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Abstract 

The main goal of the paper is to present transparent simulation of population's aging fiscal 

implications in the Slovak republic. The simulation uses projection of population aging and 

briefly analyses some of its aspects. It uses the number of people of each age and average 

government’s expenditures related to citizen of every year of age to calculate total 

expenditures for every year from present till 2050. The needed level of productivity of labor 

growth sufficient to balance budget in long run is calculated. 
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1 INTRODUCTION 

This paper presents a simulation of the budget implications of population aging in the Slovak 

Republic using author’s own approach. In contrast to usual overlapping generation model 

(OLG)
1
 this approach is simpler and very transparent. For the purpose of the simulation a 

population projection by The World Bank is used along with fiscal indicators from recent 

years. The core of this simulation is simple vector product. For every year of the simulation 

the government’s simplified age related expenditures are calculated using the number of 

citizens of each age group and the age related expenditures of average citizen of that specific 

age cohort which is five years long. The simulation shows the total expenditures of every fifth 

year under the assumption that the structure of expenditures will stay the same as it was in the 

year 2010 which is a starting year of the simulation.   

 

                                                 
1 For the explanation of the OLG approach, precise description of all used parameters and equations see 

Babecký, Dybczak (2009). 



2 POPULATION PROJECTION AND DATA 

Figure 1 shows a sharp drop of the percentage share of 16-65 years old. The minimum of 

58.7% is reached only at the end of the simulation. The oldest age group’s share is at its 

maximum of 26.4% at that moment. From 2030 on over half of those older than 20 will be 

also older than 50, whilst it is 40.5% in 2010. The majority of those over 20 will be over 55 in 

2050 whilst it is 31.2% in 2010. This fact may worth noting because it is very likely to shift 

the preferences of median voter. 

 

FIGURE 1: Projections of Slovak republic’s main age groups share of population 

 

Source: World Bank. 

 

In Figure 2 the slow declining trend of Slovak population is apparent. In contrast to this the 

rising number of those over 65 is shown along with the estimated number of employed 

population. This estimate was calculated by using the employment rates for age groups of five 

years from pre-crisis year 2008 as provided by Eurostat in [2] combined with the number of 

people in each age group from the projection. 

 

The simulation uses the government’s expenditures related to the average citizen of every age 

group as is shown in Figure 3. All prices are in current Euros. There is no inflation in the 

simulation so when pensions do not change in time they are actually inflation adjusted. 

Expenditures consist of costs of every level of education as provided by World Bank in [8], 

unemployment costs and pensions. Average unemployment monthly benefit of 307 Euro and 



average monthly state pension of 399 Euro are used.
2
  The enrollment rate of secondary 

education is currently 92% of the population and for tertiary education it is 52% as provided 

by World Bank. The five years of primary, eight years of secondary and three years of tertiary 

education are used in the simulation to compensate for those who drop out.  

 

FIGURE 2: Total population, number of employed and those over 65 (in thousands) 

 

Source: World Bank, Eurostat, author’s calculations. 

 

Education cost, unemployment and state pensions of average citizen are shown in Figure 3. 

Unemployment is distributed to age groups using data form 2008 so the simulation’s results 

are not disturbed by the current crisis. 

 

FIGURE 3: Age related expenditures per citizen (in Euros) 

 

Source: International Labour Organization,  Sociálna Poisťovňa, World Bank. 

                                                 
2 The number 307 is average of values from years 2011, 2012 and 2013 and the 399 is average pension as 

calculated in February 2014 by Sociálna Poisťovňa in [6] and [7]. This slightly higher numbers are used 

deliberately because pensions and unemployment benefit do not rise in the simulation even when the 

productivity of labor does.  



3 RESULTS 

The rise in state pensions caused by population aging cannot be compensated by lower public 

spending on education as is clear form Figure 4.  

 

FIGURE 4: Selected expenditures (in thousands of Euros) 

 

Source: World Bank, Eurostat, author’s calculations. 

 

Slovak Republic relies heavily on indirect taxation and so calculating the effect of aging on 

overall finances directly would require a detailed enquiry into the source of money paid on 

indirect taxes another approach was needed. The balanced budget of the government’s age 

related revenues and expenditures have been chosen as a starting point for the simulation. 

Using the number of employed citizens and total age related expenditures it was calculated 

that to achieve balanced budget in 2010 average employed citizen must have paid 2651 Euro.
3
 

This allows the simulation to answer two key questions. What would the deficit be if nothing 

happened to ease the impact of aging and how much more must employed citizens pay to 

achieve balanced budget in the long run. 

 

The deficits were calculated using total age related expenditures and the assumption that 

employed citizens would have to pay the same taxes as in the beginning of the simulation for 

the rest of it. As is clear from the Figure 5 the deficits will grow steeply and reach as high as 

                                                 
3 This is much more than 887 Euro form the income taxation and capital gains on one employed as is the 

current situation as provided by Ministry of finance of the Slovak republic.  



6.5% GDP. This is for the situation with no growth and it is equal to 33.2% of the whole 

government revenues form starting year. The cumulated deficit from every year of the 

simulation would reach 122.5% GDP. Using the age related expenditures, number of 

employed population and the taxation needed to balance this part of budged it was calculated 

that the growth in productivity of labor of 1.64% a year would be sufficient to balance budget 

at the most problematic end of period.    

 

Because of the much shorter simulation period and different role of direct taxation which led 

to new method of establishing the deficit in this paper it is not possible to make direct 

comparison to the results obtained by similar simulation in Rosenberg (2014). In that study 

Czech economy was analyzed for the period of 2013 to 2100 and much higher deficit of 

11.6 % GDP in the worst year 2060 was found. Also the accumulated deficit was much higher 

but the growth of productivity sufficient for balanced budget was below one percent a year.  

 

FIGURE 5: Deficits and revenues (in thousands of Euros) 

 

Source: Author’s calculations. 

 

4 CONCLUSIONS 

 

The goal of the simulation was to provide an insight into the dynamics of what is likely to 

happen and not to provide exact numbers 



a) The deficit of state pensions accumulated over a whole period is over 120% GDP and 

is still growing. Labor productivity and economic growth are a top priority in dealing 

with an aging population. With its second pillar of the pension system, which is 

mandatory since 2005, and the popularity of the growth fund the Slovaks are clearly 

expecting favorable levels of growth.   

b)  Even modest growth of productivity of labor of 1.64% a year can make the current 

system sustainable.  

c) Even though the absolute income of the seniors would not drop with the growth 

mentioned above, the relative would drop dramatically if it was not for the successful 

second pillar. Further analysis of the larger economic growth’s impact on the 

possibility of rising state pensions is needed. 
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