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Introduction 

 
A number of economic studies have concluded that population ageing poses a 

serious threat to the financial sustainability of public pension and health systems in 
many European OECD countries and new EU member states.2  But how serious are 
the long-term effects of population ageing in the UNECE emerging market 
economies? To answer this question, the Secretariat has initiated a project aiming to 
assess the employment and fiscal implications of ageing in these countries. The 
project has been developed in response to the suggestion by a UNECE member 
country. 

 
In the first stage of the project, the Secretariat has prepared and distributed a 

questionnaire aiming to collect comparable information on the financial sustainability 
of social-security systems in countries of two UNECE sub-regions:  Eastern Europe, 
the Caucasus and Central Asia (EECCA) and Southeastern Europe (SEE).3 This could 
provide a realistic framework for an informed discussion of the national policies and 
programmes developed in the SEE region in response to population ageing. In order 
to minimize the reporting burden, the questionnaire has been presented in the 
electronic format (Excel file). It is similar to the questionnaire submitted in 2000 to 
the OECD countries participating in the Joint Project on the Public Finance 
Implications of Ageing.4  

 
The next three sections of the paper discuss population prospects in the 

countries investigated, explain the logic underlying the questionnaire and describe the 
reporting requirements for the next stage of the project. The subsequent section 
outlines the impact of the above-mentioned OECD project on pension reform in the 
Czech Republic. The concluding section concludes. Annex 1 presents four tables that 
illustrate the median age and dependency trends in EECCA and SEE countries 
according to the latest version of UN population forecasts. Annex 2 proposes a series 
of steps to complete the questionnaire mentioned above.     
 
Population prospects in the UNECE emerging market economies 
 

                                                 
1 UNECE, 1211 Geneva 10, Switzerland. 
2 See e.g. ‘The Impact of Ageing on public expenditure: projections for the EU25 Member States on 
pensions, health care, long-term care, education and unemployment transfers (2004-2050).’ European 
Economy, Special Report n��������	� 
3 The EECCA region consists of Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, 
Republic of Moldova, Russian Federation, Tajikistan, Turkmenistan, Ukraine and Uzbekistan. The 
SEE region consists of Albania, Bosnia and Herzegovina, Bulgaria, Croatia, FYR Macedonia, 
Montenegro, Romania, and Serbia. 
4 The assistance of Mr Howard Oxley of the OECD is gratefully acknowledged. However, the author 
assumes full responsibility for any errors or omissions.    



The latest revision of the UN World Population Prospects implies that all 
EECCA and SEE countries will experience population ageing over the period 2000-
2050 (Tables 1 and 2). In most of them and especially in five EECCA countries 
(Armenia, Belarus, Georgia, Russian Federation and Ukraine) and four SEE countries 
(Bosnia and Herzegovina, Bulgaria, Croatia and Romania), the ageing process will be 
associated with rising dependency ratios as the share of the working-age groups in 
total population shrinks (Tables 3 and 4). In these economies, the combination of an 
ageing and declining population is bound to have an adverse affect on the effective 
labor supply, threatening to undermine sustainability of their public pension and 
health systems. 
 

In order to examine systematically the employment and fiscal implications of 
ageing in the countries investigated, it is desirable to utilize a comparable framework. 
Therefore, the Secretariat has proposed a set of projections for population, 
employment and output trends in all EECCA and SEE countries that are based on 
common assumptions. It has also proposed a uniform reporting framework for fiscal 
scenarios in the questionnaire. National authorities have been asked to provide a 
description of their age-related models and produce the baseline and alternative fiscal 
projections, including sensitivity tests. More details are provided in Annex 2.  

 
To date no completed questionnaires have been received by the Secretariat. 

However, if they arrive, national results could be compared and presented by the 
Secretariat in a special study. This process could enhance the transparency of policy-
oriented discussions of ageing in the reporting countries while checking the 
consistency of alternative scenarios for social-security reform. 
 
A comparable framework for assessment 
 

The period of analysis should be sufficiently long to permit the examination of 
effects of the changing demographic trends on pensions and other age-related 
spending and the impact of recent social-security legislation. The basic data and 
projections are available for the period 1995-2050 that meets these requirements. 
National projections should be built along the following data sets (modules): 
 

��Population projections 
��Labour market trends 
��Aggregate output growth 
��Age-related fiscal trends 

 
These four modules, presented in the questionnaire in Excel spreadsheets, are briefly 
described below. 
 
Population projections 
 

The population module describes demographic assumptions of the Secretariat 
that rely on the medium variant of the 2004 edition of the UN World Population 
Prospects: The Second Revision. If the authorities prefer to use their own 
demographic assumptions, they should report them separately in the spreadsheet with 
demographic assumptions. 
 



Labour market trends 
 

Key labour market data (population and participation rates of 5-year age 
groups, the labour force and employment) are provided in the baseline scenario of the 
Secretariat. Estimates of participation rates for the male and female 5-year age groups 
until 2000 and their projections until 2020 have been completed by the ILO last 
year.5 It is assumed that the participation rates remain unchanged at their 2020 levels 
until 2050. Projections of employment are based on the assumption that the 
equilibrium rate of unemployment reaches 7 per cent in 2010 and remains constant in 
subsequent years. The level of employment in the base year (2000) is defined by the 
difference between the estimated labour force and unemployment. The labour force 
has been estimated with the aid of the ILO participation rates and the UN population 
projections mentioned above.  

 
Unemployment during the 1995-2000 period has been estimated by the 

Secretariat on the basis of the labour force survey (LFS) data for eight EECCA 
countries (Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Republic of 
Moldova, Russian Federation and Ukraine) and four SEE countries (Bulgaria, 
Croatia, Romania, Serbia and Montenegro). Unemployment in subsequent years is 
based on the assumption that the unemployment rate declines to 7 per cent by 2010 
and remains constant thereafter. In four EECCA countries (Belarus, Tajikistan, 
Turkmenistan and Uzbekistan) and three SEE countries (Albania, Bosnia and 
Herzegovina, FYR Macedonia) no comparable employment measures could be 
estimated because no LFS data on involuntary unemployment and informal 
employment have been available. Therefore, employment in these countries has been 
derived while setting the unemployment rate to 7 per cent over the entire 1995-2050 
period.    
 
Aggregate output growth 
 

Aggregate output growth is derived from the labour productivity and 
employment projections. The Secretariat assumes in its baseline that each economy 
investigated takes advantage of productivity catch-up opportunities up to 2025. The 
productivity catch-up model is defined by the following equation:   

 
C(t) = (1+ )*C(t-1) + *[A(t-1) – C(t-1)].   
 
C and A denote labour productivity, measured by GDP per worker, in the 

relevant EECCA or SEE country and the United States,  refers to the productivity 
growth trend of 1½ per cent per annum, t indexes time and�  is a catch-up parameter 
equal to 1½ per cent. Thus the productivity gap vis-à-vis the US economy declines by 
1½ per cent  per year up to 2025 and remains constant thereafter.6 GDP levels in the 
base year are expressed in comparable purchasing parity terms estimated by the 
OECD for most SEE economies and reported in the World Penn Tables. The PPPs 
for two EECCA countries (Turkmenistan and Uzbekistan) and two SEE countries 
(Bosnia and Herzegovina, Serbia and Montenegro) have been estimated by the 

                                                 
5 For details, see the ILO Economically Active Population Estimates and Projections database, 
http://laborsta.ilo.org. 
6 For a more detailed discussion of the catch-up model, see UNECE, Economic Survey of Europe, 2004 
No. 1, Box 4.2.1 on p. 102 [http://www.unece.org/ead/pub/surv_041.htm]. 



Secretariat. After 2025 it is assumed that labour productivity increases at the trend 
growth rate of 1½ per cent per year. If the authorities prefer to use their own 
productivity growth projections, then these should be reported in the alternative 
baseline scenario within the questionnaire. It would be helpful to specify the 
underlying assumptions either in the spreadsheet or in a separate note. 
 
Age-related fiscal trends  
 

Depending on their choice of the baseline, the authorities should report the 
age-related public expenditure, fiscal balances and public debt. Real wages should 
grow in line with the labour productivity growth projected by the UNECE (see 
above) or by the authorities. If the fiscal models consider explicitly the development 
of the public debt burden, the Secretariat proposes that a real interest rate be linked to 
growth of real GDP. This would make national results more comparable. It would be 
also very helpful if more detailed information on pensions could be provided in the 
relevant module of the questionnaire. The Secretariat would also appreciate receiving 
information on detailed characteristics of the retirees in supplementary tables that 
appear in the final part of the questionnaire.  
 
Sensitivity tests and policy simulations 
 
Sensitivity tests 
 

The fiscal outcomes are likely to be influenced by the choice of key 
demographic, labour market and productivity assumptions. Three sensitivity tests are 
included in the secretariat’s questionnaire.  
 

The first sensitivity test is based on an increase in life expectancy at 65 by one 
year over the values projected in the medium variant of the UN World Population 
Prospects that are reported in the questionnaire. In addition, the authorities might 
want to test the sensitivity of the fiscal balance to changes in the projected fertility 
rates and other demographic variables. 
 

The second sensitivity test is based on the decrease of projected employment 
by 5 per cent. The outcome of the test depends on the particular model used for the 
simulation of fiscal outcomes. The authorities might also want to test the sensitivity 
of fiscal balance to changes in the structural unemployment rates and age-gender 
specific participation rates.    
 

The third sensitivity test is based on the assumption of slower labour 
productivity growth that is consistent with a catch-up factor of 1 per cent operating 
until 2010 and subsequent growth along the long-term trend of 1.5 per cent per 
annum. The authorities might want to perform additional tests based on different 
catch-up factors and assumptions about the pace of technical progress.   
 
Policy simulations 
 

Baseline projections for age-related spending should include effects of the 
policies legislated by the end of 2004. The Secretariat’s questionnaire includes three 
policy simulations that are described below.  



 
The first policy simulation assumes a gradual increase of the statutory 

retirement age by 6 months per year that starts in 2010 and continues until the limit of 
65 years is reached for both men and women. Our understanding of the results would 
be enhanced if the authorities provided additional information on their assumptions 
concerning the relationship between statutory and effective retirement ages. They 
might also want to perform additional simulations that reveal effects of alternative 
policy measures on statutory and effective ages of retirement with the aid of the basic 
framework for assessment provided by the Secretariat.  
 

The second policy simulation assumes a switch towards a CPI-based indexing 
of retirement benefits from 2010 onwards. While this type of indexing is likely to 
improve notionally the fiscal balance, it would be helpful if the simulation results 
were to include the changing replacement rates (ratios of average pensions to 
pensionable earnings) so that the feasibility of this approach to pension indexing 
could be explored in political economy terms. The authorities might want to simulate 
fiscal outcomes with the aid of other indexing methods, e.g. Swiss indexing that 
increases pensions by the average of the consumer price level and wage growth rates. 
 

The third policy simulation is based on the assumption of policies that increase 
from 2010 inflows of able-bodied migrants by 0.25 per cent of the population per 
year. It is important that the simulation takes into account that the immigrants and 
their children are likely to acquire permanent residence status and accrue entitlements 
to pensions and other benefits over time.  

 
 Policy simulations could be further enriched, if the authorities have reliable 
data about the demographic behaviour and labour-market performance of ethnic 
minorities.7 Additional insights might also be gained by extending the time horizon of 
model simulations, providing that demographic forecasts are available for the post-
2050 period.  
 
The impact of the OECD ageing project in the Czech Republic   
  
 To illustrate the potential usefulness of the UNECE ageing project, this section 
describes briefly the Czech experience with a similar OECD project. The Czech 
Republic has participated in the OECD ageing project from late 1990s. The analysis 
and policy simulations have been enriched by the process of regular OECD economic 
surveys of the Czech Republic that included discussions of social-security issues 
between OECD economists and experts from government ministries (Finance, Labour 
and Social Affairs, Health), the Social Security Administration, the Confederation of 
Trade Unions, the Czech National Bank, and some economic and sociological 
university institutes. 

 
Czech authorities have decided that in addition to reliable data and analytically 

sound models, it is necessary to create a broad multi-party consensus for pension 
reform, if it is to be successful. The rationale for the consensual approach has been 

                                                 
7 See e.g. A. Burns and J. Cekota, ‘Coping with population ageing in Hungary.’ Economics Department 
Working Papers, N�������OECD, 2002. The OECD Economics Department Working Papers are 
accessible free of charge at the following website: www.oecd.org.eco/Working_Papers/. 



provided by an ILO study, concluding that it has worked reasonably well in a number 
of European countries.8  

 
The search for the broad social consensus has started in 2004 when the five 

political parties represented in the lower house of Czech parliament agreed to form a 
joint Expert Group on pension reform. The government provided support to the 
Executive Team that was to produce within 9 months comparable proposals for 
pension reform in close co-operation with members of the parliamentary Expert 
Group. The Executive Team consisted of economists from the central bank and two 
ministries (Finance, Labour and Social Affairs). The first step was to agree on basic 
inputs to the pension model, i.e. demographic and macroeconomic projections. 
Subsequently, the Executive Team started its technical work, refining the model and 
producing alternative policy simulations according to instructions from the five 
political parties represented in the Expert Group. 

 
Preliminary results were available before the end of 2004 and the final report 

produced by June 2005.9 The process was transparent, with all assumptions, results 
and relevant information available to the public in the national language on the 
Internet (www.reformaduchodu.cz). Results were also published in the mass media 
and presented at various conferences and seminars. Additional information in both 
Czech and English is available on the main website of the Ministry of Labour and 
Social Affairs (www.mpsv.cz). An independent assessment of the institutional 
mechanism and pension reform proposals produced for the multi-party parliamentary 
Expert Group is provided in a recent OECD working paper.10  

 
To date, the Czech discussion has not resulted in an all-party agreement on the 

basics of pension reform and the final outcome remains uncertain.11 Transparency by 
itself does not assure efficient outcomes and the broad consensus on the long-term 
reform remains elusive in a political system dominated by the 4-year electoral cycle. 
However, the continued and open discussion can eventually achieve a solid support 
for a comprehensive reform that would assure long-term viability of the pension 
system.  

 
Conclusions 
 

The UNECE questionnaire on the employment and fiscal implications of 
ageing in the EECCA and SEE countries is based on a simple but robust model that 
can be applied to the available demographic and economic data and projections. The 
next stage of the project cannot proceed unless at least a few countries complete and 
return the questionnaire to the Secretariat. The Czech experience with a similar 
OECD project illustrates the important role of pension model simulations in the 
policy-making process. 
                                                 
8 See E. Reynaud, Social Dialogue and Pension Reform, ILO, Geneva, 2002. 
9  The full report of the Executive Team is available in Czech on the Internet. See Výkonný tým, 
��	 
������
�	�, Prague 2005 (http://www.mpsv.cz/files/clanky/2076/report.pdf).  
10 See P. Hemmings and E. Whitehouse, ‘Assessing the 2005 Czech proposals for pension reform.’ 
Economics Department Working Papers, N������ OECD, 2006. 
11 It is not obvious how to reconcile the apparent conflicts among the five party positions presented in 
the Concluding Report of the Temporary Commission for Pension Reform of the Chamber of Deputies 
of the Parliament, Prague, 2005 (http://www.mpsv.cz/files/clanky/2076/report.pdf). 
 



Annex 1. Tables  
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Median age in EECCA countries, 2000-2050

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Armenia 30.7 32.8 34.8 37.0 39.3 42.0 44.7 47.3 49.7 51.3 51.5
Azerbaijan 25.6 27.0 28.5 30.1 32.2 34.3 36.4 38.0 38.9 39.5 40.2

Belarus 36.5 38.1 39.2 40.5 41.9 43.7 45.8 47.9 49.9 50.7 50.0

Georgia 34.8 36.4 37.9 39.4 41.0 42.7 44.6 46.5 47.8 48.5 48.4
Kazakhstan 27.9 29.4 30.9 32.4 34.3 36.7 38.9 40.5 41.4 42.1 42.9
Kyrgyzstan 23.2 24.4 26.1 28.0 30.1 32.1 34.0 35.6 37.1 38.6 39.9
Moldova 31.7 32.8 34.3 36.1 38.2 40.5 42.8 45.1 46.6 47.2 47.3
Russia 36.8 38.2 39.3 40.5 42.1 43.8 45.8 47.7 49.2 49.3 48.6
Tajikistan 19.9 21.7 23.7 25.9 28.0 30.1 32.2 34.2 35.9 37.4 38.9
Turkmenistan 21.6 23.3 25.0 27.0 29.0 31.1 33.0 34.6 35.9 37.3 38.6
Ukraine 37.3 38.7 39.8 41.2 42.7 44.4 46.3 48.2 50.1 51.0 50.7
Uzbekistan 21.5 23.3 25.2 27.5 29.9 32.2 34.3 36.1 37.7 39.2 40.5

Source: UN, World Population Prospects: The 2002 Revision , medium variant.

Table 2.  Median age in SEE countries, 2000-2050

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Albania 26.7 28.4 30.0 31.6 33.3 35.2 37.1 38.8 40.0 41.1 41.9
Bosnia-Herzegovina 35.1 37.5 39.8 41.7 43.4 44.9 46.7 48.2 49.5 49.8 49.4
Bulgaria 39.1 40.2 41.2 42.6 44.2 46.0 47.7 49.2 50.5 51.1 50.6
Croatia 38.9 40.2 40.9 41.6 42.5 43.4 44.3 44.8 44.9 44.8 44.9
FYR Macedonia 32.3 33.6 34.8 36.1 37.5 38.8 40.0 40.9 41.6 42.2 42.8
Romania 34.7 36.4 38.0 39.7 41.7 43.6 45.2 46.8 47.7 47.7 47.4
Serbia-Montenegro 35.4 36.5 37.6 38.8 40.1 41.5 42.8 44.0 44.8 45.2 45.4

Source: UN, World Population Prospects: The 2002 Revision , medium variant.



 
 

 
 

 
 
 
 
 
  

Table 3. Total dependency ratio in EECCA countries, 2000-2050 

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Armenia 475 393 318 321 358 418 470 495 527 587 688
Azerbaijan 591 521 439 416 430 458 493 507 513 523 553
Belarus 478 426 389 397 438 485 528 546 589 645 734
Georgia 501 479 435 431 454 492 537 560 593 640 700
Kazakhstan 529 471 428 424 450 470 486 481 501 532 571
Kyrgyzstan 666 589 510 478 457 451 452 454 469 486 514
Moldova 478 409 369 377 413 454 474 477 505 562 648
Russia 439 401 366 389 438 493 530 544 578 631 709
Tajikistan 785 647 547 494 474 461 445 432 436 457 491
Turkmenistan 687 580 489 470 471 469 460 447 449 470 504
Ukraine 463 442 411 414 445 482 517 538 588 652 734
Uzbekistan 695 583 493 454 437 431 432 440 455 476 509

Note: Per 1000 population 15-64.
Source: UN, World Population Prospects: The 2002 Revision , medium variant.

 Table 4.   Total dependency ratio in SEE countries, 2000-2050 

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 
Albania 549 504 466 448 450 469 493 509 528 551 574 
Bosnia-Herzegovina 405 382 367 383 433 495 558 609 650 685 738 
Bulgaria 468 428 411 441 477 506 534 567 625 710 779 
Croatia 486 505 500 522 552 579 602 617 637 666 693 
FYR Macedonia 483 472 466 475 495 511 525 543 564 593 621 
Romania 462 431 423 433 456 473 467 519 579 658 704 
Serbia-Montenegro 496 480 459 468 500 516 529 546 575 613 656 

Note:  Population 0-14 and 65+ per thousand population 15-64. 
Source:  UN , World Population Prospects:  The 2002 Revision, medium variant. 



Annex 2.  Instructions for completing the questionnaire  
 

The following instructions propose a series of steps to complete the questionnaire 
on fiscal implications of ageing that was sent to national focal points or 
representatives in the Excel format. Please note that even partially completed 
questionnaires would be most appreciated by the UNECE Secretariat.  
 

1. Open sheet A of the Excel file and answer as fully as possible parts A1, A2, 
A3 and A4. 

2. Open sheet B and, if necessary, complete part B2. 
3. Open sheet C and complete parts C1, C2 and C3. 
4. Open sheet D and complete part D4. 
5. If you have a different baseline scenario, please open sheet E and complete 

parts E1, E2, E3 and E4. 
6. Open sheet F and complete parts F1, F2, F3 and F4. 
7. Open sheet G and complete parts G1, G2, G3 and G4. 
8. Open sheet H and complete parts H1, H2, H3 and H4. 
9. Open sheet I and complete parts I1, I2, I3 and I4. 
10. Open sheet J and complete parts J1, J2, J3 and J4. 
11. Open sheet K and complete parts K1, K2, K3 and K4. 
12. Open the last two sheets and complete the supplementary tables 1 and 2. 

 
Please return the completed questionnaire preferably by e-mail to 
 
Andres Vikat 
Head, Population Activities Unit 
UN Economic Commission for Europe 
Palais des Nations 
CH-1211 Geneva 10 
Switzerland 
Tel  +41 22 917 2764 
Fax +41 22 917 0101 
Andres.Vikat@unece.org 
 


