
(present value 2006, in per cent of GDP 2006, PBO) 
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Three points ( .. •) indicate that the respective factor will considerably increase 
pension liabilities. One point(•) on the contrary implies the opposite and two points 
( .. ) a degree in between. This approach shall be illustrated by an example: Finland 
shows relatively high (m) initial pension expenditures as well as a relatively high (m) 

increase in the development of elderly people. Furthermore, the Finnish indexation 
of pensions can be regarded as quite low (•/••) but not very low (-) and it has 
introduced modest pension reforms( .. ) in recent years.197 Overall, Finland features 
the 6th highest pension liabilities in terms of GDP. Hence, it can be stated that the 
fewer points a country shows in total, the smaller are its pension liabilities in terms 
of GDP. However, it should be kept in mind in this context that the initial level of 
pensions apparently is the main determining factor for the level of pension 
liabilities. 

197 Since we compare pension liabilities at the end of 2006 only pension reforms legislated up to 
this point have been considered in Table 67. 
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Table 67: Main detennlnlng factors of censlon llabllltles In the EU 

llaclontpanslon 
lnlllll NI al pension o.wlopmenta# rnms:Ptofound(o), 
apendlluras "'" a# eldqpenons Pension ,.,.,..,. (•), Norw Ranking of pension 

GDP (ao+I Indexation 1-1 lllbllllles 
AT (Austria) ... .. . 
BG (Bulgaria) •• • .. •• 15 

CZ (Czech Ropublic) .. .. .. . 16 

OE (Gt!rmany) ••• •• ••• •/•• 4 
ES(Spoin) .. .. . . .. 14 

Fl (Finland) ... ... •/•• . . 6 

FR (Franco) ... ... . . . 
GR(Greec•l .. •/•• . •• 12 

HU (Hungary) .. . .. .. 10 

IT (Italy) ... .. • . 
LT (Lithu1nia) ... .. 17 

LV (Latvia) . . •/•• • 18 

MT(M1lta) .. ... ... 9 

NL (Netherllnds) . ... . .. ... 11 

Pl (Poland) ... ... •/•• . 2 

PT (Portug11) ••• .. • •/•• 
SE (Swoden) .. .. . 8 
SK (Slov1kla) •• ... .. •• 13 

UK (United Kingdom) . .. . •/•• 19 

Source: Own illustration 

Picking up Feldstein's (1974) argument presented in section 2. 1 of this text, in the 
following part a brief attempt is made to check if the design of a public pension 
scheme or - more precisely - the extent of AOL of that scheme has an impact on 
the saving behaviour of the examined country. Figure 53 shows a cross-country 
comparison of AOL and gross household savings for all countries examined in this 
chapter.198 

The order of the countries follows the ranking of the ADL.199 Unlike our previous 
procedure, we now express the AOL (and the gross household saving rate) in 
relation to the gross disposable income (GDI) instead of the gross domestic product 
(GDP). Thus, the results shown above differ from the ones presented in Figure 46. 
The AOL of the different countries are displayed as grey bars with the related scale 
on the left side of the figure; the data labelling is white. The saving rates are marked 

198 Only Malta has been left out as no gross household saving rate has been available for Malta. 

199 The government employer pension schemes are not shown in Figure 53 as Feldstein's (1974) 
argumentation includes social security pension schemes only. 
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as black squares with data indicated in black colour and the corresponding scale on 
the right side. 

Figure 53: Cross-country comparison of ADL and gross household savings 2006 
(in per cent of GDI 2006, PBO) 
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Feldstein (1974, 1996) empirically showed that the existence of a social security 
pension scheme reduces private savings. Thus, we presume that this also applies for 
the countries of the EU. We are fully aware of the fact that in order to 
comprehensively test if Feldstein's findings for the United States also apply to 
European countries, time series of ADL and private savings should be used instead 
of a discrete point in time. However, for lack of these time series, the figure shown 
above may serve as a first indicator for this analysis. 

At first sight it becomes apparent that there is no clear correlation between the ADL 
and the gross savings of a country. Though Poland as the country ranked first in 
terms of ADL indicates relatively low savings, the subsequent countries show high 
ADL as well as high private savings. The lowest saving rates of all countries 
presented can be found in Latvia (-3.6 per cent of GDI) and Bulgaria (-29.2 per cent 
of GDI). However, in contrast to our presumption, these countries show rather low 
ADL in relation to their GDI. 
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Besides different designs of pension schemes as a possible criterion, varying private 
saving rates across Europe may be traced back to the following factors:200 Generally, 
higher income leads to a higher saving rate (income effect). Gains/losses on assets 
may lead to changing saving rates while the imcome stays constant (wealth effect). 
Furthermore, better credit facilities may cause lower saving rates as consumption 
credits are easier to obtain. Last but not least, cultural and social differences among 
countries may also result in diverse saving behaviour. 

200 See Leetmaa et al. (2009), p. 2. 
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4 Open-system net liabilities of four selected countries 
In chapter 3 the accrued-to-date liabilities (ADL) of the public pension schemes of 
19 EU member countries were presented. The corresponding calculations were 
conducted in order to receive some benchmark results for pension liabilities which 
are going to be included in the revised system of national accounts. As pointed out 
earlier, the concept of AOL does not allow for a judgement of sustainability of a 
pension scheme (or of any other scheme examined). In fact, the size of ADL can 
even lead to wrong assessments regarding the sustainability of a pension scheme, 
especially when it comes to cross-country comparisons. Taking the evaluation of 
Figure 46 as an example, one might come to the conclusion that the pension sys-
tem of countries like Poland or Austria are in an unfavourable situation in terms of 
sustainability while countries like Lithuania or Latvia seem to be in a relatively com-
fortable position. This view is certainly wrong, and it can be shown that the ranking 
of Figure 46 could even be inverted when sustainability enters the picture. The rea-
son for this is twofold: First, in the concept of AOL only the pension rights which 
have been earned until the base year are taken into consideration. That means that 
only a part of future pension expenditures is covered by ADL. Secondly, the concept 
of AOL merely includes expenditures; assets like future contributions or possibly 
some kind of capitalized funds are not taken into account. In other words, ADL rep-
resent a purely gross concept. 

As has been shown previously in section 2.1, the concept of open-system net liabili-
ties (OSNL) on the one hand considers future pension payments derived from pen-
sion rights which have been accrued prior to as well as after the base year. On the 
other hand, when calculating OSNL, future pension expenditures are confronted 
with future contributions. For this reasons, OSNL are a suitable indicator for assess-
ing the sustainability of a pension scheme. The present value of all future deficits 
quantifies the discrepancy to a sustainable situation. 

This chapter contains a sustainability analysis for the social security pension 
schemes of four selected member countries of the European Union. In contrast to 
the procedure in chapter 3 where general social security pension schemes as well as 
government-sponsored employer schemes have been taken into account, this 
chapter will focus on general social security schemes only. The countries examined 
are Germany, Lithuania, the Netherlands and Sweden. They cover a considerable 
range of different features regarding diverging designs of the corresponding public 
pension schemes as well as demographic peculiarities in Europe: Germany is a good 
example for a Bismarckian pension system of the defined benefit type while the 
Netherlands show a Beveridgean pension system with only basic coverage, benefits 
which are independent from contributions paid before and a traditionally strong 

200 



Open-system net liabilities of four selected countries 

second pillar of occupational pensions. The social security system of Sweden repre-
sents an example for a social security system with a Scandinavian character, while as 
a matter of exception in Scandinavia, Sweden was the first country to introduce a 
so-called notional defined contribution (NDC) pension scheme. Lithuania as one of 
the Baltic states and the first Soviet republic to declare its independence in 1990 has 
implemented a social security system which has recently been adjusted to future 
demographic challenges. 

In terms of demographic peculiarities, Sweden and the Netherlands show relatively 
high birth rates, while Germany and Lithuania belong to the European countries 
with the lowest fertility rates. Life expectancies in Germany, the Netherlands and 
Sweden are quite similar with Sweden ranking first followed by Germany and the 
Netherlands; however, Lithuania's male/female citizens in average die twelve/ five 
years earlier than their North and Western European counterparts. Furthermore it is 
worth mentioning that the gap between male and female life expectancy in Lithua-
nia is considerably higher than in any other EU member states (except Latvia and 
Estonia). This special feature which can be observed in most former Soviet republics 
can probably be traced back to lifestyle choices and industrial labour of the male 
population in those countries. 

We will proceed by examining the four countries mentioned previously. The first 
country to be surveyed will be Germany, followed by Lithuania, the Netherlands 
and Sweden. We will start by presenting the future demographic development of 
the population whereas we will focus on the future demographic age structure and 
the relation between the old and the young. In this context we will present a popu-
lation projection for each country. Although population projections were already 
produced in the course of the ADL chapter, we have to recalculate them for our 
OSNL calculations since in this chapter migration is included. Furthermore, we apply 
two projection scenarios, as will be shown later in this chapter. 

The corresponding pension schemes will be described only briefly since this has 
been done already in the respective sections of chapter 3. Moreover, age-sex-
specific pension profiles are identical to the ones used in chapter 3 unless indicated 
otherwise. Contribution profiles for the four countries examined will be shown in 
the appendix of this survey. Aggregate data for the various countries generally 
stems from the corresponding members of the Eurostat/ECB Contact Group on 
Pensions. 
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4.1 DE - Germany 

The general social security pension scheme in Germany, the Gesetzliche Rentenver-
sicherung (GRV, statutory pension insurance) is by far the biggest pension scheme 
in Germany. It encompasses some 20 million beneficiaries and about 35 million ac-
tively insured persons.201 The total expenditures in 2006 added up to 230.76 bn. 
EUR which corresponds to 9.9 per cent of GDP in 2006. These expenditures were 
financed by social contributions to the amount of 148.71 bn. EUR and a taxed-
financed federal subsidy of 82.05 bn. EUR. Expressed in another way, one third of all 
pension payments in 2006 have been paid out of taxes.202 The profiles which have 
been applied for distributing the aggregate sums to the age cohorts in the base 
year can be found in the appendix of this study.203 

4.1.1 Future demographic development 

Analogous to chapter 3, we will begin with an assessment of the demographic 
situation in Germany. In contrast to our former procedure, we now calculate two 
population projections which are based on the assumptions of the recent popula-
tion projections of Eurostat, Europop2004 and Europop2008.204 In doing so, we are 
able to show how demographic assumptions - especially regarding life expectancy 
- have changed considerably between the last two projections of Eurostat. Fur-
thermore, we will demonstrate the impact of varying demographic scenarios on our 
results. It is worth noticing that in contrast to chapter 3 we now integrate future mi-
gration into our projections as in this chapter pension schemes are considered to be 
open. This enables individuals to enter the scheme in the future and earn some 
pension entitlements. Table 68 presents the central assumptions of the German 
population projection. 

201 Statistics as of December 31st, 2006. Source: Deutsche Rentenversicherung Bund (2007b, 2008). 

202 Source: Statistisches Bundesamt (2008). 

203 See Figure 82 and Figure 83. 

204 For the Europop2008 scenario, we deploy the assumptions of Europop2008, convergence sce-
nario, convergence year 2150. For the Europop2004 scenario, we use the assumptions of Euro-
pop2004, trend scenario, national level, baseline variant. This is valid for all countries examined in 
this chapter. All details regarding Europop2008 and Europop2004 are available on Eurostat's web-
pages (http://epp.eurostat.ec.europa.eu). Comparing these two scenarios, one comes to the con-
clusion that Europop2008 represents a scenario of an older population relative to Europop2004 
due to higher life expectancy and lower net migration. Please note that we regard Europop2008 as 
the more realistic scenario because it is the most recent projection of Eurostat. Hence we will focus 
on Europop2008 in case we take only one scenario into consideration. 
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Table 68: Central assumDtlons of the German DDDUlatlon Drolectlon 

Parameter Year Scenarios 

Europop2004 Europop2008 

Total fertlllty rate 
2006 1.34 1.34 

2050 1.45 1.49 

Life expectancy at birth for 2006 82.4/77.2 82.4/77.2 
females/males In years 2050 86.9/82.0 88.0/ 83.6 

Net migration 2006 22,791 22,791 

2050 179,196 135,726 

Source: Eurostat (2009) 

The table shows that the total fertility rate in Germany is expected to rise from a 
level of 1.34 to 1 .45 (1.49) until 2050 in the Europop2004 (Europop2008) scenario, 
hence the two scenarios do not differ substantially from each other in this regard. 
The life expectancy in Germany is supposed to change as well. According to Euro-
pop2004, it will rise to 86.9 years for women and 82.0 years for men born in 2050. 
This means a considerable increase of 4.5 years for women and 4.8 years for men. In 
Europop2008, even higher yields of life expectancy are expected; here, an increase 
of 5.6 years for women and 6.4 years for men is assumed. In other words, in four 
years time the assumptions regarding life expectancy of individuals born in 2050 
increase by 1.1 years for women and even 1.6 years for men. Net migration also var-
ies considerably between the two scenarios, in Europop2004 net migration in 2050 
is expected to be about one third higher than in Europop2008. However, both sce-
narios expect an extensive increase of net migration in relation to 2006. 

When examining the impact of future demographic development on PA VG pension 
schemes, the total size of future population is less important than the possible 
change of the age structure. Figure 54 shows the age structure of the German 
population in 2005 and 2050 (Europop2004 and Europop2008). 

The age structure in 2006 has been extensively discussed in section 3.4.1 of this 
study. Therefore, we will now put the focus on the changes of age structure in 2050. 
It can clearly be seen in Figure 54 that regardless which scenario is chosen all co-
horts up to the age of 55 will have decreased in the year 2050. The biggest loss 
compared to 2006 can be detected in the age groups of around 35 to 45 which rep-
resented the baby-boomer generation in 2006. The different course of the two sce-
narios Europop2004 and Europop2008 can be traced back to two differences: Euro-
pop2004 shows bigger cohorts in the younger part of the population in 2050; this is 
due to higher assumptions regarding future net migration. However, Europop2008 
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shows higher results at the age groups being 70 years or older in 2050 which can be 
ascribed to higher assumptions regarding future life expectancy. 

Figure 54: Population structure In Germany (2006 and 2050) 
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When we examined accrued-to-date liabilities (ADL} of various pension schemes in 
chapter 3 of this study, no future contributions have been taken into consideration 
which means that our results have not been affected by the development of future 
contributors. Thus, the only demographic indicator relevant for the extent of ADL 
was the future development of elderly people.205 However, when assessing open-
system net liabilities, the situation changes. As mentioned previously, the size of the 
total population or the number of elderly people is not the only component which 
affects the results. It is rather the future relation between retirees and contributors 
which counts. The old-age dependency ratio (OADR} expresses the share of old 
people (usually 65 and older or 60 and older} to young people (usually 20 to 64 or 
20 to 59).206 It represents a good proxy for the future share of beneficiaries to con-
tributors, as it indicates the number of potential beneficiaries in relation to potential 

205 See for example Figure 13 of this study. 

206 The share of people aged 65 and more to people aged 20 to 64 will be called OADR 65. Similar to 
section 3.20, the share of people aged 60 and more to people aged 20 to 59 will be called OADR 60. 
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contributors. If the OADR stays constant over time, no adjustments in terms of con-
tribution rates or pension levels will have to be made in a pension scheme financed 
on a PAYG basis. The question which of the two ratios shall be uses preferably for 
evaluating the future population depends on the average retirement age of the re-
levant pension scheme. Figure 55 shows the development of the OADR65 and 
OADR60 in Germany, using both demographic scenarios described previously. 

Figure 55: Development of the old-age dependency ratio In Germany untll 2070 
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Taking a look at the OADR60 in the Europop2008 scenario first, the ratio rises from 
some 33 per cent in 2006 up to 55 per cent in 2030 and continues rising up to a 
level of nearly 64 per cent in 2050. In other words, the OADR60 in 2050 will almost 
be twice as high as it was in 2006. Changing to the Europop2004 scenario, things 
seem to look less alarming. The OADR60 in 2030 comes off nearly four points lower 
at a ratio of some 51 per cent. In 2050 the gap will have increased even more to a 
value of more than seven points (56 per cent). The differences between these two 
indicators can be traced back to the different assumptions of both scenarios; higher 
net migration causes a higher number of young persons in Europop2004 while 
higher life expectancy accounts for a higher number of elderly persons in Euro-
pop2008. 

The OADR65 draws a similar picture, but it is worth mentioning that the differences 
between both scenarios are not as large as in the case of OADR60. From a starting 
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point of nearly 24 per cent both scenarios follow almost the same path until in 2015 
the rate of growth begins to differ. In 2030 the Europop2008 scenario shows a value 
of 38 per cent, respectively 35 per cent for Europop2004. Eventually in 2050 almost 
the same gap as in the case of the OADR60 can be detected, Europop2008 amounts 
to 47 per cent while Europop2004 indicates a value of 41 per cent. 

To sum up it can be said that the share of elderly persons in relation to persons of 
employable age in Germany will rise considerably in the future. However, the extent 
strongly depends on the indicator applied and the underlying assumptions. It varies 
from an increase of 69 per cent (OADR65, Europop2004) between 2006 and 2050 to 
98 per cent (OADR65, Europop2008). In the following section we will demonstrate 
how this development affects the results of our calculations. 

4.1.2 Results 

Analogous to our procedure in chapter 3 we applied a real wage growth rate of 
1.5 per cent and a real discount rate of 3.0 per cent. However, at this point it is 
worth highlighting that there are certain differences between the way accrued-to-
date liabilities and open-system net liabilities have been calculated in this survey. 
This refers to a case when reforms of the pension system have been established af-
ter the base year but prior to the time of calculation. When accounting for accrued-
to-date liabilities, only those legal changes are considered which are adopted until 
the end of the base year. In the concept of generational accounting as the method-
ology applied for estimating open-system net liabilities in this study all legal 
changes up to the time of calculation are taken into consideration. In the case of 
Germany this refers to the increase of the legal retirement age from 65 to 67 in 
2007, the so-called catch-up factor in 2007 which makes up prior pension deduc-
tions not realized previously and the suspension of the temporary modification of 
the pension formula in 2008. All these reforms have been included in our calcula-
tions. Table 69 gives an overview of the corresponding results: 

Table 69: Open-svstem net liabilities of the German staMory pension Insurance In 2006 

Demographic scenarios Open-system net llabllltles 

lnbn.EUR In 'l6 of GDP 2006 

Europop2004 2,241.41 96.6% 

Europop2008 3,276.22 141.1 % 

Source: Own calculations 
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The main finding of our calculations is the following: The German statutory pension 
scheme is not sustainable. However, Table 69 indicates that the extent of non-
sustainability heavily depends on which demographic scenario is applied. The 
open-system net liabilities with Europop2004 add up to some 96 per cent of GDP in 
2006 while the (more realistic) scenario of Europop2008 amounts to some 
140 per cent of GDP. In other words, Europop2008 produces a result nearly 
50 per cent higher than Europop2004. This can be ascribed to the fact that on the 
one hand, in Europop2008 the net migration is assumed to be lower than in Euro-
pop2004 and thus there will be less contributors to pay into the system (admittedly, 
there will also be less retirees to receive pensions in the long run, but this effect 
turns out to be rather small due to high discounting). On the other hand, life expec-
tancy is assumed to grow faster in Europop2008, thus retirees will receive their pen-
sions for a longer period of time. 

In order to allow a better classification of the former result, we will now take a look 
at the pension level of future retirees. We set the initial pension level of the base 
year to 100 and compare the average future pension to the corresponding growth-
adjusted wage level. Figure 56 shows how the pension level of an average German 
male retiree develops over time. 

The image clearly shows that future pensions in Germany will not grow as fast as 
wages. In 2020, retirees will receive 88 per cent of what a retiree in 2006 has been 
paid related to the corresponding wage of that year. This value will even decrease 
to 81 per cent in 2030 and 77 per cent in 2050. Generally the indexation of pensions 
should follow the per-capita wage growth rate. However, a couple of pension re-
forms mentioned above cause considerable cuts of the pension indexation. In fact, 
the development of the pension level shows how future retirees are affected by re-
cent pension reforms. In a short excursion we will show that without these reforms, 
the pension system in Germany would face a much more unfavourable situation in 
terms of sustainability.207 Figure 57 demonstrates the path from a situation without 
pension reforms in 2001 to the current situation much closer to sustainability.208 

207 Heidler (2009) provides similar estimations (see p. 134). However, the total outcomes differ from 
the ones presented in this study due to a different base year, different profiles and other demo-
graphic assumptions. 

208 For these calculations the Europop2008 scenario has been deployed. However, applying the 
Europop2004 scenario, results qualitatively stay the same. 
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Rgure 56: Average gross pension level In Germany 2006 to 207ri"' 
indexed to 100 in 2006 
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It can be seen that the Riester reform in 2001, which introduced a new pension for-
mula, reduced the OSNL by 28 percentage points of GDP in 2006. The biggest cut-
back took place in 2004 when the sustainability factor was decided. It reduced the 
OSNL by 76 percentage points of GDP. The last major pension reform in 2007 was 
the gradual increase of the legal retirement age from 65 to 67, starting in 2011. This 
reform lessened the OSNL by another 27 percentage points; hence the current 
status quo amounts to 141 per cent of GDP. In other words, the sustainability gap of 
the German pension scheme has been close to halved thanks to pension reforms 
since 2001.210 

209 Due to simplification, this figure only refers to male retirees. However, pensions for female reti-
rees follow the same growth path. This counts for the pension levels of all countries examined in 
this chapter. 

210 It is worth mentioning that our analysis does not simulate a situation where none of the above-
mentioned pension reforms has ever come into force. This is not possible due to the fact that the 
past impacts of the reforms are implicitly included in the budget of the base year. For this reason, 
we rather picture a scenario where all pension reforms are abolished in the base year 2006. 
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Figure 57: Open-system net liabilities of the German statutory pension Insurance In 2006 
before and after pension reforms (Europop2008), in per cent of GDP 
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As emphasized previously, one of the main assumptions of generational accounting 
is a constant continuation of current fiscal policy. In the case of the pension sector, 
this inter alia implies constant contribution rates.211 We now change this assump-
tion by illustrating what will happen if policy makers immediately adjust the contri-
bution rate in case of an unbalanced budget. Put differently, we calculate endoge-
nous contribution rate which in every period ensure fiscal balance. By doing so, it 
can be demonstrated how future contributors will be incriminated if deficits are fi-
nanced by contribution boost instead of taxes. Figure 58 illustrates the course of 
these contribution rates: 

211 This is certainly not a realistic scenario since in a non-balanced situation contribution rates are 
often subject to change. However, please note that generational accounting is not a forecasting 
tool. It is rather supposed to unfold hidden debts and shows the consequences of what will happen 
if policy makers do not react. 
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Rgure 58: Future endogenous pension contribution rates In Gennany, 2006 to 2070 
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Not surprisingly, in the long run endogenous growth rates turn out to be consid-
erably higher in case Europop2008 is applied. Consequently, the growth paths of 
both Europop2004 and Europop2008 follow the growth path of the old-age de-
pendency ratio presented in Figure 55. The differences between the course of con-
tribution rates and the old-age dependency ratio can be traced back to the decreas-
ing pension level shown in Figure 56. Expressed in numbers, contribution rates rise 
from a level of 19.5 per cent to 23.1 per cent in 2030 and 24.1 per cent in 2050 (Eu-
ropop2004), respectively 24.0 per cent in 2030 and 26. 1 per cent in 2050 (Euro-
pop2008). 
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4.2 LT - Lithuania 

The total expenditures of the Lithuanian social security pension scheme in the base 
year 2006 amounted to a value of 1.44 bn. EUR.212 This corresponds to 6.0 per cent 
of GDP in 2006. Total revenues from social pension contributions came up to a 
value of 1.73 bn. EUR.213 Thus, the Lithuanian pension scheme could record a sur-
plus of 0.29 bn. EUR in 2006.214 The profiles which have been applied for distribut-
ing the aggregate sums to the age cohorts in the base year can be found in the ap-
pendix of this study.215 

4.2.1 Future demographic development 

In the following section we will supply a brief outline of the future demographic 
development in Lithuania. Analogous to the previous section we will start by com-
paring the central assumptions of the official population projections of Eurostat. 
Table 70 gives an overview of these assumptions: 

Table 70: Central assumDtlons of the Lithuanian ooDUlatlon projection 

Parameter Year Scenarios 

Europop2004 Europop2008 

Total fertility rate 
2006 1.35 1.35 
2050 1.60 1.51 

Life expectancy at birth for 2006 77.0/65.3 77.0/65.3 
females/males In years 2050 83.71755 85.3/78.1 

Net migration 2006 -4,857 -4,857 

2050 4,322 1,151 

Source: Eurostat (2009) 

212 We are aware of the fact that the national currency of Lithuania is the Lithuanian Litas (L TL). 
However, since figures supplied by Statistics Lithuania are indicated in EUR, we follow this manner. 

213 This figure has been derived from the number of total social contributions in 2006. According to 
the Ministry of Social Security and Labour (2007, p. 75) in Lithuania total contributions in 2006 
amounted to 7.8 bn. LTL. As pensions account for 26.1 percentage points of the total contribution 
rate of 34.0 per cent, the aggregate of pension contributions amounted to 5.9 bn. L TL. Applying the 
2006 exchange rate of 3.4528 L TL to the Euro, total contributions of 1.734 bn. EUR come out. 

214 However, in order to achieve a balanced budget in the base year we made the assumption that 
the surplus is directly transferred to the private pension fund which has been established in 2004. 
Thus, the contributions relevant for financing pension payments in the base year amount to 1.439 
bn. EUR. 

215 See Figure 93 and Figure 94. 
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The Lithuanian total fertility rate belongs to the lowest fertility rates in Europe. In 
2006, it amounted to 1.35 children per woman. According to Eurostat assumptions, 
this rate can expected to rise until 2050 to 1.6 in Europop2004, respectively 1.51 in 
Europop2008. It is worth mentioning that in both scenarios Lithuania will face 
higher fertility rates in 2050 than Germany, even though fertility rates in Lithuania 
lie below the German level in 2006. 

As described in section 3.11.1 of this study, the difference between male and female 
life expectancy is considerably high in Lithuania. In fact, this feature can be ob-
served in all three Baltic states. Women born in 2006 can expect to live for 77.0 years 
while their average male counterparts face a life expectancy of only 65.3 years. 
However, due to Eurostat scenarios, this discrepancy in sex-specific mortality is go-
ing to be reduced in the future. According to Europop2004, female life expectancy 
will increase by 6.7 years until it reaches a level of 83.7 years in 2050. Moreover, 
male life expectancy is assumed to increase by 10.2 years and is supposed to reach 
a level of 75.5 years in 2050. This means that the discrepancy in male and female life 
expectancy will diminish from 11.7 years in 2006 to 8.2 years in 2050. However, ac-
cording to Europop2008, mortality in 2050 will even be lower than in the corre-
sponding assumptions of Europop2004. In this scenario, female individuals born in 
2050 are expected to reach an average age of 85.3 years, equal to an increase of 8.3 
years of life expectancy. Their male counterparts will face a life expectancy of 78.1 
years in 2050. In other words, the differences in assumptions regarding life expec-
tancy amount to 1.6 years for women and 2.6 years for men. 

As mentioned before, the crucial demographic criterion in terms of sustainability for 
pension schemes is not the future total size of population but rather the age struc-
ture of future populations. Figure 59 illustrates the age structure of the Lithuanian 
population in 2006 and 2050. For the projection until 2050, both scenarios Euro-
pop2004 and Europop2008 have been calculated. 

The depicted chart clearly shows the future change in age structure of the Lithua-
nian population. In 2006, the age group of 20-year-olds is by far the largest while 
there is another peak at the age group of around 45. In contrast to 2006, in the year 
2050 the cohorts around 60 show the biggest size. Low fertility rates and a net mi-
gration close to zero (especially in the case of Europop2008) cause considerable 
decreases of younger age groups. At this point it is also worth mentioning that until 
2050 the total number of Lithuanian citizens will drop by more than 20 per cent. 
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Figure 59: Population structure In Lithuania (2006 and 2050) 
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As Figure 59 indicates, future labour force will go down substantially while the 
number of elderly persons will grow as Lithuanian baby boomers grow older and 
life expectancy increases. Figure 60 will quantify this transformation by depicting 
the old-age dependency ration (OADR) until 2070. 

Beginning with the OADR60, for the year 2006 a rather low value of some 
26 per cent can be observed. Until 2030, both projection scenarios follow a similar 
growth path up to a value of some 39 per cent. After that year the growth paths be-
gin to vary from each other; Europop2008 shows an OADR60 of about 61 per cent in 
2050 while Europop2004 indicates a value of only 53 per cent in 2050 and is sup-
posed to decrease after 2055 while in the Europop2008 scenario it will continue to 
increase. The reasons for these different courses are differing assumptions regard-
ing future net migration and life expectancy. However, both scenarios show consid-
erable relative enhancements. In Europop2004 the OADR60 increases by 
108 per cent between 2006 and 2050; Europop2008 indicates an increase of even 
138 per cent in the same period of time. Expressed differently, from 2006 up to 2050 
the number of potential retirees in relation to potential contributors will in any case 
be more than doubled. The following section will show the impact of these devel-
opments on our results. 
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Figure 60: Development of the old-age dependency ratio In Lithuania untll 2070 
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4.2.2 Results 

For calculating the open-system net liabilities (OSNL) of the Lithuanian social secu-
rity pension scheme certain assumptions regarding the impact of the last pension 
reform in Lithuania on future pension payments had to be made. We assumed that 
from 2007 on, contributors in Lithuania choose to direct the maximum possible rate 
of 5.5 percentage points of the contribution rate (26.1 per cent in 2006) into the pri-
vately managed pension fund. As we measure merely the PAYG part of the social 
security pension, this means in return that the future pension level will eventually 
be reduced by some 21 per cent. We defined a transition period for this reduction 
which lasts from 2007 to 2047. 

Furthermore, we applied a real per-capita growth rate of 1.5 per cent and a real dis-
count rate of 3.0 per cent. We are aware of the fact that country-specific growth and 
discount rates might vary from these assumptions which are used in general for all 
calculations in this study. However, to ensure better comparability between the 
outcomes for different countries, from our point of view a general constant assump-
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tion regarding wage growth and discount rates seems quite helpful.216 Table 71 in-
dicates the main results of our evaluation. 

Table 71: Ooen-cvctem net llabllltles of the Lithuanian soclal securltv oenslon scheme In 2006 

Demogl'ilphlc scenarios Open-system net llabllltles 

lnbnEUR In 'l6 of GDP 2006 

Europop2004 12.92 53.9% 

Europop2008 18.37 76.6% 

Source: Own calculations 

The table indicates that the Lithuanian pension scheme faces OSNL to the amount 
of nearly 54 per cent of GDP in the Europop2004 scenario and about 76 per cent in 
the Europop2008 scenario. Compared to the results for the German pension 
scheme presented in the previous section, one feature stands out. Despite a more 
unfavourable future demographic development, Lithuania faces lower liabilities 
than Germany. This can mainly be ascribed to the lower level of initial pension ex-
penditures in relation to GDP. 

Analogous to our proceeding in the previous section, we will now take a look at the 
future pension level in Lithuania. As a starting point we defined the pension level in 
2006 and set this to 100. Figure 61 demonstrates how pensions in Lithuania will de-
velop in relation to respective per-capita wages. Regarding the development of 
wages over time, a per-capita growth rate of 1.5 per cent in real terms has been as-
sumed. 

The chart shown above indicates that the future pension level will decrease consid-
erably. In 2030, pensions will have reached a level of some 88 per cent compared to 
the pension level in 2006 whereas in 2050 the pension level will have been de-
creased to nearly 78 per cent. This reduction can be traced back to the fact that in 
the future contributions will partly be directed to private funds. Bearing in mind the 
pension reform mentioned previously, Lithuanian policymakers seem to have re-
acted timely on the demographic challenges. Since benefits from the privately 
managed pension fund have not been taken into account in our calculations, one 
can assume that the level of total future pensions will not drop considerably in the 
future. However, as Table 71 indicates, the pension scheme of Lithuania is not in a 

216 Our sensitivity analysis in the appendix shows the impact of varying growth and discount rates 
on our outcomes. 
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sustainable situation yet. Figure 62 shows how contribution rates would develop if 
contributors were to immediately adjust future deficits of the pension scheme: 

Figure 61: Future gross pension level In Lithuania 2006 to 2070 
indexed to 100 in 2006 
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Figure 62 clearly illustrates that endogenous contribution rates will rise substan-
tially. Due to a higher old-age dependency ratio, Europop2008 shows higher con-
tribution rates. In 2030, it reaches a level of 31.0 per cent compared to 30.7 per cent 
in the Europop2004 scenario. Thereafter the growth paths of the scenarios diverge; 
applying Europop2008 the contribution rate in 2050 comes up to 40.0 per cent, 
which is equivalent to an increase of 53 per cent compared to 2006. Switching to 
Europop2004, contribution rates in 2050 reach a value of 36.7 per cent, correspond-
ing to an increase of 40 per cent in relation to 2006. 

How can the substantial rise of endogenous contribution rates be explained in the 
context of a rather modest level of ONSL? First, the future pension budget deficits 
will have to be financed by a small number of contributors due to the declining 
number of young individuals. Second, relatively high contribution rates can only be 
observed in the far future from the year 2030 on. This means that the pension 
budget deficits will occur rather late which leads to high discounting of these defi-
cits. Hence, these deficits have a large impact on future contribution rates, but a low 
impact on the present value of ONSL. 
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Figure 62: Future endogenous pension contribution rates In Lithuania, 2006 to 2070 
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To sum up, it is safe to say that even though some efforts have been made to pre-
pare the Lithuanian social security pension scheme for the demographic challenges 
of the future, there are still some adjustments to be set up. Otherwise future wage 
earners will have to face substantially higher contribution rates. 
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4.3 NL - Netherlands 

The Dutch social security pension scheme (AOW - Algemene Ouderdomswet) can 
be characterized as a typical Beveridgean pension system. As described in-depth in 
section 3.14.2.1 of this study, it provides merely a basic pension which does not de-
pend on the amount of contributions paid prior to retirement. The Dutch pension 
system disposes of a large second pillar due to traditionally extensive occupational 
pensions. However, these benefits are not included in our calculations as they do 
not belong to the public pension system. Total public pension expenditures in the 
base year 2006 amounted to 34.28 bn. EUR, which corresponds to 6.3 per cent of 
GDP. These were levelled by total contributions coming up to 27.94 bn. EUR and 
tax-financed subsidies amounting to a residual of 6.34 bn. EUR. The age-sex-specific 
profiles applied for distributing these aggregate figures among the various age co-
horts in the base year can be found in the appendix of this study.217 

4.3.1 Future demographic development 

In order to get an idea of the impact of different demographic assumptions on the 
level of open-system net liabilities (OSNL), we have applied two scenarios for the 
population projection of the Netherlands. The central assumptions for these scenar-
ios are indicated in Table 72. 

Table 72: Central assumptions of the Dutch DODUlatlon projection 

Parameter Year Scenarios 

Europop2004 Europop2008 

Total fertlllty rate 2006 1.72 1.72 

2050 1.75 1.76 

Life expectancy at birth for 2006 82.0/77.7 82.0/77.7 
females/males In years 2050 83.6/80.2 87.8/83.7 

Net migration 2006 10,122 10,122 

2050 31,096 7,176 

Source: Eurostat (2009) 

In terms of future fertility, Europop2004 and Europop2008 both expect a slight in-
crease up to 2050. The difference between the two scenarios is negligible, and in 
both cases we can in principle speak of an assumed constant total fertility rate. It is 
worth mentioning that fertility in the Netherlands is considerably higher than in the 

217 See Figure 97 and Figure 98. 
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first two countries examined in this chapter. However, the Netherlands does not 
reach the replacement level of 2.1 either. 

In contrast to fertility, mortality is expected to substantially change in the future. 
However, on closer inspection only the Europop2008 scenario shows considerable 
increases in life expectancy. In this scenario, life expectancy is assumed to rise from 
82.0 years for women und 77.7 years for men in 2006 up to 87.8 for women and 83.7 
years for men in 2050. In other words, an increase of 5.8 years for women and 6.0 
years for men is expected. The assumptions of Europop2004 are rather conservative 
compared to Europop2008. Female life expectancy is assumed to step up only 1.6 
years until 2050 while male citizens born in 2050 can expect to live 2.5 years longer 
than their counterparts born in 2006. 

Moreover, assumed future net migration also differs considerably between both 
scenarios. While in Europop2004 numbers are supposed to substantially rise from 
some 10,000 net migrants in the base year to more than 31,000 in 2050, net migra-
tion in Europop2008 is expected to even drop to a value of about 7,000 in 2050. 
Figure 63 demonstrates the consequences of the different assumptions on the fu-
ture population structure: 

Figure 63: Population structure of the Netherlands (2006 and 2050) 
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We will not discuss the age structure in the base year here as this has been done 
extensively in section 3.14.1 of this study. At first sight it can be stated that the 
change in population structure does not seem to be as extensive as seen in the 
countries examined previously. Especially the age structure of Europop2004 shows 
similar numbers in the cohorts of the younger generations. However, the number of 
old-aged people in 2050 outnumbers its counterpart in 2006 significantly due to 
minor increases of life expectancy. Unlike Europop2004, Europop2008 indicates 
considerable losses in the younger generations, especially in the cohorts aged 35 to 
50. This is due to the low net migration assumed. In contrast to that, age cohorts of 
old-aged people show large gains in relation to 2006. Figure 64 will illustrate the 
resulting old-age dependency ratios (OADR) for both Europop2004 and Euro-
pop2008: 

Figure 64: Development of the old-age dependency ratio In the Netherlands untll 2070 
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Starting with the OADR60218 a large deviation of the growth paths of Europop2004 
and Europop2008 can be detected. The Europop2004 scenario indicates a value of 
some 37 per cent for the year 2030 compared to 24 per cent in the base year 2006. 
Between 2030 and 2050 the ratio stays nearly constant and even shows some de-

218 For a definition of the different old-age dependency ratios see footnote 206. 
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creases, until it reaches a value of about 36 per cent in 2050. The rather modest de-
velopment especially after 2030 can be traced back to the assumptions of high net 
migration and low rises in life expectancy. Changing the perspective to Euro-
pop2008, the situation becomes more dramatic. In 2030, the OADR60 will already 
have reached a level of some 44 per cent, which will even have increased up to 
about 48 per cent in 2050. In other words, the ratio in 2030 will be 84 per cent 
higher than in 2006. Comparing 2050 with the base year 2006, the rate of increase 
comes up to even more than 100 per cent. The OADR65 shows a similar trend. In the 
Europop2004 scenario, the ratio rises from some 16 per cent to 26 per cent in 2030. 
After 2035, it stays more or less constant. In contrast, Europop2008 increases rapidly 
to a level of 31 per cent in 2030 and continues rising up to a value of 37 per cent in 
2050. Compared to 2006, the OADR65 will rise by 87 per cent up to 2030, respec-
tively 120 per cent in 2050. The impact of the demographic change on the public 
pension system in the Netherlands will be demonstrated in the following chapter. 

4.3.2 Results 

We apply a constant per-capita wage growth rate of 1.5 per cent and a constant dis-
count rate of 3.0 per cent, both in real terms. The results of our calculations are de-
picted in Table 73. 

Table73:- em net llabllltles of the Dutch soclal security pension scheme In 2006 

Demographic scenarios Open-system net llabllltles 

lnbnEUR In '1ft of GDP 2006 

Europop2004 959.76 177.8'11, 

Europop2008 1,3S5.54 251.1 % 

Source: O.Vn calculations 

The main outcome of our calculations is that the public pension system of the 
Netherlands is not at all sustainable in both demographic scenarios. However, due 
to different underlying assumptions the extent to which the system misses sustain-
ability varies considerably. Europop2004 indicates open-system net liabilities 
(OSNL) amounting to 959.755 bn. EUR, corresponding to some 178 per cent of GDP 
in 2006. By contrast, the Europop2008 scenario shows OSNL of 1,355.54 bn. EUR, 
corresponding to about 251 per cent of GDP. Accordingly the liabilities of the Euro-
pop2008 scenario come off 42 per cent higher than the respective liabilities from 
the Europop2004 scenario. This remarkable difference can mainly be ascribed to the 
varying course of the old-age dependency ration demonstrated in the previous sec-
tion. 
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The next question to be raised refers to the future pension level in the Netherlands. 
It is worth mentioning at this point that the AOW is one of the few pension systems 
in Western Europe which has not experienced a reform cutting down the future 
pension level. From this it follows that pension will stay constantly in relation to cor-
responding per-capita wages. Figure 65 illustrates this development: 

Rgure 65: Future gross pension level In the Netherlands 2006 to 2070 
indexed to 100 in 2006 
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Admittedly, the explanatory power of Figure 65 is quite limited. Nevertheless, from 
our point of view it is useful to visualize the fact that the Dutch public pension 
represents the only scheme where future pensions grow in line with future wages. It 
is straightforward that this setup will have some consequences on the future devel-
opment of contributions. Therefore, we revise the assumption of constant pension 
contribution rates and calculate endogenous contribution rates necessary to bal-
ance the future increase of total pension expenditures. Figure 66 illustrates the 
course of endogenous contribution rates. 

As expected, endogenous contribution rates will rise substantially over time. More-
over, the Europop2008 scenario shows a considerably higher growth path. In this 
scenario, the contribution rate increases from 17.9 per cent to a value of 
29.0 per cent until 2030 and even further to 32.9 per cent. In other words, contribu-
tions in 2050 will be about 84 per cent higher than in the base year 2006. Due to 
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assumed higher net migration and lower gains in life expectancy, the Europop2004 
scenario shows a rather modest development of endogenous contribution rates. 
Nevertheless, rates will rise from 17.9 per cent to 25.1 per cent in 2030. Thereafter, 
they will stay constant over time and reach a value of 25.1 per cent in 2050. Com-
pared to the base year 2006, this accounts for an increase of 40 per cent. 

Figure 66: Future endogenous pension contribution rates In the Netherlands, 2006 to 2070 
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Summing up it can be stated that despite rather low pension expenditures in the 
base year in relation to GDP the Dutch public pension system will impose an exten-
sive burden on future contributors. This can only be avoided by a pension reform 
which slows down the growth of future pension expenditures. The calculations be-
tween our two demographic scenarios differ substantially from each other but since 
Europop2008 as Eurostat's current population projection probably represents the 
more realistic scenario, its outcomes should be regarded as more reliable than the 
results of the rather optimistic (and out-dated) Europop2004 scenario. 
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4.4 SE - Sweden 

Contributions to the Swedish pension scheme are earnings-related and directed 
partly to notional accounts (NDC) and partly to financial accounts (financially 
funded).219 However, in our study merely the NDC part of the pension scheme will 
be taken into consideration. Furthermore, we put a focus on old-age pensions sim-
ply because disability and survivor pensions are not integrated in the system and 
financed out of tax revenues. The old-age pension expenditures in 2006 amounted 
to 176.13 bn. SEK.22° Corresponding revenues arose from contributions adding up 
to 166.12 bn. SEK and tax-financed subsidies covering extraneous insurance bene-
fits amounting to 19.93 bn. SEK.221 • 222 Hence, the pension scheme showed a surplus 
of 9.92 bn. SEK in 2006. This can be ascribed to the fact that the entitlements earned 
by private households exceeded the pension benefits due in that year. The profiles 
which have been applied for distributing the aggregate sums to the age cohorts in 
the base year can be found in the appendix of this study.223 

4.4.1 Future demographic development 

The future demographic development of a country plays a crucial role for its PA VG-
financed pension scheme. Analogous to the previous sections of this chapter, we 
chose two projection scenarios which are based on the assumptions of the last two 
official population projections from Eurostat, namely Europop2004 and Euro-
pop2008. The central assumptions of these scenarios for the Swedish population 
are indicated in Table 74. 

Both scenarios expect constant total fertility rates in the future. Life expectancy is 
assumed to increase; in the Europop2004 scenario, female life expectancy rises from 
83.1 years to 86.5 years while male life expectancy grows from 78.8 years to 83.3 

219 For a detailed description of the Swedish public pension system see section 3.17.2 of this study. 

220 This number differs from the number we applied for calculation the accrued-to-date liabilities of 
the Swedish public pension scheme in section 3.17. The reason for this is the fact that in this sec-
tion we consider old-age pensions only while in section 3.17 we included disability and survivor 
pensions. We excluded disability and survivor pensions in this section because they are not directly 
part of the NOC scheme. 

221 Data source: Statistics Sweden, Michael Wolf. 

222 Tax-financed subsidies are generally paid for years of military service, years of study and years of 
child care. 

223 See Figure 102 and Figure 103. 
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years. In the corresponding Europop2008 scenario women born in 2050 can expect 
to live for 88.3 years while their male counterparts face a life expectancy of 84.3 
years. Both scenarios assume a drop in future net migration compared to 2006. 
However, the difference between both scenarios makes up for around 5,000 net 
migrants; Europop2004 indicates a net migration of 21,343 in 2050 while Euro-
pop2008 displays a net migration of 16,690. 

Table 74: Central assumDtlons of the Swedish oooulatlon DFO]ectlon 

Parameter Year Scenarios 

Europop2004 Europop2008 

Total fertility rate 2006 1.85 1.85 

2050 1.85 1.85 

Life expectancy at birth for 2006 83.1/78.8 83.1/78.8 
females/males In years 2050 86.5/833 88.3/84.3 

Net migration 2006 50,842 50,842 

2050 21,343 16,690 

Source: Eurostat (2009) 

As mentioned before, when it comes to future developments of pension schemes 
set up on a PAYG basis, it is the future age structure and not the total number of 
inhabitants which drives the results. The Swedish population structure in 2006 has 
been described in-depth in section 3.17.1, thus we now focus on the future age 
structure. Figure 67 illustrates the age structure for the years 2006 and 2005, apply-
ing both Europop2004 and Europop2008. 

The cohorts up to the age of 50 years do not show considerable changes in struc-
ture which is due to relatively high constant fertility rates. However, cohort sizes 
from the age of 50 upwards in 2006 are by far outnumbered by their counterparts in 
2050. The differences between our two demographic scenarios are rather modest, 
since the assumptions of both scenarios differ only slightly from each other. The 
structural change between 2006 and 2050 gives rise to the assumption that the old-
age dependency ratio (OADR) will increase over time. Figure 68 quantifies this de-
velopment: 
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Figure 67: Population structure of Sweden (2006 and 2050) 
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The image above demonstrates that the rather small differences of our demo-
graphic assumptions result in similar courses of the old age dependency ratio 
(OADR). Beginning with the OADR60224, the ratio rises from a level of some 
31 per cent to nearly 41 per cent in the Europop2008 and the Europop2004 sce-
nario. Thereafter, the growth paths slightly differ from each other; in 2050 the ratio 
reaches a level of nearly 47 per cent in the Europop2008 scenario while the Euro-
pop2004 scenario indicates a value of almost 45 per cent in 2050. Regarding the 
OADR65, the growth paths of our two scenarios correspond to each other for even a 
longer period. The ratio shows a value of close to 30 per cent in 2030 for both sce-
narios compared to 21 per cent in the base year 2006. In 2050, Europop2008 indi-
cates a level of some 34 per cent while in Europop2004 the ration comes up to 
nearly 33 per cent. Thereafter the OADR65 grows a little faster in the Europop2008 
scenario due to higher life expectancy and lower net migration. Summarizing, it has 
to be pointed out that the old-age dependency ratio will rise by between 44 to 
65 per cent, depending on the demographic scenario and the chosen age depend-
ency ratio. 

224 See footnote 206 for an explanation of this abbreviation. 
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4.4.2 Results 

Before presenting the results of our calculations it is worth emphasizing that NDC 
pension schemes are in theory sustainable. In other words, open-system net liabili-
ties (OSNL) should amount to zero since the catch of a NDC scheme lies in its capac-
ity to automatically react on demographic or economic changes. For example, if life 
expectancy rises the pensions of those cohorts who enjoy a longer life are reduced 
accordingly without discretionary intervention of policy makers. Given the wage 
sum growth drops down, the automatic balance mechanism (ABM) accordingly ad-
justs the indexation of pensions.225 Analogous to our previous calculations, we ap-
ply a constant per-capita wage growth of 1.5 per cent and a constant discount rate 
of 3.0 per cent, both in real terms. Table 75 indicates if the theoretical sustainability 
of the Swedish public pension scheme holds in practice: 

225 For a closer look on the functioning of the Swedish NDC pension scheme see Settergren (2001 ). 
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Table 75: Ooen-svstem net llabllltles of the Swedish social security pension scheme In 2006 

Demographic scenarios Open-system net llabllltles 

lnbnSEK In '16 of GDP 2006 

Europop2004 192.65 6.6% 

Europop2008 790.24 27.3% 

Source: Own calculations 

It can be stated that in both demographic scenarios the Swedish NOC pension 
scheme faces a situation close to sustainability. In the Europop2004 scenario the 
OSNL amount to some six per cent of GDP in 2006, while in the Europop2008 sce-
nario they amount to around 27 per cent of GDP. The discrepancy of our calcula-
tions to a situation of perfect sustainability (OSNL to equal zero) can be explained 
the following fact: As long as the balances of expenditures and revenues will not 
equal zero in every future year, there is obviously only one discount rate which 
leads to OSNL of zero. As said previously, pensions are adjusted automatically (but 
with a time lag) to altering conditions. Therefore it is worthwhile examining the fu-
ture level of pensions which is illustrated in Figure 69. 

Figure 69: Future gross pension level In Sweden 2006 to 2070 
indexed to 100 in 2006 
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As a result of the automatic mechanisms of the Swedish pension scheme, pensions 
are reduced. We set the pension level in 2006 to 100 and measure the future pen-
sion level in relation to the per-capita average wage of the corresponding year. Ap-
plying the Europop2008 scenario, pensions in 2030 will have reached a level of 
85 per cent compared to the pension level in 2006. The corresponding Euro-
pop2004 scenario indicates a level of some 82 per cent in relation to the pension 
level of 2006. Afterwards the pension level continues to decrease; in 2050 it comes 
up to 77 per cent, respectively 75 per cent (Europop2008/ Europop2004). The de-
crease of pension levels can generally be traced back to rising life expectancies and 
decreasing wage sum growth, caused by slightly smaller age groups in the future 
labour force. 

Being a pension scheme of the defined contribution type, pension contribution 
rates in Sweden should generally be expected to stay constant over time. However, 
to demonstrate the difference between a perfectly sustainable situation and our 
outcomes, in an experiment we estimated contribution rates which in every given 
future year compensate the possible deficits or surpluses. Figure 70 shows the 
course of the endogenous contribution rates. 

Figure 70: Future endogenous pension contribution rates In Sweden, 2006 to 2070 
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In contrast to the endogenous contribution rates of the countries examined previ-
ously in this chapter, Figure 70 clearly indicates that endogenous pension contribu-
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tion rates in Sweden stay constant by and large. However, starting on a level of 
17.2 per cent, after a short decline in the first years the rate comes up to 
20.6 per cent and respectively 20.8 per cent (Europop2008/ Europop2004 scenario). 
In 2050, Eurostat2008 indicates a rate of 21.8 per cent while in the Eurostat2004 
scenario the rate amounts to 20.8 per cent. However, as the differences to the initial 
contribution rate can be considered as negligible, our experiment regarding en-
dogenous contribution rates also approves the sustainability of the pension 
scheme. 

In summary, it can be said that the Swedish pension system is well prepared for the 
prospective demographic challenges. Admittedly, pensions from the NDC scheme 
will decrease over time in relation to wages; however, this decrease will to some 
extent be compensated by benefits paid out of the newly established funded part 
of the pension scheme, which is not included in our calculations. 
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4.5 Cross-country comparison of open-system net liabilities 

After having calculated the open-system net liabilities (OSNL) for the public pension 
schemes of four selected countries, we now take a closer look at the differences be-
tween the liabilities of the corresponding public pension schemes. We start by ex-
amining the major differences in demographic developments as one of the main 
determining factors of the OSNL. We hereby focus on the Europop2008 scenario as 
a benchmark since it is the current population projection scenario of Eurostat and 
probably represents a more realistic approximation than the out-dated Euro-
pop2004 scenario. Nevertheless, wherever it seems convenient we also consider the 
Europop2004 scenario for comparison purposes. 

4.5.1 Comparison of future demographic developments 

As well known among demographers, there are three main factors which determine 
the future size and structure of a population; fertility, migration and mortality. 
Hence, we will now compare the corresponding determinants of the four countries 
examined, beginning with the total fertility rate. The expected future development 
of fertility in Germany, Lithuania, the Netherlands and Sweden is presented in Fig-
ure 71. 

Figure 71 : Cross-country comparison of future total fertlllty rates 
(Europop2008) 
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It can be seen that Sweden shows the highest initial fertility rate, followed by the 
Netherlands. Germany and Lithuania face almost the same fertility rate in 2006 
which lies slightly below 1.4 children per woman. As Europop2008 represents a 
convergence scenario, fertility in Sweden is supposed to stay constant over time 
while in the Netherlands it is expected to rise modestly from a rate of 1.72 in 2006 
up to 1.77 in 2060.226 In contrast to that, fertility rates in Lithuania are assumed to 
increase considerably between 2006 and 2060. In Lithuania, an increase from a 
value of 1.35 in 2006 up to 1.54 in 2060 is expected whereas Germany is assumed to 
face a fertility rate of 1.53 in 2060 compared to 1.34 in 2006. To sum up, the ranking 
in terms of fertility is expected to stay constant until 2060; however, low fertility 
rates in Lithuania and Germany are supposed to convert to the Dutch and Swedish 
ones. All countries examined are expected to stay below the replacement level of 
2.1 children per woman. 

When comparing the net migration in different countries, it is logical that migration 
should not be assessed in absolute terms but rather in relation to the total popula-
tion of the respective country. The reason for this is twofold: On the one hand, it is 
straightforward that net migration into a country in absolute terms depends -
among other factors - on the size of the initial population. On the other hand, the 
impact of net migration in absolute terms substantially depends on the total size of 
the population. For these reasons, we refrained from presenting a comparison of 
net migration in absolute terms but rather calculated the development of net mi-
gration rates in relation to initial population in 2006, based on Europop2008 as-
sumptions. The corresponding outcomes are depicted in Figure 72. 

As one can see, Sweden initially faces the highest net migration relative to its popu-
lation, followed by Germany and the Netherlands. The initial net migration of 
Lithuania even shows a negative net migration rate. Due to the convergence proc-
ess assumed in Europop2008 net migration rates assimilate over time. The German 
and the Swedish net migration rates are assumed to follow roughly the same 
growth path from 2030 on. The Dutch net migration is expected to develop con-
stantly while in Lithuania net migration is supposed to slightly increase until it 
reaches a considerable but only temporary surplus between 2045 and 2060. After 
2060 it is assumed to be close to zero. What we can learn from this figure is that ac-
cording to Europop2008 future net migration will to a certain degree be levelled 
among countries so that this determining factor does not seem to play a crucial role 

226 The assumptions of Europop2008 reach as far as the year 2060 while Europop2004 assumptions 
stop at the year 2050. As we focus on the Europop2008 scenario in this section, the numbers in the 
images used are shown until 2060. 
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regarding the explanatory power of the different amount of liabilities among coun-
tries. 

Figure 72:. Cross-country comparison of future net migration 
(in per cent of total population in 2006) 
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Regarding the initial life expectancy of the different population, Germany, the 
Netherlands and Sweden face quite similar conditions. On the male side, Sweden 
shows the highest life expectancy (78.8 years), closely followed by the Netherlands 
(77.7 years) and Germany (77.2 years). Female life expectancy also turns out to be 
the highest in Sweden (83.1 years), followed by Germany (82.4 years) and the Neth-
erlands (82.0). However, Lithuania clearly gets out of the line in this regard. This 
counts for female life expectancy (77.0 years in 2006), but a good deal more for 
Lithuanian men who face a life expectancy 11.7 years lower than women from their 
country and around twelve years lower than their male counterparts from the other 
countries mentioned. Figure 73 illustrates how life expectancy will change until 
2060 according to Europop2008. 

It can be seen that the absolute gains in life expectancy until 2060 turn out to be 
quite similar. However, Lithuania again represents an exception in this context as 
especially male life expectancy is supposed to be subject to a considerable increase 
of more than 15 years. Female life expectancy will rise by nearly ten years whereas 
the increases in the other countries range between six and eight years. The excep-
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tional rise of Lithuanian male life expectancy can again be ascribed to the conver-
gence assumptions of Europop2008. Summing up it can be stated that mortality in 
the examined countries develops almost uniformly, with the notable exception of 
Lithuania. 

Figure 73: Cross-country comparison of llfe expectancy at birth In 2006 and 2060 
(Europop2008) 
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Previously it has been emphasized that the most important demographic key driver 
of future developments of PAYG finances pension schemes is the ratio of retirees to 
contributors which can be approximated by the old-age dependency ratio (OADR). 
Hence, Figure 74 provides a cross-country comparison of the OADR65 from 2006 to 
2060. 

As one can see, Germany faces the oldest population of all four countries. Indeed 
this is only valid until the year 2055 when Lithuania will show an even higher ratio 
than Germany. The Netherlands initially show the lowest value; however, the ratio 
rises considerably up to 2040 when the growth path slows down and develops 
nearly constantly. On first thought it could be stated that Germany as the "old man 
of Europe" will experience the most alarming development in terms of an ageing 
society. But when it comes to sustainability one has to bear in mind that the differ-
ences between the future and the base year are most crucial and not the develop-
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ment of absolute figures or indicators like the OADR. In other words, if one the sus-
tainability of a PA VG pension scheme, not the absolute figure of the OADR should 
be regarded but the future change relative to the base year. 

Figure 74: Cross<ountry comparison of future old-age dependency ratios (65+), 2006 to 2060 
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It appears that the OADR65 in Sweden shows the lowest increase amounting to 
some 84 per cent growth between 2006 and 2060. The German OADR65 in 2060 
indicates an increase of around 108 per cent relative to 2006, the Dutch society 
faces an enhancement of 130 per cent and Lithuania represents the country which 
faces the biggest ageing with an increase of the OADR65 until 2060 of nearly 
195 per cent in relation to 2006. Expressed differently, the ratio of old people to 
members of the labour force in 2060 will be almost three times as high as it was in 
2006. 

4.5.2 Sustainability of social security pension schemes 

After having compared the future demographic situations of the four countries ex-
amined in this chapter, in this section we will test if the outcomes of our sustainabil-
ity analysis follow the same rankings as the demographic developments. Figure 75 
provides a comparison of the open-system net liabilities of all four countries. 
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Figure 75: Cross-country comparison of open-system net llabllltles In 2006 
in per cent of GDP of the respective country 
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The Dutch public pension scheme features the highest amount of OSNL in relation 
to GDP, followed by Germany, Lithuania and Sweden.227 Despite its more unfavour-
able demographic future, Lithuania clearly ranks below the Netherlands. This can be 
ascribed to the fact that the Dutch pension scheme has so far not been adjusted to 
future demographic challenges. In contrast, the Lithuanian pension scheme has 
undergone a partly shift from PAYG financing to capitalized funding. Moreover, it 
can be seen that in spite of substantial pension reforms in recent years, the public 
pension scheme in Germany still shows fairly high liabilities. However, as the initial 
level of pension expenditures in Germany is also quite high (especially compared to 
Lithuania), this can be explained quite easily. Sweden as the representative of a 
pension scheme automatically responding to demographic and economic changes 
finds itself in a practically sustainable situation. 

227 Admittedly, the comparison is limited to some extent as the OSNL for Sweden only include old 
age pensions while the OSNL for Germany, Lithuania and the Netherlands are based on old age 
pensions, disability pensions and survivor pensions. 
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At this point it is worth mentioning that the indicator of open-system net liabilities 
expressed in relation to GDP certainly has a weakness. Since it is related merely to 
the GDP of the base year it does not take into consideration the question how many 
contributors, or - more generally spoken- how many people of the labour force will 
be burdened. 

The endogenous contribution rates explained in-depth in the corresponding coun-
try sections of this chapter represent an indicator which takes into account the vary-
ing sizes of future labour force. In a fictitious sustainable situation contribution rates 
do not have to be adjusted which means that they stay constant over time. The de-
viation of future endogenous contribution rates to the initial rate of the base year 
illustrates the extent to which the respective pension scheme misses sustainability. 
Figure 76 supplies a comparison of the endogenous contribution rates in the vari-
ous pension schemes. 

Figure 76: Cl'OSKountry comparison of endogenous pension contribution rates 
(Europop2008) 
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One can see that the ranking demonstrated in Figure 75 significantly changes. The 
highest increase of contribution rates can be found in the Lithuanian pension 
scheme due to the fact that the labour force in Lithuania will decrease considerably 
in the future. In other words, despite the fact that the Lithuanian pension scheme 
has undergone a partly shift to funding, the contribution rate will have to increase if 
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no further pension reforms will be decided. The Netherlands rank second in terms 
of endogenous contribution rates. Except for the Lithuanian case, this outcome cor-
responds to the ranking of the OSNL. 

It is worth noticing that the contribution rates of Germany and Sweden follow the 
same growth path. This is no surprise, as many experts are of the opinion that the 
German public pension scheme de facto resembles a NDC system like Sweden to a 
high degree.228 This is justified with reforms like the increase of the legal retirement 
age as a response to rising life expectancy or the so-called sustainability factor 
which reduces the growth of pensions in accordance with the share of retirees to 
contributors. Admittedly, most changes of the public pension system in Germany 
have to be decided discretionarily, mostly accompanied by long public controver-
sies, while in Sweden no action has to be made to adjust the system to changing 
conditions. However, when it comes to the impact of those reforms on the sustain-
ability of the respective pension scheme, no big difference between the German 
and the Swedish system can be discovered. 

228 See for example Borsch-Supan and Wilke (2005). 
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4.6 Cross-country comparison of accrued-to-date and open-
system net liabilities 

In chapter 3, the accrued-to-date liabilities (ADL) of public pension schemes of 19 
EU countries have been estimated. This chapter contains an analysis of the open-
system net liabilities (OSNL) of public pension schemes of four EU countries. In this 
section we will present a short comparison of the ADL and the OSNL for Germany, 
Lithuania, the Netherlands and Sweden. Before doing this, we will briefly describe 
the main differences of both approaches. 

Section 2.1 includes definitions of the various approaches to measure public pen-
sion liabilities. According to these definitions, the main differences between ADL 
and OSNL are given by the different time horizons (finite at ADL versus infinite at 
OSNL) and the question if revenues like contributions are to be included (OSNL) or 
not (ADL). However, there is at least one more difference between the two ap-
proaches which is worth noticing. It refers to the legal status quo which is applied to 
when estimating pension liabilities for a certain base year. While the ADL approach 
applies the status quo of the respective base year, the OSNL approach relates to the 
time when the calculation takes place. 

Let us suppose that in the year 2009 the liabilities of a country's public pension 
scheme are to be estimated. The relevant data shall be based on the year 2006. If in 
2007 a pension reform was enforced, the impact of this reform would be taken into 
account in the OSNL approach, but not in the ADL approach. The reason for this 
differing treatment is the character of ADL. They are generally seen as a statistical 
number which is supposed to express households' entitlements at a specific date. 
As these households cannot anticipate any future pension reforms, these are not 
taken into consideration.229 In contrast to this, the OSNL are estimated to provide an 
indication of how a pension scheme will develop in the future. Hence, all relevant 
information available up to the time of calculation is applied. 

Let us now take a look at the results of the cross-country comparison of ADL and 
OSNL for Germany, Lithuania, the Netherlands and Sweden. These are illustrated in 
Figure 77: 

229 The statistical character of ADL especially refers to the cases where ADL are included in the sup-
plementary table of the system of national accounts (SNA, see section 2.5). See Eurostat/ECB Task 
Force (2008), p. 11 et sqq. for further details. 

239 



Open-system net liabilities of four selected countries 

Figure 77: Cross-country comparison of AOL and OSNL In 2006 
in per cent of GDP of the respective country 
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First of all, it is worth mentioning that the outcomes of ADL and OSNL have totally 
different meanings. While the OSNL of a pension scheme could possibly turn out be 
zero or even negative, such an outcome is not imaginable for the ADL of a pension 
scheme. In case a pension scheme shows OSNL of zero per cent of GDP, this implies 
that the pension scheme is financed in a sustainable way. A negative outcome of 
OSNL would stand for a situation where the present value of future revenues ex-
ceeds the present value of future expenditures. Consequently, such a pension 
scheme would allow for either increases of future pension benefits, decreases of 
future contribution rates, or a combination of both. In contrast, an outcome of zero 
per cent of GDP for ADL would imply that members of that scheme do not dispose 
of any pension entitlements at all. This is only feasible for a pension scheme which 
has just been established. However, all pension schemes examined in this survey 
are matured by now. Thus, they show ADL exceeding zero. 
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Figure 78: Uabllltles and assets of the German statutory pension Insurance 2006 
in per cent of GDP 
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As Figure 77 illustrates, Germany shows the highest ADL in per cent of GDP, fol-
lowed by the Netherlands, Sweden and Lithuania.230 However, looking at the OSNL 
the ranking changes completely.231 Interestingly enough, this time the Netherlands 
show the highest liabilities followed by Germany, Lithuania and Sweden. The ra-
tionale for this ranking is the fact that all countries except the Netherlands have un-
dergone substantial pension reforms in recent years. Figure 77 clearly shows that 
there is no link at all between the ADL and the OSNL of a pension scheme. In other 
words, the extent of accrued-to-date liabilities provides no indication of the fiscal 

230 All the AOL figures are expressed in PBO terms. The AOL figures for Germany and Sweden differ 
from the ones presented in chapter 3 due to the fact that different budget figures have been em-
ployed. This was done to ensure an adequate comparability between the AOL and OSNL of the 
respective pension schemes. In the case of Germany, only the benefits from the German statutory 
pension insurance scheme (GRV) have been taken into account. This leads to a drop of about 52 
percentage points compared to the figure presented in section 3.20. In the case of Sweden, only 
old-age pensions have been included (compare section 4.4) which leads to a decline of close to 100 
percentage points compared to the figure presented in section 3.20. 

231 The OSNL calculations presented here are - just like the AOL calculations - based on the EURO-
POP2004 population projection. 
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sustainability of that pension scheme. In contrast, as Figure 78 exemplarily shows 
for the German statutory pension insurance, the AOL form only a part of the open-
system gross liabilities (OSGL). The OSNL are then calculated by confronting the 
OSGL with the assets of the pension scheme (future contributions plus federal sub-
sidies plus financial reserves). Summarizing, after a theoretical discussion in section 
2.1 this section empirically shows the non-existent correlation between AOL and 
sustainability. 
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5 Conclusion and outlook 
The goal of this study was twofold: First of all, our aim was to classify the different 
kinds of public pension liabilities by showing the corresponding ranges of 
application. We demonstrated that both acrued-to-date liabilities and open-system 
net liabilities can be useful indicators for the pros and cons of political decisions 
regarding the burden of public pensions. Secondly, the accrued-to-date pension 
liabilities of 19 member countries of the European Union were to be calculated. 
Eleven of these belong to the Euro area and the remaining eight do not (yet). Eight 
countries have been excluded from our calculations due to insufficient data 
sources. However, the countries examined cover more than 90 per cent of the EU 
population. 

Accrued-to-date liabilities (ADL) serve as the only reasonable indicator when it 
comes to the assessment of what a termination of a pension scheme would cost the 
government. They show the necessary capital stock to meet all entitlements, given 
a pension scheme's financing was to be shifted from PAYG to funded principle. 
Furthermore, when assessing the savings of private households one should include 
the corresponding ADL as these can be regarded as assets of private households. 

Open system net liabilities (OSNL) do not give an indication for the entitlements of 
private households. They rather serve as an indicator for the question of fiscal 
sustainability of a public pension scheme. The reason why this question can only be 
answered by OSNL and not by ADL is twofold: The first one is the fact that in the 
concept of ADL only those pension rights are taken into account which have been 
earned up to today. Using a broader concept of liabilities, OSNL include the future 
pension rights earned by current and future workers as well. Secondly, the absence 
of contributions in the concept of ADL makes it impossible to offer a statement 
regarding the sustainability of a pension scheme. Imagine for instance a country like 
France with high fertility rates. Although it features a pension scheme showing 
considerable accrued-to date liabilities, these liabiities could possibly be balanced 
by future contributions. In general, accrued-to-date liabilities only take into account 
a fraction of the future demographic development which is the numerical change 
of retirees; the evolution of future contributors is fully ignored. 

Chapter 2 explained the framework of generational accounting and the Freiburg 
model. Moreover, the basic assumptions and data are described. In the recent past, 
the method of generational accounting has been applied to a wide variety of 
purposes including the calculations of OSNL. We modified this method in order to 
meet the concept of ADL. As chapter 3 showed, this framework - the Freiburg 
model - represents a valuable instrument to calculate ADL for various countries on 
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a relatively small data base. However, like any other model it has some limitations 
which were also explained in chapter 2. The chapter finished with an introduction 
of the supplementary table which was developed by the Task Force in order to 
show the flows and stocks of public pension schemes in the national accounts. 

In chapter 3, the findings of our AOL calculations for 19 countries were presented. 
Certain countries feature a general government employer pension scheme as well 
as a social security pension scheme (e.g. France, Germany or Poland), others only 
show a social security pension scheme - in some cases civil servants are integrated 
in the general social security (e.g. Czech Republic, Hungary or Sweden); in other 
cases pension schemes may not be classified in non-core national accounts (e.g. 
Netherlands or Spain). The country chapters were all structured in the same way; 
first the demographic features were described, afterwards the characteristics of the 
pension system and recent reforms were briefly discussed. Each chapter finished 
with a presentation of our findings, shown in the supplementary table. 

Finally we compared our findings from the particular country chapters. The AOL in 
per cent of the corresponding country's GDP reach from 90 per cent to a maximum 
of more than 360 per cent of GDP. The highest AOL can be found in France, Poland, 
Austria, Germany and Italy, with all countries showing a value well above 300 per 
cent of GDP. In contrast, Bulgaria, the Czech Republic, Lithuania, Latvia and the 
United Kingdom as the country ranked last in this comparison show AOL close to or 
even well below 200 per cent of GDP. It turned out that the main determining factor 
for the level of public pension liabilities is the initial level of pension expenditures in 
the base year. However, there are certainly more factors which have an impact on 
the level of pension liabilities. One important determinant is the development of 
elderly persons which defines the number of potential future retirees. This figure 
varies considerably between the countries examined. Other relevant factors are 
given by the level of pension indexation and the dimension of recent pension 
reforms. In summary, it can be stated that the ranking of pension liabilities of the 
various countries follows the ranking of pension expenditures quite closely. Thus, 
the initial level of pension expenditures has a strong impact on the size of pension 
liabilities. 

As a useful spin-off product, chapter 3 provides an overview of the design of the 
various public pension systems and the varying demographic developments 
among European countries. While all countries have a rising life expectancy in 
common, there is a huge spread regarding the pace of increase. Moreover, fertility 
rates across Europe reach values from 1.2 as a minimum to almost 2.0 children per 
woman. Thus, the ageing process in Europe will considerable vary across countries. 
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As stated before, AOL features a wide variety of applications excluding fiscal 
sustainanability. Thus, we pursued this particular matter by calculating the OSNL for 
four selected countries in chapter 4: Germany, Lithuania, the Netherlands and 
Sweden. These countries cover a considerable range of different features regarding 
diverging designs of the corresponding public pension schemes as well as demo-
graphic peculiarities in Europe. According to our OSNL calculations, the public 
pension scheme of the Netherlands shows the largest sustainable disorder, 
followed by Germany, Lithuania and Sweden. However, the situation changes when 
the future development of contribution rates is considered; in this thought 
experiment the Netherlands and Lithuania show considerable increases of 
contribution rates while the development in Germany and Sweden can be classified 
as rather modest. At the end of this chapter we demonstrated that there is indeed 
no correlation between the AOL and the sustainability of a pension scheme. 

What did we learn from this study? Admittedly, the explanatory power of the 
isolated value of a pension scheme's ADL is rather limited. Given a pension scheme 
shows AOL amounting to 300 per cent of the country's GDP, you cannot really 
judge if the pension scheme is in a comfortable situation from a fiscal point of view 
or not. It is not even possible to deduce the future pension level from the ADL of a 
pension scheme. However, there is no doubt that ADL express entitlements of 
private households against the government. In a cross-country comparison of AOL 
it becomes evident that different countries show different levels of public pension 
expenditures. In other words, varying levels of AOL provide an indication of 
differing political decisions concerning the necessary level of social security 
pensions. Furthermore, if the ADL of a country's public pension scheme are 
regarded in combination with the household saving rates, an assessment of the 
saving behaviour and the portfolio allocation of households becomes possible. 

Although they cannot be put on the same level as explicit public debt, we showed 
that there are several good reasons why AOL should be visualized in official 
statistics. Certainly, precaution is recommended when publishing new statistical 
figures like AOL; as the past has shown that the media tends to mix up facts quite 
easily, one has to make clear which issues should be addressed with AOL and which 
should not. 

We also learned from this study that AOL should not be utilized as an indicator for 
the sustainability of a pension scheme. However, we introduced the concept of 
OSNL as an indicator for this issue and applied this concept for the pension 
schemes of four selected countries. 
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We strongly recommend to continuously update the calculations of this study. In 
fact, the relevant authorities have asked all national statistical bodies of the EU to 
carry out ADL calculations on an annually basis. The outcomes will enter the 
national accounts via the supplementary table developed by the Task Force. As 
soon as time series for the ADL of all countries examined in this study are available, 
one approach could consist of a cross-country comparison of ADL and household 
saving rates over time. In this way one could - besides other issues - assess the 
impact of a pension reform on the saving behaviour of individuals. 
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Table 76: Data sources for aae-sex-sceclflc oenslon profiles 

Count,y Data source 

AT -Austria Hauptverband der osterreichischen Sozialversicherungstrager (2008) 

BG - Bulgaria National Statistical Institute Bulgaria (2008) 

CZ - Czech Republic Czech Statistical Office (2007) 

DE-Germany 
DRV (German statutory pension administration, 2007a and 2007b), 

Bundesministerium des lnnern (Ministry of the interior, 200S) 

ES-Spain INE (National Statistics Institute Spain, 2008) 

Fl-Finland Statistics Finland (2008) 

FR- France Banque de France (Central Bank France, 2008) 

GR-Greece Statistics Greece (2008) 

HU-Hungary Magyar Nemzeti Bank (Central Bank Hungary, 2008) 

IT - Italy Bank of Italy (2006) 

LT - Lithuania Statistics Lithuania (2008) 

LV- Latvia Latvijas Statistika (Statistics Latvia, 2008) 

MT-Malta National Statistics Office Malta (2008) 

NL - Netherlands Statistics Netherlands (2008) 

PL- Poland Narodowy Bank Polski (Central Bank Poland, 2008) 

PT - Portugal Banco de Portugal (Central Bank Portugal, 2008) 

SE-Sweden Statistics Sweden (2008) 

SK - Slovakia Narodna banka Slovenska (Central Bank Slovakia, 2008) 

UK - United Kingdom Department for Work and Pensions (2008) 
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Table 77: Data sources for Denslon budaets 

Country Data source 

AT-Austria Statistik Austria (2008) 

BG - Bulgaria National Statistical Institute Bulgaria (2008) 

a - Czech Republic Czech Statistical Office (2007) 

DE-Germany Statistisches Bundesamt (Federal Statistical Office Germany, 2008), 
Versorgungsanstalt des Bundes und der Lander (2008, 2007, 2006) 

ES-Spain INE (National Statistics Institute Spain, 2008) 

Fl- Finland Statistics Finland (2008) 

FR- France Banque de France (Central Bank France, 2008) 

GR-Greece Statistics Greece (2008) 

HU-Hungary Magyar Nemzeti Bank (Central Bank Hungary, 2008) 

IT-Italy Statistics Italy (2008) 

LT - Lithuania Statistics Lithuania (2008) 

LV- Latvia Latvijas Statistika (Statistics Latvia, 2008) 

MT-Malta National Statistics Office Malta (2008) 

NL- Netherlands Statistics Netherlands (2008) 

PL-Poland Narodowy Bank Polski (Central Bank Poland, 2008) 

PT - Portugal Banco de Portugal (Central Bank Portugal, 2008) 

SE-Sweden Statistics Sweden (2008) 

SK- Slovakia Narodna banka Slovenska (Central Bank Slovakia, 2008) 

UK - United Kingdom Department for Work and Pensions (2008) 
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Table 78: SuDDlementarv table Bulaarla 2007 PBO 
Non~.,,. na11ona1 accountl 

(llgurH In bn. ....,., 
General Socio! 

Govemm•nt Security 
G H 

-.-nng tsa1anc• ...,,_ 
1 Pona,on entttlements I 99.82 

VJa11119'S ,n pens,on entitlement, ciJe to transact,ons 
Sum 2.1 2 lncre•• In penaion entit11menta due to mclal contribution• 0.00 5.50 lDU 

2.1 Emp/o)er actull socilll contribution• 
2.2 Emp/o)flr imputed social conltibultons 0.00 
2.3 Household actual social conltibulions 
2.4 Household social contnbution ..,,,,,,.,_,,, 0.00 5.50 

3 Other (actusnal) IIICIMH of per,aion entlllemanls 19.91 
4 Red\Jction in pension entttltmenlt due to payment of pension benollts 4.18 

2+ 3-4 5 Cllonge In penllon entlUemenll due 1D -1•1 contrtbuUona and penllon 
beneflll 0.00 20.13 

e Tran•lll'I of entitlemenll - schem• 0.00 0.00 
7 Changes in penaion entttlementa due to other tran•actlona 0.00 0.00 

,..,_fl[IB, ,n pen&KXJ entit-,,-,ts due to olnereconom,c ,~ 
a Change& in entitlement• due to JIMlultiono I 0.00 0.00 
9 Change& in entitlement, due to other changes in ldune 0.00 0.00 

lJf.RN1'gl:Hltlll1C8-»-

10 Pension entttlements 120.31 
Pention entttlements (% of GDP 2007) 212.95 

11 (Mput 
12 Aasets held st the end of the period to meet per,aions 

232 All supplementary tables displayed are subject to our own calculations. 
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Table 79 Sunl>k!mentarv table Bulaarta 2007 ABO 
NOn-coro naaonal accounto 

(llgurea In bn • ....,.., 

Gon• ral Socia! 
Government Securltv 

G I H 
Upenll'IQ DllUlf'tCe i:#lflf!lf 

1 Pension entmements 111.87 
C/1,mgea in pension ent•,ement• due to transections 

Sum 2.1 
2 lncre•• In penalon entitlemenla due to .,cial conlrlbuaons 0.00 4.90 to2.4 

2. 1 Employer actull social contributions 0.00 
2.2 Emp/0'/9r imputed social conlribution• 0.00 
2.3 Household ectusl social contnbutions 0.00 
2.4 Hou&ehold social contribution supplements 0.00 4.90 

3 Other (ectuartal) inc:181lSe at pension entitlements 18.03 
4 Reduction in pension entitlements due to payment of pension bene1its 4.68 

2+ 3.4 5 Change In penllon entitlement. due to 10el1I contrlbullon• and pen• on 
beneftla 0.00 18.25 

8 Transfe111 of enUllemenls between schemes 0.00 
7 Chengeo in pension entrtlements due to other transactions 0.00 

Cllenges ,n pens,on entd/ements due to other economic ffCNIS 
8 Changes In entitlements due to nNliuations 0.00 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

.,,.,.Ing Balance Sheet 
10 Pen11on entltlements 107.12 

Pension entltlements (% of GDP 2007) 189.53 
11 Output 
12 Assets held et the end of the penod to meet pensions 

TblSOS a e : u001ementarvta bl Ge e rmanv 2007PBO 
Non-core naaonal accounts 

{figure• In bn. EUR) 
General Social 

Government Security 
G H 

~nng l:Jllllnce :;;heel 
1 Pension entitlements I 1129.18 6 730.99 

c;r,snges HI pens,on enlttlements aue lo transacttons 
Sum 2.1 2 tncrH• In penalon 1nUU1m1nta due to -.clal contribution• 51.17 498.05 to2.4 

2.1 Employer actual social contributions 0.00 78.21 
2.2 Employer imputed social conlributions -5.41 
2.3 Household actual social contributions 0.00 84.89 
2.4 Household aocial conlribution supp/emonls 56.58 334.95 

3 Other (actuanal) increase at pension entitlements -156.34 
4 Reduction In pension ent,tiernents due to payment of pen1ion benefits 46.52 234.87 

2+ 3.4 5 Change In pen• on enttaemenm due to mclal conbibutlon• and penlion 
beneflta 4.65 106.84 

6 Transf!trs of entitlements between schemes 0.00 0.00 
7 Changes in pension entitlements due to other tr11nsactions 0.00 -170.86 

VJOnliillD'S ,n pension entitlements aue to other econom,c ffOM 

8 Changes in entitlements due to l'IMlluations 0.00 0.00 
9 Changes in entiUernents due to other changea in \Olume 0.00 0.00 

uos,ng 1:Ja1•nce mllltfl 

1 O Pension entitlements 1133.83 11666.98 
Pension entitlements (% of GDP 2007) 46.80 287.18 

11 Output 
12 Asseta held at the end of the penod to meet pensions 
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Table 81: SuDDlementarv table Germanv 2007 ABO 
Non-core national • ccountll 

(flgUl91 In bn. EUft) 
General Social 

Government Security 
G H 

~-ng tJ8/ant:e ~t 

1 Pension entitlements 1012.54 6093.13 
VJSJC185 .., p,ens,on entitlernenfs due to t11nsact,ons 

Sum 2.1 2 lncrw•• In penlion entittementl due to IOCJal contrlbuaona 51.69 466.16 1D2.4 

2. 1 Employer actual soc11I contributions 0.00 78.21 
2.2 Employer imputed soci1/ conlnbutions 0.94 
2.3 Household actual social contributions 0.00 84.89 
2.4 Household soci,J contribution supplements 50.76 303.06 

3 Other (1CtU1W1al) increose of pension entiflemont1 -154.22 
4 Reduction in pension entrtlementl due to payment at pension benefl• 46.52 234.87 

2 + 3 -4 5 Change In pen• on ontibmonto due 1D molal contrlbullons ond pen• on 
beneflla 5.17 77.07 

e Trw,afors ar ernitlemont1 - IChemes 0.00 0.00 
7 Changes in pension entltlements due to other tranoact10n11 0.00 -140.76 

~• ,n pe11sion entitlemenls oue to olher econom,c --
8 Ctanges in onlitlemerns due to .-luationo 0.00 0.00 
9 Changes in ern1tlemef11s due to other changes in \Oli.me 0.00 0.00 

....-IIRli,ng t:J•anc• ~ 
10 Pension entitlements 1017.72 11029.43 

Pension entillemerns (% ar GDP 2007) 42.00 259.72 
11 Output 
12 Assets held at tha end of the penod lo meet pensions 

Table 82: Sunol@mentarv table Spain 2007 PBO 
Non-core naUonal • ccounta 

(flgura• tn bn. ~) 
General Soclol 

Government Security 
G H 

vwninaBalance.,,_. 
1 Pension entrtlement• 2 008.01 

--- ,n pen5IOl1 entit-,,.,,.s oue ro rransactiona 

Sum 2.1 
2 lncrw• N In peMion entttlementa due to eoc:1• 1 contributions 104.53 to 2.4 

2.1 Employer octllll soci,I contnbutions 
2. 2 Emp/o)er imputed social contributions 
2.3 Household ectllll social contnbutions 
2.4 Houaflho/d social contribution supplements 10453 

3 Other (actuarial) increose of pension entitlements 144.53 
4 Roc1Jction in pens,on entrtlemerns due to payment of pens,on berelt1 79.81 

2+ 3 .4 5 Change In penlllon entlaementadue to 10elal conb1butlona • nd pentfon 
boneftla 169.211 

8 Tran•flrs al entitlements - lchemel 0.00 
7 Changes in pension entitlements due to other trwmacilOr'IS 0.00 

'-"-II.m's #J pens,on ent,t-,-KS ~ to ca,_ econom,c I«-

e Changes in ernltlemen1s due lo .-luabonl 0.00 
9 Changes in ern1llemen11 due to other chi,- ,n ..,...,,., 0.00 

\.JIU,;a,ng tu11ance .:>lnnn 

10 P"""ion ernltlements 2175.211 
P"""ion ern~lement1 (% of GOP 2007) 207.05 

11 OIAput 
12 Aasets held et the ond al Iha period to meet pensions 
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Table 83: SUDDlementa,v table S1>1ln 2007 ABO 
Non-con, naaonal accounts 

111gura1 In bn. """) 
General Social, 

Govemm• nt S1curlty 
G I H 

.JDBnlnQ Balance .:,,_. 
1 Pension entitlements 1739.40 

Clrenges m pen,,on ontit"""8nts due to transsct,ons 
Sum 2.1 

2 lncrwa• In p•nllon enua• menta du• to eocl1I contribuaon, 90.63 to 2.4 

2.1 Employor actuel social contnbutions 0.00 
2.2 Employer imputed sociel conllibutions 
2. 3 Household actual soc/el contnbutions 0.00 
2.4 Household sociel contribution supp/emenls 90.63 

3 Other (actuarial) increase of penaion entitlements 135.48 
4 Reduction in pension entltlements due to poymant of pan• lon banatlts 79.81 

2+ 3-4 5 Ching• In penllon entltl1m1nta due to 110Clal contribution• • nd penllon 
ben• flta 149.31 

6 Transfers of entitlament1 - schemes 0.00 
7 Changes in pension entltlements due to other transactions 0.00 

<inenges ,n pens,on onth,ements due to o/her sconormc """" 
a Changes in entitlements due to IWlluat,ons I I 0.00 
9 Changee in entitlements due to other changes in solume 0.00 

l.,IOSlng Balance Sheet 
10 Pan11on entitlements 1.1185.70 

Pens1011 entitlements (% of GDP 2007) 179.49 
11 output 
12 Assets held at the end of the penod to meet pensions 

Ta bl e 84: SUDDI ementary ta e nan bl A I d 2007P BO 
Non-c:oN naUon• I accounts 

1ngurw1 In bn. EUR) 
General Social 

Government Secu~IY 
G I H 

o,,.,,,ng aatance Shoal 
1 Pen11on entitlements 503.52 

L..Rllngl!tS In penslOn enlnll"!ffl_..S dUe to r,-n9Cf,ona 

Sum 2.1 2 lnCN•• In penllon 1ntltl1m1nta due tD mclal contribution• 41.47 to 2.4 

2. 1 Employer SCIUiii soc/a/ contttblAton. 11.87 
2. 2 Employer Imputed social contrlblAton. 
2.3 Houoellokl aclllfll soc/el conttlbutlons 3.76 
2.4 Houoohold social conttlbutton supp/9ment1 25.84 

3 Other (actuorill) increase al ponoion antltlemonl1 0.36 
4 Roducl1on In penolcn antltlemanll du• to payment al penalcn -ts 15.10 

Z+ 3-4 11 Change In penllon entltl1menla du• to mcfal contrtbutlona and penlllon 
lllnoftta 211.73 

8 Tranefenl of ent,tl.,,ents between achemes 0.00 
7 Changes In pension entitlements due to other tranuctions 0.00 

..,,,nges tn pens,cn •rrr•.,monts clue to o/ne, sconom,c ,.,,.. 
a Changes In entitlements due to ,...,uatlons 0.00 
9 Changes In entitlements due to other changes In wlume 0.00 

:.Jn.-.,ng Balance Sheet 
1 O Pension entitlem.,ta I I 530.211 

Pension entitlements (% of GDP 2007) I I 295.02 
11 Output I I 
12 Assets held •t the and al the period to rMet pensions I I 
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Table 85: SuDDlementarv table Anland 2007 ABO 
Non~re national •ccounta 

(ftguroo In bn. EURI 
General Soclol 

Govamment Securlll, 
G I H 0- BIIIIICO '"""'' 

1 Pension entitlements 401.19 
~ ,n pens,on ftitlements a to tnJnsact,ons 

Sum Z.1 2 lncrea• In penlilon entltlem• nta due ta IDClal contrtbutlon1 311.211 toU 
2. 1 Employer actual social contnbr.fionl 11.87 
2. 2 Employer imputed social contributions 
2. 3 Household octuel social contributions 3.76 
2. 4 Housohold socio/ conlnbutlon oupplemenls 20.63 

3 Ott. (actuartal) ,..,..,.. of pens"'" -- 0.36 
4 Rlduetlon In pens10r1 llntitJernentl due to ~ment: d penaion benaftl 15.10 

2 + 3-4 1 Change In penllon entltlementa due to mcl• I contrfbutlona • nd penafon 
bonoftto 21.52 

e r,..,.. of entitlement, behwen sclwnel 0.00 
7 ChangN 1n pen,ion entiUement:1 due to other tJWIMCtians 0.00 

Qlangra ,n pens,on enf•_,__s CIA to alfW!t' econam,c ,«-

a ~ in entitlements due to ,....uabonl I I 0.00 
a Changes in entitlements due to other changes in \Clume I I 0.00 

'--D#llg 1:1--.:;8 .3nna'. 

10 Penaion 91'Witlements 423.41 
Ponoian entltlementl (% of GDP 2007) 235.57 

11 Output 
12 Assn held at tho end olthe peliod to n.i pensiOM 

Ta bl leme e86:Supp1 nta1Yta ble France 2007 PBO 
Non-co,• national accounts 

cnguroo In bn. EUil 
Genoral Social 

Govemm• nt Socurttv 
G H 

vrx,n1ng Bal~ ,;:,n.ec 

1 Pension entijlement1 1101.69 5 "4.16 
~-llm's 1n pena,on ent,t,_,,.,n5 due to transactrons 

Sum 2.1 
2 lncra•• In penllon • ntitlemanta due to metal contribution• 1111.68 420.19 to Z.4 

2.1 Employer actual SOCHII contributions 18.00 146.00 
2 2 Employer imputed social contribut,ons -11.08 
2.3 Houtehold actual tocilll contribution, 4.001 
2.4 Housohold socio/ contribution su~• 55.76 274.19 

3 Other (actuarial) inc1NSe of pension entlllements -151.93 
4 Reduction in pension entijlementa <lJe to payment of penaion benett1 39.80 188.83 

2 + 3. 4 5 Change In pention entltlementa due to toel• I contribution• and penlion 
bonoflto 28.88 79.43 

B TransM of enbtlomenta - • .- 0.00 0.00 
7 Changes ,n pens,on entijlementa duo to other tranuctlClllS 0.00 0.00 

...., __ ,n pen&IOII .,,,,__,_m, aue to ot/Jllf econom,c IIDIIID 

8 Changes in ent1tlement1 due to ,,,...UlltiDf'II 0.00 0.00 
9 Changes in ent,tlementa due to other changn in \OIi.me 0.00 0.00 

uos,ng ,,.ar,ce .:;neer 

10 Perwian entttlements 1128.56 5523.58 
Pension entdloments (% of GOP 2007) 59.84 291.91 

11 ()Jtput 
12 Auets held at tho end of the period to meet pensions 
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t bl 87 S a e : UDDlementarv table F ranee 2007ABO 
Non<Orl national 1ccounta 

(llgure•ln bn. cun) 
General Social 

Govommant Sacur1tv 
G I H 

JDBJ,mg fjt1I1nce ,;,IJlftl'[ 

1 Pension entttlementa 909.30 4595.06 
UJatXNtS ,n pension entitlements aue to rr,nsact,ons 

Sum 2.1 
2 lncn,a• In p• Mlon enlltlemonts due to ooclal contr1butlone 67.44 3n.89 to 2.4 

2 1 Emp/0)9r •clue/ soc,a/ contributions 18.001 146.00 
2.2 Emp/0)9r Imputed soc/al contributions --0.71 
2.3 Household •ctulll social contributions 4.00 0.00 
H Household social contribution supplement• 46.16 231.89 

3 Other (actuarial) lncrMSe al pension ent1Uementa -103.77 
4 Reduction in pension entttlementa due to payment of pension -s 39.80 188.83 

2+ 3-4 5 Change In penalon entltlementa due to eoclal contribution• and penllon 
boneftts 27.64 85.28 

6 Transfers of ent1Uernent1 _, schemes 0.00 0.00 
7 Changes ,n pension entttlement• due to other tnineacliona 0.00 0.00 

..,,..nges "'pension ontd/ements due to olher economic """" 
8 Changes in ent1Hements due to 18Wluabons 0.00 0.00 
9 Changes In ontiUements due to other changes in >Olume 0.00 0.00 

vosmg Balance .:::tfJftll 

10 Pension entttlements 9311.94 41180.34 
Pension entitlements (% of GOP 2007) 49.52 247.34 

11 Oulout 
12 Assets held al Iha ond al lhe period to meet pensions 

Ta ble 88: Supplementary ta bl e Greece 2007 PBO 
Non-cora national accounts 

(ftgurea 1n bn. EUR) 
General Social 

Government Socurltv 
G I H 

Openiflf/ Ha/ence :sheet 
1 Pension entrtlaments I 491.95 

c,,enges "' pension ontmemonts <1U8 to ttansouHlnS 
Sum 2.1 2 lncre•• In penllon 1ntlt11menta due to aoclal contribution• 44.119 to 2.4 

2.1 Emp/o)W actual 1oc11/ contributions I 9.38 
22 Emp/0)9r imputed social contributions 
23 Hou,;ehold actual •ocial con/ributlon• 9.65 
2.4 Household social contnbutlon supplements 25.66 

3 Other (actuanal) incl'NSa al pens1011 entitlements 18.01 
4 Reduction in penoion entitlements duo to payment of pension benefits 20.26 

2+3-4 5 Change In ponlion 1nUU1monts due ta oocl• l conlrlbullon• and pension 
benefits 42.44 

8 TransluB of entitlements between schemes 0.00 
7 Chaflf/ea in pension entrtlamonta due to other tr•nsactlDn!I 0.00 

l,,,flWPQft ,n pension entdtements clue to other economtc naws 

e Changes in antlllements due to nr.aluat1ons 0.00 
9 Changes in entitlement• due to other changaa in >Oluma I 0.00 

~,ns, Balance .lmJllf 

10 Pension entitlements 534.39 
Pension entitlements (% of GDP 2007) 234.19 

11 Output 
12 Assets held at the ond a/the penod to meet pensions 
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T bl a e89: s upp ementary ta bl G e reece 2007ABO 
Non-core national 1ccounts 

(llgurea n bn. """' 
Gen.rel Social 

Government Sacuritv 
G I H 

~-ng tt1tance ..,n.,m 

1 Pension enbtlementa 463.24 
Changes w, pens,on entitremenrs due to transect,ons 

Sum 2.1 2 lncN•• In pen• on 1ntftl1m1ntli due to mc:111 contrtbution1 43.19 to 2.4 

2. 1 Employer actual social contributions 9.38 
2.2 Employer imputad social contributions 
2. 3 Houaehold actual social contributions 9.65 
2.4 Household social contribution supplemerts 24.16 

3 00. (actuarial) increase of pension entitlements 17.01 
4 Reduction in pent ion enWements due to poyment of penoion beneltts 20.26 

2+ 3-4 5 Change In ponllon tntltltmtnlll due ID M>Clal contribution• tnd ponlion 
bentftla 39.94 

6 T"'"5fenl of entitlements - a•- 0.00 
7 Changes in pension entitlements due lo other t,.,.actions 0.00 

C/fanges ., pens,on flfllttromanrs oue lo other aconom,c nows 
8 Changes in entitlements due to ANlluatlO'\S 0.00 
9 Changes in entitlement, due to other changes in \Oume 0.00 

L..IU.'Smg tta,ence :shHt 
10 Pens,on entitlements 503.19 

Pension entltlements (% of GDP 2007) 220.52 
11 Ou1pu1 
12 Assets held al the end of the penod la meet penaiono 

Table 90: SuDDlementarvtable Hunaarv 2007 PBO 
Non-core national accounta 

mgur.e In bn. ,..... • 
General Social 

Gov1nvn1nt Sacuril!f 
G I H 

uaenma Balance ~ 
1 Pension entrtlements fS123fS.23 

l.A--~s 111 pens,on ent,t1ements aun to transact,ons 

Sum 2.1 
2 lncrw1• In penaion 1ntHlem1n1a due to eoclal contrtbutfona 3,18fS.13 ID 2.4 

2.1 Employer ectu.l soc,a/ contributions 
2.2 Employer imputed ,ocia/ contributions 
2.3 Household actuBI social contributions 
2.4 Household social contribution supplements 3. 188.13 

3 Other (actLaial) increase of pension entltlements 4,308.44 
4 Reduction in pension entitlements due to poyment of ,,..ion -ts 2,520.00 

2+ 3-4 5 Change In penlion entitlementll due to aoclal contrtbutlona and penllon 
bonaftta 4,972.57 

8 Tronalenl of entit1emen11 _, schemes 0.00 
7 Changes in pens1011 enlrtlement1 due ta other tronuct10n1 0.00 

~, #'f per,a,on e,t,t-,-,ts Dlal tori,._ econo,n,c naMK 

8 Changes in entitlements due ta IWl!Llllians 0.00 
9 Changes in entitlements due ta other changes in ,oiume 0.00 

~,ng a•ance ~•-
10 Pension entitlements 6fS 208.80 

p.,.ion entltlements (% of GOP 2007) 280.47 
11 0Utpu1 
12 Assets held Ill the end of the penod ta meet pensions 
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Table 91: Su00lementarv table Hunnarv 2007 ABO 
Non~ national accounta 

lftgurasln bn . ...,,., 

GeMIII Socl• I 
Government S• curlty 

G I H 
IJl1flfllng Balance ->llflfll 

1 Pension entltlamenls 53066.85 
1.;r11ngea /n pension entnlements due to transact,ons 

Sum 2.1 
2 lncrea• In pen•lon enUU• m•nlll du• to -,cl• I contributions 2,762.52 to 2.4 

2. 1 Employer actual social contributions I 0.00 
2.2 Emplcrjer Imputed social contributions 
2.3 Household actual soc,111 contributions 0.00 
2.4 Household soc/at conlributlon supplements 2,762.52 

3 01her (actuarial) IIICINSI of pension entltlemenls 4,124.66 
4 Reduction in pana1on entltlements due to payment of pension benefits 2 520.00 

2+ 3-4 5 Change In pen•lon enUU• m• nta due to •ocl• I contribution• •nd pen•lon 
ben• lltll 4,367.18 

8 Transfers of entiUements _, schemes 0.00 
7 Changes In pension entrtlements due to other transactions 0.00 

Changes In pension enttt,ements aus to olnor economic "O'flS 
a Changes In entitlements due to 18181uations 0.00 
9 Changes In entitlements due to other changes in \Olume 0.00 

C/0</ng aa/ance ,,,_ 
1 O Pension entltlements 57.434.03 

Pension entrtlements (% of GDP 2007) 225.95 
11 Output 
12 Assela held at the end of the penod to meet pensions 

Ta ble 92: SUDOi ementary ta bl Uth e uanla 2007 PBO 
Non-core national accounts 

lftgurn In on. -1 
Gene11I Social 

GoYernment s•curltv 
G I H 

JDanJrtg tJa/ance ~,_, 

1 Pension entitlements 3.25 40.03 
C/langes ,n pens,on enld/•ments CIUe to transect,ons 

Sum 2.1 2 Iner••• In pen•lon • nUU• m• nlll due to -,cl• I contribution• 0.68 4.42 to2.4 

2.1 Employer actual social conlnbutlons 1.87 
2.2 Employer imputed soc/el contributions 0.50 
2 3 Hous8hold actual social conlnbut,ons 0.20 
2 4 Houaehold social contribution supplements 0.18 2.35 

3 Other (actuanal) Increa1e of pension entitlements 11.60 
4 Reduction in pens,on entitlements due to payment of pension benefits 0.14 2.07 

2+ 3-4 5 Change In pen•lon enUUem• nlll due ID •oclal contribution, and pen•lon 
ben• lllll 0.54 13.95 

8 Tranafera of ent1t1ement1 between schemes 0.00 0.00 
7 Changes in pena1on entitlements due to other transactions 0.00 0.00 

urangN ,n pens,on ent,tlements aue to olher economic 1IOWl5 

a Changes in ent,Uoments due to nr.aluetions I 0.00 0.00 
8 Changes in entitlements due to other changes 1n \Olume 0.00 0.00 

1.,1041ng Balance sneet 
10 Pension entitlements 3.79 53.98 

Pension entitlements (% of GDP 2007) 13.33 189.92 
11 Output 
12 Assets held at the end of the penod to meet pensions 
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T bl a e93: Su 1pp ementaiy ta e t uana bl Uh I 2007ABO 
Non<ore national accounts 

(llgur-• In bn. EUR) 
General Social 

Government Securttv 
G I H 

vuon1ng Balance ~,_ 
1 Pension entitlements 2.83 35.01 

'-"-IUWs ,n pens,on ent,tlements due to transsct,ons 
Sum 2.1 

2 lncrw•• In pension tntldem• nta due to eocl1I contribution• 0.4-4 4.12 ID 2.4 

2.1 Emp/o)"r actual social contribution• 1.87 
2.2 Emp/o)"r imputed social contribut,ons 0.29 
2. 3 Household actual social contributions 0.20 
2. • Hou$ehold social contnbution supplements 0.15 2.05 

3 01...,. (ectu.,..) increase of pension entiUament• 9.80 
4 Reduction in pension entitlement• due to paymer1 of pension benetts 2.07 

2 + 3 ~ 4 5 Change In penolon entJUoment• due ID .,.,a, contrtbullono and penolon 
benefits 0.4-4 11.15 

8 Transfers of entitlements - scheme• 0.00 
7 Changes in pension entrtlemems due to 01...,. transactions 0.00 

,_,,_ • ., pens,on entt"'""'nts due to olher e<:<>nonHC """" 
8 Changes in enllllaments due to ....,uations 0.00 0.00 
9 Changes 1n entitlements due to other changes in 'Oume 0.00 

~,ng Balance ~ 
10 Pension entitlements 3.27 45.86 

Pension entitlements (% of GDP 2007) 11.50 164.116 
11 Output 
12 Assets held et the end of the penod to meet pen•1ons 

T bl a e94: s le UDDI mental)' ta blelatvta 200 7PBO 
Non<Ol'9 national ICCOUntl 

(llgura1 In bn, LVL) 
General Social 

Government Securttv 
G H 

1..11.111111tnflg u111nce :>heel 
1 Pert1ion entitlements I 13.95 

~s ,n pena,on entitlements due to transact10t1s 
Sum 2.1 

2 lnc,wa• Jn pen8'on entitfem•nta due to eocJal contributlon1 2.83 to 2.4 

2. I Emp/o)"r actual social contributions 2.08 
2 2 Emp/o)"r imputed socio/ contributions 
2. 3 Household actual social contributions 
2. 4 Hous~ social contribution supplements 0.75 

3 Other (actuarial) increase of penoion entitlement• .<J.02 
-4 Reduction in pension entitlements due to payment of pens,on benefits 0.75 

2+ 3 .4 5 Change In pen• on enUtfem•nta due to eocilll contrfbutlona and penalon 
benefltw 2.05 

6 Transfers of entitlements between schemes 0,00 
7 Changes in pension entitlements due to other transactions 0.00 

l.,,IHltJWI ,n pens,on enttt""1HJnts due to otMJr econom,c 110M' 

8 Changes in entitlements due to r'IMlluatlOnl 0.00 
Iii Changes in entitlements due to other changes in \clume I I 0.00 

.....ru:smg 1:jefance :;t,ee,t 
10 Pension entitlements 15.01 

Pension entitlements (% of GDP 2007) 114.59 
11 Output 
12 Assets held at the end of the penod to meet pensions 
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T bl e95: a s upp1 ernentary ta blel.atvl a2007 ABO 
Non<ora n1tlon1I accounts 

(llgurwa In bn. LVL) 
GeMral Soclal 

Govemm•nt Security 
G I H 

Opening OBllnCfl ._.,_ 

1 Pension entitlements I 11.99 
~ ,n pension entdlements due to transactt0ns 

Sum 2.1 2 lncre•• In penlion enUUementa due to aocl• I contrlbutlon1 2.72 ID 2.4 

2. 1 Employer actual •ocial contribution• 2.08 
2 2 Employer Imputed social contnbutions 
2.3 Household actual •ocial contributions I 0.00 
2.4 Household soc/al contribution supplements 0.64 

3 Other (actuanal) increase ol pension entlllament1 .().24 
4 Reduction in pension entttlements due to payment ol pension benefits 0.75 

2+ 3-4 5 Change In penllon entltl• mentll du• to aoclal contrlbutlona and pentllon 
beMflls 1.73 

6 Tranafora ol entitlements - schemes 0.00 
7 Changes in pension entitlements due to other transactions 0.00 

u,anges 1n pens,or, entdlements due to otner econom,c ,IUR!li 

8 Changes In entiUements due to 11N1iuations 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

uos,ng Balance Sheet 
1 O Pension entitlements 13.12 

Pension en@aments (% ol GDP 2007) 98.30 
11 Output 
12 Assets held at the end olthe paned to meet pans,ons 

Tab e 96: SUDDlementarv ta bl lta eMa 2007PBO 
N~orw national accounts 

P1gure1 In bn. lt"'--•u 

GeMNI Soclal 
Govemm• nt Security 

G I H 
voonmg Balance .>near 

1 Pension entitlements 2.18 11.53 
Changes ,n pens,on entitlements we to transactions 

Sum 2.1 
2 lncrea• In penalon enUt11m11ntl due to 10clal contribution• 0.14 0.88 ID 2.4 

2. 1 Employer actual social contributions 0.14 
2.2 Employer imputed social contributions 0.03 
2.3 Housello/d eclua/ social contributions 0.14 
2.4 Housello/d social contribution •upplemants 0.11 0.59 

3 Other (actuenal) increase ol pension entttlemerts 0.12 
4 Reduction in pension entitlements dua to payment cl pension benefits 0.08 0.39 

2+ 3-4 5 Change In penlion entlUoments due ID •oclal contribution• and penlion 
benoflts 0.08 0.61 

6 Transfers of entitlements bet'Neen schemes 0.00 0.00 
7 Changes in pension entitlements due to other transactions 0.00 0.00 

c.;nanges ,n pens,on entmements uua to otner econom,c •--
8 Changes in entitlements due to re't81uations 0.001 0.00 
9 Changes in entitlements due to other changes rn -.olume 0.00 0.00 

Closing ca,ance Sheet 
1 o Pension ant1llemants 2.24 12.14 

Pens1011 entitlements (% af GDP 2007) 41.34 224.11 
11 Output 
12 Assets held at the end olthe penod lo meet pensions 
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Ta bl e 97: Supplementary ta e a bl M lta 2007 ABO 
Non<ore national accounta 

(flgur9a In bn. EUR) 
General Social 

Government Sacurlty 
G I H 

uaenl"I/ Balance Sheet 
1 Pension entitlements 2.101 10.37 

~s ,n pens,on entitlements aue to tramact,ons 
Sum 2.1 2 lncrea• In penllon entltlementli due to axl• I contribution• 0.06 0.12 to 2.4 

2.1 Employer actual soc,al contnbutions 0.14 
2.2 Employer imputed social contributions --0.04 
2.3 Household actual soc;a/ contributions 0.14 
2.4 Household social contribution supplements 0.10 0.53 

3 Other (actuarial) increase d penslOl'I ent1Uem11<11 0.12 
4 Reduction In penslOfl entitlements due to payment cl pension benefits 0.08 0.39 

2+ 3-4 5 Change In pension entlUementli due to M>Ci• I conb'lbutlona • nd pen91on 
blnefta -0.02 0.55 

8 Transm d entitlements _, schemes 0.00 
7 Changes in pension entiUements due to other transactions 0.00 

UJalXJII.S ,n pension entttlements due to other econom,c flows 
e Changel in entitlements due to l"INlluationa 0.00 0.00 
9 Changes in entitlements due to other changel in \Olume 0.00 

vl0$lf"9 Balance .:;neet 
10 Pension entitlements 2.08 10.92 

Pension entttlements (% m GOP 2007) 38.47 201.60 
11 Output 
12 Assets held et the end mthe penod to meet pensions 

Ta bl e 98: Supplementary ta e et e a bl N h rl nds 2007 AS nd Oa PBO 
Non-core national • ccounta 

(llgu'9a In bn. c=) 
General Social 

Government S.curttv 
G H 

....JDanfno Be/ance .;)IJftJf 

1 Pension entttlements 1 275.64 
Changes ,n pens,on ent,t,emencs due to transactions 

Sum 2.1 
2 lncre•• In penaion entltlementa due to aocial contrtbutiona 13.46 to 2.4 

2. 1 Employer actual social contnbutions 
2.2 Employer imputed social contribution, 
2.3 Household actual social contributions 17.64 
2.4 Household social contribution supplements 65.83 

3 Other (actu..al) increase d pension entittements 34.27 
4 Reduct10n in pens10n entttloments due to payment m pension benellt1 35.96 

2+ 3 .4 5 Change In penllon entltlementa due to eocl• I contribution• and pen.Ion 
banefta s1.n 

6 Transfara of entitlements between schemes 0.00 
7 Changes in pension entitlements due to other transactions 0.00 

UNlt1CJ9S " pens,on entdlements due to otner econom,c rn.ma 

I Changes in entitlements due to re-.eluatJons 0.00 
9 Changes in entitlements due lo other changes In 'OL1T1e 0.00 

uos,ng Balance .)f18flf 

, 0 Pension entitlements 1357.42 
Pension ent,tlements (% m GOP 2007) 239.38 

11 Output 
12 Assets held at the end d the penod to meet pensions 
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Table 99: SuDDlernentarv table Poland 2007 PBO 
Non-core natlon• l a"ounta 

(llgurn In bn. ~~, 
General Social 

Govtmmont Socurltv 
G I H 

VJ1f!lffif'Jfl B1/ance ~.,,,_ 

1 Pension entitlements 289.50 3538.42 
~s ,n pena,on entit1ements - to t111nsact10ns 

Sum 2.1 
2 lncntaae In penllon entiU1m1nt1 due to eocl1I contribution• 26.97 177.81 lo 2.4 

2.1 Employer actual social contributions 
22 Emp/o)W imputed ,oc,al contributions 12.08 
2.3 Household actual soc;a/ contributions 
24 Hou,eho/d social contribution supplements 14.891 177.81 

3 Other (actuarial) increase c:1/ pension entitlements -20.73 
4 Reduction on pe1111Ion entitlements dua to payment of pension benefits 10.39 121.38 

2+ 3-4 5 Change In penalon entitlements due to 90Cl• I contrfbutlon1 and penalon 
benttflla 16.58 35.71 

6 Transfers of entitlement• between schemes 0.00 0.00 
7 Changes in pension entitlements due to other transactions 0.00 0.00 

cnanges ,n pen,ion onttt"'"""'ts due to other econom,c 110118 

8 Changes in entttlements due to nMlluations 0.00 0.00 
9 Changes in entitlements duo to other changes in l<llume 0.00 0.00 

.,,.,.ing Balance shaat 
10 Pension entitlements 306.08 3574.13 

Penaoon entitlements (% c:11 GDP 2007) 26.21 306.06 
11 OUtput 
12 Assets held at the end of the period to meet pensions 

Table 100: Suoolementary table Poland 2007 ABO 
Non.core national • ccounta 

(llgurn In bn. PLN) 
General Social 

Government Stcurltv 
G I H 

upenmg ""'"nee :;heel 
1 Pension entitlements I 253.641 3100.20 

cnsnges m penslOII entniements due to tran•actlOfls 

Sum 2.1 
2 lncrea• In pen.ion entltlements due to eocl1I contribution• 25.84 156.06 lo 2.4 

2.1 Employer actual •ocial contnbution• 0.00 0.00 
2.2 Employer imputed ,ocial contribution• 12.77 
2.3 Household actual social contributions 0.00 0.00 
2.4 Household socie/ contribution supplements 13.07 156.06 

3 Other (actuaial) mcrease of pens10n entitlements 7.33 
4 Reduction In pen1Ion entitlements due to payment of penaion beneftts 10.39 121.38 

2+ 3.4 5 Change In penllon 1nUt11ment. due to •oclal contrlbutlona and pen• on 
beneflta 15.45 42.02 

6 Tn11111fars c:11 enlotltment• between schemes 0.00 
7 Changes in pens1011 entitlements due to other transactions 0.00 

c;nangea ,n pension entdlffl11fll1rl aue to other econorn,c rK1Wl5 
a Changes in entitlements due to ""'8luatoons 0.00 0.00 
9 Changes in entitlements due to other changes ,n l<Jlume I 0.00 0.00 

L..JDStng B•lance sheet 
10 Pension antijlemtnls 269.09 3142.22 

Pension entijlaments (% of GDP 2007) 23.04 269.07 
11 Output 
12 Assets held at the end c:1/the penod to meat pensions 
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Table 101: Sunnlementarv table Portuaal 2007 PBO 
Non.core national accounts 

(ngurH In bn. ,-) 

General Social 
Government Securtly 

H I 
UDllnlf'lg tJllttnCI w'IIID"a'I 

1 Pension entitlements I 463.15 
cnanges in ,-ns,on entitlflmflrJfS due to tr1ns«tions 

Sum 2.1 2 lncrea• in penalon entllf1m1nta due to eoclal contrlbutlona 42.84 ID 2.4 

2. 1 Employer actual sociel contnbutions 12.44 
2.2 Emp/o)9T imputed 1ocia/ contributions 
2.3 Household actual social contributions 6.42 
2. 4 Household social contribution suppl,,,,_• 23.98 

3 OU.- (actuarial) increase ol penoion ontiUomont1 6.55 
4 Reduction ,n pens,on ontltlemonts dUe to payment al pension -. 17.67 

2 + 3 .4 1 Change In penllon 1ntflf1m1ntll due to ec,cl• I conb'tbutlon• and pen•on 
blnaflto 31.73 

6 Transfers al enbtloments _, scham .. 0.00 
7 Changes in pension ontitlomonta duo to other tranooctionll 0.00 

~,.,_sin pension entit-,nsnS QU8 to othereconom1C ffO'MS 
& Changes in ont1tlemonts duo to ,.,...uations 0.00 
9 Changes in entitlements due to other changes in \Olume 0.00 

,._,,,._,ng t:Jalance Sheet 
1 O Pension entitlements 495.48 

Pension entrtlemonta (% al GDP 2007) 303.12 
,, Ol.(put 

12 A11ots held at Iha end al the period to meet pensions 

Table 102: Supglementarv ta bl e Portuaa 2007 ABO 
No~ national • ccounta 

1ngun1I In bn. -) 
GeMral Social 

Government Securttv 
H I I 

V1111fffng Balance ~ 
1 Pension entitlements 391.93 

Changes ., pens,on entn-.. ents due to tran .. ct,ons 

Sum2.1 2 Inc,.•• In penelon 1ntit11m1nbl due to aocl• I contribution• 39.11 ID 2.4 
2. 1 Employer actual soc,a/ contributions 12.44 
2.2 Emp/o)9T imputed social contribution• 
2.3 Houaehold actual social contributions 6.42 
2.4 Housaho/d social contnbulior> aupp/amenls 20.25 

3 Otha,- (actuarial) increase ol pension ent1tlemonts 4.66 
4 Reduction in pension entitlernent1 due to paymen: of pension benllMs 17.67 

2+ 3.4 5 Change In penllon entldementa due to aocl• I contributlona Ind pentfon 
blneftto 26.10 

6 T,ansll,m ~ entitlements between 1chemel 0.00 
7 Changes in pension ontltlemonts due to other tranaact\Of\S 0.00 

& Changes in ent1lloments due to re\81uotiono I 0.00 
9 Changes 1n entitlements due to other changes in 'Gurne 0.00 

~,ng Balance .:,neer 

10 Pension entitlements 418.03 
Pension entltlemonts (% o1 GDP 2007) 256.33 

, , Ol.(put 

12 Assets held at the end al the penod to meet pensions 
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Table 103: SuDDlementarv table Sweden 2007 PBO 
Non-cDft nation•• accounta 

(ngu191 Jn Dn. .-.c,u 

General Social 
Gov1rnm1nt Security 

G I H 
UDl!!Hllf10 Balance .::;nee,r 

1 Pension entillements I I 824!1.32 
r.;n11nge5 ,n pena,on enttflements due to tnmsttctions 

Sum 2.1 
2 lncrea• In penllon ent1t11m1nt:11 due to eoclal contributions 1100.79 to 2.4 

2.1 Employer actuol socio/ contributions 190.42 
2.2 Employer Imputed soc/el contributions 
2.3 Household actuel social contributions 
2.4 Household socio/ cOt1tribution supplements 410.37 

3 Other (actuarial) Increase al pension entltlements -402.91 
4 Reduction in pension entltlements due ta payment al pension benefits 281.65 

2+ 3.4 5 Change In pension • ntiUemenll due to •aclal contribution• • nd pension 
b• nellll -83.78 

8 Transfers r:A entitlements between schemes 0.00 
7 Changes in pension entitlements due to other transactions 0.00 

a,snges ,n J»IJSIOl1 entnlemonts aue to otner econom,c 11ows 
8 Changes in entitlements due to IINlluation• 0.00 
9 Changes In entItlementa due to other changes In ,olume 0.00 

voo,ng Bolmce Sheol 
10 Pension entttlements 81115.54 

Pension entltlements (% at GDP 2007) 285.93 
11 Output 
12 Assets held at the end al the pertod ta meet pen110ns 

Ta bl e 104: SuDD ementaryta bl eSw ed en2007ABO 
Non-core r111tlona1 accounts 

(ngura• In Dn. -,en., 

Gene111J Soclal 
Government Stcurltv 

G I H 
JCMHJlf'lg Balance :sheltl 

1 Pension entitlements 7141.32 
cnonges m pens,on en/moments due to fnmslClions 

Sum 2.1 
2 lncra•• In penalon entitlements due to axial contribution• 548.61 to 2.4 

2. 1 Employer acfu8/ socio/ contributions 190.42 
2. 2 Employer imputed socio/ contnbutions 
2. 3 Household actual social contnbullon:s 0.00 
2. 4 Housellok/ socilll contribution supplements 356.19 

3 other (actuarial) incn,ese al pemuon entitlements -299.85 
4 Reduction in pen1ion entitlements due to payment of pena1on benefits 281.65 

2+ 3 .4 5 Change In penalon entltlements due to aocl• I contribution• and pension 
b• nellll -34.89 

6 Tninslers at entitlements between schemes 0.00 
7 Changes in pension entitlements due to other 1ransactIons 0.00 

r..;nanges ,n pens,on entmsments aue to otner economic nows 
8 Changes in entitlements due to re,eluatIons I I 0.00 
9 Changes m enlltlements due to other changes m \Olume 0.00 ,.,,.,,,,ng BB/ance Sheet 

10 Pension entitlements 7106.44 
Pension entltlements (% al GDP 2007) 231.44 

11 Output 
12 Assets held at the end al the penod to meet pensions 
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T bl ss a e10 : upp ementarv ta e ova a bl SI kl 2007 PBO 
Non-core national accounts 

(ffgurH In bn. 5KK) 
General Social 

Government SocurllY 
G H 

...-unu tJalance ~ 

1 Pension entitlements 157.04 3.336.0f 
l..lNIIJCJBS -, p,ena,or, entit,amarnl - to fran&ellOfJI 

Sum 2.1 2 Inc,.•• In pentlon entltlem• nta due to eocl1I contribution• 16.15 331.92 11>:u 
2.1 Employer actual social conttfbutions 2.08 114.52 
2.2 Employer Imputed social contributions 5.14 
2.3 Household actual soc/Ill conlributions 0.801 50.31 
2.4 Household social contnbution supplements 8.12 174.09 

3 Oti. (•ctuartal) increase ol penaion entillornenl1 79.(U 
4 Redl.ction In pension enllt- due to payment ol pension benetls 5.24 126.52 

2+ 3-4 5 Change In penllon entltl• m• nta due to eoctal contribution• • nd penlfon 
boneflto 10.91 291.43 

8 T..,.t,rs ol enl1tlernents between schema 0.00 0.00 
7 Changes in pension entitlements due to other tl'Sll•cttona 0.00 0.00 

~.s 111 ptJnSKJn entttlemenls due to other econom,c JfDllll!i 

8 Changes in entitlements due to ,.,..hatlons 0.00 0.00 
9 Changes in enbtlem•nts due to other changes 1n \OILme I 0.001 0.00 

.-,ng HM•nce ::.,,heel 
10 Pension entn1ement1 167.94 3627.49 

Pension entltlements (% ol GOP 2007) 9.0fl 195.76 
11 Output 
12 As1ets held at the ef1d olthe penod to meet penoions 

Table 106: SuDnlementarvtable Slovakia 2007 ABO 
Non-cor. n• Uonal • ccounta 

(ftgul9• In bn. sKK) 
General Socl• I 

Government Security 
G H 

UDMl'nQ Balance ,')INJel' 

1 Pension entitlements 140.40 2 971.75 
...,,,-,uas ,n pena,on entif,_,--,ts aue to transact,ons 

Sum 2.1 
2 lncre•• In penalon entiU.menta due to mclal contribution• 15.51 319.99 ID 2.4 

2.1 Employer actual soc;a/ contribut,ons 2.08 114.52 
2.2 Employw imputed social contributions 5.36 
2.3 Household •ctulll social contributions 0.80 50.31 
2.4 Housflhold social contribution aupplements 7.28 155.16 

3 Other (•ctuerial) incrNSe ol pension ent1tlemenl1 69.27 
4 Reduction in penoion entrtle1T9rts due to payment ol pension benel11 5.24 128.52 

2+ 3-4 5 Change In pen•lon entHlamenta due to aoclal contribution.a and pension 
beneftta 10.27 2fl2.73 

a Transfl!!lrs of entitlements between schemea 0.00 
7 Changes in pension entitlement• due to other transactOIS 0.00 

L...1--s ,n pens,on entitlements clJe to othw «anomie 1JDIM'i 

8 Chengn in entitlements due to ,_uationl 0.00 0.00 
9 Changes in entitlements due to 0ttw' changes in 'Oum• 0.00 

"-'"-Mlft'31:Jl111NtCe..:>t-

10 Penoion entltlement1 150.67 3 234.48 
Pension entnlements (% of GDP 2007) B.13 174.55 

11 (Mput 
12 Assets held at the end olthe penod to meet penoiona 
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t ble a 107: s upp1ementary ta bl UK e 2007 PBO 
Non-core national accounta 

1ngu19s In bn . .,.,p) 
Genel91 Soclsl 

Government Sscurltv 
G I H 

operong Bllance ,.,...,, 

1 Pana10n anlttlemants 1205.14 
....,,__ ,n pension entittementa cJw to transactlOns 

Sum 2.1 
2 lncl9•• In pension enUUements due to oocl• I contrlbuHons 61.72 to 2.4 

2. 1 Employer actual social contributions 
22 Employer imputed social contributions 
2.3 Household actual societ contnbutions 
2.4 Household socie/ contnbution supplaments 61.72 

3 Olher (actuarial) Increase of pension entitlemants 57.99 
4 Reduction In pan1101'1 enlHlemants due to payment of pension benetlta 57.25 

2+ 3.4 5 Change In pen•on entitl1m1nta due to ec,clal contribution• and penalon 
benefflo 62.46 

6 Translera of entitlements betwNn schemes 0.00 
7 Changes ,n pension antttlernents due to other transactions -4.00 

....,,..ns,es in pension entitlements UUD' to other econom,c 11ows 
6 Changes in anlttlements due to ..-.Juetions 0.00 
9 Changes In enllHemants due to other changes in \Olume 0.00 

Closing Bo/once 1:>neer 

10 Pension ant1Uamants 1263.60 
Panaion an@emants (% of GDP 2007) 90.19 

11 Output 
12 Assets held at the end oftha pa<iod to meat pensions 
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Profiles 

Profiles233 

Figure 79: Publlc pension profile Austria: Average benefit per resident (2006, In EUR) 
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233 The data sources for all profiles shown in this section can be found in Table 76. 
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Figure 80: Publlc pension profile Bulgaria: Average benefit per resident (2006, In BGN) 
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Figure 81: Publlc pension profile Czech Republic: Average benefit per resident (2006, In CZIQ 
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Profiles 

Figure 82: Soclal security pension profile Gennany: Average benefit per resident (2006, In EUR) 
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Figure 83: Soclal security contribution profile Germany: Average contribution per resident (2006, In EUR) 
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Figure 84: Government employer pension proflle Germany: Average benefit per member of clvll servants' 
population (2006, In EUR):IM 
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234 The civil servants' population encompasses current civil servants and former civil servants who 
retired a I ready 
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Figure 85: Public pension profile Spain: Average benefit per resident (2006, In EUR) 
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Figure 86: Public pension profile Finland (prtvate sector): Average benefit per resident (2006, In EUR) 
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Figure 87: Publlc pension proflle Anland (VaEL scheme): Average benefit per resident (2006, In EUR) 
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Figure 88; Publlc pension proflle Flnland (publlc sector except VaEL scheme): Average benefit per resident 

(2006, In EUR) 
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Profiles 

Rgure 89: Public pension proflle France: Average benefit per resident (2006, In EUR) 
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Figure 90: Public pension profile Greece: Average benefit per resident (2006, In EUR) 
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Figure 91: Public pension profile Hungary: Average benefit per resident (2006, In HUF) 
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Figure 92: Public pension profile Italy: Average benefit per resident (2006, In EUR) 
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Profiles 

Figure 93: Publk pension profile Lithuania: Avenige benefit per resident (2006, In EUR) 
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Figure 94: Public pension contribution profile Lithuania: Average contribution per resident (2006, In EUR) 
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Figure 95: Public pension profile Latvia: Average benefit per resident (2006, In LVI.) 
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Rgure 96: Public pension profile Malta: Average benefit per resident (2006, In EUR) 
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Profiles 

Figure 97: Public pension profile Netherlands: Average benefit per resident (2006, In EUR) 
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Agure 98: Public pension contribution profile Netherlands: Average contribution per resident (2006, In EUR) 
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Figure 99: Publk pension profile Poland: Average benefit per resident (2006, In PLN) 
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Figure 100: Publlc pension profile Portugal (general system): Average benefit per resident (2006, In EUR) 
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Profiles 

Figure 101: Publlc pension profile Portugal (CGA): Average benefit per resident (2006, In EUR) 
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Figure 102: Publlc pension profile Sweden: Average benefit per resident (2006, In SEK) 
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Figure 103: Public pension contribution profile Sweden: Average contribution per resident (2006, In SEIO 
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Flgure 104: Socia! security pension profile Slovakia: Average benefit per resident (2006, In SKIQ 
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Profiles 

Figure 1 OS: Government employer pension profile Slovakia: Average benefit per resident (2006, In SKI() 
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Figure 106: Public pension profile United Kingdom: Average benefit per resident (2006, In GBP) 
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Sensitivity analyses 

Table 108: Sens ltlvltv analvsls social security pension scheme Austria 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r q scenario scenario 

1.0% 1.0% 825.95 39.7'16 937.55 39.3% 
1.0% 1.5% 825.95 39.7'16 976.56 45.1% 
1.0% 2.0% 825.95 39.7'16 1019.30 51.5% 
2.0% 1.0% 692.75 17.2% 774.18 15.1% 
2.0% 1.5% 692.75 17.2'16 802.72 19.3'16 
2.0% 2.0% 692.75 17.2'16 833.88 23.9'16 
3.0% 1.0% 591.20 0.0'16 651.65 -3.2'16 
3.0'16 1.5'16 591.20 0.0'16 672.90 0.0'16 
3.0% 2.0% 591.20 0.0% 696.04 3.4% 
4.0% 1.0% 512.28 -13.3% 557.89 -17 .1 % 
4.0% 1.5% 512.28 -13.3'16 574.00 -14.7'16 
4.0% 2.0% 512.28 -13.3'16 591.47 -12.1% 
5.0% 1.0% 449.88 -23.9% 484.82 -28.0% 
5.0% 1.5% 449.88 -23.9% 497.22 -26.1% 
5.0% 2.0% 449.88 -23.9'16 510.63 -24.1% 

Table 109: Sens ltlvltv analysis government emplover oenslon scheme Austria 2006 (In bn. EU R) 

Parameters Difference to Difference to 
ABO standard PBO standard 

r q scenario scenario 

1.0% 1.0% 310.82 39.7% 352.82 39.3'16 
1.0% 1.5% 310.82 39.7% 367.50 45.1% 
1.0% 2.0% 310.82 39.7% 383.58 51.5% 
2.0% 1.0% 260.70 17.2% 291.34 15.1'16 
2.0% 1.5% 260.70 17.2% 302.08 19.3% 
2.0% 2.0% 260.70 17.2% 313.81 23.9% 
3.0% 1.0% 222.48 0.09ft 245.23 -3.291, 
3.0% 1.59ft 222.48 0.09ft 253.23 0.09ft 
3.0% 2.0% 222.48 0.09ft 261.93 3.49ft 
4.0% 1.0% 192.78 -13.3% 209.94 -17.1 '16 
4.0% 1.5% 192.78 -13.3% 216.01 -14.7'16 
4.0% 2.0% 192.78 -13.3% 222.58 -12.1% 
5.0% 1.0% 169.30 -23.9% 182.45 -28.0% 
5.0% 1.5% 169.30 -23.9% 187.12 -26.1% 
5.0% 2.0% 169.30 -23.9% 192.16 -24.1% 
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Sensitivity analyses 

Table 110: Sens ltMtv analysis soclal security pension scheme Bulgaria 2006 On bn. BGN) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 120.77 35.9'!6 134.99 35.5'16 
1.0% 1.5% 124.58 40.2'!6 145.06 45.6% 
1.0% 2.0% 128.59 44.7'!6 156.36 57.0'!6 
2.0% 1.0% 101.30 14.0'!6 111.52 11.9'!6 
2.0% 1.5% 104.21 17.3'16 118.91 19.4'16 
2.0% 2.0% 107.26 20.7% 127.14 27.6% 
3.0% 1.0% 86.59 -2.6'!6 94.07 -5.6'!6 
3.0'!6 1.5'16 88.87 0.0'16 99.62 0.0'!6 
3.0% 2.0% 91.25 2.7'16 105.76 6.2'!6 
4.0% 1.0% 75.23 ·15.3% 80.80 ·18.9% 
4.0% 1.5% 77.04 -13.3% 85.07 -14.6% 
4.0% 2.0% 78.94 ·11.2% 89.75 -9.9% 
5.0% 1.0% 66.27 -25.4'16 70.50 ·29.2% 
5.0% 1.5% 67.75 -23.8'16 73.84 ·25.9'!6 
5.0% 2.0% 69.29 -22.0'16 77.48 -22.2'16 

Table 111: Senslt tMtv analysts socfal securltv oenslon scheme Czech RePCJbllc 2006 On bn. CZIO 
Parameters Difference to Difference to 

ABO standard PBO standard 
r a scenario scenario 

1.0% 1.0% 6916.30 29.6'6 8472.03 30.9'16 
1.0% 1.5% 7056.00 32.2'!6 8859.81 36.8'16 
1.0% 2.0% 7200.23 34.9'!6 9277.46 43.3% 
2.0% 1.0% 5985.47 12.1'!6 7216.97 11.5'16 
2.0% 1.5% 6096.96 14.2'16 7518.46 16.1% 
2.0% 2.0% 6211.84 16.4'6 7841.98 21.1% 
3.0% 1.0% 5248.10 -1.7'!6 6236.38 ·3.7'16 
3.0'!6 1.5'!6 5338.48 0.0'16 6474.35 0.0'16 
3.0% 2.0% 5431.46 1.7'16 6728.81 3.9'16 
4.0% 1.0% 4655.16 ·12.8'16 5458.49 -15.7'6 
4.0% 1.5% 4729.49 -11.4'16 5649.00 -12.7'6 
4.0% 2.0% 4805.83 ·10.0'6 5852.02 -9.6% 
5.0% 1.0% 4171.74 ·21.9'!6 4832.61 ·25.4'6 
5.0% 1.5% 4233.68 ·20.7% 4987.15 -23.0'6 
5.0% 2.0% 4297.20 -19.5% 5151.30 ·20.4% 
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Table 112: Senslt tMtv analysis social securttv i,enslon scheme Germanv 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 8209.89 34.7'16 8978.11 33.4% 
1.0% 1.5% 8736.94 43.4'16 9994.17 48.S'16 
1.0% 2.0% 9317.85 52.9'16 11181.17 66.1'16 
2.0% 1.0% 6824.20 12.0'16 7363.65 9.4% 
2.0% 1.5% 7225.22 18.6'16 8112.39 20.S'16 
2.0% 2.0% 7664.59 2S.8'16 8978.11 33.4'16 
3.0% 1.0% 5781.18 -5.1'16 6166.64 -8.4'16 
3.0'16 1.S'16 6093.12 0.0'16 6730.99 0.0'16 
3.0% 2.0% 6433.02 5.6'16 7377.20 9.6'16 
4.0% 1.0% 5270.16 -13.S'16 5259.79 -21.9% 
4.0% 1.5% 5227.45 -14.2'16 5694.14 -1S.4% 
4.0% 2.0% 5495.83 -9.8'16 6186.99 -8.1 '16 
5.0% 1.0% 4352.68 -28.6'16 4558.97 -32.3'16 
5.0% 1.5% 4552.72 -2S.3'16 4899.75 -27.2% 
5.0% 2.0% 4768.57 -21.7% 5283.19 -21.5'16 

Table 113: Sens ,ltMtv analysis aovemment emDlover i,enslon scheme Germany 2006 (In bn. E UR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 310.82 39.7'16 352.82 39.3'16 
1.0% 1.5% 310.82 39.7'16 367.50 4S.1'16 
1.0% 2.0% 310.82 39.7'16 383.58 S1.S'16 
2.0% 1.0% 260.70 17.2'16 291.34 15.1 '16 
2.0% 1.5% 260.70 17.2'16 302.08 19.3'16 
2.0% 2.0% 260.70 17 .2'16 313.81 23.9'16 
3.0% 1.0% 222.48 0.0'16 245.23 -3.2'16 
3.0'16 1.5'16 222.48 0.0'16 253.23 0.0'16 
3.0% 2.0% 222.48 0.0'16 261.93 3.4'16 
4.0% 1.0% 192.78 -13.3'16 209.94 -17.1'16 
4.0% 1.5% 192.78 -13.3'16 216.01 -14.7% 
4.0% 2.0% 192.78 -13.3'16 222.58 -12.1 '16 
5.0% 1.0% 169.30 -23.9% 182.45 -28.0% 
5.0% 1.5% 169.30 -23.9'16 187.12 -26.1% 
5.0% 2.0% 169.30 -23.9'16 192.16 -24.1'16 
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Sensitivity analyses 

Table 114: Senslt tMtv analvsls social securltv ,_,,Ion scheme Soaln 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 2438.28 40.2'!6 2808.06 40.0'!6 
1.0% 1.5% 2438.28 40.2'!6 2928.13 46.0'!6 
1.0% 2.0% 2438.28 40.2'16 3059.21 52.5% 
2.0% 1.0% 2041.18 17.4'!6 2311.26 1S.2'16 
2.0% 1.5% 2041.18 17.4'16 2399.41 19.6'16 
2.0% 2.0% 2041.18 17 .4'16 2495.38 24.4'16 
3.0% 1.0% 1739.40 0,0'16 1940.15 -3.3'!6 
3.0'!6 1.5'!6 1739.40 0.0'!6 2006.01 0,0'6 
3.0% 2.0% 1739.40 0,0'16 2077.53 3.6% 
4.0% 1.0% 1505.60 -13.4'!6 1657.31 -17.4'!6 
4.0% 1.5% 1505.60 -13.4'16 1707.33 -14.9'!6 
4.0% 2.0% 1505.60 -13.4'!6 1761.50 -12.2'!6 
5.0% 1.0% 1321.27 -24.0'16 1437.69 -28.3'16 
5.0% 1.5% 1321.27 -24.0'16 1476.28 -26.4'16 
5.0% 2.0% 1321.27 -24.0'16 1517.94 -24.3% 

Table 115: Senslt tMtv analysts social security pension scheme Finland 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 568.68 41.5% 718.59 42.7% 
1.0% 1.5% 575.47 43.2% 769.42 52.8'16 
1.0% 2.0% 582.37 44.9'16 826.62 64.2% 
2.0% 1.0% 471.09 17.2% 578.89 15.0% 
2.0% 1.5% 476.28 18.5% 615.03 22.1'16 
2.0% 2.0% 481.56 19,8'16 655.39 30.2'16 
3.0% 1.0% 397.83 -1.0'6 477.21 -5.2'!6 
3.0% 1.5% 401.89 0.0% 503.52 0.0'6 
3.0% 2.0% 406.02 1.0'l6 532.71 5.8'l6 
4.0% 1.0% 341.65 -15.0'!6 401.41 -20.3'16 
4.0% 1.5% 344.89 -14.2'1& 421.00 -16.4% 
4.0% 2.0% 348.18 -13.4'11, 442.59 -12.1'6 
5.0% 1.0% 297.74 -25.9% 343.65 -31.8'11, 
5.0% 1.5% 300.37 -25.3% 358.54 -28.8'11, 
5.0% 2.0% 303.03 -24.6'11, 374.84 -25.6'16 
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Table 116: Senslt tivlty analvsls social securltv Denslon scheme France 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r a scenario scenario 

1.0% 1.0% 6518.74 41.9'6 7748.90 42.3'16 
1.0% 1.5% 6518.74 41.9'16 8105.35 48.9'16 
1.0% 2.0% 6518.74 41.9'16 8497.84 56.1'11, 
2.0% 1.0% 5421.02 18.0'16 6314.55 16.0'11, 
2.0% 1.5% 5421.02 18.0'16 6569.74 20.7'11, 
2.0% 2.0% 5421.02 18.0'!6 6849.58 25.8'11, 
3.0% 1.0% 4595.06 0.0'!6 5257.57 -3.4'16 
3.0'11, 1.5'!6 4595.06 0.0'!6 5444.16 0.0'16 
3.0% 2.0% 4595.06 0.0'!6 5647.94 3.7'16 
4.0% 1.0% 3960.56 ·13.8% 4461.30 -18.1 '!6 
4.0% 1.5% 3960.56 -13.8% 4600.45 -15.5'!6 
4.0% 2.0% 3960.56 -13.8'!6 4751.82 -12.7'!6 
5.0% 1.0% 3463.76 -24.6% 3849.06 -29.3'!6 
5.0% 1.5% 3463.76 -24.6'16 3954.77 -27.4'!6 
5.0% 2.0% 3463.76 -24.6'6 4069.32 -25.3'11, 

Table 117: Senslt tlvltv analvsls aovemment emDlover pension scheme France 2006 (In bn. EU R) 

Parameters Difference to Difference to 
ABO standard PBO standard 

r g scenario scenario 
1.0% 1.0% 1274.61 40.2% 1556.80 41.3'16 
1.0% 1.5% 1274.61 40.2'!6 1627.32 47.7'16 
1.0% 2.0% 1274.61 40.2'16 1705.02 54.8% 
2.0% 1.0% 1066.87 17.3% 1274.02 15.6'16 
2.0% 1.5% 1066.87 17.3% 1324.72 20.2% 
2.0% 2.0% 1066.87 17 .3'16 1380.35 25.3% 
3.0% 1.0% 909.30 0.0% 1064.50 -3.4% 
3.0'6 1.5'6 909.30 0.0% 1101.69 0.0% 
3.0% 2.0% 909.30 0.0% 1142.33 3.7'16 
4.0% 1.0% 787.41 -13.4'!6 905.93 -17.8'!6 
4.0% 1.5% 787.41 -13.4% 933.73 -15.2'!6 
4.0% 2.0% 787.41 -13.4'11, 964.00 -12.5% 
5.0% 1.0% 691.39 -24.0'!6 783.53 ·28.9% 
5.0% 1.5% 691.39 ·24.0% 804.69 -27 .0'16 
5.0% 2.0% 691.39 -24.0'6 827.64 -24.9'16 
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Sensitivity analyses 

Table 118: Senslt tlvlty analvsls social securltv censlon scheme Greece 2006 On bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 656.07 41.6'16 686.73 39.6'16 
1.0% 1.5% 656.07 41.6'16 716.86 45.7'16 
1.0% 2.0% 656.07 41.6'16 750.11 52.5'16 
2.0% 1.0% 546.24 17.9'16 565.92 15.0'16 
2.0% 1.5% 546.24 17.9'16 587.66 19.5'16 
2.0% 2.0% 546.24 17.9'16 611.56 24.3'111 
3.0% 1.0% 463.24 0.0'16 475.95 -3.3'16 
3.0'16 1.5'16 463.24 0.0'16 491.95 0.0'16 
3.0% 2.0% 463.24 0.0'16 509.46 3.6'16 
4.0% 1.0% 399.28 -13.8'16 407.47 -17.2'16 
4.0% 1.5% 399.28 -13.8'111 419.47 -14.7'111 
4.0% 2.0% 399.28 -13.8'111 432.55 -12.1'16 
5.0% 1.0% 349.07 -24.6'16 354.33 -28.0'16 
5.0% 1.5% 349.07 -24.6'16 363.48 -26.1'11, 
5.0% 2.0% 349.07 -24.6'16 373.41 -24.1'16 

Table 119: Senslt tMtv analvsls social securltv censlon scheme Hunaarv 2006 On bn. HUF) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 72531.95 36.7'16 84223.52 37.5'16 
1.0% 1.5% 74879.08 41.1 '16 90908.39 48.5'16 
1.0% 2.0% 77345.87 45.8'16 98476.52 60.8'16 
2.0% 1.0% 60625.89 14.2'16 68908.32 12.5'6 
2.0% 1.5% 62423.86 17.6'16 73737.32 20.4'6 
2.0% 2.0% 64308.09 21.2'16 79157.74 29.3'6 
3.0% 1.0% 51659.48 -2.7'16 57662.11 -5.8'16 
3.0'111 1.5'16 53066.85 0.0'16 61236.23 0.0% 
3.0% 2.0% 54537.76 2.8'16 65215.30 6.5'16 
4.0% 1.0% 44760.62 -15.7% 49205.67 -19.6'16 
4.0% 1.5% 45883.98 -13.5'16 51911.73 -15.2'16 
4.0% 2.0% 47055.08 -11.3'16 54901.07 -10.3'16 
5.0% 1.0% 39347.67 -25.9'16 42706.54 -30.3'16 
5.0% 1.5% 40260.23 -24.1% 44798.91 -26.8'16 
5.0% 2.0% 41209.33 -22.3'16 47093.53 -23.1 % 
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Table 120: Senslt Mtv analYsls soclal securltv pension scheme Italy 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r a scenario scenario 

1.0% 1.0% 6302.73 42.6'16 6702.46 40.6'16 
1.0% 1.5% 6302.73 42.6'16 6953.08 45.9'16 
1.0% 2.0% 6302.73 42.6'16 7227.19 51.6'16 
2.0% 1.0% 5224.49 18.2'16 5512.24 15.7'16 
2.0% 1.5% 5224.49 18.2'16 5693.73 19.5'16 
2.0% 2.0% 5224.49 18.2'16 5891.60 23.6'16 
3.0% 1.0% 4420.08 0.0'16 4631.84 -2.8'16 
3.0'16 1.5'16 4420.08 0.0'16 4765,95 0.0'16 
3.0% 2.0% 4420.08 0.0'16 4911.69 3.1'16 
4.0% 1.0% 3805.76 -13.9'16 3964.81 -16.8'16 
4.0% 1.5% 3805.76 -13.9'16 4065.77 -14.7'16 
4.0% 2.0% 3805.76 -13.9'16 4175.13 -12.4'16 
5.0% 1.0% 3326.82 -24.7'16 3448.55 -27.6'16 
5.0% 1.5% 3326.82 -24.7'16 3525.87 -26.0'16 
5.0% 2.0% 3326.82 -24.7'16 3609.36 -24.3'16 

Table 121: Sens ~ lvltv analvsls soclal securttv iienslon scheme Lithuania 2006 (In bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 48.05 37.3'16 54.90 37.1'16 
1.0% 1.5% 50.40 44.0'16 60.16 50.3'16 
1.0% 2.0% 52.95 51.2'16 66.20 65.4'16 
2.0% 1.0% 39.80 13.7'16 44.67 11.6'16 
2.0% 1.5% 41.55 18.7'16 48.47 21.1'16 
2.0% 2.0% 43.42 24.0'16 52.79 31.9'16 
3.0% 1.0% 33.67 -3.8'16 37.21 -7.0'16 
3.0'16 1.5'16 35.01 0.0'16 40.03 0.0'16 
3.0% 2.0% 36.43 4.1 '16 43.20 7 .9'16 
4.0% 1.0% 29.00 -17.2'16 31.63 -21.0'16 
4.0% 1.5% 30.05 -14.2'16 33.77 -15.6'16 
4.0% 2.0% 31.16 -11.0'16 36.15 -9.7'16 
5.0% 1.0% 25.37 -27.5'16 27.35 -31.7'16 
5.0% 1.5% 26.20 -25.1'16 29.01 -27.5'16 
5.0% 2.0% 27.09 -22.6'16 30.85 -22.9'16 
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Table 122: Senslt lvitv analvsls oovemment emol"""" oenslon scheme Lithuania 2006 (In bn. E UR) 

Parameters Difference to Difference to 
ABO standard PBO standard 

r Q scenario scenario 
1.0% 1.0% 4.16 38.1'11, 4.78 37.9'11, 
1.0% 1.5% 4.36 44.9'11, 5.24 51.4'11, 
1.0% 2.0% 4.58 52.3'11, 5.78 66.9'11, 
2.0% 1.0% 3.43 14.1'16 3.87 11.8'16 
2.0% 1.5% 3.58 19.1'16 4.21 21.5'16 
2.0% 2.0% 3.75 24.5'11, 4.59 32.6'16 
3.0% 1.0% 2.89 -3.9'11, 3.21 -7.2'11, 
3.0% 1.5'16 3.01 0.0% 3.46 0.0'11, 
3.0% 2.0% 3.13 4.1'111 3.74 8.1'11, 
4.0% 1.0% 2.49 -17.4'16 2.72 -21.4'!6 
4.0% 1.5% 2.58 -14.4'11, 2.91 -15.9'16 
4.0% 2.0% 2.67 -11.3'11, 3.12 -9.8'11i 
5.0% 1.0% 2.17 -28.0'lli 2.35 -32.2'16 
5.0% 1.5% 2.24 -25.6'11, 2.49 -28.0'16 
5.0% 2.0% 2.32 -23.1 '16 2.66 -23.3'16 

Table 123: Sens ltlvltv analysis social securltv pension scheme Latvia 2006 On bn. LVU 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 16.06 34.0'16 18.94 35.8'16 
1.0% 1.5% 16.31 36.0'111 20.00 43.4'16 
1.0% 2.0% 16.56 38.1'16 21.18 51.8'16 
2.0% 1.0% 13.66 14.0'11, 15.74 12.9'11, 
2.0% 1.5% 13.85 15.6'11, 16.51 18.4'16 
2.0% 2.0% 14.04 17.2'11, 17.36 24.5'111 
3.0% 1.0% 11.84 -1.2'11, 13.38 -4.1'11, 
3.0'16 1.5'11, 11.99 0.0'11, 13.95 O.O'lli 
3.0% 2.0% 12.14 1.3% 14.58 4.5'11i 
4.0% 1.0% 10.42 -13.1 'Iii 11.57 -17.0'lli 
4.0% 1.5% 10.53 -12.1 '11, 12.01 -13.9'11, 
4.0% 2.0% 10.66 -11.1 'Iii 12.49 -10.5'11i 
5.0% 1.0% 9.28 -22.6'11, 10.17 -27.1'11, 
5.0% 1.5% 9.38 -21.8'11, 10.51 -24.6'11, 
5.0% 2.0% 9.48 -20.9'11, 10.88 -22.0'16 
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Table 124: Sens ltlvlty analvsls soclal security pension scheme Malta 2006 On bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r 0 scenario scenario 

1.0% 1.0% 13.85 33.6'11, 15.32 32.9% 
1.0% 1.5% 14.68 41.6'11, 16.89 46.5'16 
1.0% 2.0% 15.59 50.4'11, 18.70 62.2'11, 
2.0% 1.0% 11.59 11.8'16 12.65 9.7'16 
2.0% 1.5% 12.22 17.9'16 13.81 19.8'16 
2.0% 2.0% 12.92 24.6'11, 15.13 31.3'16 
3.0% 1.0% 9.87 -4.8'16 10.65 -7.6'16 
3.0'11, 1.5'16 10.37 0.0'16 11.53 0.0'16 
3.0% 2.0% 10.91 5.2'16 12.52 8.6% 
4.0% 1.0% 8.54 -17.6'16 9.12 -20.9'16 
4.0% 1.5% 8.93 -13.8'16 9.80 -15.0% 
4.0% 2.0% 9.36 -9.7'16 10.57 -8.3'16 
5.0% 1.0% 7.49 -27.8'11, 7.93 -31.2% 
5.0% 1.5% 7.81 -24.7% 8.47 -26.5'16 
5.0% 2.0% 8.15 -21.3'16 9.07 -21.3'16 

Table 125: Sens .I lvltv analvsls a, vemrnent ernDlffll@r -1on scheme Malta 2006 On bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 2.86 36.1 '16 2.95 35.6% 
1.0% 1.5% 3.04 45.0'16 3.28 50.4'16 
1.0% 2.0% 3.25 54.8'16 3.65 67.8'16 
2.0% 1.0% 2.36 12.5'16 2.40 10.4% 
2.0% 1.5% 2.50 19.2'16 2.64 21.2% 
2.0% 2.0% 2.66 26.5'16 2.91 33.7% 
3.0% 1.0% 1.99 -5.1% 2.00 -8.1'16 
3.0'16 1.5'16 2.10 0.0'16 2.18 0.0% 
3.0% 2.0% 2.22 5.6% 2.38 9.2'16 
4.0% 1.0'l6 1.71 -18.6% 1.70 -22.0'11, 
4.0% 1.5% 1.79 -14.6% 1.83 -15.8'16 
4.0% 2.0% 1.88 -10.2'16 1.98 -8.9% 
5.0% 1.0% 1.49 -29.1'11, 1.47 -32.7% 
5.0% 1.5% 1.56 -25.9'16 1.57 -27.9'16 
5.0% 2.0% 1.63 -22.4'16 1.69 -22.5% 
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Sensitivity analyses 

Table 126:SensltM itv analvsls social securltv -,,sion scheme Netherlands 2006 On bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 1802.92 41.3'!6 1802.92 41.3'16 
1.0% 1.5% 2054.61 61.1'!6 2054.61 61.1 '16 
1.0% 2.0% 2358.49 84.9'!6 2358.49 84.9'16 
2.0% 1.0% 1419.84 11.3'16 1419.84 11.3'!6 
2.0% 1.5% 1594.86 25.0'16 1594.86 25.0'16 
2.0% 2.0% 1802.92 41.3'16 1802.92 41.3'16 
3.0% 1.0% 1149.97 -9.9'16 1149.97 -9.9'!6 
3.0'16 1 .5CJ6 1275.64 0.0'16 1275.64 O.OCJ6 
3.0% 2.0% 1422.96 11.5'16 1422.96 11.5'16 
4.0% 1.0% 954.12 -25.2'16 954.12 -25.2'16 
4.0% 1.5% 1046.97 -17.9% 1046.97 -17.9% 
4.0% 2.0% 1154.45 -9.5'16 1154.45 -9.5'!6 
5.0% 1.0% 808.16 -36.6'16 808.16 -36.6'16 
5.0% 1.5% 878.53 -31.1 % 878.53 -31.1 '16 
5.0% 2.0% 959.07 -24.8'16 959.07 -24.8'16 

Table 127: Sens .ltlvlty analysis social securltv pension scheme Poland 2006 On bn. Pl.N) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 4336.08 39.9% 4944.08 39.7'16 
1.0% 1.5% 4393.33 41.7'16 5220.53 47.5'16 
1.0% 2.0% 4451.78 43.6'16 5525.99 56.2'16 
2.0% 1.0% 3612.36 16.5'16 4050.50 14.5'16 
2.0% 1.5% 3655.95 17.9'16 4251.18 20.1'16 
2.0% 2.0% 3700.40 19.4'16 4471.52 26.4'16 
3.0% 1.0% 3066.26 -1.1 '16 3389.29 -4.2'16 
3.0% 1.5'16 3100,20 0.0'16 3538.42 0.0'16 
3.0% 2.0% 3134.77 1.1% 3701.19 4.6'111 
4.0% 1.0% 2645.38 -14.7'16 2888.60 -18.4'16 
4.0% 1.5% 2672.33 -13.8'16 3001.84 -15.2% 
4.0% 2.0% 2699.75 -12.9'16 3124.73 -11.7'16 
5.0% 1.0% 2314.75 -25.3% 2501.47 -29.3% 
5.0% 1.5% 2336.54 -24.6'16 2589.16 -26.8% 
5.0% 2.0% 2358.68 -23.9% 2683.84 -24.2'16 
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Appendix 

Table 128: Sens ltlvttv analysis government emcloW!r pension scheme Poland 2006 (In bn. P LN) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 354.76 39,9'16 404.50 39.7'16 
1.0% 1.5% 359.44 41.7'16 427.12 47.5'16 
1.0% 2.0% 364.22 43.6'16 452.11 56.2'16 
2.0% 1.0% 295.55 16.5'16 331.39 14.5'16 
2.0% 1.5% 299.11 17.9'16 347.81 20.1'16 
2.0% 2.0% 302.75 19.4'16 365.84 26.4'16 
3.0% 1.0% 250.87 -1.196 277.30 -4.2'16 
3.096 1.5'16 253.64 0.0'16 289.50 0.096 
3.0% 2.0% 256.47 1.1 '16 302.81 4.696 
4.0% 1.0% 216.43 -14.796 236.33 -18.4'16 
4.0% 1.5% 218.64 -13.8'16 245.60 -15.296 
4.0% 2.0% 220.88 -12.9'16 255.65 -11.796 
5.0% 1.0% 189.38 -25.3'16 204.66 -29.396 
5.0% 1.5% 191.16 -24.696 211.83 -26.896 
5.0% 2.0% 192.98 -23.9'16 219.58 -24.2'16 

Table 129: Senslt tlvttv analysis social securltv pension scheme Portugal 2006 On bn. EUR) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r a scenario scenario 

1.0% 1.0% 540.41 37 .996 646.09 39.3'16 
1.0% 1.5% 540.41 37.996 673.44 45.2'16 
1.0% 2.0% 540.41 37.996 703.49 51.7'16 
2.0% 1.0% 456.45 16.596 533.37 15.096 
2.0% 1.5% 456.45 16.596 553.26 19.396 
2.0% 2.0% 456.45 16.596 575.04 24.096 
3.0% 1.0% 391.93 0.096 449.00 -3.296 
3.096 1.596 391.93 0.096 463.75 0.096 
3.0% 2.0% 391.93 0.096 479.84 3.596 
4.0% 1.0% 341.41 -12.996 384.53 -17 .1 '16 
4.0% 1.5% 341.41 -12.996 395.66 -14.796 
4.0% 2.0% 341.41 -12.996 407.76 -12.196 
5.0% 1.0% 301.18 -23.296 334.31 -27.996 
5.0% 1.5% 301.18 -23.296 342.86 -26.196 
5.0% 2.0% 301.18 -23.296 352.12 -24.196 
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Sensitivity analyses 

Table 130: Sensit lvlty analysis social securltv pension scheme Sweden 2006 (In bn. SEK) 
Parameters Difference to Difference to 

ABO standard PBO standard 
r Q scenario scenario 

1.0% 1.0% 10317.lS 44.5% 12026.04 45.8% 
1.0% 1.5% 10317.15 44.5% 12708.38 54.1% 
1.0% 2.0% 10317.15 44.5'11, 13478.51 63.4'11, 
2.0% 1.0% 8492.00 18.9'11, 9630.04 16.7'11, 
2.0% 1.5% 8492.00 18.9'11, 10099.33 22.4% 
2.0% 2.0% 8492.00 18.9'11, 10625.70 28.8% 
3.0% 1.0% 7141.32 0.096 7917.99 -4.096 
3.0'll, 1.596 7141.32 0.096 8249.32 0.096 
3.0% 2.0% 7141.32 0.0% 8618.67 4.5% 
4.0% 1.0% 6117.21 -14.3'11, 6659.40 -19.3% 
4.0% 1.5% 6117.21 -14.3'11, 6899.06 -16.4% 
4.0% 2.0% 6117.21 -14.3% 7164.62 -13.1 'll, 
5.0% 1.0% 5323.70 -25.5'!6 5710.22 -30.896 
5.0% 1.5% 5323.70 -25.5'!6 5887.48 -28.6'!6 
5.0% 2.0% 5323.70 -25.5'11, 6082.78 -26.396 

Table 131: Sensit tlvlty analysis social securltv pension scheme Slovakia 2006 (In bn. SKI() 

Parameters Difference to Difference to 
ABO standard PBO standard 

r Q scenario scenario 
1.0% 1.0% 4104.27 38.196 4581.09 37.3% 
1.0% 1.5% 4243.99 42.896 4932.46 47.9% 
1.0% 2.0% 4392.00 47.896 5326.63 59.796 
2.0% 1.0% 3410.89 14.8% 3754.50 12.5'l6 
2.0% 1.5% 3515.86 18.3% 4011.63 20.3% 
2.0% 2.0% 3626.36 22.0'16 4297.78 28.8% 
3.0% 1.0% 2890.65 -2.796 3143.25 -5.8% 
3.0% 1.596 2971.75 0.0% 3336.06 0.0% 
3.0% 2.0% 3056.76 2.9% 3549.10 6.4% 
4.0% 1.0% 2491.26 -16.2% 2680.43 -19.7'!6 
4.0% 1.5% 2555.34 -14.0% 2828.12 -15.296 
4.0% 2.0% 2622.29 -11.8'16 2990.25 -10.496 
5.0% 1.0% 2178.52 -26.7% 2322.63 -30.4'111 
5.0% 1.5% 2230.14 -25.0% 2437.97 -26.9% 
5.0% 2.0% 2283.90 -23.1% 2563.80 -23.1'11, 
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Appendix 

Table 132: Senslt tlvlty analvsls aovemment employer pension scheme Slovakia 2006 On bn. S Kl() 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 201.13 43.3'16 223.92 42.6'16 
1.0% 1.5% 209.34 49.1 '16 242.47 54.4'!6 
1.0% 2.0% 218.08 SS.3'!6 263.40 67 .7'16 
2.0% 1.0% 163.43 16.4'16 179.42 14.3% 
2.0% 1.5% 169.44 20.7'16 192.63 22.7'16 
2.0% 2.0% 175.81 25.2'16 207.40 32.1'16 
3.0% 1.0% 139.45 -0.7'16 147.38 -6. 1'16 
3.0'!6 1.S'16 140.40 0.0'!6 1S7.04 0,0'16 
3.0% 2.0% 145.17 3.4'!6 167.75 6.8'16 
4.0% 1.0% 115.25 -17 .9'16 123.70 -21.2% 
4.0% 1.5% 118.72 -15.4% 130.94 -16.6% 
4.0% 2.0% 122.38 -12.8'16 138.91 -11.S'16 
5.0% 1.0% 99.44 -29.2'16 105.78 -32.6'16 
5.0% 1.5% 102.17 -27.2'16 111.33 -29.1% 
5.0% 2.0% 105.04 -2S.2'16 117.39 -2S.2'16 

:lvltv analvsls soclal securltv oenslon scheme UK 2006 On bn. GBP)235 Table 133: Senslt 
Parameters Difference to Difference to 

ABO standard PBO standard 
r g scenario scenario 

1.0% 1.0% 1625.44 34.9'16 
1.0% 1.5% 1625.44 34.9% 
1.0% 2.0% 1625.44 34.9'16 
2.0% 1.0% 1390.09 1S.3'16 
2.0% 1.5% 1390.09 15.3'16 
2.0% 2.0% 1390.09 1S.3'16 
3.0% 1.0% 1205.14 0.0% 
3.0'16 1.5'16 1205. 14 0.0'16 
3.0% 2.0% 1205.14 0.0% 
4.0% 1.0% 1057.69 -12.2% 
4.0% 1.5% 1057.69 -12.2'16 
4.0% 2.0% 1057.69 -12.2% 
5.0% 1.0% 938.56 -22.1 '16 
5.0% 1.5% 938.56 -22.1 '16 
5.0% 2.0% 938.56 -22.1'16 

235 For the social security pension scheme of the UK, only PBO calculations were carried out. 
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