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1. INTRODUCTION

The first nationwide public old-age pension system of Hungary dates back to
1928. The current unfunded system was established in 1951, and it was further
extended into a three-pillar system in 1998, with an unfunded first pillar, a pri-
vately owned, fully funded second-pillar (effectively abolished in 2011), and a
fully funded, voluntary third pillar, which now has over one million members.
Currently, more than two million people receive first-pillar pensions (Hungarian
Central Statistical Office 2019).

The quality of pension systems is frequently assessed according to the three
criteria of sustainability (the balance of revenues and expenditures in the long
run), adequacy (the quality of life it can provide to retired individuals) and fair-
ness (the proportionality of benefits to individual — or group — contributions). In
this paper, we only focus on the criterion of sustainability by examining the pre-
dicted long-term evolution of the economic old-age dependency ratio, i.e. the ra-
tio of the elderly and employed populations, thereby counting individuals instead
of modelling cash-flows, which would require a more sophisticated approach.

The evolution of the economic old-age dependency ratio, an important in-
dicator of pension sustainability, is largely determined by socio-demographic
and system-related factors. The former includes factors like fertility, longevity,
employment and migration, while the latter comprises pension parameters (such
as the retirement age, contribution rates, etc.) and the structural nature of the
system (such as the number and types of pillars, the existence of notional ac-
counts, etc.).

In the first part of our analysis, we examine the effects of the three socio-
demographic factors of fertility, longevity and employment on the sustainabil-
ity of the pension system, and we implicitly assume net migration to be zero,
following Bajko et al. (2015). Migratory processes within the European Union
are very hard to measure accurately, and are subject to heavy fluctuations in the
short run, which make it nearly impossible to forecast them in a reliable fashion.
Later on, we examine how specific factors (fertility, employment, migration, and
retirement age) should change in order to mitigate the projected increase in the
dependency ratio and its negative effects on pension sustainability.

Section 2 reviews the literature about pension sustainability in general and
the Hungarian case in particular, including some policy proposals appearing in
the literature. Section 3 describes the recent developments in demographics and
employment in Hungary. Section 4 examines different scenarios in forecasting
the economic old-age dependency ratio, while Section 5 contains a reverse analy-
sis of necessary changes in the determinants of pension sustainability. Section 6
concludes.
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2. RELATED LITERATURE

According to Diaconu (2015), all European Union member states will experience
a deterioration of all demographic indicators related to population ageing and
pension sustainability, which will manifest itself in the unprecedented phenom-
enon of reversed population pyramids, and some analysts warn that Central and
Eastern European member states will be more affected by this process than the
rest of Europe.

Several forecasts show that the demographic old-age dependency ratio? is on
a visibly increasing trend in Hungary and in the region. For example, F6ldhazi
(2015: 222) shows how the Hungarian ratio increased slightly between 1990 and
2011 from 20% to 24%, and forecasts a significant increase in the next decades,
to above 60% by 2060. The OECD (2017: 123) has a somewhat less pessimistic
forecast: they expect the dependency ratio to increase to 52.4% by 2050 and
57.6% by 2075. Other projections estimate even slightly lower dependency ratios
for the coming decades. Casey et al. (2003: 32) expect the Hungarian ratio to
rise up to 47.2% by 2050, whereas Creighton (2014: 7) uses a longer forecasting
horizon and expects the same indicator to reach 52% by 2060. By comparison,
the Hungarian Ministry for National Economy and the Central Administration
of National Pension Insurance (2017: 7) forecast very similar figures: 49.1% in
2050 and 53.2% in 2060, and they surprisingly expect the ratio to reach a peak
in 2062 and gradually decrease afterwards, down to 52% in 2070. The projection
of Eurostat (2019a) is 48.8% in 2050, which almost perfectly coincides with the
previously cited government forecast. Bajko et al. (2015: 1253) expect the de-
pendency ratio to reach 39% by 2035.

Burns and Cekota (2002) argue that the population in Hungary started to
decline earlier than in any other OECD member state. As for maintaining the
sustainability of the public pension system, the authors advocate three specific
policy measures: (1) restoring the parameters of the earlier pension reform?® and
encouraging higher labour force participation; (2) improving the employability

The demographic old-age dependency ratio (usually simply called the old-age dependency
ratio) is the ratio of the elderly and working-age populations. In our research presented in Sec-
tions 4 and 5, we concentrate on the economic old-age dependency ratio, whose denominator
contains the number of employed people instead of the working-age population. Therefore, its
path depends not just on demographics, but on labour market trends as well.

It should be noted that this recommendation is related to the three-pillar system of that time
(whose second pillar is now defunct), similarly to the frequently cited paper of Orban and
Palotai (2005), which warns that under the assumption of continuing low returns, the second
pillar would not provide sufficient additional benefits to make up for the reduction in first-
pillar pensions due to the introduction of the second pillar.
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of the numerous and growing Roma population,* and (3) a radical reform of the
healthcare system.

Gil-Alonso (2012) presents a general demographic framework following Calot
(1995) to examine the impact of ageing in 27 EU member states as well as Can-
ada, Japan, South Korea and the United States in the period between 2008 and
2050. He assesses the effectiveness of four policy measures in these countries:
expanding the number of employed immigrants, increasing the retirement age,
allocating a higher percentage of the GDP to pension benefits and modifying
the transfer ratio, defined as the ratio of the average pension benefit to GDP per
employed person. The author finds that it is not possible to achieve sustainability
in the long run by immigration alone and concludes that the optimal policy mix
will probably differ from country to country. As for Hungary, Gil-Alonso (2012)
concludes that due to the ageing of the population, low birth rates and the rapid
shrinking of the working-age population, the number of employed people has to
grow steeply and continuously through 2050 in order to maintain the balance of
the incomes and expenditures of the public pension system, and even under the
hypothetical assumption that 75% of the working-age population will be em-
ployed at any time, the system will incur a continuously increasing deficit starting
around 2028.

In a more recent paper, Freudenberg et al. (2016) forecast the Hungarian popu-
lation up to 2060 and find that the age structure of the population, frequently
illustrated by the so-called population pyramid, is expected to undergo a severe
distortion, and by 2060, the most populous cohorts will be those aged around 70
years. This process clearly jeopardizes the long-run sustainability of the Hungar-
ian public pension system: according to their calculations, the deficit of the pen-
sion system may reach 4% of the GDP by 2060.

Bajko et al. (2015) describe their own complex model including cash-flows
and demographic projections, and find that given the current trends, an increas-
ing deficit would first appear in 2026. They propose two parametric solutions to
achieve sustainability through 2035: increasing contribution rates (by as much as
4% of gross wages), or the indexation of the retirement age to life expectancy at
retirement (akin to the Danish pension system). Their further recommendations
also include a slower indexation of pensions.

4 Hablicsek (2004) describes the local characteristics of population ageing in Hungary, and also
points out that the presence of a large and growing Roma population — with very low employ-
ment rates and past the explosion phase of the demographic transition — modifies the pace of
this process and recommends changes in educational policies to leverage the impact of this
phenomenon.
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Other authors also propose parametric changes in the Hungarian pension sys-
tem, including the reduction of pension benefits. Based on measures of old-age
poverty, Jarocinska et al. (2014) argue that the relative income position of the
elderly is the most favourable in Hungary among all European Union member
states, which implies that there may be room for cutting pension benefits in the
future, if necessitated by adverse demographic processes. Monostori (2015) ap-
plies another measure to reach a very similar conclusion: she demonstrates that
the Hungarian public pension system is currently one of the most generous in
the European Union, with the median earner receiving as much as 94% of their
previous earnings as pensions after retirement. The MIDAS-HU microsimulation
model, described in detail by Dekkers et al. (2015), enables government officials
to take projections of old-age poverty indicators into account when considering
modifications of the pension system.

For a more comprehensive overview, the book of Maltby et al. (2017) presents
an excellent, up-to-date account of the peculiarities of ageing and pension sys-
tems of European countries in general and Hungary in particular.

3. DEMOGRAPHIC AND LABOUR MARKET SITUATION IN HUNGARY

3.1. Fertility

In the last few decades, Hungary has experienced the parallel phenomena of the
ageing of population and the distortion of its age structure. This distortion is the
consequence of the decreasing size of the sequential cohorts, which is mainly due
to the sharp decline in the number of live births (Kapitany — Spéder 2017).

The number of live births is determined by two factors: on the one hand by fer-
tility, and on the other by the size of female population in reproductive age (15 to
49 years). We measure fertility by the total fertility rate (TFR), which quantifies
how many children an average woman will have, if she has the given year’s age-
specific fertility rates® through her potential childbearing years. TFR decreased
drastically between 1991 and 1999 in Hungary from 1.88 to 1.28, and after this
time interval it fluctuated around 1.3 until 2011 (Figure I).

Since 2011, we have experienced a significant increase in the level of TFR in
Hungary. While in 2010 the Hungarian TFR (1.25) was the lowest among the EU
member states, by 2016 the Hungarian value (1.49) was not much below the EU
average (1.6; see Figure 2) This improvement of the Hungarian fertility rates was

5 Age-specific fertility rates (ASFR) show the number of live births per 1000 women in a spe-

cific age in a calendar year.
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Figure 1. Total fertility rate and number of live births in Hungary, 1983-2032°

Source of data: Hungarian Central Statistical Office (2019) (Number of live births and TFR data, 1983-2017)
and Eurostat (2019a) (Number of live births and TFR projection data, 2018-2032).

the second highest in the EU during this period (after Latvia). Hungary has left
the “lowest-low fertility” category (Kohler et al. 2002), in which TFR is below
1.3,1in 2012.

This increase in fertility stems partly from the deceleration of the postponement
of childbirths (see for example Goldstein et al. 2009; Berde — Németh 2015). The
mean age of women at childbirth (MAB: mean age at birth) was 29.3 in 2010 and
29.6 in 2015. Since 1990, the year 2016 was the first in which the MAB did not
increase but decreased slightly. Other reasons behind the TFR increase include
the economic recovery after the crisis (Comolli 2017) and the generous family
subsidy system of Hungary. The family related benefits amounted to 3.6% of
GDP in 2017, which is one of the highest ratios in the EU (Eurostat 2019a).

The other dominant factor behind the number of live births is the size of the
female population in reproductive age. This has been decreasing persistently
since 1997 and according to the baseline version of the 2015 Eurostat population
projection (Eurostat 2019b), this phenomenon will continue in the future. While

6 Figure I uses the baseline version of the Eurostat population projection, however, its as-
sumptions about TFR seem to be overly optimistic. Therefore, in our own forecasts the base
scenario involves lower fertility rates.
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Figure 2. Total fertility rates in the EU countries (2010, 2016)

Source of data: Eurostat (2019a).

during the 1990s the number of women in maternal age was more than two and
a half million, in 2017 this number was less than 2.300.000, and it is expected to
shrink below two million by 2030.

Thanks to the changes in these two underlying factors, the number of live births
dropped from 127.000 to 95.000 between 1991 and 2003. After that, Hungary ex-
perienced a small increase in the number of live births until 2008, but by 2011 it
fell below 90 thousand. Despite the improvement of fertility rates in recent years,
the number of live births has been increasing only slightly since 2011 due to the
permanently falling size of the female population in childbearing age. Further-
more, despite the continuing increase in fertility, the number of live births is not
expected to rise significantly in the future either (Figure 1). According to Ka-
pitany and Spéder (2017), due to the fact that the so-called Ratko-grandchildren
(who are now 35 to 44 years old) will start leaving their maternal age, it will be
impossible to stabilize the population only by increasing fertility for decades.

The decrease in the number of live births shows some heterogeneity by birth
order during the analysed time period. The number of second children declined
most significantly between 1991 and 2013, while the number of first and third
births decreased to a lesser extent. However, between 2013 and 2016 we could
witness an improving trend in the number of first, second and third births as well,
due to the positive effect of the increasing TFR in case of these parities, which
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Figure 3. The connection between the total fertility rate (TFR) and the mean age of women
at childbirth (MAB) in Hungarian regions (2001, 2010, 2016)

Source of data: Eurostat (2019a).

was stronger than the negative effect of the decreasing number of women in ma-
ternal age.

The national trends of childbirth in Hungary — namely the increasing mean
age of women at childbirth and the recently improving fertility rate — represent
also the behaviour in the NUTS 2 statistical regions. Nevertheless, we experi-
ence huge differences in the TFR and in the MAB by regions: in 2016, the TFR
ranged from 1.34 (Central Hungary) to 1.77 (Northern Hungary) and the MAB
from 27.9 (Northern Hungary) to 31.0 (Central Hungary). There is a reverse con-
nection between the TFR and the MAB in Hungary: in regions where the MAB
is low, the TFR is characteristically higher than in the regions where the MAB is
high (Figure 3). If we take a look at the live birth data by region, we can see that
between 2010 and 2016 in five regions it shows trends similar to the national data
(slight increase), but in two regions (Central Hungary and Southern Transdanu-
bia) it decreased despite rising fertility rates.

3.2. Longevity

Longevity is arguably one of the strongest determinants of the sustainability of
public pension systems: as life expectancy tends to rise in the long run, so does
the size of the pension-aged population. This process has led to the unprecedent-
ed ageing of Europe since the end of the Second World War, which has had a
deep impact on the population and public pension system of Hungary as well.
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Source of data: Hungarian Central Statistical Office (2019).

Additionally, longevity has a very peculiar aspect as opposed to fertility and em-
ployment, as well-intentioned policy measures concerning longevity — such as
improving the public health care system — have an adverse effect on pension
sustainability. This leaves little room for public policy to directly counter the
negative financial consequences of improving longevity.

Figure 4 demonstrates the evolution of female and male life expectancies at
birth in Hungary between 1950 and 2015. There have been four main periods ac-
cording to the figure:
slow growth between 1900 and 1920,
rapid growth between 1920 and 1960,

— stagnation and decline between 1960 and 1990, characterized by a widening
gap between men and women,
increase since 1990.

As a result of these tendencies, life expectancies at birth have nearly doubled
since 1900 for both genders. Obviously, this long-term trend places a heavy bur-
den on the sustainability of the unfunded first pillar of the Hungarian public pen-
sion system.
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Figure 5. Life expectancies at birth by country and gender in the European Union in 2015

Source of data: Eurostat (2019a).

Life expectancies at birth in 2015 for men, women, and both genders com-
bined in all European Union countries can be seen in Figure 5. It is clear that

expected lifespans of Hungarian individuals are among the lowest out of the 28

member states

and they are well below the respective EU averages. This means

2

that an increasing burden on the social security system is expected if Hungarian
life expectancies at birth approach their average levels in the European Union in

the long run.

Figure 6 illustrates the recent evolution of life expectancies at birth between

2001 and 2016 by gender and by region. It can be seen in the figure that there has

been a steady increase for both genders in all regions. Even the lowest female

life expectancy across all regions is significantly higher than the highest male ex-
pected lifespan. The differences across regions within the same gender typically

amount to only a couple of years and are therefore not substantial. However, it
is clear that economically more developed regions typically exhibit higher life

expectancies at birth.
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Source of data: Hungarian Central Statistical Office (2019).

3.3. Employment

While the public is aware of the threat posed by the negative demographic trends
to the sustainability of the pension system, it is somewhat less well-known that
employment is an equally important factor (Augusztinovics 2005).

Similarly to other Central and Eastern European countries, in the period after
1990 Hungary had a significantly lower employment rate than the EU average,
despite its increasing trend after the transformational recession. The gap between
Hungarian and Western European employment rates increased more or less con-
tinuously between 2003 and 2009; and in the wake of the financial crisis Hungar-
ian employment fell in absolute terms as well. However, since 2011 the employ-
ment rate has increased by approximately 14 percentage points, which means
that in recent years it surpassed the European average (Figure 7). This is partly
due to the economic recovery following the crisis, but the main reason is that the
government introduced several policy actions regarding the labour market in-
cluding a restructured system of social benefits, a revision of disability pensions,
a public employment programme, the Job Protection Action Plan (subsidizing
the employment of specific demographic and social groups), and lower social
security contributions.
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Figure 7. Employment rates in Hungary and the EU (16—64 years)’

Source of data: Eurostat (2019a).

The significant increase in employment is naturally an important develop-
ment, however, for example, the success of the expansion of public employment
is questionable, mainly because participating in the public employment pro-
grammes does not lead to higher employability on the labour market (Scharle
2017), and an additional factor behind the increasing trend of the employment
rate is employment abroad.

If we take a more detailed look at the labour market, we can see significant
heterogeneity among the employment rates of different social groups. This also
means that, despite the fact that the Hungarian employment rate is above the EU
average, there is still room for improvement from several perspectives.

Figure 8 shows that the employment rate of the population between 55 and
64 years is significantly lower than the national average. The gap was the eighth
largest in the European Union in 2017, however, it has been continuously decreas-
ing in the last two decades (from 34.3% to 16.5%) — partly due to the increasing
retirement age. According to Széman (2011), poor health and low educational

attainment are the main causes behind low old-age employment in Hungary.

7 Figure 7 contains the EU15 average instead of the EU28 average, because the latter data is
available only from 2001. However, the difference between these two averages is usually
small, e.g. in Q3 2017 it was only 0.2 percentage points (Eurostat 2019a).
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Figure 8. Employment rates by age groups in Hungary

Source of data: Eurostat (2019a).

The picture is slightly different if we look at gender inequalities (Figure 9). In
2017, the employment rate of women was 13.9 percentage points lower than that
of men. However, in this case we do not only see a higher-than-average difference
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Figure 9. Male and female employment rates in Hungary (16—64 years)

Source of data: Eurostat (2019a).
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Figure 10. Employment rates by educational attainment in Hungary

Source of data: Eurostat (2019a).

between the two genders (sixth largest in the EU), but the gender gap has also
significantly widened since 2010 (from 9.6% to 13.9%) — in contrast to the case
of different age groups. An important contributing factor here is the difference of
retirement regulations between men and women (Freudenberg et al. 2016).

Furthermore, it is also worth mentioning that employment rates vary signifi-
cantly by educational attainment (Figure 10). Naturally, this is true for all coun-
tries, even if there are large differences among the EU member states. The previ-
ously mentioned Job Protection Action Plan subsidizes the employment of the
less educated labour force, and the expansion of public employment also mainly
favours this group. Therefore, the gap between the most (ISCED 5-8) and least
educated (ISCED 0-2) has decreased since 2013 (from 53.4% to 46.1%).8

Similarly to the demographic factors described above, employment rates also
show significant heterogeneity among the regions of the country. The employ-
ment rate in Budapest is much higher than the national and European averages
(74%), while in the economically less developed parts of the country it varies
between 60% and 65%.

Altogether, we can say that even if the growth of the Hungarian employment
rate has been impressive since 2011, it could be increased further by concentrat-

8 ISCED stands for the International Standard Classification of Education; ISCED 0-2 means
those who have primary education or less, ISCED 3-4 means secondary education, and ISCED 5-8
the different levels of tertiary education.
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ing on the incentives and employability of the following groups: people close to
the retirement age, women, less educated people, and the population living in the
less developed parts of the country.

It is worth mentioning that the Job Protection Action Plan is exactly the kind of
policy programme that concentrates on specific social groups (including the less
educated or elderly people), however, we can also see some contrasting trends in
the case of gender inequalities.

4. FORECASTING THE ECONOMIC OLD-AGE DEPENDENCY RATIO

The phenomenon and economic consequences of ageing population are frequent-
ly analysed. One important measure of the shifts in the population structure due
to demographic changes is the old-age dependency ratio, i.e. the ratio of popu-
lation aged 65 years or older and the population in working age (15-64 years
old). However, from the perspective of the sustainability of an unfunded pen-
sion system what really matters is the ratio of elderly people (pensioners) and
the employed population who pay contributions to the system, i.e. the economic
old-age dependency ratio. In this paper, we examine the expected increase in
this ratio between 2017 and 2050. However, we define it slightly differently than
the European Commission (2017: 63); instead of calculating it as the ratio of the
number of inactive elderly people and employed population, we use the ratio of
all elderly people and employed population. The difference does not alter the
qualitative implications as the activity and employment rates drop sharply above
65 years.” Nevertheless, we thought it more appropriate to place the total elderly
population in the numerator, because employed elderly people can also be pen-
sion recipients.

In our forecasts, we use different fertility, mortality and employment scenarios
partly to assess the effects of these factors on the dependency ratio and partly to
check how determined the forecasted path seems to be. As in the calculations
we have to use mortality rates instead of life expectancy, we also formulated our
alternative assumptions for the former, and not the latter. However, there is natu-
rally a direct connection between the two: higher mortality rates mean lower life
expectancy, and vice versa.

9

In 2017, the employment rates for people aged 65-69 and 70-74 were 5.8% and 3%, respec-
tively (Hungarian Central Statistical Office 2019).
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4.1. Assumptions

In our forecast, we examined three different paths for each of the three main
factors, i.e. fertility, mortality, and employment. In each aspect, there is a base
scenario that we deem the most likely, and we examine more optimistic and more
pessimistic alternative scenarios as well. In the cases of fertility and mortality, the
basis of our scenarios comes from the forecasts of the 2015 population projec-
tion of the Eurostat, the baseline version of which is used also by the European
Commission (2017). In the case of employment, we have drawn up hypothetic
scenarios based on recent developments.

Fertility: The Eurostat population projection has a baseline and a “low fertil-
ity” scenario. As we already mentioned it in footnote 6, we think that the Eurostat
baseline TFR forecast is overly optimistic; the UN (2017: 33) expects a signifi-
cantly slower increase in fertility. Therefore, in our base scenario we use the un-
weighted average of ASFRs in the two Eurostat forecasts (this is quite close to
the UN forecast), while the Eurostat baseline forecast and “low fertility” scenario
provide our optimistic and pessimistic alternative scenarios, respectively.

Mortality: The Eurostat population projection also contains two estimates of
mortality rates: a baseline and a “low mortality” scenario. We created a “high mor-
tality” scenario by adding the difference between the age-specific mortality rates
of the two Eurostat scenarios to the baseline. In this case, naturally, we would not
call the “high mortality” scenario an optimistic alternative scenario, even if high
mortality decreases the dependency ratio, while longer lifespans ceteris paribus
decrease the sustainability of unfunded pension systems — as discussed earlier.

Employment: As mentioned above, we have constructed three different hypo-
thetic scenarios about the evolution of employment rates. In the “low employ-
ment” scenario, we simply assume that the cohort-specific employment rates re-
main the same as in 2017. In our base scenario, we extrapolate the significantly
increasing trend in past employment rates of the people between 50 and 64 years,
mainly due to increased retirement age. Therefore, in this scenario, the cohort-
specific employment rates are assumed to remain constant, with the exception of
the age groups between 50 and 64 years, for whom, as a continuation of recent
trends, we assume a gradual decline in the gap compared to the employment
rates of middle-aged people between 2017 and 2030.'° In the “high employment”

10Tt is worth mentioning that even if the age-specific employment rates of the population aged
50 to 64 years increase significantly in this scenario, they are still lower than the employment
rates of younger people, therefore, as a result of the expected shift in the age structure of the
Hungarian population, the overall employment rate increases only moderately: from 68.0% to
71.3% in the overall population aged 15 to 64 years.
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scenario, we also incorporate an increase of female employment rates, i.e. a grad-
ual decline of the gender gap in employment between 2017 and 2030. This is
clearly an optimistic approach, since — as we have seen it on Figure 9 — the dif-
ference between male and female employment rates has actually increased since
2010. That is, the “high employment” scenario assumes the continuation of one
important trend in the labour market, and the reversal of another.

4.2. Results

Figure 11 shows the forecast of the economic old-age dependency ratio in the
different scenarios. According to our baseline scenario, the ratio increases from
40.6% to 77% by 2050, i.e. it nearly doubles. This means that while 100 em-
ployed persons now support approximately 41 elderly people, this will increase
to 77 persons by 2050. We can also see that the expected path of the depend-
ency ratio is relatively similar in all different scenarios, which means that there
is a substantial determination in the future developments of the sustainability of
the Hungarian pension system, that can be countered only by a long-lasting sig-
nificant increase in the real wages or by parametric reforms (e.g. changes in the
retirement age or the replacement rates).
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Figure 11. Forecast of the economic old-age dependency ratio under different scenarios

Source: calculations of the authors.
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Among the three factors taken into account, fertility has the most moderate
effect on the dependency ratio. This is not surprising: even those who are born at
the beginning of the forecast period will not enter working age before the 2030s
and most of them will only be employed in the 2040s. Therefore, the expected
dependency ratio practically does not differ in the three fertility scenarios until
2040, and the difference between the “high fertility” and “low fertility” paths
is only 3.7 percentage points by 2050. Naturally, in a longer forecast period the
effect of fertility could be more substantial. Comparing the alternative scenarios
of mortality and employment, we can see a somewhat larger difference in the
dependency ratios by 2050: 5.6 percentage points in the case of mortality, and 6.0
percentage points in the case of employment.

We also calculated the path of the economic old-age dependency ratio if all
three factors develop favourably (“all high” scenario), and if all three develop
unfavourably (“all low” scenario)."" The lower right panel of Figure 11 illustrates
the output of these forecasts. Compared to the dependency ratio of 77% in the
base scenario, we calculate a ratio of 86.7% in the “all low” and a 71% in the
“all high” scenario for 2050. That is, even if we take the optimistic fertility as-
sumptions of the Eurostat population projection and suppose that employment
rates continue to increase significantly in the coming years, we can expect a large
upward change in the dependency ratio, therefore a large increase of the burden
on the pension system.

We can compare our results to those of the European Commission (2017: 64).
According to their forecasts the (somewhat differently defined) economic old-
age dependency ratio is expected to increase from 40.2% to 67.1% by 2070. That
is, they forecast a more moderate upward trend in the ratio. The two main sources
of this difference are the following: as mentioned above, they take a more opti-
mistic approach about the expected changes in the fertility rates, and they calcu-
late with a significant yearly migration surplus, which also seems unrealistic in
our opinion.

Even if one cannot compare the quantitative results directly to each other, it
is also clear that our results are in accord with those cited in Section 2. All of
them show that we can expect significant problems regarding the sustainability
of the Hungarian pension system that necessitate either parametric or structural
reforms.

' We mentioned it earlier that higher mortality obviously does not mean a favourable develop-

ment, even if it decreases the dependency ratio. However, for lack of a better word, in this
context we talk about the favourable “all high” and unfavourable “all low” scenarios.
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5. HOW COULD THE SUSTAINABILITY PROBLEM BE MITIGATED?

Based on the forecasts presented in the previous section, the significant increase
of the economic old-age dependency ratio seems inevitable. However, we would
also like to examine how specific factors could alleviate this problem. More pre-
cisely, we calculated the changes in different variables needed to have a 60%
dependency ratio'? in 2050, i.e. to approximately halve the forecasted increase.
Four variables are analysed: fertility, employment, migration, and retirement age.
We conduct a partial analysis, i.e. in each case we concentrate on one variable
while assuming that everything else either follows its base path described in Sub-
section 4.1 or remains unchanged.”® This also means that we do not take into
consideration that different variables may affect each other, e.g. a higher number
of children could lead to lower employment, and vice versa.

It is also worth mentioning that for the sake of simplicity of calculations, we
assume that the necessary changes are permanent and take place instantaneously.
As our results presented below show, even in this simplified version only unreal-
istic changes in the variables could moderate the huge increase in the dependency
ratio. In the case of a gradual adjustment of fertility and migration, the overall
change needed would be even higher. Additionally, the gradual adjustment would
make the calculations more complicated and it would also make it necessary for
us to make assumptions about their exact paths. Since our goal is to demonstrate
that by themselves none of these factors could solve the sustainability problem of
the pension system, this simplified approach meets our needs.

Firstly, if we would like to mitigate the rise in the dependency ratio by higher
fertility, the number of live births would have to increase by 130%. In terms of
total fertility rate, this means a necessary value of approximately 3.43, which is
naturally much higher than the TFR of any developed country.* As one can see it
in the upper left panel of Figure 12, naturally there is a time lag before the jump
in the number of live births fully takes effect. If fertility suddenly increases at the
beginning of the forecast period, it does not really affect the old-age dependency
ratio until the second half of the 2030s. The dependency ratio could be expected
to increase even after that, but as more and more of the working-age population
comes from the new, larger cohorts, while most of the retired population would

In this section, “dependency ratio” always refers to the economic old-age dependency ratio.

3 E.g.in the case of examining fertility rates, we assume that mortality and employment follow
their base paths, net migration remains 0, and retirement age remains at 65 years.

4 According to the Eurostat (2019a) database, France has the highest TFR among the EU coun-

tries (1.93 in 2016). The necessary 3.43 total fertility rate would be close to that of Namibia or

Pakistan (World Bank 2019).
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Figure 12. The paths of economic old-age dependency ratio, if fertility (upper left panel),
employment (upper right panel), migration (lower left panel), and retirement age
(lower right panel) are adjusted to set the ratio at 60% by 2050

Source: calculations of the authors.

still be members of the previous smaller cohorts, the dependency ratio would start
to decline around 2045.

Secondly, we also examined how higher employment could smooth the in-
creasing trend of the dependency ratio. The necessary change is as unrealistic as
in the case of fertility: the employment rate should increase by 28% to halve the
expected rise in the dependency ratio. Taking into account that the employment
rate of the Hungarian population between 15 and 64 years was around 68% in
2017 (and is expected to increase slightly in our baseline scenario — see Subsec-
tion 4.1), this would mean an employment rate around 90% in the coming dec-
ades, a ratio much higher than in any other country.'> As stated above, we analyse
the effects of instantaneous changes. If the employment rate suddenly jumps by
28%, naturally it would cause a significant decline in the dependency ratio at the
beginning of the forecast period — as we can see if we compare the upper right
panel of Figure 12 to Figure 11. However, we can also see that in itself, a higher

15 In the developed world, only two countries had an employment rate above 80% in 2018: Ice-
land (84.8%) and Switzerland (80.1%) (OECD 2019).

Society and Economy 42 (2020)

Unauthenticated | Downloaded 12/04/20 10:52 AM UTC



DEMOGRAPHICS, LABOUR MARKET, AND PENSION SUSTAINABILITY IN HUNGARY 166

employment rate does not affect the rate of change of the dependency ratio, it
only shrinks the trajectory by a certain factor.

Thirdly, we included migration in our calculation. As stated earlier, in our pro-
jections, we assumed net migration to be zero. However, a positive net migra-
tion could also mean such an inflow of labour force to the country that could
counter the trends leading to a higher dependency ratio. With the assumption
of a 1% mortality rate of the incoming population, we calculated that an annual
net inflow of approximately 33,000 employees would be necessary until 2050 to
halve the expected increase in the dependency ratio. If, for the sake of simplic-
ity, we assume that the employment rate of immigrants is close to the Hungarian
average, this would mean an annual net inflow of nearly 50,000 working age
people (in total, nearly 1.65 million people by 2050). Naturally, we could expect
that many of them arrive with families (either with children or with elderly rela-
tives), so the necessary total net migration would be even significantly higher.
Compared to the size of the country, such a huge inflow of population in such a
short time period also seems far from reality, which is in line with the conclusions
of Gil-Alonso (2012).

It is worth mentioning that in the last decade Hungary has experienced signifi-
cant outward migration, mainly to more developed EU countries. This has two
implications in relation to the previous discussion. On the one hand, the necessary
positive net migration includes those who move back to Hungary from abroad
(together with ethnic Hungarians from the neighbouring countries and people ar-
riving from other parts of the world). However, a significant improvement would
be necessary in Hungarian living conditions (not just in the financial standard of
living, but in a more general sense, e.g. including the quality of health care and
educational services) to convince many of these people to move back to Hungary.
In addition, we can think that the longer they live abroad, the less likely they (or
their children) will be to come back. On the other hand, if this outward migration
continues in the coming decades, the necessary inflow of foreign citizens would
be even significantly higher than what we have estimated to compensate the loss
of labour force due to outward migration.

Last but not least, we made calculations about the retirement age. To do so,
we had to make some assumptions about how a change in the retirement age af-
fects employment in different age groups. In the case of women, we assume that
as the retirement age increases, the employment rate of generations above 65 but
below the new retirement age would be equal to what we expect for the female
population between 60 and 64 years. In the case of men, we assume a stronger
impact on employment: as retirement age increases, the employment rate of the
five oldest cohorts will be what we would normally expect for the 60—64 popula-
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tion, while younger cohorts will have the employment rate expected to the 55-59
population.'¢

This is the only variable regarding which our results are not extremely far-
fetched: a retirement age of 69 years would lead to a 60% dependency ratio in
2050. This would mean a 4-year increase compared to the current retirement age
of 65 — not an unrealistic change, but a significant one. Currently, the highest re-
tirement age in OECD countries is only 67 years (for men in Israel, and for both
genders in Iceland and Norway), although it is expected to increase in the coming
decades, in some countries even above 70 years (OECD 2017: 92-95). As with
employment, an instantaneous increase in the retirement age would cause a sud-
den drop in the dependency ratio at the beginning of the forecast period. How-
ever, if we lift the assumption of immediate changes, and assume that the reform
takes place gradually (which is obviously more realistic), then there would be no
such drop in the ratio, and the increasing path would also be much smoother than
shown in the lower right panel of Figure 12.

As we can see from these simplified calculations, even to moderate the ex-
pected increase in the dependency ratio, such unrealistic changes would be nec-
essary in fertility, employment or net migration that increasing retirement age
seems inevitable. If some improvement also takes place in the other three vari-
ables (compared to our baseline projections), then a somewhat smaller increase
in the retirement age could also be enough to avoid a higher-than-60% economic
old-age dependency ratio by 2050. Alternatively, the same pension reform could
achieve a lower dependency ratio.

It is also important that even if these favourable developments take place, and
the economic old-age dependency ratio does not surpass 60% in 2050, we can
expect it to be on a clearly increasing path that time (see Figure 12). The only
exception in this regard is if the number of live births increases — as discussed
above.

Le. if the retirement age increases to 69 years, we assume that the employment rate of men
between 64 and 68 years (the five oldest cohorts) would be what is expected in our baseline
projection for the 60—64 population, while the employment rate of men between 60 and 63
years would be what we project for the 55-59 population. The different treatment of genders is
due to the fact that the Hungarian pension system also treats them differently. According to the
regulation, women can retire after 40 years of work, independently from their age. Therefore,
we can expect that an increase in the official retirement age would have a slighter effect on the
employment rate of the female population above 60 years.
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6. CONCLUSION

In our analysis, we concentrated only on the sizes of the elderly and employed
populations. However, the sustainability of the pension system depends not di-
rectly on these numbers but on the values of contribution payments and pension
benefits. That is, an increase in the real wages means higher contributions as well,
therefore it improves the sustainability of the system. On the other hand, cutting
contribution rates directly decreases the revenues of the pension scheme, yet in-
directly it can lead to higher employment. The inclusion of all these and similar
effects would require a more sophisticated model.

Still, our simplified forecasts show that there is huge determination in the sys-
tem — mainly as a result of past demographic trends. And even if the discussed
factors develop favourably, we will experience such a sharp increase in the eco-
nomic old-age dependency ratio (mostly after 2030) that makes some kind of
policy intervention inevitable. This policy intervention can mean parametric re-
forms, e.g. increasing contribution rates, decreasing replacement rates, increasing
the retirement age, or the indexation of retirement age to life expectancy.

Another solution would be the implementation of structural reforms. An ex-
ample of possible structural reforms is the relatively new approach advocated by
Banyar (2017), who argues on theoretical economic grounds that the current par-
adigm of pension systems is wrong, as these schemes should subsidize childrear-
ing as an investment into the future well-being of society. Banyar et al. (2016)
examine the feasibility of a transition towards a childrearing-dependent pension
system and conclude that it would probably be relatively seamless in practice.
In relation to this approach, Regdés (2015) presents an overlapping generations
model with endogenous fertility and concludes that a hypothetical pension sys-
tem subsidizing individuals who have raised children may increase fertility rates,
albeit at the price of decreasing output and consumption per capita and overall
social welfare. On the other hand, the assumed new pension scheme would lead
to increased total economic output and consumption due to higher fertility.

Even if reforms could significantly improve the situation, the importance of
increasing self-reliance cannot be understated. For example, Gal and To6rzsok
(2017) build a model to demonstrate that savings should more than double from
3.2% to 8.1% of net consumption, or the economy needs a windfall capital equal
to three times the national income if the goal is for consumption not to exceed
labour income in 2100 more than it does today.

All the aforementioned changes would directly affect the well-being of the
employed population. Increasing contribution rates is in contrast with the recent
trends, and it hampers employment. Decreasing replacement rates is a controver-
sial option from a political point of view. Therefore, out of the available paramet-
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ric reforms, what remains is the continuous lengthening of the active lifespan.
However, longer working age is possible only if not just life expectancy increas-
es, but the average length of healthy lifespan as well. This makes a significant im-
provement in the funding and performance of the Hungarian health care system
inevitable. Therefore, maintaining the sustainability of the pension system can
cause increased fiscal pressure in other fields.

REFERENCES

Augusztinovics, M. (2005): Népesség, foglalkoztatottsag, nyugdij [Population, employment, pen-
sions). Kézgazdasagi Szemle 52(5): 429—-447.

Bajko, A. — Maknics, A. — Toth, K. — Vékas, P. (2015): A magyar nyugdijrendszer fenntart-
hatosagarol [On the sustainability of the Hungarian pension system]. Kézgazdasdagi Szemle
62(12): 1229-1257.

Banyar, J. (2017): Conflict or Fair Deal between the Generations? Alternative Economics for Pen-
sions. Review of Sociology 27(4): 61-82.

Banyar, J. — Gal, R. I. — Mészaros, J. (2016): Egy gyermeknevelés-fiiggd nyugdijrendszer kor-
vonalai [Outline of a childrearing-dependent pension system]. In: Patkos, A. (ed.): Simono-
vits 70: Tarsadalom- és természettudomanyi irasok Arkhimédésztol az iddéskori jévedelmekig
[Simonovits 70: Writings on social and natural sciences from Archimedes to old-age incomes].
Budapest: Institute of Economics of the Hungarian Academy of Sciences, pp. 175-194.

Berde, E. — Németh, P. (2015): Adjusted Czech, Hungarian and Slovak Fertility Rates Compared
with the Traditional Total Fertility Rate. Hungarian Statistical Review 19: 87-107.

Burns, A. — Cekota, J. (2002): Coping with Population Ageing in Hungary. OECD Economics De-
partment Working Papers No. 338.

Calot, G. (1995): Le vieillissement démographique dans 1’'Union Européenne a I’horizon 2050.
Etude d’impact du viellissement démographique. Brussels: Directorate-General Employment
and Social Affairs, European Commission.

Casey, B. — Oxley, H. — Whitehouse, E. — Antolin, P. — Duval, R. — Leibfritz, W. (2003): Policies for
an Ageing Society: Recent Measures and Areas for Further Reform. OECD Economics Depart-
ment Working Papers No. 369.

Comolli, C. L. (2017): The Fertility Response to the Great Recession in Europe and the United
States: Structural Economic Conditions and Perceived Economic Uncertainty. Demographic
Research 36(51): 1549-1600.

Creighton, H. (2014): Europe s Ageing Demography. London: International Longevity Centre.

Dekkers, G. — Desmet, R. — Rézmovits, A. — Sundberg, O. — Téth, K. (2015): 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. Brussels: Federal
Planning Bureau and Budapest: Central Administration of National Pension Insurance.

Diaconu, L. (2015): Ageing Population: Comparative Analysis among European Union States. CES
Working Papers 7(1): 50-59.

European Commission (2017): The 2018 Ageing Report — Underlying Assumptions & Projection
Methodologies. European Economy Institutional Paper 065.

Eurostat (2019a): Online database. https://ec.europa.eu/eurostat/data/database, accessed 09/09/
2019.

Society and Economy 42 (2020)

Unauthenticated | Downloaded 12/04/20 10:52 AM UTC



DEMOGRAPHICS, LABOUR MARKET, AND PENSION SUSTAINABILITY IN HUNGARY 170

Eurostat (2019b): Population projections. https://ec.europa.eu/eurostat/cache/metadata/en/proj_
esms.htm, accessed 09/09/2019.

Foldhazi, E. (2015): Structure and Future of Population. In: Monostori, J. — Ori, P. — Spéder, Z.
(eds): Demographic Portrait of Hungary 2015. Budapest: Hungarian Demographic Research
Institute, pp. 211-224.

Freudenberg, C. — Berki, T. — Reiff, A. (2016): A Long-Term Evaluation of Recent Hungarian Pen-
sion Reforms. MNB Working Papers 2016/2.

Gal, R. I. — Torzsok, A. (2017): The Savings Gap in Hungary. The Journal of the Economics of
Ageing, doi:10.1016/j.je0a.2017.05.002.

Gil-Alonso, F. (2012): Ageing and Policies: Pension Systems under Pressure. In: De Santis, G.
(ed.): The Family, the Market or the State? Intergenerational Support under Pressure in Ageing
Societies. Dordrecht: Springer, pp. 35-58.

Goldstein, J. R. — Sobotka, T. — Jasilioniene, A. (2009): The End of Lowest-Low Fertility? Popula-
tion and Development Review 35(4): 663—700.

Hablicsek, L. (2004): Demographics of Population Ageing in Hungary. Hitotsubashi University
Center for Intergenerational Studies Discussion Paper No. 207.

Hungarian Central Statistical Office (2019): STADAT Tables. http://www.ksh.hu/engstadat, ac-
cessed 09/09/2019.

Hungarian Ministry for National Economy — Central Administration of National Pension Insurance
(2017): Country Fiche on Pension — Hungary.

Jarocinska, E. — Ruzik, A. — Nijman, T. — Vork, A. — Méittédnen, N. — Gal, R. (2014): The Impact of
Living and Working Longer on Pension Income in Five European Countries: Estonia, Finland,
Hungary, the Netherlands and Poland. CASE Research Paper No. 476.

Kapitany, B. — Spéder, Z. (2017): Hitek, tévhitek és tények a népességcsokkenés megallitasarol —
Demografiai kihivasok és kezelési lehet6ségeik [Beliefs, Misbeliefs, and Facts about Stopping
Population Decline — Demographic Challenges and Options of Handling Them]. In: Jakab, A.
— Urban, L. (eds): Hegymenet — Tarsadalmi és politikai kihivasok Magyarorszagon [Ascent —
Social and Political Challenges in Hungary]. Budapest: Osiris, pp. 177-191.

Kohler, H. P. — Billari, F. C. — Ortega, J. A. (2002): The Emergence of Lowest-Low Fertility in
Europe during the 1990s. Population and Development Review 28(4): 641-680.

Maltby, T. — De Vroom, B. — Mirabile, M. L. — Qverbye, E. (2017): Ageing and the Transition
to Retirement: A Comparative Analysis of European Welfare States. London — New York:
Routledge.

Monostori, J. (2015): Ageing and Retirement. In: Monostori, J. — Ori, P. — Spéder, Z. (eds): Demo-
graphic Portrait of Hungary 2015. Budapest: Hungarian Demographic Research Institute, pp.
115-133.

OECD (2017): Pensions at a Glance 2017 — OECD and G20 Indicators. Paris: OECD.

OECD (2019): OECD.Stat Online Database. http://stats.oecd.org, accessed 09/09/2019.

Orban, G. — Palotai, D. (2005): The Sustainability of the Hungarian Pension System: A Reassess-
ment. MNB Occasional Papers No. 40.

Regds, G. (2015): Can Fertility be Increased with a Pension Reform? Ageing International 40(2):
117-137.

Scharle, A. (2017): “Valami van, de nem az igazi” — Hogyan lesz versenyképes és befogadé a
magyar munkapiac? [“There is something, but it’s not the real thing” — How will the Hungarian
labour market become competitive and inclusive?] In: Jakab, A. — Urban, L. (eds): Hegymenet
— Tarsadalmi és politikai kihivasok Magyarorszagon [Ascent — Social and political challenges
in Hungary]. Budapest: Osiris, pp. 346-360.

Society and Economy 42 (2020)

Unauthenticated | Downloaded 12/04/20 10:52 AM UTC



171 ANDRAS OLIVER NEMETH et al.

Széman, Z. (2011): Ageing in Hungary: Demography and Labour Market Challenges. In: Hoff,
A. (ed.): Population Ageing in Central and Eastern Europe: Societal and Policy Implications.
London — New York: Routledge, pp. 95-114.

UN (2017): World Population Prospects, the 2017 Revision — Key Findings and Advance Tables.
New York: United Nations Department of Economic and Social Affairs.

World Bank (2019): World Bank Open Data online database. https://data.worldbank.org, accessed
09/09/2019.

Open Access. This is an open-access article distributed under the terms of the Creative
Commons Attribution 4.0 International License (https://creativecommons.org/licenses/
by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited, a link to the CC License is provided,
and changes — if any — are indicated. (SID 1)

Society and Economy 42 (2020)

Unauthenticated | Downloaded 12/04/20 10:52 AM UTC



