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This paper gives a reassessment of the sustainability of the reformed Hungarian pension sys-

tem with a special focus on whether the introduction of the fully funded pillar in 1998 has led

to any improvement in the sustainability of the pension system. After a brief description of the

1997/1998 reform of the Hungarian pension system, we present results from simulations with

a revised pension model. Our results show that 1) the pension system, in its present form, is

unsustainable with net implicit public liabilities in the system around 240% of GDP, unless cor-

rective measures are taken. 2) The series of policy measures taken since the 1997/1998 reform

account for nearly three-fourths of the net liability implicit in the pension system, reflecting a

policy reversal: an alarming tendency of undoing the progress made by the reform in terms of

improving the system’s sustainability. 3) The funded pillar can help in lowering net implicit lia-

bilities if the transition costs involved in the reform are financed by budgetary adjustment. 4)

The returns recorded so far in the private pension funds fall short of expectations and, on the

condition that these low returns persist, the second pillar is projected to provide annuities that

do not make up for the reduction in benefits received from the public pillar. This conclusion is

valid even if we compare a hypothetical balanced full pay-as-you-go (PAYG) system with a

sustainable multi-pillar system.

JEL: G23, H55.

Keywords: ageing, pension system, social security, fiscal sustainability.

Abstract
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A tanulmány a reform utáni magyar nyugdíjrendszer fenntarthatóságát elemzi, különös figyel-

met szentelve annak a kérdésnek, hogy a tõkefedezeti pillér 1998-as bevezetése javította-e a

nyugdíjrendszer fenntarthatóságát. A magyar nyugdíjrendszer 1997/1998-as reformjának a rö-

vid bemutatása után egy átdolgozott nyugdíjmodellel végzett szimuláció eredményeit ismer-

tetjük. Eredményeink azt mutatják, hogy 1) a nyugdíjrendszer a jelenlegi formájában, korrekci-

ós intézkedések nélkül nem tartható fenn; a rendszerbõl jelenértékben a GDP mintegy 240%-

ának megfelelõ nettó állami kötelezettségállomány adódik. 2) A nyugdíjrendszerbõl adódó net-

tó állami kötelezettségállomány közel háromnegyede az 1997/1998-as reform óta hozott poli-

tikai intézkedések sorozatának a számlájára írható, ami a gazdaságpolitika irányváltását mu-

tatja. A tendencia folytatódása a nyugdíjreform eredményeinek teljes erodálódásával fenyeget.

3) A tõkefedezeti pillér akkor segíthet a nettó implicit kötelezettségállomány csökkentésében,

ha a reform kapcsán felmerülõ átállási költségek finanszírozása a költségvetési hiány növelé-

se nélkül történik. 4) A magánnyugdíjpénztárak által eddig nyújtott átlagos hozamok elmarad-

nak a várakozásoktól, és amennyiben tartósan ilyen alacsonyak maradnak, elõreszámításunk

szerint a második pillér által biztosított járadékok nem lesznek képesek ellentételezni a tb által

folyósított járadékok csökkenését. Ez a következtetés akkor is megállja a helyét, ha a vegyes

rendszert egy hipotetikus, egyensúlyban lévõ felosztó-kirovó rendszerrel hasonlítjuk össze.

JEL: G23, H55.

Kulcsszavak: öregedõ társadalom, nyugdíjrendszer, társadalombiztosítás, fiskális fenntartha-

tóság.

Összefoglalás



In Hungary a major overhaul of the pension system was legislated in 1997 and enacted in

1998, with both parametric and paradigmatic reforms. The most important objective underly-

ing the reforms was to minimize the long-term burden for the Hungarian budget implied by the

pension system. As BENCZÚR (1999) showed, the parametric changes of the system improved

its financial sustainability substantially.

The reassessment of the Hungarian pension system given in this study was motivated by the

return of the pension issue in the centre of policy discussions for a number of reasons. As

Hungary was the first country to carry out such a comprehensive reform in the region and is

often cited as an example, the issue of the sustainability of the Hungarian pension system has

been viewed, both at home and internationally, as more or less settled. What received consid-

erably less attention is that since the reform, successive governments have been moving in the

opposite direction, undoing much of the progress that had been achieved in 1997-1998. This,

as well as issues left open by the reform, was already noted in AUGUSZTINOVICS ET AL. (2002),

but the tendency has continued and is now increasingly alarming. Contribution rates received

by the Pension Insurance Fund are 4.5 percentage points lower today than envisaged by the

reform, and they are to be lowered by further 2 ppt in 2007 and 2009. On the expenditure side,

additional long-term spending commitments, such as 13

th

month pensions, have been taken

on by the government. These measures are not only inconsistent with the long-term sustain-

ability of the pension system in view of the ageing of the population, but they also create

financing problems already in the near-term.

The fact that the system has a fully funded component (a mandatory second pillar introduced

in 1998) has probably contributed to the general misperception that the system is financially

sound. The issue of whether the introduction of the funded pillar has led to an improvement in

the sustainability of the system became a central one in the policy discussions in the context

of the European Union’s Stability and Growth Pact. In the recent debate on the reform of the

SGP an argument has been formulated for the exclusion of the “transition costs” of systemat-

ic pension reforms from the ESA 95 general government deficit figure, in order to avoid pun-

ishing the countries that introduce a fully funded pillar in their pension systems with the aim of

improving their sustainability. This argument was especially strongly articulated by countries

under the excessive deficit procedure. The question can also be interpreted as whether to

allow the debt-financing of the transition costs (the shortfall of revenues as they are diverted

into the second pillar) or promote the covering of these costs through budgetary adjustment

(higher taxes or lower spending elsewhere). The resulting compromise allows for partial debt-

financing as it allows the deduction of a gradually decreasing share of these “costs” from the

deficit figure which is taken into consideration in the excessive deficit procedure.

Another reason that warrants a reassessment of the Hungarian pension system and its reform

is the poor performance of the pension funds in the fully funded pillar. The low yields record-
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ed in these funds have cast doubt on the sustainability of present replacement ratios for pen-

sion benefits. The question may be raised whether future pensioners who had no choice but

to enter the two-tier pension system and who will have spent a lifetime contributing to a private

pension fund that may perform poorly over the long run, will put pressure on future govern-

ments to compensate for the difference between their pension benefits and the amount they

could have received, had this systematic reform not taken place. We note that currently no

government guarantees exist for pension benefits or returns provided by the second pillar.

The ultimate goal of this paper is to quantify and draw attention to the growing sustainability

problem in the pension system since the 1997/1998 reform. Furthermore, the paper address-

es the issue of whether the introduction of the fully funded pillar has indeed improved the sus-

tainability of the Hungarian pension system and whether the low returns recorded in the past

seven years in the pension fund sector may alter that picture in any way.

The paper is structured as follows. In the next section we give a brief description of the

Hungarian pension system focusing on the changes that have taken place over the past

decade. In the following section, we present the most important macroeconomic and demo-

graphic assumptions that we used to project the future trends of the pension system. Details

on the model and results obtained with different sets of assumptions are provided in the

Appendix. In the second part of Section 3 we move on to show the projected future balances

of the pension system currently in place and calculate the (net) public liabilities that are implic-

it in the system (IPL). We show the extent to which the government’s intertemporal position has

deteriorated as a result of the modifications since 1998. We also calculate the change in IPL

that resulted from the introduction of the fully funded pillar to see whether it has improved the

sustainability of the system.

In Section 4 we show calculations of the average net real return of the private pension fund

sector that provides the members of the two-tier system with a pension benefit equivalent to

what they would have received from a pure pay-as-you go (PAYG) system (the “break-even

return”). Here we compare a defined contribution (DC) system to a subsidised defined bene-

fit (DB) system, which is not a fair comparison and requires further qualifications. We resolve

this problem by also comparing benefits provided by a hypothetical balanced PAYG with the

benefits coming from a balanced reduced PAYG and the private pillar. We also calculate the

break-even return in this relation. Finally, we quantify the additional contingent public liability

that arises if we assume that current trends continue, regulations remain in place as they are

now and the government decides to compensate pensioners for the losses suffered because

of low returns. The last section concludes.
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In Hungary a PAYG pension system, encompassing old-age, disability and survivor schemes,

was set up around 1950. This scheme covered a growing share of the working population,

reaching coverage of nearly 100 percent by 1975. The economic crisis that accompanied the

transition to a market economy in the early 1990’s had adverse consequences for the pension

system: the systemic dependency ratio

1

grew from 51.4% in 1989 to 83.9% in 1996 due to both

a fall in employment and an increase in the number of people drawing benefits, as an increas-

ing share of people out of jobs chose early retirement and disability schemes instead of unem-

ployment.

These developments raised pension expenditures to above 10% of GDP in 1992, which grad-

ually fell to 7.1% in 1997. Ballooning expenditures and declining revenues from contributions

left an average deficit of 0.4% of GDP between 1992 and 1996 in the Pension Insurance Fund.

This deficit was automatically covered by transfers from the central government budget. 1997

was an exceptional year in which a small surplus was recorded, but deficits were projected for

the near future as a result of unfavourable demographic trends. Major reforms, both paramet-

ric and paradigmatic, were legislated in 1997 (and came to force in 1998) to meet this chal-

lenge.

2. 1. PARAMETRIC REFORMS

The Hungarian pension system has been under permanent reform since the early 1990’s,

which explains its high degree of complexity and low transparency (SIMONOVITS, 2002). The

most important parametric reforms included the gradual raising of the statutory retirement age

and the introduction of the Swiss indexation formula, which both had a large downward impact

on future pension liabilities and an immediate favourable effect on the expenditure side.

However, employer contributions were gradually reduced after 1998 and this was not matched

by an equivalent increase in employee contributions, lowering also the revenues of the Pension

Insurance Fund.

The reform envisaged a reduction of employer contribution rates to 22% accompanied by an

increase of the rate of employee contributions to 9%, 8 of which would go to the funded pillar.

In contrast, by 2005 employer contribution rates fell from 24% to 18%, while employee contri-

butions rose to 8.5% (8% of which is paid to the second pillar) as shown in Table 1. Employer

contribution rates are to be cut by further 2 percentage points in two steps.
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1

The systemic dependency ratio is the ratio of pensioners to the active workforce. The old-age dependency ratio is the

ratio of people above retirement age to those in active cohorts. For more details see Section 3.1.



The reform of 1997/1998 raised the statutory retirement age for men from 60 to 62 years and

for women it is currently rising from 57 in 1998 to 62 by 2009. Early retirement is possible at

the age of 55 and 60 years (women and men, respectively), if the individual has enough serv-

ice years. Data on the effective retirement age suggest that most individuals, especially men,

take this opportunity, as the large number of service years accumulated particularly in the

state socialist period, when unemployment was virtually unknown, enables them to do so

(Figure 1).

There are built-in disincentives for early retirement, and bonuses encourage working beyond

the normal retirement age. A minimal 38 years of service are necessary for early retirement.

Individuals may retire with five less service years if they accept a lower compensation of

10 MNB OCCASIONAL PAPERS 40. · 2005

MAGYAR NEMZETI BANK

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Employer 24 24 23 22 20 18 18 18 18 18 17 17 16

Employee

PAYG 6 1 2 2 2 2 1.5 0.5 0.5 0.5 0.5 0.5 0.5

Private - 6 6 6 6 6 7 8 8 8 8 8 8

Total 30 31 31 30 28 26 26.5 26.5 26.5 26.5 25.5 25.5 24.5

Table 1

Employer and employee contribution rates, 1997-2009

Figure 1

Statutory and effective retirement age 1998-2004
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1.2% with each service year shortfall, multiplied by the number of years before normal

retirement. An 0.5% bonus is given for every additional month worked after the statutory

age.

The last measure in the 1997/1998 reform package was the introduction of the so-called Swiss

indexation. Between 1992 and 1997 pensions were indexed to expected net nominal wages,

which led to declining real pension benefits as real wages declined in this period. As a con-

sequence, pension expenditures fell steadily in this period. The 1997/1998 reform introduced

partial indexation: since 2001 pension benefits are increased every year by the Swiss formu-

la. Pensions in January are raised by the arithmetic mean of the projected increase in net

(gross from 2013 onward) nominal wages and prices in the given year. This implies that real

pensions are raised by half of the real wage index. A gradual transition was pursued with a

30% weight assigned to inflation and 70% to wages in 2000, and then moved on to a 50-50%

weighted Swiss indexation as of 2001.

2. 2. THE PARADIGMATIC REFORM: A MANDATORY FULLY FUNDED

PILLAR

On the legal foundations of the voluntary pension pillar (referred to as the third pillar)

2

a manda-

tory, fully-funded system of pension funds, an example of the “new pension orthodoxy” advo-

cated by the World Bank was introduced in 1998 as the second pillar of the new pension sys-

tem. The active population had to choose between staying in the (by then reformed) pure

PAYG system or moving to the multi-pillar system. The rules for retirement in the multi-pillar

system including indexation are the same as in the pure PAYG system but benefits from the

PAYG are reduced by a quarter. Individuals moving to the mixed system automatically

renounced approximately 25% (1.22/1.65) of their pension claims (including past claims) in the

state PAYG without any compensation and were obliged to join a private pension fund (i.e. the

second pillar). Part of their mandatory contributions, presently 8% (see Table 1) of the gross

wage is diverted to the private pension fund of his/her choice. These contributions are given

no special tax treatment.

Before 2013 members of the multi-pillar system receive 75% of the benefits they would

receive from an exclusively PAYG system, as of 2013 they receive 1.22% of their individual

average wage multiplied by their number of contribution years (instead of 1.65% as in the

pure PAYG system). The flow of benefits purchased at retirement from the accumulated funds

in the second pillar would complement the reduced benefit coming from the PAYG. Since the

second pillar is a defined contribution system without any explicit guarantees, there is a high

degree of uncertainty concerning the future benefits of the multi-pillar system. Depending on

the performance of these funds, the benefit received from the second pillar may or may not

make up for the lost PAYG pension claims. We explore this issue in greater detail in Section 4.

Those individuals in the multi-pillar system who become handicapped and therefore start
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The voluntary pillar was introduced in 1993.



drawing disability benefits before reaching the retirement age have to return to the pure

PAYG and their accumulated funds in the second pillar are transferred to the Pension

Insurance Fund.

Transition to the new system has been mandatory for labour market entrants as of 1998 (it

was temporarily made optional in 2002), and optional for others. Currently 2.4 million individ-

uals are members of the multi-pillar system, most of them opted for it voluntarily, while the rest

were obliged to join as new entrants to the labour market. After September 1999, members

of the PAYG system cannot opt out to the two-pillar system. Backing out from the multi-pillar

system was made possible before 2003. An option has been given recently to retirees who

joined the second pillar less than 10 years before retiring and whose benefit from the second

pillar is less than 25% of their reduced PAYG: they are allowed to move back to the PAYG

before 2012. 

It is a puzzle to researchers why so many people joined the multi-pillar system voluntarily,

renouncing 25% of their pension claims from the PAYG after having contributed to the pure

PAYG for a number of years. One possible reason is that accumulated funds may be inherit-

ed prior to retirement, so in the case of the death of an active individual, orphans and widows

are left with some funds. However, this argument is not fully convincing because the PAYG pil-

lar also pays benefits to widows and orphans. According to a second, more appealing argu-

ment higher income-earners were better-off moving to the multi-pillar system because the

redistribution element of the PAYG is absent in the funded pillar. This incentive, however, dis-

appears as of 2013 due to the fact that the regressive feature in the pension formula will be

phased out. The large number of opt-outs is probably best explained by the fact that individ-

uals perceived the market risk involved in accumulating savings in a pension fund to be lower

than the policy risk of participating in a pure PAYG with very low credibility and an overall neg-

ative image (ROCHA AND VITTAS 2002). This negative image was exploited by large-scale mis-

selling and campaign from the part of pension funds, whose agents pressed and often misled

customers in order to recruit more members. A further reason for moving from the pure PAYG

to the multi-pillar system may have been the guarantees that initially (up to 2001) existed in the

new system in the form of a minimal benefit. At present no explicit (legal) state guarantee exists

for minimum benefits or returns. However, it may be hypothesised that the government would

be tempted/pushed to compensate pensioners for a very unfavourable outcome.

This issue is extremely relevant because the return performance of the pension fund sector has

so far been rather disappointing: the annual weighted

3

average real yield net of asset manage-
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3

We used pension fund assets as weights to get the weighted averages across funds in each year. In order to assess

the performance of the pension fund sector from 1998 to 2004, we took the simple geometric mean of these annual

weighted cross-section averages (i.e. we did not use weights over time). In principle, it is also possible to use weights

over time, which is relevant if we want to understand the development of the assets in the pension fund sector in the past

seven years. This calculation, however, introduces a bias towards more recent years as fund asset sizes continuously

grow in the accumulation period. Therefore it does not reflect average annual investment performance properly, and is

not informative from the point of view of future returns. 



ment fees was 2.1% since its introduction (see Figure 2). Real yields are calculated as nomi-

nal yields deflated by year-on-year inflation. Including estimates for the year 2005, the histori-

cal average would rise from 2.1% to 2.9%. It should be noted that there is considerable uncer-

tainty regarding the quality of the data, but we have no reason to believe that there is a sys-

tematic bias in the figures.

The unfavourable performance has partly to do with the very conservative portfolio structure

with 75% of total assets held in government bonds. However, there must be other factors at

play because mandatory pension funds in other countries have provided considerably higher

returns. Certainly, comparison across these countries may be problematic for a number of rea-

sons including possible methodological differences and the large variation in sovereign

spreads, yet the difference is striking.
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Figure 2

The yield performance of the pension fund sector (second pillar)
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As for fees, Hungary today compares well with most countries, but would be seen as a high

cost system in the future if the current fees structure is maintained. Long-run total fees would

converge to 1.2 percent of assets and the charge ratio

5

would be 25 percent, which are

excessive for a second pillar (FSAP 2005). Concentration in the sector is quite strong (the five

largest funds represent roughly 80% of the market) but economies of scale have not been

realised so far. 

The low rates of net real return in the pension fund sector raises concerns about the sustain-

ability of present levels of old-age pension benefits. In Section 4 we explore this issue in detail.

2. 3. THE FISCAL IMPACT OF REFORMS

The experience with the fiscal impact of the reforms has been mixed. Although the parametric

reforms helped to contain pension expenditures after 1998, the deficits have not been reduced

in the short run because of a shortfall in revenues due to successive reductions in contribution
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Figure 3
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4

The average historical real return for Hungary in Figure 3 differs from the value of 2.1% indicated in Figure 2 for two rea-

sons. Figure 3 contains gross real returns, which includes asset management fees of 1 ppt as opposed to Figure 2,

which shows real returns net of these fees. Second, the yearly values in Figure 2 were obtained by accounting for the

fact that funds are different in size, and they should be represented in the average accordingly (see also footnote 3).

5

The charge ratio shows the proportion by which the individual’s savings are decreased due to fees. For more informa-

tion see CZAJLIK AND SZALAY (2005).



rates. The introduction of the second pillar has so far only led to increased deficits because

part of the contributions are being redirected to the second pillar and represent a revenue

shortfall from the point of view of the Pension Insurance Fund. It is notable, however, that the

revenue losses to the second pillar account for only half of the increase in the PAYG deficits

in the past years.

We address the issue of the long-term prospects of the pension system and the fiscal impact

of the systemic reform in the following section.
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Figure 4

The short-term fiscal impact of the reforms
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In this section we present results from simulations with the MNB pension model in order to

assess the sustainability of the Hungarian pension system. To this end we project future bal-

ances of the Pension Insurance Fund for each year between 2004 and 2105 and summarise

these flows in a single indicator, the net implicit public liabilities (IPL) of the pension system,

which is the present value of its future deficits (the present value of expenditures that are not

covered by contributions). We quantify the impact of the introduction of the second pillar on

the sustainability of the system by comparing the net implicit liabilities in a hypothetical pure

PAYG system (where all individuals participate in a pure PAYG) to that in the actual multi-pil-

lar pension system.

Our analytical framework is a revised, updated and upgraded version of the Finance

Ministry’s pension model. On the basis of the existing regulations/policies, the model projects

base year figures of the number of pensioners and the sum of benefits into the future using

exogenous assumptions for demographic trends and projections of activity rates (HABLICSEK,

2005), as well as paths of macroeconomic variables. (To learn more about our model see

Appendix 1.)

3. 1. ASSUMPTIONS

Our baseline demographic assumptions include a declining population; an increase in

longevity and a rise in the old-age dependency ratio (see Figure 5). After a minor improvement

in the next 5-10 years, Hungary will experience a rapid ageing of its population in our baseline

scenario, as large cohorts born in the 1950’s begin to retire after 2012. Even more adverse

demographic trends will set in around 2035–2040, with another large generation projected to

reach the retirement age. Besides the policy settings, demography has proved to be one of

the key factors in determining the future deficit profile of the system.

We have used two scenarios for the development of activity rates for each cohort, both of

which are consistent with our baseline demographic projection. In our baseline activity sce-

nario and the optimistic one we assume a lengthening of the period that younger generations

spend at school (therefore lower activity rates are assumed in these cohorts) and a larger

share of active individuals in older age cohorts.

6

As a result of the declining population, the

active labour force decreases significantly throughout the projection period despite the

improvement in the aggregate activity rate. The model has been extended to also incorporate

a third scenario used by the European Commission’s Ageing Working Group.
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6

The reason for the drop in the aggregate activity rate around 2040 is a composition-effect: cohorts with higher activity

rates are significantly smaller, whereas low-activity cohorts are larger in that particular period.
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Figure 5

Dependency ratios implied by the baseline demographic assumptions
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Figure 6

Aggregate activity rates in three scenarios
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Our macroeconomic assumptions (summarised in Table 2) include a fall in inflation rates to the

ECB’s definition of price stability and a long-term GDP-growth weaker than today as a result of

the declining population and the completion of the catching-up process. The model also incor-

porates the macroeconomic projections used by the European Commission for calculations on

Hungary. Simulations of the future balance of the system have appeared to be fairly robust to

macro assumptions.

We present results of our baseline scenario in the next section, while simulations with the other

scenarios are shown in Appendix 3.

3. 2. SIMULATION RESULTS

3. 2. 1. The long-term deficit path of the pension system

In this section we present the future balances of the Hungarian pension system on a 100-year

horizon as projected by our model. Figure 7 shows the future balances of the existing multi-

pillar system and also, as a “thought experiment”, the balance of a hypothetical pure PAYG

system had the second pillar not been introduced.

7

The changes in the pension formula and

the taxation of pensions envisaged by the pension law to take effect in 2013 would in their

present form lead to sharp differences between pensions from one year to the other, so we

did not take these changes into account in our baseline simulations. In our view, such an

event is politically unfeasible and therefore highly unlikely. Appendix 2 presents the future

balances of the pension system and old-age replacement ratios assuming these changes

take effect. Our results also support the view that this is a severe shortcoming of the present

legislation and, as this date is approaching fast, regulations for 2013 should be revised

urgently.
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2005–2010 2010–2020 2020–2040 2040–2105

Inflation 3.1 2.0 2.0 2.0

Real GDP growth 3.5 2.8 1.8 1.5

Real wage growth 3.0 3.2 2.4 1.7

Pension increase (real Swiss index) 1.5 1.6 1.2 0.8

Unemployment rate

Men 6.8 6.4 6.5 6.5

Women 6.1 5.8 5.9 5.9

Table 2

The baseline macroeconomic assumptions

Source: Hungarian Quarterly Projection Model, MNB.

7

Technically this is done by not allowing any individual to “opt-out” from the pay-as-you-go system.



Figure 7 shows that in the single-pillar case the deficit of the system improves until as long as

2020 despite the cuts in contribution rates envisaged for the coming years. This is clearly the

result of the favourable expected short-term demographic trends shown in Figure 5. Later on,

the balance starts to deteriorate, and around 2040 it nearly doubles within a decade as the

generation born in the 1970’s (the so-called “first echo” of the baby-boom generation born

after World War II) begins to retire. As the ageing of the population continues, the deteriora-

tion of the balance of the pension fund is never reversed and by 2105 the deficit rises to

around 4.5% of GDP. 

The existing multi-pillar system broadly follows the pattern of the hypothetical PAYG until

around 2045, except at a different level: the gap between the two curves in the first decades

reflects the shortfall in revenues as a result of the contributions being diverted into private pen-

sion funds. This gap first widens and then begins to close around 2025 when individuals

receiving reduced benefits from the first pillar begin to retire on a larger scale. Around 2040

the shortfall in revenues stabilises with all individuals participating in the multi-pillar system

from then on. After 2050 there are no new retirees in the pure PAYG system, which reduces

the pension liabilities of the government. These two effects cause the two curves to intersect,

at which point the introduction of the second pillar begins to pay off from a fiscal point of view.

Comparing the two systems we find that the introduction of the second pillar has led to a flat-

ter deficit profile, smoothening the budgetary impact of population ageing, enabling govern-

ments to better address this challenge. The second pillar also seems to provide an opportuni-
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Figure 7

Future balances of the Pension Insurance Fund
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ty to reduce intergenerational imbalances. Finally, the second pillar in itself should by no

means be seen as the solution to the sustainability problem.

To see what the situation was immediately after the 1997/1998 reform we ran the model also

with contribution rates that were envisaged by the reform, and without the increases in bene-

fits that have taken place since. Figure 8 shows the outcome, which tells a fairly similar story

to Figure 13 in ROCHA AND VITTAS (2002). We attribute the differences that exist to 1) our updat-

ed and extended demographics

8

; 2) the fact that we have some evidence, therefore a more

realistic assumption for the opt-out rates (the distribution of individuals among the pure PAYG

and the multi-pillar system); and 3) the more detailed structure of the MNB model. 

Figure 8 leads to another interesting insight. It suggests that the parametric reform had made

room for the systemic one: surpluses that would have occurred in the pure PAYG system would

have enabled the introduction of the second pillar without sacrifices other than the parametric

reforms themselves (i.e. the tax financing of the shortfall in revenues in the early decades after

the reform). As PALACIOS AND ROCHA (1998) argued, without the second pillar, the accumulation
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Figure 8

Future balances of the Pension Insurance Fund

(with a 31% contribution rate, without 13
th

month pensions)
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8

There is a 10-year difference between the two demographic projections, and the age distributions used in ROCHA AND

VITTAS (2002) and BENCZÚR (1999) are extended to over 50 years only mechanically, as opposed to the 100-year demo-

graphic projection used in this study (see HABLICSEK 2005).



of surpluses in the PAYG would have provided an opportunity to reverse the reforms through

politically-motivated benefit increases. Second, it would have created a new role for the pub-

lic pension fund as an asset manager, which is unlikely to lead to efficient investment alloca-

tion or good corporate governance.

In the next section we discuss the issue of how each of the measures taken since 1998 have

affected the intertemporal position of the government (i.e. the net implicit liabilities in the pen-

sion system) and how the sustainability of the pension system is affected by the introduction

of the second pillar.

3. 2. 2. The net implicit liabilities of the system

The (net) implicit public liabilities indicator of the system is constructed as the present value of

the future balances on an infinite time horizon. We may use different rates to discount future

flows. The choice of discount rate is subject to controversy, and is seen as one of the ambigu-

ities of analytical framework of generational accounting (see CBO, 1995). Although most pa-

pers either refer to the long-term average of real interest rates in developed countries or try to

find a link between the long-run potential growth rate and the real interest rate, the chosen rate

is usually rather arbitrary. In this study we do not attempt to tackle the issue of putting our

choice of the discount rate on sound theoretical footing, and present results using rates

between 2% and 5%. We note that the European Commission uses a 3% real discount rate,

therefore in the text we refer to the figures using this discount rate.

We have quantified the present value of the deficits in the existing system and in the hypothet-

ical single-pillar system using the assumption that deficits remain flat after 2105 in both cases.

We approximate the present value of deficits after 2105 as a geometric series beginning in

2106 and discount that figure to base year. We have calculated the impact of the introduction

of the second pillar in the case where the transition is financed from additional deficits and also

in the case where budgetary adjustment takes place (tax-financing). In the former case we

take the simple difference in net implicit liabilities, while in the latter we take the minimum of

the deficits in each year (we consider the benefits as reduced spending and the costs as

being covered through taxes, therefore unchanged revenues). 

Our results are summarized in Table 3. It shows that using 3% as the real discount rate, the

net implicit liabilities of the Hungarian pension system is near 240% of 2004’s GDP in our base-

line scenario. This means that if the rest of the budget is in balance and this system of entitle-

ments is sustained forever, taxes equivalent to 237% in present value need to be collected

over an infinite horizon. This scheme is clearly unsustainable, in the sense that it is not self-

financing. In other words, it may only be sustained if society is willing to allocate additional and

growing resources to this system forever, to satisfy the intertemporal budget constraint. This

may take the form of general taxation, expenditure reduction in other areas of public spending

or privatisation receipts etc. in the future. The point here is that there is a substantial and grow-

ing share of liabilities in the pension system that is not covered by earmarked revenues (con-
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tributions) and the source of their financing is yet unknown. We refer to such liabilities as net

implicit pension liabilities. We call the system unsustainable if there is a substantial net implic-

it liability stock in the system.

Table 3 also traces the development of net implicit liabilities as a result of the successive

steps taken since 1998 and demonstrates the consequences of the policy-reversal that we

are witnessing. We estimate that using a 3% real discount rate, the net liabilities implicit in

the pension system had been 60% immediately after the reform. The cuts in contribution

rates up to 2002 led to a deterioration of nearly 100 ppt. The increase of benefits since

2003 (the so-called 13

th

month pensions) added 45 ppt to the net liabilities of the Pension

Insurance Fund. The cuts in contribution rates envisaged for 2007 and 2009 add another

40 ppt, thus making our baseline net implicit pension liabilities figure 237% of GDP. Finally,

planned one-off increases in pension benefits aimed at reducing large differences among

pensioners in different cohorts would lead to over 5 ppt higher IPL

9

. Clearly, these steps

show an alarming tendency, and are inconsistent with the objective of long-term sustain-

ability.

Let us now turn to the issue of whether the paradigmatic element of the 1998 reform has

improved the system’s sustainability. In this respect we must raise the question whether the

shortfall in revenues (flow of contributions diverted to private funds) is financed through high-

er deficits or higher taxes (lower spending). The revised Stability and Growth Pact gives some

guidance in this respect. The new Pact provides room for governments to resort to the deficit

financing of the transition costs involved in such a reform by allowing the deduction of a grad-

ually decreasing share of these “costs” from the deficit figure which is taken into consideration

in the excessive deficit procedure. The costs may be deducted over a period of five years in

a linear fashion, with 100% deductibility in the first year of the reform (or 2005 for earlier

reforms), 80% in the following year etc. The results on the change in net implicit liabilities in
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Discount rate 1997/1998 With cuts in With 13
th

month With further With levelling

reform contribution pensions cuts envisaged of benefits

scenario rates 1998-2002 for 2007/2009 across cohorts

(baseline)

2% -150% -314% -398% -469% -475%

3% -59% -152% -198% -237% -243%

4% -28% -90% -120% -145% -150%

5% -14% -61% -82% -100% -104%

Table 3

The development of net implicit pension liabilities

Source: Authors’ calculations.

9

These additional increases in future expenditures are not included in the baseline scenario as up to the publication of

this paper they have not been enacted in legislation.



case of the full deficit-financing of the reform are presented in the third column and those in

case of full tax-financing are in the fifth column of Table 4.

As it turns out, budgetary adjustment is crucial from the point of view of whether the reform

improves the sustainability of the system or not. Assessing the improvement in sustainability in

case of the full deficit financing of the reform, i.e. simply comparing the net implicit liabilities in

the multi-pillar system and in the hypothetical single-pillar system (third column of Table 4) we

find that net implicit liabilities in the single-pillar system are somewhat lower, therefore, sustain-

ability has worsened as opposed to improving. 

In theory a deficit-financed reform only

10

transforms long-term deficits into short-term ones (or,

in other words, makes implicit liabilities explicit)

11

, and thus provides an opportunity for govern-

ments to (at least partially) address the long-term sustainability problem today through budg-

etary adjustment. In line with this, our results suggest that the introduction of the second pillar

does not improve the sustainability of the system if transition costs are financed entirely

through deficits. In fact the sustainability problem is exacerbated as future deficits are traded

for present ones, and savings in the far future cannot cover the shortfall in revenues in the near

future in present value. 

We do not mean to suggest that the introduction of the second pillar has no benefits for the

sustainability of the pension system and public finances in general. If the government adjusts

the budget to compensate for the revenue shortfall in the transitory period as assumed in the

tax-financing case, sustainability is improved by 22 percentage points of GDP relative to the

single-pillar case, which makes the introduction of the funded pillar worthwhile.
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Discount rate Single-pillar Actual multi-pillar Change Budget adjusted Change

system system (debt-financing, for shortfall (tax-financing)

(baseline) i.e. simple in contributions 

difference) (tax-financing)

2% -479% -469% 10% -418% 61%

3% -216% -237% -21% -194% 22%

4% -118% -145% -28% -109% 9%

5% -73% -100% -27% -69% 4%

Table 4

The impact of the funded pillar on net implicit pension liabilities

Source: Authors’ calculations.

10

Indirect effects on savings, participation rates etc. are neglected here.

11

SIMONOVITS (2002) argues that “[i]f the society does not want to put a double burden on the shoulders of cohorts of the

transition, then only very little change can be achieved with such a transition.”



In Section 2 we explained the large number of opt-outs (the high share of the active popula-

tion moving voluntarily to the multi-pillar system) by individuals’ perception of the policy risk of

participating in a pure PAYG with potential cuts and tightening measures in the defined ben-

efit scheme outweighing the market risk involved in accumulating savings in a private pension

fund at a given expected rate of return. Since the reform in 1998 this type of negative policy

shock has not materialised: policy measures modifying the parameters of the PAYG have only

contributed to higher net liabilities in the system as contribution rates have been lowered and

benefits raised. 

In this section we assess the relative position of these two types of risks from the point of view of

the average future worker/pensioner. To achieve this we assess the performance of the pension

fund sector by asking the question whether pension benefits expected from the second pillar,

under the condition that present rates of return are sustained, make up for 1) the difference

between the amount of pension benefit the individual would receive from a pure PAYG system

and the reduced PAYG (the first pillar of the multi-pillar system), both with the present policies

and benefit formula and 2) the difference between pensions provided by these two systems with

parametric measures taken (benefits reduced) to make the systems sustainable. The second

benchmark may be viewed as the worst outcome of the policy risk referred to above.

Our calculations also take into account the additional risks and costs that are expected to

emerge in the payout phase (after 2013) in relation to the provision of annuities. This market is

not yet developed in Hungary and there is a risk that the provision of annuities can be excessive-

ly costly for pensioners, especially because of the required Swiss-indexation of annuities. This

requirement poses difficulties for the providers of this service because of the lack of hedging

instruments against the risks in the nominal wage growth path (AUGUSZTINOVICS ET AL. 2002).

These factors could reduce old-age benefits received from the fully funded pillar even further.

ORSZAG (1999) estimates that the costs incurred by the typical individual in converting an account

to a lifetime annuity upon retirement reduce the value of the account by approximately 10%.

4. 1. THE BREAK-EVEN RETURN IN THE EXISTING SYSTEM

In Figure 9 we compare pension benefits

12

that a typical old-age pensioner in a pure PAYG sys-

tem would receive from the government Pension Insurance Fund with that received by the same

individual in the multi-pillar system from the government (a reduced PAYG-benefit) and the pri-

vate pension fund together. First, we assume the net real rate of return in this sector to be 2.1%

from 2005 onwards. As explained in Section 2, this rate of return reflects the average perform-
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12

Pension benefits are expressed as replacement ratios: the proportion of entry pension benefits to the gender-specific

average lifetime earnings on which contributions were paid, in net terms. This ratio is higher than the replacement ratio

calculated as benefits divided by the individual’s final net wage, because this latter is always higher than his/her gen-

der-specific lifetime average wage. 
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ance of the pension fund sector since its creation in 1998. In our calculations we use an addi-

tional administration cost of 6.5% charged on contributions in 2004 (as was the case) and we

assume that this continues to decline gradually to 4.5% over a period of 10 years and remains

there throughout the projection period. We stress that this is strictly a thought experiment since

all new labour market entrants join the new multi-pillar system and there can be no new old-age

retirees in the pure PAYG after 2050. The exercise compares the long-term projection of bene-

fits paid by a hypothetical pension system without a second pillar (with everybody staying in the

pure PAYG) to benefits paid in the current setup. Figure 9 shows that in the first years, replace-

ment ratios from the pure PAYG are quite high, which can be attributed to two factors. First, we

included 13

th

month pensions, which are usually not taken into account when calculating replace-

ment ratios. Second, initially high and declining replacement ratios are the result of the age-earn-

ings profile. Those retiring soon tend to have a higher measure of past average earnings

because lower wages earned at the beginning of their professional career is not included in the

average, as only earnings since 1988 are taken into account (in the calculation of the base wage

used in the pension formula). As a consequence, the weight of high-earnings years in average

earnings falls gradually as we go ahead in time. The reason why replacement ratios from the

reduced PAYG do not follow a parallel pattern is that, initially, benefits drawn from the second pil-

lar are very low and only begin to offset the decline in PAYG benefits as they increase with the

accumulation of funds.

13

13

We note that composition effects cause the initial volatility in the replacement ratios, as women (with lower replacement

ratios) retire every second year only due to their gradually increasing retirement age.

Figure 9

Old-age entry replacement ratios
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Figure 9 shows that assuming that the performance of the pension fund sector does not

improve in the future we can expect pension benefits drawn by future members of the multi-

pillar system to be well below to what they would have received in the pure PAYG. The stag-

gered line in Figure 9shows that a net real return of 3.4% would, after 2048, lead to approx-

imately the same pension level as provided by the pure PAYG pension formula currently in

place. If we do not take into account annuity costs, the break-even return edges down to

3.1%.

The break-even return in gross terms is a less than 1.5 percentage points higher than our

assumption for the real wage growth rate. As it turns out, our result on the break-even return

matches some more conservative expectations on the performance of the pension fund sec-

tor. ROCHA AND VITTAS (2002) report that very conservative estimates of this gap can be 2 ppt,

and even countries with portfolio restrictions and very conservative portfolio strategies such as

Denmark and Switzerland achieved higher returns over the 1980’s and 1990’s.

For some members of the new system, joining was not an obligation but an option. In this

regard, Figure 9 provides another interesting insight. Even assuming 3.4% net real returns, the

replacement ratios received by members of the multi-pillar system in the first three decades

are still much lower than what they would have been eligible for in the pure PAYG. A 3.4%

return on funds accumulated in the second pillar breaks even only after 2048, i.e. for those who

had contributed to the second pillar over their entire lifetime. This implies that for those who

moved to the multi-pillar system at a later stage of their professional life, only much higher

returns could break even.

14

This finding is important because in the first year after the reform, a large number of people

moved to the new multi-pillar system, losing 25% of their accumulated pension claims after

paying contributions to the pure PAYG for a considerable period (see Section 2). Some

observers expected or still expect that some of these losses can be recovered in the form of

higher annuities from a well-performing pension fund sector. Our calculations show that for an

average old-age pensioner, the private pension fund sector would have to provide net real

rates of return well over 3.4% to recover even part of those losses. Looking at the past per-

formance of this sector this seems to be very optimistic. The “cut-off age” (the age below which

it pays off to move to the multi-pillar system in the terminology of ROCHA AND VITTAS, 2002) with

the past performance of the pension fund sector projected into the future, is below 18 years,

that is, the average pensioner would not be better-off in the multi-pillar system, not even if they

entered the second pillar at the age of 18.

The break even return is sensitive to our assumption on the proportion of people choosing

early retirement. In our baseline scenario, in line with past years’ experience, we assumed that

90 percent of those eligible for early retirement take this option. If we did not account for the
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14

This suggests furthermore that the findings presented in this section are valid only for the mature phase of the multi-pil-

lar system with no members of the pure PAYG in the active population.
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possibility of early retirement, we would shorten the period for which benefits are provided from

the second pillar and extend the accumulation period. In this case (i.e. if everyone retired at

the statutory age), the break even return would fall to 2.9%.

4. 2. THE BREAK-EVEN RETURN IN A SUSTAINABLE SYSTEM

In the above discussion we compared a defined contribution system to a subsidised defined

benefit system. This is not a fair comparison, because we expect the DC system to provide

rates of return that compensate for the rate of return of the DB plus the amount of subsidy.

15

In

this case we would actually require that the second pillar reflects all the parametric changes

that may ever take place in the first pillar. In other words, in the previous exercise we assumed

that the DB system is going to run deficits forever and those who remain in that system do not

run the “policy risk” of a reduction in benefits in order to make the system sustainable. To con-

trol for this, we present replacement ratios that are consistent with balanced pension budgets

below.  One could also think of this as a choice given to society of either accepting a less gen-

erous pension formula which makes the single-pillar system sustainable, or privatising 25% of

the system (as it was actually done) and making the first pillar sustainable.

The discussion above boils down to the conclusion that a defined contribution system such as

the funded pillar should not be required to trace all the modifications in the PAYG benefit for-

mula or indexation. In practice this can be illustrated by looking at the impact of the introduc-

tion 13

th

month pensions on the break-even return as this measure raises pure PAYG benefits

by more than reduced PAYG benefits, widening the difference between the two sums that the

funded pillar is supposed to make up for. Without the 13

th

month pensions, the break-even

return in the non-sustainable case drops to 3.2% (2.9% without annuity costs).

Figure 10 compares these alternatives with the assumption that the private pillar performs at

its historical average of 2.1%. Clearly, this net real rate of return is insufficient to make the sec-

ond option more attractive. This implies that members of the multi-pillar system are worse off

than they would have been if the paradigmatic reform had not taken place, even if benefits

from the public pillar were reduced to make the systems sustainable. 

15

In an extreme case, to replicate a DB system collecting zero revenues and providing some positive benefits financed

entirely out of deficits, a DC system would have to achieve infinite returns.



The figure also shows that the break-even rate of return in the sustainable case is around 2.7%

(2.4% without annuity costs). This is the rate of return where (after 2060) both the government

and society are indifferent to the introduction of a second pillar. Below this rate of return, gov-

ernment gains nothing, but pensioners fare worse by introducing the second pillar. Excluding

early retirement, the break-even returns in the sustainable case would drop to 2.2%.

The break-even return in gross terms for the sustainable case is less than 1 percentage point

higher than our assumption for the real wage growth rate: clearly a very undemanding bench-

mark in the light of the discussion in ROCHA AND VITTAS (2002).

4. 3. IMPLICIT CONTINGENT LIABILITIES DUE TO LOW RETURNS?

The findings discussed above point to the conclusion that the performance of the pension fund

sector in Hungary can be regarded as unsatisfactory by some reasonable standards. As a

result, entry (new) pensioners of the multi-pillar system are projected to receive significantly

lower benefits than members of the pure PAYG system with an identical wage-profile and serv-

ice years. Besides this most striking comparison, there may also be a sizeable difference

between pensions provided by various funds. And, last but not least, a major tension could

arise from pensions being below any social minimum.
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Old-age entry replacement ratios 
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Although at present the government does not provide a guarantee for a minimum rate of return,

the natural question arises: what would happen to net implicit liabilities, if the government were

pressed by pensioners, an already large and growing proportion of the voting population, to

compensate for the shortfall in benefits? 

If we believe that there is a positive probability that future governments offset the loss suffered

by multi-pillar pensioners to some extent, then this represents an implicit contingent liability in

the pension system in addition to the existing stock of direct implicit liabilities. Based on model

simulations, we calculated the maximum amount of possible compensation as the difference

between all future multi-pillar pensions (i.e. benefits received from the Pension Insurance Fund

plus the annuity provided by private funds) and pensions that the single-pillar system pro-

vides. In the baseline case this contingent liability amounts to 102% of GDP using a 3% real

discount rate, it would thus increase the overall IPL of the pension system to near 340% of

GDP. Without 13

th

month pensions, the former figure would drop to 82%.

As noted above, however, the relevant benchmark for a defined contribution system as the

funded pillar is a sustainable PAYG. In this case, 13

th

month pensions do not play a role,

because the system is sustainable by definition. Compensating multi-pillar pensioners of a

sustainable system would increase liabilities from 0 to 60% of GDP over time.

Our results on the break-even returns and implicit contingent liabilities are summarised in

Table 5. The table suggest that if future governments are pressed to compensate pensioners

for low returns, then the rationale of the introduction of the private pillar, i.e. improving the sys-

tem’s sustainability could not be achieved, even if we assume that the budget is adjusted by

financing the costs of the reform entirely by taxes.

Finally, we also note that net implicit liabilities are affected by the rate of return in another, indi-

rect and very subtle way, as they lower the sum transferred to the Pension Insurance Fund

whenever an individual is handicapped and moves back to the pure PAYG system. For

instance, increasing the rate of return to 3.4% would reduce net implicit pension liabilities by

almost 4 ppt.

Unsustainable PAYG Sustainable PAYG

With 13

th

month pension Without 13

th

month pension

With 10% annuity cost 3.4% 3.2% 2.7%

Without annuity costs 3.1% 2.9% 2.4%

Contigent liabilities* -102% -82% -60%

Table 5 

Break-even returns and implicit contingent liabilities

Source: Authors’ calculations.

* Contingent liabilities are calculated assuming 10% annuity costs.



In this study we investigated the impact of the introduction of the fully funded pillar and the

parametric measures taken since 1998 on the sustainability of the Hungarian pension system.

Furthermore, we analysed the implications of the performance of the private pension fund sec-

tor on future old-age pension benefits. Our results are summarised below.

1. The existing multi-pillar pension system is financially unsustainable, with net implicit liabili-

ties in the system reaching 237% of 2004’s GDP. This value had been 60% immediately after

the reform. Nearly a whole year’s GDP was added to this since then by cutting contribution

rates. The introduction of the 13

th

month pensions adds another 45 percentage points.

Envisaged further cuts in the contribution rate account for the rest of the increase in net long-

term liabilities. Planned levelling of benefits across pensioners who retired in different years

would raise net implicit liabilities to over 240% of GDP. This development of net implicit pen-

sion liabilities suggests that we are witnessing a policy-reversal in the Hungarian pension sys-

tem. Clearly, as a first step, a balanced set of parametric changes must be made in the pen-

sion system to reduce the structural deficit of over 2% of GDP in the decades to come.

Moreover, we believe that in the future, long-term considerations should be required to enter

the policy debate before making any parametric changes to the pension system. In particular,

changes in the system should not be allowed without presenting the budgetary room for those

changes in the long-run, be it expenditure reduction, a raising of contribution rates or general

taxes, or a justifiable modification in the projection assumptions.

2. If the second pillar had not been introduced, the balance of the government pension fund

would be closer to zero until around 2050 and after that the system would become even more

dependent on additional funds in the very long term. However, the introduction of the second

pillar does not, by itself lead to a more sustainable pension system if the shortfall in revenues

that accompanies the transition to the multi-pillar system is financed entirely by issuing debt.

This is not to say that the introduction of the second pillar cannot be beneficial from the long-

term fiscal point of view. Quite the contrary: the second pillar provides an opportunity for the

government to (partially) address long-term financing issues today. In particular, if the govern-

ment adjusts the budget to make room for the shortfall in contribution revenues involved in the

reform (tax-financing), the improvement in sustainability could be as much as 22 percentage

points. This is the approach consistent with the European Union’s fiscal rules, which require

that countries prepare for the fiscal challenges of demographic trends at an early stage.

3. The average historical net real return of 2.1% (including asset management fees but exclud-

ing administrative fees on contributions) recorded in the funded pillar is low by international

standards. Improving the return performance of the funded pillar is the sine qua non of the suc-

cess of the paradigmatic reform of the Hungarian pension system. If the second pillar contin-

ues to provide net real rates of return as it did in the first seven years of its existence, then an

average old-age pensioner retiring in 2050 in the pure PAYG system would receive higher ben-
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efits than if the same person retired from the multi-pillar system (having accumulated funds in

the second pillar over a lifetime). A real rate of return of 3.4% would break even. The average

individual who did not contribute to the second pillar over his/her entire professional life but

moved to the multi-pillar system at a later stage would need to have even higher returns to

receive equal benefits with an average pure PAYG pensioner.

4. However, we believe that a more relevant benchmark for assessing the performance of a

defined contribution system such as the second pillar is a sustainable PAYG. Controlling for

this factor, the break-even return drops to 2.7%. This is the rate of return required to make an

individual retiring in 2050 indifferent to receiving a 100% of the public pension or 75% of the

public pension plus the annuities from the private fund, knowing already today that by the time

he/she retires, there will have been a cut in the public scheme to make the defined benefit sys-

tem sustainable. The adequate response to the low rates of return in the pension fund sector

is to explore the policy options, including possible changes in the regulatory framework, of

making these funds more effective and less costly. This issue is taken up in detail by CZAJLIK

AND SZALAY (2005).

5. The contingent liability arising from potential pressures on government to compensate pen-

sioners for the losses they suffer as a result of the poorly performing pension fund sector is

102% of GDP (60% in the sustainable case). If this contingent liability turns explicit, then the

rationale of the introduction of the private pillar cannot be achieved, even if we assume that

the budget is adjusted by the full tax-financing of the reform.
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A program for modelling the Hungarian Pension Insurance Fund was initially developed by the

World Bank prior to the Hungarian pension reform to enhance the decision-making process. It

was aimed to help evaluate the effects of the reform and give estimates on the order of mag-

nitude of measures that needed to be undertaken to balance the Government Pension

Insurance Fund. 

The Ministry of Finance has a legal obligation to produce a 50-year projection of the main

trends in the Hungarian pension system each year. The Ministry of Finance therefore adopted

the model created by the World Bank and developed it further to reflect the specific features

of the Hungarian system.

GENERAL DESCRIPTION

The MNB pension model is a revised, updated and upgraded version of the Ministry of

Finance’s model, so that it is now capable of performing the simulations and calculations the

results of which are presented in this paper. In particular, the program now produces consis-

tent outputs and it is able to run also in single-pillar mode, which enables us to calculate the

break-even return and the impact of the introduction of the second pillar on the sustainability

of the system. An additional new feature is that the simulation horizon can be extended to up

to 100 years, which is crucial from the point of view of the accuracy of estimation. In order to

increase model transparency and allow for recalibration using expert judgment, we extended

the range of parameters that can be inputted instead of being hard coded in the program at a

given value. Input data have been updated and, in several cases, estimated inputs and data

generated by the program have been replaced by factual data. A prime example of this is the

exogenously inputted demographics by HABLICSEK (2005), instead of a population projection

calculated by ad-hoc formulae within the code.

The model is based on VBA for Excel. Excel spreadsheets are used to store input and output

data, as well as provide a user-friendly interface with control buttons and toggle switches to

allow running simulations according to user preferences in making certain assumptions. We

could not agree more with the following remark by the WORLD BANK (2002): “these programs

are highly overloaded with calculations traditionally based on VBA for Excel. In this connection

it is very difficult to follow, check and control calculations. Program code resembles ‘black

box’. Calculations and analysis turn into time consuming job and often bring head ache.”

The main controls include the choice of system design. We can run the model in single-pillar

mode, in which case we treat all people as if they belonged to the first pillar (pay-as-you-go).

This option allows the user to run simulations of a hypothetical pension system, in which the

second pillar is not introduced. Alternatively, we can choose to model the actual pension sys-

tem and run the simulation in multi-pillar mode, by taking into account the so-called “opt-out
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rates”. This is the share of pensioners and employees in each cohort receiving part of their

benefits from and paying contributions to the second pillar. Opt-out rates have proved to be a

crucial factor in determining the impact of the introduction of the second pillar on the balance

of the Pension Insurance Fund. The “opt-out rate” for base year is read from an input sheet, for

future years, however, we have to use judgment. We assume that all entrants to the labour mar-

ket at the age of 18 become members of the mixed system, as regulated by law. However, we

cannot exclude that individuals in older cohorts may also join the second pillar as they enter

the labour market after years spent in higher education etc. Regarding these cohorts, we offer

a choice to the user of the assumptions made on future entrants to the second pillar. Either we

may choose to divert all new labour market entrants in these cohorts (calculated as the change

in the activity rate of the given cohort) to the mixed system or opt for a technical solution that

increases the “opt-out rate” in a way that generates a smooth and credible pattern among

cohorts in time. 

A third option for system design is needed to compare the hypothetical single-pillar system

with the existing multi-pillar one, including the calculation of the break-even return of the sec-

ond pillar and the improvement in sustainability (the change in IPL) as a result of the introduc-

tion of the second pillar. In this case, the program runs twice: in the first run it calculates and

saves the required variables in single-pillar mode then it runs again in multi-pillar mode. Finally,

it produces outputs showing the difference between the two simulations.

On the main screen, the user may choose among five different demographic scenarios (see

HABLICSEK, 2005), that include different assumptions for migration effects and are backed by

corresponding survival tables.

The user also has to make a choice among activity scenarios (baseline or optimistic). A third

activity scenario built into the model is the one used by the European Commission’s Ageing

Working Group, which, if selected, also uses the European Commission’s projection on

employment, real GDP and labour productivity growth rates. 

The time horizon for the simulation is also a variable determined by the user. The “base year”

(the first year of the simulation), however, cannot be varied arbitrarily, because we need to pro-

vide extensive factual data on initial conditions on a separate worksheet. The final year of the

simulation can be entered with the only limitation that all input time series have to be given val-

ues on the input sheets.

MAJOR CALCULATIONS

The program performs deterministic calculations. Values for a number of variables are read

from an input worksheet for base year, which is currently 2004. Calculations are done in a loop

and the main loop is executed from the base year to the final year (specified by user). In each

year, the program calculates a wide range of variables, based on the value of the given vari-

able in the previous year and/or according to other rules or projections. 
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In the remaining part of Appendix 1 we briefly describe the major calculations that are done in

any given year. We will discuss the various operations in 3 groups, starting with calculations

done in the base year only (i). Most interestingly, we give a general idea of the calculations

done in the future years but not in base year (ii). Finally, we discuss the aggregations across

generations, which are carried out in all years (iii).

i) In the base year the program reads the number of each type of pensioners detailed by

cohorts, their nominal benefits and some other data on the pension system necessary for fur-

ther calculations. It also reads projected paths for regulatory parameters, macro and other

variables. Demographic developments (population and survival tables) are inputted exoge-

nously, according to the user’s choice of the five different scenarios. 

ii) In all years after base year the program basically performs two operations. First, it “advan-

ces” each type on pensioner in each cohort who had already been a pensioner of the same

type in the previous year, in a younger cohort. Pension benefits of these “continued” pension-

ers are also advanced; i.e. raised according to the Swiss formula. Second, it calculates the

number of new (“entry”) pensioners based on detailed eligibility criteria and computes their

benefits. Concerning new old-age pensioners, we will go into further details below. All other

(disability, survivor) entry pensioners are calculated according to simple rules and their pen-

sions are indexed to the change in old-age entry pensions. 

New old-age pensioners in any given year are calculated in a loop for all cohorts. We begin

by calculating the cohort’s average number of service years using past activity and employ-

ment rates. Given the service years and additional data on people’s willingness to work longer

than the statutory retirement age or retire earlier by accepting a penalty, we calculate their

pension benefits. Pension computations cover all regulations

17

currently effective in Hungary,

including pension multipliers and adjustment factors for service years (maternity leave), valori-

sation of past earnings to the second year before retirement and degressive income brackets. 

iii) For each year, the program aggregates the total revenue of the pension system. The aggre-

gation is done across cohorts. We receive the aggregates detailed as revenues from employ-

ers and employees, both for the first and the second pillar, then we sum them up. We then

move on to accumulate benefits for each type of entitlement which sum up to all the benefits

the pension system is due to pay out. Finally, outputs are generated according to the user’s

choice.

ISSUES FOR FURTHER RESEARCH

Although we have addressed most of the shortcomings of the old model

18

, some unresolved

issues remain. One is the financing of the disability scheme. As noted in Section 2, not all of
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A comprehensive and detailed discussion of the current legislation can be found in AUGUSZTINOVICS ET AL. (2002).
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A full list of changes is available with the authors.



the disabled below retirement age receive benefits from the Pension Insurance Fund, but the

majority are financed by the Health Insurance Fund. Our dataset does not differentiate

between these two types of entry disability pensioners, so in our baseline scenario we use a

switch to take a certain rate (see below) of new handicapped out of the pension system every

year. As long as they are below retirement age, we keep track of them and their benefits, and

consider them as potentially active and paying both employer and employee contributions. As

soon as they reach the retirement age, they are transferred to the Pension Insurance Fund.

There are two points where we need to use judgement: we assume that 25% of the new dis-

abled are so severely handicapped that they will receive their benefits from the Pension

Insurance Fund (and become inactive for the rest of their lives). Second, we have a broad

average of entry disability benefits, which, as benefits are lower in the Health Insurance Fund,

is below the average of continued disability benefits drawn from the Pension Insurance Fund.

We multiply the average entry disability pensions in base year by an adjustment factor of 1.35

to get a plausible (steady) time profile for disability benefits. This problem can be resolved

more reassuringly if we obtain data for new disability pensioners drawing benefits from the

Pension Insurance Fund. 

Another issue is the treatment of service years and pension contributions of the unemployed

and the inactive. We do not have data on the number of unemployed and inactive contributors

and we also lack information on the income base on which they pay their contributions. In

order to maintain consistency, we chose not to include their contributions in our calculations;

neither do we give cohorts any service years for the unemployed or inactive years.

A third problem relates to our data on the average gross wage in base year. The only figure

available is the average of gross wages paid to employees in firms with over 5 employees. This

figure thus excludes the group of self-employed and people working in micro firms, who usu-

ally report a minimum wage to the tax authority. This makes the contribution base significant-

ly lower (by about 17% on average in the past years) than the number of people employed

times the average wage. The old model had introduced an efficiency coefficient to account for

the fact that revenues are lower by 17% as a result, but left the model inconsistent, because

people who contribute less today would receive the same average pension in the future. We

got around this problem by creating a variable that captures the extent to which each cohort

reported less income than implied by the gross wage figure and incorporate that into the pen-

sion formula.

A fourth issue is the consequence of using averages in the model: non-linear effects such as

the regressive treatment of past incomes in the pension formula (only smaller shares of past

income in higher income brackets are accounted for) cannot be captured by the model, as the

average wage always falls in the lowest bracket. As a result, entry pensions are somewhat

overestimated by our model in the first few years (this regulation is to be phased out by 2013). 

A fifth shortcoming of our model offsets the fourth to some extent. In reality, years spent in high-

er education are accounted for as service years for students graduating from higher educa-
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tion before 1998. As we do not have a reliable estimate for this value, we chose not to aug-

ment lengths of service by the number of years in higher education. Consequently, we some-

what underestimate the length of service, and thus the amount of benefits in the first decades.

Sensitivity tests have confirmed that our qualitative results are not affected by reasonable
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A major policy question arises regarding the changes in the benefit formula and the introduc-

tion of taxation of pension income that are to take place in 2013. These changes currently

envisaged by the pension law would on the one hand involve a new pension formula based on

past gross (as opposed to net) earnings and a different multiplier. On the other hand pensions

are supposed to be taxed. For simulation purposes we set up a toggle switch that, if selected,

disregards the above changes in the calculation and taxation of pensions.

The “no policy change” assumption in its original sense implies that current legislation remains

in place, meaning that pensions will fall by a considerable amount. As a number of issues are

left open in the legislation (this is also noted in AUGUSZTINOVICS, 2005) and the taxation of pen-

sions without further corrections does not seem feasible politically, in our baseline scenario we

interpret “no policy change” as a scenario in which no change occurs in the policy environ-

ment from 2012 to 2013. Below we show simulation results of the impact of the changes in the

legislation on the balance of the Pension Insurance Fund and on entry replacement ratios.
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Figure A2.1

Old-age entry replacement ratios
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From the model simulations shown in Figure A2.1 we may conclude that if all pension benefits

are taxed by standard personal income tax rates, then from 2012 to 2013 the new formula

would lead to a one-off drop in entry pensions of more than 5 percentage points.

19

Moreover,

there would be an even larger decline in continued pensions (as the effect of taxation and

smaller multipliers would not be offset by larger the income base – gross, as opposed to net

wages – used when calculating entry pensions). 

Figure A2.2 shows the effect of the above changes on the balance of the Pension Insurance

Fund. From 2013 on, we observe a sizeable improvement in the fund balance which is in line

with the drop in the replacement ratios. The overall impact of the new legislation would be

an IPL lower by 45 ppt (down from 237% to 192% of GDP), if discounted with a real rate of

3%.

20

Basic intuition would suggest that the balance should improve in 2013 sharply after imposing

taxes on the whole stock of continued pensioners (whose pension benefits were determined

prior to 2013). However, we only see a gradual improvement of the balance, which is again
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Figure A2.2

The future balances of the Pension Insurance Fund

(with and without adjustments in 2013)
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We used a 2.1% net real rate of return in the second pillar.

20

This effect amounts to a 17 ppt decrease in IPL (from 100% to 83% of GDP) at a real discount rate of 5%.



explained by current legislation entering into force in 2013, as taxes on continued pensions

would only be levied on pensioners born after 1950. This is an important detail, because most

old-age pensioners in 2013 were born before 1950.
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In this section we show simulation results with various assumptions on demographic trends

and activity rate developments.

Figure A3.1 shows the results with the younger demographic scenario. The chart suggests that

the sustainability of the single-pillar PAYG is considerably better than in the baseline case with

net implicit liabilities of 82% of GDP (see Table A3.1 for IPLs). Privatising that scheme leads to

higher deficits over the entire projection horizon and sustainability is not improved in the multi-

pillar system. The reason why the reform pays off after 2050 in the baseline scenario is that

expenditures are so much higher than revenues in absolute terms that even a reduction of

expenditures by a smaller proportion than of revenues results in a narrowing of the deficit. With

the younger demography this is not the case, which explains why we cannot capture the pay-

off phase of the systemic reform, and only see the two curves meet at the very end of the pro-

jection period.
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Figure A3.1

Future balances of the Pension Insurance Fund

(younger population and baseline activity rate assumptions)
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Source: Authors’ projection.



The older scenario presented in the next figure shows a very dismal future: deficits of the

Pension Insurance Fund are projected to reach over 5% of GDP by 2050 and remain there

indefinitely. Net implicit public liabilities in the system reach 340% of GDP and the reform

seems much more effective than in the baseline case. Furthermore, simulations with younger

and older demographic scenarios also demonstrate the major role that demography plays in

the future of the pension system.

The last two figures show the effect of different activity scenarios on our results. We observe

that in the long run our qualitative conclusions are not affected by somewhat more optimistic

assumptions on the future development of activity rates. Higher activity rates imply higher rev-

enues, but they also have a strong upward impact on replacement ratios, mitigating the effect

on the balance of the Pension Insurance Fund. In the short run, however, higher activity rates

still improve the PAYG balance as the number of contributors increases without any change in

current pension benefits.
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Figure A3.2

Future balances of the Pension Insurance Fund

(older population and baseline activity rate assumptions)
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APPENDIX 3 – SIMULATIONS OF DIFFERENT SCENARIOS

Figure A3.3

Future balances of the Pension Insurance Fund

(baseline demographic and optimistic activity rate assumptions)
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Figure A3.4

Future balances of the Pension Insurance Fund

(baseline demography scenario and ECFIN’s assumptions on activity rates and macro variables)
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Table A3.1 summarises the IPLs in the various scenarios and also shows the effect of the intro-

duction of the second pillar on the IPL, in case of debt-financing and tax financing as well.

Baseline+ and baseline- refer to baseline demographic trends with positive and negative

migration balances compared to baseline, respectively.

21

We may conclude that reasonable

migration effects do not alter our results significantly.
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Demography Activity Single-pillar Actual Change Budget adjusted Change

system multi-pillar (debt-financing, for shortfall (tax-financing)

system i.e. simple in contributions

(baseline) difference) (tax-financing)

Using a 2% real discount rate

Baseline Baseline -479% -469% 10% -418% 61%

Baseline + Baseline -489% -481% 8% -428% 61%

Baseline - Baseline -470% -457% 13% -408% 62%

Younger Baseline -161% -231% -71% -161% 0%

Older Baseline -770% -690% 80% -644% 126%

Baseline Optimistic -408% -413% -6% -357% 51%

Baseline ECFIN -439% -442% -3% -386% 53%

Using a 3% real discount rate

Baseline Baseline -216% -237% -21% -194% 22%

Baseline + Baseline -217% -240% -23% -196% 21%

Baseline - Baseline -216% -235% -19% -194% 22%

Younger Baseline -82% -135% -53% -82% 0%

Older Baseline -350% -341% 8% -302% 48%

Baseline Optimistic -180% -209% -30% -162% 18%

Baseline ECFIN -193% -221% -28% -175% 18%

Using a 5% real discount rate

Baseline Baseline -73% -100% -27% -69% 4%

Baseline + Baseline -72% -100% -28% -68% 4%

Baseline - Baseline -74% -101% -26% -70% 4%

Younger Baseline -35% -70% -35% -35% 0%

Older Baseline -115% -134% -20% -105% 10%

Baseline Optimistic -58% -89% -31% -55% 3%

Baseline ECFIN -60% -91% -31% -57% 3%

Table A3.1

Net implicit pension liabilities

Source: Authors’ calculations.

21

Migration balance is in the baseline scenario +12.000, while it is +4.000 in the baseline– and +20.000 in the baseline+

scenario. For further details see HABLICSEK (2005).
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