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Abstract: One of the most significant social changes in the countries of the European Union 

is the rapid ageing of their populations and its current and excpectable effects on their 

balances of economies. Hungarian population, similarly to those of other European 

countries is also rapidly ageing, making it inevitable to face different challenges in the near 

future. The most important of these are the reforming of the healthcare system, social 

insurance, pension system and taxing system. The realization of these reforms require long-

term strategies on the part of the state -  the strategies should be modelled, tested and 

controlled. In some countries of the European Union the methodology of microsimulation 

has been used for a long while in order to check different impacts of different regulations, 

and it is getting popular in Hungary as well. This study consists of three parts. The first 

part is presenting the present and excpectable changes of the population of the European 

Union as a whole. The second part presents the results of pension modelling of the 

countries of the EU. The third part is describing a possible setting up of a 4 year-long 

research project examining the economical effects of globally ageing population on 

pension security. 
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1 Changing of the populations of the European 

Union and Hungary 

At present most countries’ social insurance systems are pay-as-you-go (PAYG) 

systems, i.e. expenses of pesions being payed are covered by the inpayment of 

jobholders. [2]. The theoretical foundation of this kind of pension system was 

introduced in a  publication of Paul Samuelson in 1958. This theoretical 

foundation is based on the presumption that the active members of the society 

support the elderly. This presumption is valid regarding the maintaninability of the 

system only if the number of babies being born is sufficient to insure enough 
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active future jobholders to be able to support the preceding generation(s). Another 

presumption of Samuelson is that by the constant growth of population economic 

development also takes place [13].  We can examine the distribution of population 

regarding age by a population pyramid. As the first figure shows- calculations of 

the website called Population Pyramids- the population of Europe is going to 

decrease. The figure is representing the pyramid of ageing societies. According to 

precalculations rapid ageing can be expected- it endangers the long-term 

sustainability of pension systems of the European countries [4] [16]. 

 

Figure 1. 

Population pyramid of Europe in 2016 and 2050 [Population Pyramids] 

The population pyramid of Hungary can be found on the website of  Population 

Pyramids or on the website of  Hungarian Central Statistical Office (KSH) in a 

virtual,  interactive format. According to the second figure at 2050 Hungary’s 

pyramid – similarly to the of one of the European Union - is going to take the 

shape of a stagnant population. The proportion of young (children: 20-25%) and  

middle-aged inhabitants is almost identical to each other, while at elderly 

generations’ (10-15%)  lanes the pyramid is getting radically thinner. 

 

 

Figure 2. 

Population pyramid of Hungary in 2016 and 2050 [Population Pyramids] 
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The first chart shows the precalculations of a study of  Commission of the 

European Parliament (EPC). According to the study a rapid ageing can be 

expected of the populations of the European Union as a consequence of the 

growing lifetime of men and women. [4] Precalculations assume that the number 

of births are going to change significantly, what more, a stagnant period of time 

can be expected.  

The first chart demonstrates the dramatical changes of the job-holder generations: 

the active part of the population is going to decrease radically. Expenses of 

pension payment are likely to grow at the same time. Financing pension payments 

might become a heavier burden for countries of the European Union including 

Hungary as well.  [4] [16]. 

 

 2010 2050 

Life expectancy, female 82,1 years 89 years 

Life expectancy, male 76 years 84,5 years 

Number of births 1,5 1,6 

Working age group (15-64)  325 million 283 million 

EU pension expenses (GDP %) 10,2 % 12,5 % 

Hungary pension expenses (GDP %) 10,4 % 13,8 % 

Chart 1. 

EPC precalculations for EU [4] 

The basis of the maintenance of PAYG pension system would be a significantly 

bigger number of jobholders than retired citizens in a society- otherwise the 

system is going to become imbalanced [6]. According to the precalculations of 

KSH the proportion of younger and older generations are not going to change in a 

positive direction as the number of elderly population is going to increase, while 

young (working) population is going to decrease [7].  

According to chart 2. the proportion of working and retired inhabitants has hardly 

changed from the 22,4% values from the 1970’s to 2000, but it can rapidly change 

to 47,7% by 2050 [14]. Practically this change of proportions would mean that 

while in 1970 one retired person was financed by 5 jobholders, by 2050 one 

retired citizen can be financed only by 2 active members of the society.  
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Year 1970 1980 1990 2000 2010 2020 2030 2040  2050 

Proportion 

of retired 

and 

jobholder 

22,4 26,9 27,2 23,6 24,6 30,2 33,7 38,6 

 

47,7 

Chart 2. 

Proportion of retired and jobholder (aged 15-64) [14] 

2 Possible ways of modelling a state pension system 

State pension systems are targeting long-term goals and have long-term impacts. 

[1]. Hungarian pension system is found on two main pillars: the first pillar is the 

PAYG principle, the second is the capital provision principle (see Fig. 3.) [12]. In 

the case of a pension system based on the PAYG principle the incoming 

contributions are not capitalised nor invested, but yearly pensions are directly 

payed from them [6]. The PAYG system is comfortable and might seem attractive 

until population and economy is in the wave of growth [13]. The recent obligatory 

social insurance system is loaded be the following three problems that endanger  

the financial balance of the Hungarian pension system : ageing of population, low 

level of employment, partial payment of contributions. According to 

demographical data population has stopped growing long time ago, while a the 

same time pension payments are continuously growing as numbers show  [9] [10].  
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Figure 3. 

Pillars of Hungarian pension system now [own figure] 

The PAYG systems undergo a serious crisis in the European Union, reforms of 

pension systems are unescapable. On a macro level of problem-solving an 

automatism should be designed for contributions and pension payments that would 

would insure the long-term balance of the system [14]. The above listed problems  

would require the supervision of the long-term effects of regulations and basic 

principles of the pension system- the methods of microsimulation are definitely a 

practicable choice for this [3] [5] [8] [15] [17] [18].  

The micro-simulation models applied in the impact analysis of the pension system 

may be classified according to many aspects, from absolutely static to fully 

dynamic (see Fig. 4.) [17]. Micro-simulation modelling takes place at the level of 

individuals and households, i.e. in those locations where the direct impacts of the 

changes of the pension system are registered. This enables the modelling of the 

effects in time of the distribution of various characteristics (such as income, 

amount of the pension).  

 

Figure 4. 

Microsimulation models [17] 

In general, we use the following two micro-simulation models in the impact 

analysis of pension systems (see Fig. 5) [18]: 

 Static models: Pension modelling based on statistical data collection, 

where we continue writing the data of the known population by aid. 
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Statistical and probability analysis tools may be used for continuing to 

project the data of the objects under examination. The impact of the 

hypotheses assumed in the given model may be assessed by the standard 

statistical analysis of the results of the simulation, and these results may 

be considered when strategic decisions are made, e.g. KSH [5] [6] [8] 

[18]. 

 Dynamic models: Micro-simulation calculations based on model points, 

where the focus is on model points: sets assigned to the same category 

are continued. This means that the volume of required calculations is 

significantly smaller, however, when the impacts of a pension system are 

assessed and predictions are made on a time horizon of, say, 50 years, 

problems may occur with handling the new entrants, e.g. ONYF, NYIKA 

[3] [5] [17] [18]. 

In general, dynamic simulation is applied where the demographic module must 

also be created, concerning which in Hungary the probabilities of birth, death, 

marriage and divorce may be obtained from the statistical service of the state 

(KSH). The Hungarian Demographic Research Institute (NKI) provides 

predictions for the major demographic events, such as birth, death. Being familiar 

with Hungarian demographic figures, any plans aiming at developing  the 

composition of the population, its impact on the current pension system and its 

possible evolution in the future, can benefit greatly from the  application of 

microsimulation modelling. It is  a widely used method in our days, based on 

statistical data collection and facilitates making a timeline analysis of the 

demographic data [3] [5] [6] [8] [9] [17] [18]. 
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Figure 5. 

Tools of modelling pension systems in EU [18] 

According to Figure 5., countries of the EU use different tools for modelling their 

pension systems. The task of pension calculation requires the long-term forecast of  

data, modelling should be well-prepared regarding the issue of data (for example, 

in the U.S. calculations are performed for 75 years [14], in the EU and in Hungary 

for 50 to 60 years [3] [4] [17] [18]) . 

3 A possible setting up of a 4 year-long research 

project 

The research takes place in the Doctoral School of Safety and Security Sciences, 

University of Óbuda from 2016 to 2020. The main focus of the research is the 

ageing of the populations of the countries of EU,  its short- and long-term impacts 

on economical life, with particular regard to pension security in Hungary [6]. The 

research analyses the recent and future dispersion of populations in the countries 

of EU, with special focus on Hungary [3] [4] [10] [17] [18]. Detailed examination 

is going to be carried out regarding social expenses’ debits on economic systems. 

According to forecasts tight frames are not going to assure sufficient safety and 

that way they mean serious burden for economical systems. In the following 50 

years pension expenses of EU countries are going to increase radically in 

proportion to their GDPs [3] [4] [9] [10] [16] [17] [18]. 
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Aims and directions of research: Examine and measure demographical data, 

examine self-care plans and possibilities, individual demands in connection with 

the pension system and designing a microsimulation model [6]. Research is also 

focusing on the individuals’ decision-making processes: motivations, habits 

effecting the decision of choosing a certain pension paying model [12]. 

Methods: Adaptation and processing of Hungarian, international experience and 

results. Based on quantitative research, using microsimulation modelling,  changes 

in the composition of populations and their effect on the present pension system 

and its future perspectives is going to be presented [3] [5] [8] [15]. Based on 

qualitative research (using questionnaires, in-depth interviews) individuals are 

going to be examined on their possible decision alternatives in the future in self-

care, i.e. the second pillar of the pension system. 

The structure of the dissertation is planned to examine global ageing, aspects in 

Hungary and EU [4] [16] in its first part. The second part is comparing the PAYG 

pension systems in  EU countries [18]. The third part is modelling the PAYG 

pension system and its possibilities through microsimulation [3] [4] [5] [8] [15] 

[17] [18]. The fourth part is analysing the present and future pension system of 

Hungary [17]. The fifth part is examining the individuals’ self-care behaviour 

patterns in economical aspect [1] [2] [6] [10] [12] [14].  

Summary 

According to forecasts, current pension sytems are likely to cause severe social 

and economic problems globally because of the rapid ageing of our societies in 

Europe. The rich toolbar of microsimulation enables us to model the plans in 

connection with pension systems. As a matter of course a study or research can 

not solve all the problems  of pension payment itself, but we can clearly define 

and examine possibilities and effective methods for prediction and problem-

solving. 

References 

[1] Augusztinovics, M.: Egy értelmes nyugdíjrendszer. Közgazdasági Szemle 

LXI. évf., 2014. október. Válogatás az elmúlt évtizedek írásaiból. pp. 1219-

1239. 

[2] Banyár, J.: Model Options for Mandatory Old-Age Annuities. Gondolat 

Kiadó, 2016, ISBN: 9789636937034, pp. 1-236. 

[3] Dekkers, G.: An introduction to MIDAS_BE, the dynamic microsimulation 

model for Belgium (working paper). Centre for Sociological Research, 

Brussels, 2013,  pp. 1-29. 

[4] EPC: The 2015 Ageing Report EUROPEAN ECONOMY 3. 2015 

Economic and Financial Affairs ISSN 1725-3217 (online), ISSN 0379-



149 

0991 (print). Economic and budgetary projections for the 28 EU Member 

States (2013-2060). pp. 366-368.  

[5] Gilbert, N., Troitzsch, K.: Simulation for the Social Scientist. Buckingham. 

Open University Press, 1999, pp. 1-308. 

[6] Holtzer, P. (szerk.): Jelentés. A nyugdíj és időskor kerekasztal 

tevékenységéről. MEH, NYIKA, 2010, pp. 1-452. 

[7] KSH: Demográfiai Helyzetkép – Magyarország 2014, pp. 1-40. 

[8] Li, J.: Dynamic Microsimulation for Public Policy Analysis. Boekenplan 

Maastricht, Maastricht, 2011, pp. 1-251. 

[9] Mészáros, J.: Pension Adequacy And Sustainability. Report of conference 

of the Central Administration of National Pension Insurance organised in 

cooperation with the Ministry of Human Resources and the Ministry for 

National Economy held in Budapest, Hungary on 20th September 2013, pp. 

1-120. 

[10] Mészáros, J.: European Pension System: Fantasy or Reality. Report of the 

conference of the Central Administration of Ntional Pension Insurance 

organised in cooperation with the International Social Security Association 

Eurpean Network held in Budapest, Hungary on 19th September 2014. pp. 

1-94. 

[11] Molnár, I.: Mikroszimulációs modellfejlesztési környezetek. Közgazdasági 

Szemle, LII. évf., 2005. november, pp. 873–880. 

[12] Novoszáth, P.: A társadalombiztosítás pénzügyei. Nemzeti Közszolgálati és 

Tankönyv Kiadó, 2014, pp. 1-244. 

[13] Samuelson, P. A.: An Exact Consumption-Loan Model of Interest with or 

without the Social Contrivance of Money. Journal of Political Economy, 

Vol. 66., 1958, pp. 467–482. 

[14] Simonovits, A.: Nyugdíjrendszerek: tények és modellek. Typotex Kiadó, 

2002, pp. 1-300. 

[15] Spadaro, A. (Ed.): Microsimulation as a tool for the evaluation of public 

policies methods and applications. Fundación BBVA, 2007, pp. 1-359. 

[16] OECD: Pensions at a Glance 2015: OECD and G20 indicators. pp. 1-378. 

[17] ONYF: On using dynamic microsimulation models to assess the 

consequences of the AWG projections and hypotheses on pension 

adequacy: Simulation results for Belgium, Sweden and Hungary. 2015, pp. 

1-38. 

[18] TÁRKI: PENMICRO Monitoring pension developments through micro 

socioeconomic instruments based on individual data sources: feasibility 

study Final Report for The European Commission Employment, Social 

Affairs and Equal Opportunities DG EMPL E4 Unit Submitted by: TARKI 



150 

Social Research Institute (Hungary) Prepared by: Róbert I. Gál, András 

Horváth, Gábor Orbán in collaboration with Gijs Dekkers (FPB, Belgium) 

(Jan-Dec 2008), 2008, pp. 1-66. 



151 

 


