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ABSTRACT
This paper tests whether in a PAYG system there is an inter-
generational balance between the contributions made during the
working-career and the pension benefit received in retirement;
covering different cohorts. The analysis takes Malta as a case
study. Though the dependency ratio is comparatively low, the
population is rapidly ageing. The results show that there is a
generational imbalance with the young cohort unlikely to be any
better off than those who have already retired. This however is
sensitive to the assumed discount rate and the ‘no policy’ change
scenario. The results also show that future generations may be
net-gainers assuming a sustained level of wage growth. If, on the
other hand, wage growth slows, the younger generation may
become increasingly reliant on the bequests of older generations.
This would explain why pressure has increased to regularly adjust
the existing PAYG system as well to introduce other forms of
pension schemes.
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1. Introduction

Populations are ageing rapidly. This demographic trend puts strong pressures for pay-as-
you-go (PAYG) pension retrenchments, since the financial sustainability is heavily depen-
dent on the labour force participation rate of future generations. Since a PAYG is
unfunded, the general consensus is that the financial viability is highly vulnerable
subject to demographic and parametrical features designed in the pension system as
well as potential output growth (Barr, 2002). As a response to higher life expectancy
through piecemeal reforms of the traditional PAYG system and the introduction of
defined-contributory schemes, notional defined contribution (NDC) pension schemes
were introduced in a number of countries (Holzmann & Palmer, 2006). These schemes
emulate an actuarially fair system, in which benefits reflect individual decisions and
work preferences, however, with two exceptions. First, the NDC is a notional and not
financial system whereby contributions to the system provide resources to pay current
pensioners. Second, the rate of return is based on economic performance, reflecting the
number of contributors and their average amount of contributions. Yet, the NDC
system is also susceptible to ageing labour market demographics. In the indexation of
NDC system, this burden can be borne by adjusting the notional capital of contributors
or benefits of pensioners (Palmer, 1999).
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Over the recent years there has been a growing body of literature on understanding the
sustainability of public pensions from a generational perspective. It is generally acknowl-
edged in the literature that an expansion of PAYG financed social retirement benefits helps
the current elderly but harms current younger and future generations (Auerbach,
Kotlikoff, & Leibfritz, 1999), everything else remaining constant. Different degrees of
redistribution exist both in Bismarckian and Beveridgean PAYG systems (Conde-Ruiz
& González, 2016). The former is designed to provide sufficient retirement income for
all workers: from the low skilled to the highly skilled whereas the latter seeks to ensure
sufficient minimum pension for all workers. Specifically, whereas in a PAYG, current retir-
ees have a higher present value of net benefits, the young and future generations are con-
fronted with higher remaining lifetime net taxes to pay off or at least service the
government’s bill (Kotlikoff & Leibfritz, 1999). By contrast, non-financial defined-
benefit and NDC pension systems are designed to limit inter-generational distribution
(Brooks & Weaver, 2006).

This paper revisits this motivation. Rather than assessing public pension expenditure
over time, instead we attempt to answer how the inter-generational distribution of net-
benefits has changed since the introduction of defined benefit pensions. In so doing, we esti-
mate the present value of net-payments for each generation, incorporating actual and
assumed wage developments, changes in life expectancy as well as legislated policy changes.

This paper will focus onMalta, which is the smallest EUmember state, with a population
of less than half a million. Understanding the distribution of burden from a generational
perspective in Malta is important in many respects. Firstly, the present defined benefit
system was introduced very recently in 1979 and is therefore expected to generate windfall
gains for present generations balanced by losses of future generations who will have to pay
for these pensions. Secondly, the prospective fast ageing of the population and, as a result,
slower rates of economic growth intensifies further the generational imbalance. The share
of the number of persons aged 65 years or over per one hundred persons aged 15–64 years
is expected to increase from 29.6% in 2016 to 51.2% in 2070 in EU-28 (European Commis-
sion, 2018). While the ageing process will continue to advance amongst more developed
regions, this process is expected to accelerate even faster in Malta from 29.1% in 2016 to
55.8% in 2070 and is likely to have a profound impact on various dimensions of society.

The rest of this paper is organised as follows: Section 2 presents a literature review of
topics related to the main theme including the bequest motive, the median voter theorem,
intergenerational redistribution and its effects, and the relevance of generational account-
ing. Given that the focus of the paper is on Malta, Section 3 is dedicated on the demo-
graphic transition and the parametric features of public pensions in Malta. Section 4
presents estimates of contributions payable and pension receipts under six scenarios
according to recent pension reform. Conclusions derived from the results and their impli-
cations are presented in Section 5.

2. Literature review

2.1. Overlapping generation model

The system of PAYG social insurance has received considerable attention from main-
stream economists especially those who have sought to analyse how taxes and transfers
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are determined. The studies have mainly been inspired by the overlapping generation
model (OLG), developed by Samuelson (1958) and Diamond (1965), to illustrate the
effect of the PAYG pension scheme on the economy in general. It can be shown that
the first generation receives windfall gains as retirees receive a pension even though
they have not contributed for it. Meanwhile, the effect on the younger generation is ambig-
uous as they must pay social contributions for entitlement of pension.

Individuals are assumed to live finitely and are allocated to finitely lived generations
according to their date of birth and each generation trades with both generations –
young and old. It is further assumed that the labour supply and retirement decisions
are exogenous. Suppose that the government introduces an unfunded PAYG system, in
which the pensions of the old are paid by the taxes from the young in the same period.
As in period t, there are Lt−1 pensioners each receiving pensions of Pt and Lt young
workers paying Tt in taxes, the PAYG negative bequest effect is given by:

Lt−1Pt = LtTt (1)

which implies that:

Pt = Lt
Lt−1

Tt

=(1+ n)Tt

(2)

(2) shows that the rate of return of a PAYG is defined by the population growth rate, n.
Assuming further that the contribution rate per person employed is kept unchanged over
time implies that Tt+1 = Tt = T , so that Pt = (1+ n)T .

The budget constraints of an individual living in his two respective life periods are:

CY
t + St = Wt − Tt (3)

CO
t+1 = (1+ rt+1)St + Pt+1 (4)

The lifetime budget constraint for this individual is:

Wt − Tt + Pt+1

1+ rt+1
= CY

t + CO
t+1

1+ rt+1
(5)

The left-hand side captures the after-tax wages and the received pension. Income must
be equal to the consumption when young and old. By substituting Pt from (2), the lifetime
budget constraint is:

Ŵt = Wt − rt+1 − n
1+ rt+1

( )
T = CY

t + CO
t+1

1+ rt+1
(6)

This condition shows that if n . rt+1, lifetime wealth be higher with a PAYG scheme
than with a funded one, as an individual is saving at a rate of return n that exceeds the
private rate of return rt+1. On the other hand, if n , rt+1, the PAYG scheme is making
the individual worse-off. This demonstrates the Aaron (1966) condition.

282 M. VELLA AND P. VON BROCKDORFF

https://doi.org/10.1080/21699763.2019.1593878 Published online by Cambridge University Press

https://doi.org/10.1080/21699763.2019.1593878


An individual maximises lifetime utility:

LY
t = U(CY

t )+
1

1+ r

( )
U(CO

t+1) (7)

subject to (6). The Euler equation is given by

U ′
Y [Wt − St − Tt] = (1+ rt+1)

(1+ r)
U ′

O[(1+ rt+1)St + (1+ n)Tt] (8)

Using the implicit function theorem, we can show that the partial derivate of the
savings function with respect to social security contribution is

ST = − U
′′
Y ·( ) + 1+ r

( )−1
1+ n( )U ′′

O ·( )
U ′′
Y ·( ) + 1+ r

( )−1
1+ rt+1
( )

U ′′
O ·( )

, 0 (9)

This means that the PAYG system decreases private savings as it is a pure transfer from
co-existing young to old generations with no formation of capital in the economy. In
addition, ST [ (−1, 0) if rt+1 . n and ST , −1 if rt+1 , n. Furthermore SW . 0.
Assuming a unit-elastic model with a PAYG system, Sr . 0.

In a PAYG system the formation of capital depends only on private savings. Thus,
future capital can be linked to current savings as follows

S Wt, rt+1,T
( ) = 1+ n( )kt+1 (10)

Assuming that production is specified by a Cobb-Douglas production function
(yt = k1−1L

t ), where 1L is the share of labour, the factor prices are
Wt = W(kt) = 1Lk

1−1L
t and rt+1 = r(kt+1) = (1− 1L)k

−1L
t+1 − d. Substituting these into

the saving function (10) gives us the following difference equation in implicit form char-
acterising the economy under a PAYG system

(1+ n)kt+1 = W(kt)− T
2+ r

− 1+ r

2+ r

( )
(1+ n)T
1+ r(kt+1)

( )
(11)

(10) can be generalised as follows kt+1 = g(kt , T) and satisfies the following properties
gk . 0, gT , 0 and dkt+1/dkt ≥ 0. This means that g(kt , T) intersects the steady state line
kt+1 = kt twice: from below and above.

If the PAYG system is introduced at time k0, the old-generation receives a pension
P = (1+ n)T even though they have not contributed to it. This is considered as a windfall
gain and therefore they will consume all of it, assuming no bequest motive, and will be
better-off.

However, the effect on the young generation is ambiguous as first they must pay T in
taxes in the current period and receive P in pension benefit when they retire. The net effect
then depends if r(kt+1) is greater or less than n, as

∂Ŵ0

∂T
= − r(k1)− n

1+ r(k1)

( )
(12)

Nevertheless, the overall effect of the PAYG system results into lower savings by the
young and hence translate into lower capital stock in the following period, illustrated
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by the distance AC (Figure 1). Therefore, the new steady state is lower at E0 compared to
the unit-elastic model without a PAYG system.

The long-run effect on the capital-labour ratio is found by imposing kt+1 = kt at steady
state and hence

dk
dT

= gT
1− gk

, 0 (13)

The key macro-economic impact of a PAYG system is that it crowds-out capital, lower
capital per worker reduces the marginal product of labour and hence the wage rate
(because W ′(kt) . 0) and raises the rate of interest (because r′(kt) , 0).

In assessing the overall effect of the young generation following the introduction of the
PAYG system we need to consider welfare at steady state. If the economy is dynamically
inefficient with too much capital (i.e. n . r), the introduction of the PAYG system will
increase welfare because the young-generation is over-saving and hence is driving down-
wards the rate of interest. If, on the other hand, r . n, then the reduction in wages is not
offset by the increase in the interest rate following the implementation of the PAYG
system, hence younger generations are worse-off. However, if n = r, then the PAYG
system has no effect on steady-state welfare.

Another important study is the overlapping generation model (OLG), based on ‘inter-
generational altruism’ and contained in Barro (1974). This model assumes that individuals
consciously plan their economic behaviour over their lifetime in their effort to maximise
utility. Work, leisure, consumption and saving are all assumed to be determined by their
anticipated effect on lifetime earnings and wealth, and the rate of return on savings.
Andersen and Gestsson (2016) extends the OLG in continuous time with different mor-
tality rates for different generations. They argue that increases in productivity and long-
evity are shown to have very different implications for intergenerational distribution.

Figure 1. PAYG pensions in the unit-elastic model. Source: Blake (2006).
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While both longevity and productivity do not affect the socially optimal consumption
profiles, they do affect the retirement age profile.

Allowing for trend increases in both longevity and productivity, we address the nor-
mative issue of intergenerational equity under a utilitarian criterion when future gener-
ations are better off in terms of both material and nonmaterial well-being. Increases in
productivity and longevity are shown to have very different implications for intergenera-
tional distribution. Further, the socially optimal retirement age, dependency ratio, and
intergenerational burden sharing in the case of a trend increase in longevity are
shown to depend on how individuals’ utility for time/leisure is affected by age and
longevity.

2.2. Generational accounting

Generational account, pioneered by Auerbach, Gokhale, and Kotlikoff (1991), defines the
difference between the present value of the taxes paid and the benefits received by a
specific generation. If the sum of the generational accounts across all current and future
generations sum to zero, then a net benefit received by one generation must be paid for
by another generation.

The concept of generational accounting is also related to the government’s budget con-
straint. Using the OLG model with a constant population, the government’s budget con-
straint is

Bt+1 = (1+ rt)Bt + GO
t + GY

t − TO
t − TY

t (14)

where Bt is the stock of government bonds outstanding in period t, GO and GY are the
goods and services provided to the old and young generations whereas TO and TY are
the tax collected from the respective generations.

Using the methodology applied by Buiter (1997) to the OLG model, Equation (14) can
be iterated forward over a finite T periods

Bt = R−1
t−1,TBt+T+1 +

∑T
s=0

R−1
t−1,s(T

O
t+s + TY

t+s − GO
t+s − GY

t+s) (15)

where

R−1
t−1,s =

∏s
i=0

1
1+ rt+i

( )
(16)

is the discount factor.
The government’s solvency condition necessitates that

lim
T�1

R−1
t−1,TBt+T+1 = 0 (17)

so that the government debt cannot grow faster than the rate of interest in the long-run.
The government budget constraint is then given by

Bt =
∑1
s=0

R−1
t−1,s(T

O
t+s + TY

t+s − GO
t+s − GY

t+s) (18)
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This means that if at any time the government is running a fiscal deficit so that Bt . 0,
then the government must at some future point in time collect more in net taxes than it
pays. If rearranged, Equation (18) also implies that the summation of the current value of
the national debt and the present value of government consumption must equal the
present value of the taxes on current and future generations. If old generations face a posi-
tive net-balance, i.e. the present value of earnings received exceeds the present value of
taxes paid, then future generations have a higher tax burden than do young generations.
This is required to necessitate fiscal sustainability in terms of the government’s intertem-
poral budget constraint.

Clearly, the size of tax contributions depends to a significant extent on the size of the
workforce relative to the number of pensioners, and the degree of ‘maturity’ of the pay-as-
you-go social insurance. In effect, the ‘greatest gains are captured by the initial generation
which pays no contribution but receives windfall benefits’ (Johnson & Falkingham, 1992,
p. 130). However, when the ratio of workers to pensioners falls, benefits must be shared
among a larger number of pensioners and an increase in per capita contributions will
be required. As noted in Petersen (1988), Johnson, Conrad, and Thomson (1989),
Walker (1990), Phillipson (1991) and von Brockdorff (1999), this may result in an ‘inter-
generational conflict’ since workers will want to avoid paying higher rates of social security
contributions.

The generational accounting literature contains an analysis of the effects of transfers
from workers to pensioners (see Hills, 1992; Lee & Lapkoff, 1988; Thomson, 1991).
Thomson, for instance, concluded that New Zealanders born between 1920 and 1945
were ‘net gainers’. On average, social security benefits exceeded contributions but succes-
sive generations were ‘net losers’. However, Hills (1992, p. 2) argued that Thomson’s con-
clusions may not be true for other countries. For instance, Hills found no evidence of
‘intergenerational inequity’ in Britain. In other words, there were no substantial net
gainers or net losers from social security. Though this study will show that Maltese retirees
(in line with the assumed scenarios)may be net gainers, the extent of the gains depend on
whether an individual is a current or a future retiree (nor allowing for either inflation or
converting future flows to present value). The gains are derived because the contributions
paid cover only a fraction of the benefits received.

The empirical literature on generational accounting concludes that in most of the devel-
oped countries the elderly component of the population is the most favoured generation
alive. The least-favoured are generation currently working who are expected to pay out
more in taxes than receive in benefits. By way of example, Kotlikoff and Leibfritz
(1999) concludes that future generations in America could be faced with 50% higher
net taxes over their lifetimes than the new-born generation. Meanwhile, on the current
tax-transfer policy, the net tax rate is expected to be more than twice as much in
Germany and Japan. Of the 17 countries surveyed only 3 countries were found to have
negative imbalances, meaning that future taxpayers are faced with lower lifetime net tax
rates than current new-borns. Indeed, such a result is expected in the light of non-
severe ageing and commitment by the government to follow a strict course of fiscal con-
solidation. Similar results of imbalance apply for the UK and other developed countries
(Auerbach et al., 1999; Cardarelli, Sefton, & Kotlikoff, 2000). European Commission
(1999) includes studies for 12 of the EU-countries based upon a common framework
and found that all countries, except Ireland, had generational accounts imbalance.
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Furthermore, Gjersem (2002) found that in all the Nordic countries, the results indicate
that fiscal policy is in or rather close to intergenerational balance. Yet, the imbalance is
highly sensitive to temporary business cycle fluctuations.

In theory, the fiscal burden imposed on future generations could be estimated by
making assumptions about the future time paths of government consumption and the
generational accounts of current generations. Projections of the population by age and
sex, and average taxes for each generation in each year could be used for this purpose.

The generational accounting concept has been objected on several grounds. The under-
lying models used are not general-equilibrium and hence the lack of economic structure
has been heavily criticised (Haveman, 1994). Another critique is that the effects of inter-
generational redistribution for individuals or social welfare are not considered. In
addition, the distinction between explicit and implicit government debt is not always so
clear-cut (Franco, 1995).

2.3. Notional defined contribution

Related to the PAYG is the NDC scheme, designed to distribute the resources of the
scheme through the time dimension of the internal rate of return – defined as the
rate that sustains a financial balance and hence the present value of system assets is
equal to the present value of system liabilities. By definition, the generic NDC does
not embed internal redistribution, but is not necessarily free of distributional effects,
either (Palmer, 2006). Because contributors are expected to pay the same fixed percen-
tage of their earnings into the scheme, the NDC is considered to be intergenerationally
fair. Each generation will then expect to receive a stream of benefits subject to the con-
tribution history and the system rate of return. The NDC also contributes to intra-gen-
erational objectives as any form of distribution and the financial sources are
transparent.

The NDC system is not free of criticism, nevertheless. Börsch-Supan (2006) contends
that if one wants to have contributors of a generation paying for their own pension, rather
than future generations, then only prefunding can alter this fact. Still, labour supply and
longevity remain crucial parameters. A generic NDC is merely an optimisation of a PAYG
system. In addition, Barr (2006, p. 65) also argues that an NDC system is susceptible to an
inefficient outcome as ‘though a strictly actuarial scheme may be efficient in a first-best
world, policy design needs to cope with serious market imperfections.’

2.4. Trends and patters in the Maltese population ageing

Malta’s population is ageing rapidly. This is the result of two causes: a decrease in fertility
and an increase in longevity. Falling fertility rates directly reduced the share of young in
the total population and have not been high enough to stabilise the population. Mean-
while, increases in longevity contributed to an increasing population, though with a
higher dependency ratio such that the total population will eventually start to decline.

Malta is a good example to test the hypothesis of generation imbalances. The Maltese
case is unique as the ageing transition has taken shape in a comparatively short time span.
For a small island state with very limited endowment of resources, the mass emigration of
younger age during the 1960s has accelerated the demographic transition. In addition,
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lower fertility rates were the result of an improvement in the emancipation and partici-
pation rate of females and levels of education, and lower mortality rates. Developments
in health services were also important factors in Malta’s demographic transition.

These factors have affected the population pyramid at its base. Bigger cohorts have
shifted into older age groups and the proportion of younger and of the working-age
shrank. This is leading to an increased burden on those of working-age to provide for
PAYG schemes. As illustrated in Figure 2, the population pyramid of the Maltese
Islands provides evidence of the rapid demographic transition, notably in the 1960s
with the first signs of an ageing population. This is shown by a low-fluctuating pyramid
structure which also coincides with the introduction of the National Insurance scheme.

2.5. Parametric features of the pension system in Malta

Old-age pensions funded by contributions were brought into being by the National Insur-
ance Act of 1956. Contributions are paid by the employee, the employer and the State. This
scheme was obligatory and qualification to a benefit was subject to the contribution con-
ditions attached to the payment. For each contribution week three contributions would be
payable for each insured person: one by the self-/employed person, one by the employer,
and one by the state. The paid contribution was a lump-sum amount, meaning that it was
a regressive tax. The claimant needed to have paid not less than 3 years of contributions,
which was later raised to 10 years, and that the yearly average of contributions paid or
credited between the first day of contribution and ending on the last day of his last com-
plete contribution year before beginning receiving benefit was not less than 1 year.
Between 1956 and 1978 old-age beneficiaries were provided with a flat rate of pension.

Figure 2. Demographic transition of the Malta.
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A new contributory pension system was introduced in 1979, what is known today as the
Two-Thirds Pension. This scheme was supplemented by a reformed contributory system
whereby a wage and income-related contribution were introduced in respect of employed
persons and self-employed persons, respectively. The National Minimum Pension was
also enacted whereby a person claiming a contributory pension would not fall below a
certain threshold. The claimant needed to be in employment for not less than ten years
in the aggregate prior to his or her retirement. A pensioner received a full rate of
pension if he or she had 30 years of contribution or such a smaller number of years as
corresponds to the number of years from 1956 or from 1965 up to the end of the contri-
bution year immediately preceding his retirement. The contribution rate was set to 8.3% of
the basic wage/income and subject to a ceiling, coined as the maximum pensionable
income. In case of retirees, the pensionable income was reassessed based on the increases
in salary of the last post on which pensionable income had been computed on the date of
retirement, subject to a ceiling which in 1981 was fixed at €15,723.27.

In 1987, the social security system was consolidated in one Act. The contribution rate
was increased to 9% in 1999 and to 10% in 2000 and remained thereafter unchanged. After
2006, new sets of parametric reforms were introduced with the aim to make them sustain-
able and more adequate. There was the introduction of a gradual rise in the retirement age
from 61 years for men and 60 years for women to 65 years for both men and women. The
contributory period was gradually increased from 30 to 41 years. The benefit formula was
also changed; whereas in the case of an employee born before 1962 was determined based
on the yearly average of the basic wage during the best 3 of the last 10 years, the pension
for employees born on and after 1962 is computed on the best 10 calendar years within the
last 40 years immediately preceding his retirement. The maximum pensionable income for
persons born after 1961 was also indexed partially with wages and inflation whereas the
ceiling for persons born on or before 1961 were topped-up with the cost of living adjust-
ment. Another reform included the setting of the Guaranteed National Minimum Pension
which shall be payable at such rate being not less than 60% of the national median income,
as from 2027.

3. Methodology and main results

3.1. Methodology

Over the course of a person’s life, workers in a PAYG system contribute by payments when
in working-age, and later receive an old-age pension. To assess the pension system
between different birth cohorts, we compare the expected discounted pension contri-
butions from labour market earnings for each representative individual over the life
course with discounted sum of pension benefits each individual is expected to receive.
This methodology extracts from methods used to calculate the actuarial balance as well
as the implications of legislations with the aim to correct generational imbalances (see
Auerbach et al., 1999; Billig & Ménard, 2013; Miles & Iben, 2000; Sartor, 2001; Selén &
Ståhlberg, 2007), with the modification that the net-present value is estimated on a
number of representative individuals of different year of birth (von Brockdorff, 2012). It
is expected that the first cohorts covered with the PAYG pension system are likely to
receive higher benefits than what follows from their contributions – which is considered
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as a windfall gain. Meanwhile, if the size of each cohort at birth remains roughly the same
then in the longer-term there may be a similarity between contributions paid and benefits
received for each cohort. With an ageing population, however, the sum of benefits each
generation receives is likely to be higher than their contribution, everything else remaining
constant. Parametric reforms of the pension system – such as higher pension age – lowers
the net-present value of the effected cohorts, while higher wage growth during the working
career also lowers the ratio of discounted life time pension benefits to the discounted life
time contributions.

A computation of the actual contributions and pensions received over the working
career for each generation, requires data that is hardly available in any country. Projected
values based on realistic assumptions, therefore, need to be used. In this study we use a
scenario-based approach where contributions and pensions payable are projected using
for hypothetical individuals in line with existing pension reforms. In all scenarios, we con-
sider persons born on or after 1905 for whom a career starts at 18 years of age whereas the
pension start is assumed to be the first calendar year following retirement. It is also
assumed that an early pension option is not availed of and statutory bonuses, and other
pensions/benefits (e.g. occupation pension) are not included. The results are then com-
pared for each generation.

For this purpose, we consider 3 types of individuals for each age cohort – a minimum-
wage earner, an average wage earner, and an earner with a salary equal to or above the
maximum pensionable income. The pension is then calculated based on a fixed rate
throughout life time in retirement and indexing the pension rate to wages and inflation,
depending on the specificities of the pension reform. In all scenarios we assume that con-
tributors work on full-time basis throughout their career.

Figure 3 shows how wages changed during the historical period, measured in nominal
terms per week. The national minimum-wage increased from €23.29 per week in 1974 to
€169.76 per week in 2017. Between 1982 and 1989, the minimum-wage remained
unchanged due to the wage freeze policy that was operative during the 1980s. This ren-
dered labour costs cheaper than otherwise would have been in the absence of such a
policy. In the early 1990s a tripartite agreement granted adjustments for cost of living

Figure 3. Wage rates per week, in logs. Source: Authors’ calculations.
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to all whole-time employees. This centralised agreement reflected moderate increases
whilst ensuring that the minimum-wage was not compromised by inflation. In addition,
the average wage rate increased persistently between 1956 and 1985, with the exception of
few years. The opposite was the case in mid-1980 when the wage freeze policy was oper-
ative. Between 1988 and 1993 the basic salary increased approximately by an increasing
rate, however, after 1993, it grew at a diminishing rate. Post-2015, the average wage
rate seems to have accelerated again. In 2017, the average salary was €347.08 per week.
Finally, the maximum insured wage rate was introduced in 1979 at €71.47 per week
and raised substantially to €246.38 per week in 1981. Again, during the operation of
the income policy, the ceiling was left unrevised. It can also be seen from Figure 3 that,
post-1990, the maximum pensionable income has been topped-up year after year. In
2011, a new ceiling was introduced for persons born from 1st January 1962 onwards.

The historical and projected life expectancy at retirement are extracted from Eurostat,
for which the latter is based on the 2015 population projections. In 1957, when the
National Insurance Act was enacted, the life expectancy at retirement was on average
13 years (Table 1). In 2017, the average pensioner is anticipated to spend 23 years in retire-
ment, whereas the projected life expectancy at retirement in 2036 is lower at 22 years;
because in the recent years, gains in life expectancy are matched or outweighed by corre-
sponding increases in retirement age. The historical minimum-wage, maximum pension-
able income and pension rates data are extracted from legislations, whereas the average
salary is sourced from the Labour Force Survey.1 The underlying macroeconomic assump-
tions for the period 2017–2038 are extracted from the 2018 Ageing Report: Underlying
Assumptions and Projection Methodologies, which is a joint report prepared by the Euro-
pean Commission and the Ageing Working Group. Meanwhile, the future parametric fea-
tures of the Maltese PAYG system are projected under ‘no policy change’ assumption. This
means that changes brought about by either indexation or legislated reforms are taken into
consideration.

The present value for contributions paid and pension receipts are estimated using a real
discount rate of 5.0% and 3.0%. This implies that the costs and benefits of an insured
person should be discounted at the rate at which society would trade consumption in
year t for consumption in the present. Under the Ramsey discounting factor this
depends on the utility rate of discount (normally assumed to be zero), and the rate of con-
sumption growth between t and the present, weighted by the elasticity of marginal utility

Table 1. Life expectancy at retirement.
Retire in Life expectancy at retirement

1957–1966 13
1967–1976 14
1977–1985 15
1986–1987 16
1988–1989 17
1990–1991 18
1992–1993 19
1994–2000 20
2001–2006 21
2007–2009 22
2010–2021 23
2023–2036 22
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of consumption. There is no strong consensus as to how the parameters might be deter-
mined empirically (Arrow et al., 2013). These issues can be traced back to Arrow et al.
(1996) and is also reflected in recent literature (Nordhaus, 2007; Weitzman, 2007).
Another question is how to approach intra-generational and inter-generational discount-
ing in a consistent manner. Consistency requires that costs and benefits occurring in the
same year are be discounted to the present using the same discount rate, whether intra- or
inter-generational. Arrow et al. (2013) notes that benefits and costs are normally dis-
counted at constant rates of 3.0% and 7.0%. The former is an approximation of the con-
sumption rate of discount, whereas the latter is the pre-tax return on private investment in
the US. A 5% discount rate, however, is generally applied for discounting public funds
across the European Union (see Council Regulation (EC) 1083/2006).

3.2. Results

Figure 4 shows the estimated net-present values, with a constant discount value of 3% and
with pension indexation according to the legislation, for a person with a basic salary of a
minimum-wage, average wage and maximum insured wage earner.2 Each hypothetical
person is assumed to start his first employment at 18 years of age with the reference
wage being the minimum wage till retirement age and with break in his/her working
career.

As illustrated in Figure 4, a low discount rate changes significantly the trajectory path of
the net-present value across retirees of different generations. This is because people with
lower discount rate tend to be more patient and value more received benefits over the
long-term. It appears that at a 3% discount rate the return on all types of earners increase
from one generation to the next, with some few exceptions. Future generations of workers
earning the maximum insurable wage were generally worse-off compared to the first

Figure 4. Net of contributions paid and pension receipts. Source: Authors’ calculations.

292 M. VELLA AND P. VON BROCKDORFF

https://doi.org/10.1080/21699763.2019.1593878 Published online by Cambridge University Press

https://doi.org/10.1080/21699763.2019.1593878


generation after the enactment of the PAYG scheme in 1979. Yet, the parametric changes
for born on or after 1962 are likely to improve the relativity of pensions when compared to
the previous generation of pensioners.

3.2.1. Higher discount value
The results are very sensitive to the assumed net-present value. In this study we use an
alternative discount rate of 5% (Figure 5). As expected, applying the time value technique
heavily discounts values occurring well into the future. Notable differences emerge when
comparing different earners. Firstly, the setting of the PAYG scheme in 1979 generated
windfall gains for the first generation in the social security system as they had contributed
little. Nevertheless, the effect on the younger generation has generally been negative for
retirees on maximum pension and, to a lesser extent, for persons on minimum pension
till 2000 as they had to spend more years paying contributions as well as higher contri-
bution rates during their career. This has been particularly the case for persons earning
the maximum insurable wage as sluggish wage growth relative to the minimum and
average wage added to this decline. Secondly, the net-present value for workers either
spending their whole career on the maximum insurable wage or average wage is expected
to fall from one generation to next until the new retirees in 2026. However, from 2027
onwards gains are anticipated to be made due to the setting of the Guaranteed National
Minimum Pension and upward revision in the maximum pensionable income. These
gains are likely to be sustained for future generations because the higher pension rate in
the subsequent years lowers further the ratio of the discounted taxes relative to the
benefits received.

Finally, the trajectory path for the average-wage earner is less stable as it is capturing
both developments in the basic wage, on which contributions are paid, and the benefit
formula which directly links wage at retirement to the received pension; subject to a
maximum. Indeed, after the windfall gains by the first generations, the net-present

Figure 5. Net of contributions paid and pension receipts. Source: Authors’ calculations.
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value for the person on an average pension declines from €11,654 for persons retired in
1982 to €10,633 for persons retiring in 1985. This is reflecting the sluggish wage growth
during the same reference period. Then, improvements in life expectancy at retirement
and robust wage growth gradually raised the net-present value for each subsequent gen-
eration; such that the discounted value for persons retired in 2013 stands at €13,538.
Here, the steady increase brings about a net-present value which exceeds that of higher
income earners, depicting a pattern of convergence, in which the average wage grew
faster than the maximum pensionable income. Indeed, for the period 1990–2012, the
average wage increased by an average rate of 4.9% per year, whereas the maximum insur-
able wage increased by 1.3% per year. Such fast wage growth results in a generous PAYG
scheme, as the benefit formula only takes into consideration wages prior to retirement,
with the individual being insured by smaller contribution amounts paid at the start of
one’s career, which matters most when discounting flows. The subsequent downturn
for persons retiring on or after 2014 captures both stalling, and even declining expected
years at retirement due to higher pension age, as well as the change in the benefit formula.

The results of these scenarios have important implications for the adequacy and sus-
tainability of pensions. Wage growth is a key parameter in assuring that a balance is
kept between past, current and future generations from the PAYG scheme. Indeed, foster-
ing sustainable economic and wage growth through human capital development are
crucial in supporting the pension system in the coming years, without a loss in return.
Robust GDP growth and buoyant labour market performance over the long-term not
only could yield gains in return but also safeguarding the sustainability of pensions for
future generations.

It should be stressed that the results of this study are highly sensitive to the assumptions
made. Pensioners could have other forms of income and/or be in receipt of other in-kind
benefits which are not included in our estimations. A further limitation is that the assump-
tions are based on current policies. The persistence of current policy is unrealistic but as
argued by Auerbach, Gokhale, and Kotlikoff (1994, p. 88):

… in asking what would happen if policy were not to change, we are illustrating the inevit-
ability of such policy changes, and offering an analytical framework within which the fiscal
policy implications and intergenerational impacts of any changes can be examined.

4. Conclusion

This study, based on simulations of hypothetical individuals, reveals differences across
generations in terms of the net-present value of PAYG which can be categorised into
three phases. Based on a real discount rate of 5%, the PAYG scheme introduced in
1979 has generated windfall gains for the generations in the first phase balanced by relative
losses of future generations who will have to pay for these pensions. Indeed, there is par-
ticularly a gradual decline for persons earning the maximum insurable wage, and to a
lesser extent, minimum wage earners throughout their working life. Parametric reforms
for persons expected to retire after 2027, however, is likely to generate higher net-
present values for new retirees. The conclusion derived from the perspective of the
average wage earner is less clear with some gains earned by some generations being out-
weighed by relative net-losses from subsequent generations.
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The presented results are sensitive to both developments in the basic wage, on which
contributions are paid, and the benefit formula which directly links wage at retirement
to the received pension; subject to a maximum. This suggests that policies in the face of
the demographic challenge could include raising output and, hence, wages as an alterna-
tive to adjusting the rate of contribution or the level of pension benefits. One approach is
to incentivise people to join and stay longer in the labour market, say by encouraging later
retirement, import labour, and introducing active labour market policies to raise labour
supply. A second approach is to increase the productivity of each worker, by inter alia
investment in human and physical capital.

The results derived are also sensitive to the assumed discount rate. When assuming a
lower discount rate, to factor in uncertainty and a preference favouring the longer-term,
the estimates show that Maltese retirees may be net-gainers, but the extent of the gains
depend on the whether an individual is a past, current or a future retiree. This reinforces
our argument that the effect of an ageing population on the generational imbalance could
be mitigated or outweighed by stronger wage growth. Fostering sustainable economic and
wage growth through enhanced productivity are therefore crucial in supporting the
pension system. Thus, the potential redistribution of resources from younger to older gen-
erations does not hold if an entire generation receives more than the sum of the past
contributions.

The results of this study also imply that a redistribution effect from the male com-
ponent of the population to the female component is also possible under the PAYG
social insurance. A lot depends, however, on the differential life expectancy. In Malta,
the average life expectancy for women exceeds that for men. This would suggest that
the cumulated retirement benefits received by women are on average greater than the
benefits received by male pensioners. However, the female participation rate is still rela-
tively low by international standards. In spite of the differential life expectancy, therefore,
it is doubtful whether the PAYG scheme has brought about a significant redistribution of
income from the male component to female component of the population.

The derived results are also sensitive to the ‘no policy’ change assumption. Unlike any
normal contract, the ‘social contract’ is imposed by the state on the working age popu-
lation. It is not freely negotiated and the relationship between cohorts is mediated by
the state. In the context of population ageing, the increasing burden faced by the
working age population may place this ‘social contract’ at risk and may result, as in
other countries, in a re-negotiation of intergenerational transfers. In some countries in
the EU, in the aftermath of the Great Recession, the new contracts have led to cuts in
social security pensions and reductions in pension rights. The driving force does not
seem to be ideological but driven by economics as well as the supply-side view of the
costs to employers of social security contributions.

Meanwhile, policies and reforms oriented towards raising potential output to sustain
wages and encourage people to save more for retirement are called for. In this regard, pol-
icies directed to the total factor productivity and the effectiveness of human and capital
resources are already in place (von Brockdorff & Amaira, 2017). The Government of
Malta has also legislated incentives for the take-up of third pillar pension schemes as
well as voluntarily occupation pensions. Besides raising the level of pensions, such policies
may also help to diversify income.
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Notes

1. The National MinimumWage was introduced in 1974. Prior to 1974, the minimum wage rate
applied to civil servants. Prior to 2005, the average salary was indexed with the average
employee compensation, derived from theNational Accounts, as no other alternative indicator
is available. This also allows to adjust for the break in time-series. Furthermore, theMaximum
Pensionable Income was non-existent before 1979. Here, it is assumed that the maximum
insured wage moves in tandem with the minimum wage for the period 1956 to 1978.

2. We take into consideration a discount rate lower than 5% to account for the fact that future
discount rates are uncertain but have a permanent component, which implies that the
‘effective’ discount rate must be lower (Gollier, 2002). This is particularly justified when con-
trary to the standard assumption, shocks to the growth rate of consumption per capita are
positively correlated over time (Arrow et al., 2013).
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