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AAbstract. This paper provides an overview of dynamic microsimulation 
modeling as well as its recent developments. It then discusses in detail a recent 
trend in microsimulation research, which uses alignment methodologies to 
simulate microsimulation models in conjunction with macro-economic models. 
The goal of this “top down-integrated approach” is to jointly assess the 
budgetary costs of demographic ageing and pension reform, as well as their 
consequences on the adequacy of pensions. This paper then discusses, also in
detail, how such an integrated approach using shared demographic and 
macroeconomic assumptions has been developed in Belgium. It describes the 
dynamic microsimulation model MIDAS, highlighting how it aligns to the 
simulation results of the semi-aggregate model MALTESE. Finally, this paper 
suggests that the joint assessment using the joint application of two similar 
models might be useful to assess pension reform in the Japanese context.
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11   Introduction

Since about a decade ago, the pension policy of member states has been a focal point 
of attention on the European stage, as well as in other parts of the world. Traditionally, 
the focus was primarily on securing financial sustainability. But a sensible assessment 
of financial sustainability cannot be made without taking into account the social 
impact of ageing and budgetary and pension policy. Specifically: Should the 
development of pension adequacy be taken into account?

This paper begins by providing an overview of applied dynamic microsimulation 
modeling as a research field as well as its recent developments. Next, it discusses how 
an integrated approach using shared demographic and macroeconomic assumptions 
has been developed in Belgium. It describes the dynamic microsimulation model 
MIDAS (an acronym for ‘Microsimulation for the Development of Adequacy and 
Sustainability’), highlighting how MIDAS aligns to the simulation results of the 
Belgian semi-aggregate model MALTESE. The two models thus are used jointly to 
assess recent pension policy measures on both the sustainability and adequacy of 
pensions in Belgium. Three examples of such joint assessment will be discussed: the 
recent increase of the means-tested minimum benefit for the elderly, a change of the 
long term growth rate of wages, and a change in the employment rate of the older 
active population.

Finally, the authors emphasize the importance of the joint assessment of policy 
measures using two models of a microsimulation model and a semi-aggregate model, 
and suggest their application to Japan.

2 Recent developments in dynamic population microsimulation 

models

The traditional way to evaluate relevant exogenous changes, including demographic 
changes and a government program, is by considering their effects on economic 
aggregates that describe countries, industries or groups of individuals without 
analyzing their effects within these entities. However, to take into account 
nonlinearities as well as to evaluate poverty and (re)distributional effects, one needs 
to simulate at a more disaggregated level, such as the individual, the fiscal-unit, or the 
household. For a prospective or a priori evaluation, the necessary micro-information 
is not available. Therefore, models are needed that can generate this prospective 
micro-data, and these models are called dynamic Micro Simulation Models (MSM). 
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Microsimulation models in recent years have gained popularity in the assessment 
of the impacts of demographic changes and social policy on the adequacy of social
security benefits, and specifically pensions. The characteristics that distinguish micro-
simulation models from other models are (i) that modeling is done at the level of the 
individual and the household, and (ii) that the point of departure of the simulations is 
a survey or an administrative dataset representing actual individuals at a certain point 
in time [1]. Starting from this dataset, exogenous or endogenous transition 
probabilities (logits) are combined in a Monte-Carlo simulation procedure to simulate 
the occurrence of demographic, social, and labor market events for individuals
throughout their life from birth to school, marriage or cohabitation, when they entire 
the labor market, retire and finally, die. During the active years of an individual, they 
build up pension rights, which result in a pension benefit when they retire.

Microsimulation models thus differ from (semi-)aggregate budgetary models in 
that they simulate the impact of policy measures and schemes on real people, and not 
on averages or “representative agents” [2]. As a consequence, the level of modeling in 
microsimulation models is in line with the level at which policy takes effect. Also, 
where macro simulation considers averages, a microsimulation model attempts to take 
into account the heterogeneity behind the average. This allows for capturing the 
complex and often nonlinear interactions of government policies with the distribution 
of individuals and households, and thus simulating the effects of policy on the income 
distribution, as well as on poverty (often a function of the location of specific groups 
within this distribution).

Dynamic microsimulation models are thus used for projecting socioeconomic 
developments over a long time span, assuming current or alternative policies. Thus, 
they can evaluate long-term changes and programs, for example on pensions, health 
care, and education. To this aim, several countries and institutions have developed 
dynamic microsimulation models with dynamic ageing, for example, to assess the 
redistributive impact of demographic ageing and pension policy. An Australian model 
is APPSIM [3]. In the US, two dynamic models that are being used for policy 
evaluation are CBOLT of the Congressional Budget Office [4] and MINT, developed 
by the Urban Institution for the Social Security Administration [5]. A well-known 
dynamic microsimulation model is INAHSIM of Japan [6]-[9]. In Europe, the most 
known dynamic models are PENSIM II in the UK [10], SESIM in Sweden, 
DESTINIE in France, MOSART in Norway [11], and MIDAS in Belgium [1], [12]. 
Some other countries are in the process of developing these models (e.g. T-DYMM in 
Italy [13], and the Spanish Pension model [14]. All these models are being used for 
applied research and ex ante or ex post policy evaluation in the field of taxes, social 
policy and labor market policy.
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Additionally, microsimulation models can be used to provide input to macro-level 
models, since the former are more equipped to deal with nonlinearities in simulation, 
and the effect of thresholds. This is the case with MOSART in Norway and SESIM in 
Sweden.

Finally, dynamic microsimulation models with dynamic ageing by definition are 
equipped to study longitudinal processes and behaviors, including wealth 
accumulation and transfers/bequests [15], [16]. This also allows these models to 
simulate the impact of social security systems on life-time income [16], [17].
Although the original Lucas critique pertained to macro econometric models, 
dynamic-ageing microsimulation models such as MIDAS use micro econometric 
regression models, usually logits or probits. As such, like many models, they are 
subject to the Lucas critique. Furthermore, with few highly theoretical exceptions, 
dynamic microsimulation models are of the partial equilibrium type. 

33 A birds-eye view on the Belgian pension system

To fully understand the discussion of the models and their simulation results in the 
remainder of this paper, a brief overview of social security pension benefits in 
Belgium is in order. Social security pension benefits in Belgium have an 
occupationally tied character that is toned down by diverse minimum provisions and 
ceilings. These benefits are financed through PAYG and provide benefits to 2 million 
people as of January 1st, 2008 [18].

Private sector employees and public sector employees that were not civil servants 
build up a benefit in the first-pillar retirement system for wage earners. This benefit is 
a function of the length of the employees past career, the average of past salaries 
(where each annual salary is taken into account up to the wage ceiling pertaining to 
that year) indexed to the development of prices. The official age of retirement is now 
65 for men and women. The pension equals 60 per cent of the wage base for singles. 
If he/she is married to someone with a very low pension entitlement, the couple can 
opt for a ‘family pension benefit’, based on of 75 per cent of the wage base of the 
higher-earning partner. Redistributive solidarity elements are embedded in the 
pension system through a minimum right per career year and the minimum pension. 
Finally, the “guaranteed income for the elderly” (GRAPA/IGO) is a means-tested 
minimum benefit for people of 65 and older. The average ‘pure’ monthly old-age 
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employees’ scheme pension benefit was equal to €1,030 in 20071 [19], or $1,361.0 
and 109,025.5 JPY 2

44 The Belgian microsimulation model MIDAS: a brief discussion

. According to De Vil [18], this was €1,111 ($1,468.1 and 
117,599.4 JPY) for men and €634 ($837.8 and 67,108.9 JPY) for women on January 
1st, 2008.

The Conventional Early Leavers’ Scheme (CELS) for employees in Belgium is 
essentially an unemployment scheme for private sector workers aged 58 and over, up 
to the legal retirement age. Even though there is a career requirement for entering the 
scheme, and unlike the retirement pension, the CELS pension benefit does not depend 
on the number of working years, but only on the level of previous wages. Furthermore, 
when one enters the CELS, career length, which is a key element of the old-age 
pension, continues to increase as if the individual were still working.

The disability scheme benefit is equal to 40 per cent and 50 per cent of the last 
wage, depending on whether the individual is cohabiting or not.

Similar to employees, retirement is compulsory for civil servants, generally at the 
age of 65, although there are exceptions. Early retirement is possible from the age of 
60 onwards. Unlike employees, however, benefits in the civil servants’ scheme are a 
proportion of the average wage over the last five years before retirement. This 
proportion equals the length of a civil servants' career in the public service divided by 
a benchmark, usually 60. As a result, the average monthly ‘pure’ civil servants’ 
benefit is about twice as much as the average employees’ pension benefits. Berghman 
et al. [19] find the benefit equal to €2,272 ($3,002.2; 240,491.2 JPY) per month on 
average in 2007. According to De Vil [18], the average monthly public sector old-age 
pension benefit on January 1st, 2008, was around €2,400 ($3,171.4; 254,040.0 JPY) 
for men and around €2,000 ($2,642.8; 211,700 JPY) for women.

This paper describes MIDAS, emphasizing its conjunction with the semi-aggregate 
model MALTESE for Belgium. Technically speaking, MIDAS is a dynamic 
population model with dynamic cross-sectional ageing. This means that it starts from 
a cross-sectional dataset representing a population of all ages at a certain point in time, 
in this case the PSBH dataset for Belgium in 2002, consisting of 8,488 individuals in 
2002. The model then simulates the life spans of these existing and newborn 

1 This figure only includes those receiving an old-age pension benefit. On the whole, this is the 
case for about 65% of pension recipients. About 12% receive a widows’ or widowers’ benefit, 
18% receive both, and about 5% receive a means-tested minimum benefit GRAPA.

2 The exchange rates of €1 are dated 30 April 2012 and equal $ 1.3214 and 105.85 JPY [23].
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individuals, including their interactions, for the years between 2003 and 2060. As said 
previously, during their active years, individuals in the model build up pension rights, 
which result in a pension benefit when they retire. MIDAS covers employees’ and 
civil servants’ pensions and Conventional Early Leavers’ Scheme (henceforth CELS), 
as well as unemployment benefits, disability pensions, and social assistance. MIDAS
includes all relevant policy changes between 2001 and the last observed year 2010.

MIDAS has an extensive alignment procedure [12], which allows it to be 
consistent with exogenous semi-aggregate projections and assumptions; in this case 
separating gender- and age-groups as produced by the MALTESE model. The 
methodology used is known as “alignment by sorting” and can best be explained in
contrast to a Monte Carlo simulation procedure of a specific event, say death. 
Suppose we have a living male of a certain age in the dataset at any point. In a 
standard MC simulation, a random number is drawn from a uniform distribution 
between zero and one. If this number is lower than the exogenous mortality rate of 
males of that specific age (which by itself can be a deterministic number or the result 
of a logistic regression), then the individual ‘dies’. If not, the event does not take 
place and he remains alive. In this approach, the a priori risk of death is the same for 
all males of that age in the dataset, and the Monte Carlo simulation procedure decides 
for which individuals the event of dying actually takes place. By contrast, the 
alignment by sorting separates the a priori risk from the proportion of events.  First, 
male individuals of that specific age are ranked according to their risk of dying. This 
ranking can again be deterministic or the result of a logistic regression. Next, the 
alignment procedure takes the first x%, where x is an exogenous deterministic 
mortality rate, and marks them for death. The advantage of the latter procedure is that 
more information can be used, and that the resulting proportions will be closer to the 
target proportions than with Monte Carlo simulations, especially when the 
probabilities lie at the outliers of the distribution.

The following list gives the different states that are aligned, in the version of 
MIDAS used in this paper based on the baseline aggregate projections of the 2009 
report of the Study Committee for Ageing:

(a) mortality (by age, gender, and year of simulation);
(b) fertility (by age, gender, and year of simulation);
(c) employment rate (by age classes, gender, and year of simulation);
(d) unemployment rate (by age classes, gender, and year of simulation);
(e) proportion of self-employed (by age classes, gender, and year of simulation);
(f) proportion of public sector employees (by age classes, gender, and year of 

simulation);
(g) proportion of civil-servants (by age classes, gender, and year of simulation);
(h) proportion of disabled (by age classes, gender, and year of simulation);



Rev Socionetwork Strat (2012) 6:31-47                                           37

(i) proportion of CELS recipients (by age classes, gender, and year of 
simulation).

Even if the proportion of retired individuals is not in the list of aligned aggregates, 
the number of retirees and the ‘other inactives’ are indirectly aligned, since these are 
the residual states. For individuals younger than 60, the ‘other inactive’ state is the 
residual state. For those of 60 and over, the retirement state is the residual state when 
employment, unemployment, disability, and CELS states are determined3

55 Some examples highlighting the consistency between MIDAS 

and MALTESE through various channels

.
In addition to alignment of the states that individuals occupy, consistency of 

MIDAS with MALTESE is also imposed through the inclusion of the MALTESE 
assumptions and projections in the development of aggregate earnings (through 
‘monetary alignment’, the aggregate of the simulated micro-level earnings follow the 
growth rate of productivity to gender) and the social policy hypothesis pertaining to 
the relation between the growth rate of wages and of social security benefits.

In short, the simulation results of the microsimulation model MIDAS describe the 
consequences of the latest budgetary projections and assumptions on the projected 
adequacy of pensions in Belgium.

In this section, some simulation results of MIDAS and MALTESE will be discussed. 
The simulation variants are chosen to highlight the way in which the two models can 
coincide to jointly assess the sustainability and adequacy of social security, and 
specifically pensions. Furthermore, they are chosen to show how the relation between 
the two models can go via different channels: monetary alignment, state alignment 
and by implementing the same policy variant. Finally, these simulation variants 
reflect actual policy measures taken (variant 1) or that have high policy relevance in 
Belgium (variants 2 and 3), as will be explained later. The simulation results of
MALTESE presented here will be limited to the costs of ageing as a percentage of 
GDP between 2008 and 2060. The simulation results of MIDAS will be limited to the

3 Since they are not produced by MALTESE, the alignments of the divorce and the cohabitation-
separation procedures are based on observed statistics from the Directorate-General of 
Statistics in Belgium. This implicitly assumes that the proportion of divorcees and 
cohabitation failures do not change over time.
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TTable 1. Budgetary costs of ageing: rate of increase in % of GDP, 2008 to 2060

Base scenario 
(1,5% increase of productivity per year)

Pensions 5.3
Health care 4.2

Other
Total

-1.4
8.2

Source: Annual Report of the Study Committee for Ageing (High Council of Finances, 2009) June 2009

poverty risk of various groups between 2002 and 20604,5

Next, we discuss the development of the poverty risk of the elderly, workers, and 
pension recipients in the base variant

.
Before turning to the simulation variant, however, we discuss the simulation results 

of the base-variant. Table 1 shows the budgetary impact of ageing between 2008 and 
2060, which have been produced by the semi-aggregate model MALTESE.

In the base scenario, pension costs would increase by 5.3% GDP, while health care 
costs would increase by 4.3% GDP. Other costs would however decrease relative to 
GDP (among other things as a result of decreasing child benefits, and unemployment 
benefits), so that, on balance, the budgetary costs of ageing would amount to 8.2% 
GDP between 2008 and 2060.

6

The first factor that explains the declining risk of poverty for pensioners during the 
first four decades is the increased participation of women in the labor market. This 

in Figure 2. These simulation results have been 
produced by MIDAS, and are aligned to the base-variant of the MALTESE model. In 
the first decade of simulation, the poverty risk among the elderly increases and starts a 
noticeable decrease afterwards, until about 2040. Three factors can explain this 
development.

4 The poverty risk indicator equals p/N where N is the size of the population, and p is the 
number of individuals whose equivalent household income is on or below an exogenous 
threshold level, usually 60% of median equivalent income. Equivalent income equals total 
household income, corrected for the size and composition of the household using the 
modified OECD scale (1, 0.5, and 0.3).

5 The interested reader is invited to read the original papers [1], [12], [20] for a more extensive 
discussion of these and other simulation results.

6 Note that these poverty risks in the first simulation years differ from the official figures since 
the former are based on the PSBH-dataset whereas the latter are derived on the EU-SILC. 
Furthermore, MIDAS does not include all sources of income, including returns on investments 
as well as benefits and capitals received from the second and third pillars of the Belgian 
pension system. The model nevertheless shows comparable trends as the observed 
developments in the official poverty risk among the elderly. But Dekkers, Desmet and De Vil
[12] conclude that, even though the impact of the disposable income ‘mismatch’ on the 
poverty line is limited, it may overestimate the impact of the means-test in the simulation of 
lump sum benefits.
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increases the share of earnings in the income of especially male pensioners, thereby 
decreasing their risk of poverty. The most important impact of this increasing labor 
market participation of women is, however, on their own future pensions. As women 
tend to have longer careers, this enables them to get higher pensions. 

The second factor is closely related to the first factor and is  also due to the 
increasing active rate of women, so that more and more couples opt for two single-
person pension benefits, and proportionally fewer couples take the ‘family pension 
benefit’ where the high-pension partner receives a supplement for a depending spouse. 
Since the supplement equals 25% of the pension benefit while the equivalence scale 
of two individuals is 50% higher than for one individual, this development decreases 
the poverty risk among the elderly. 

The third factor is the total of recent measures that have been taken in order to raise 
pension minima at the end of 2006, mainly the nearly 14% rise of the means-tested 
“guaranteed income for the elderly” (GRAPA/IGO). The means-tested character of 
this benefit allows it to have an important impact on poverty measures. Furthermore, 
because of this large re-value, the impact of this benefit is felt during the whole 
simulation period. Hence, as will be shown in Figure 2 below, the reduction of the 
poverty risk among pensioners is, to a great extent, the result of the increasing level of 
women’s pensions.

55.1 Simulation var iant 1: an increase of the “guaranteed income for  the elder ly” 
(GRAPA/IGO) by 13.7%  in 2006

This first example illustrates how the two models can simulate the same policy variant, 
in this case an increase of the “guaranteed income for the elderly”. It does so by 
assessing the impact of an important recent increase of this means-tested minimum 
benefit for people of 65 and older. Its beneficiaries are mainly women, and former 
self-employed. For most recipients, the GRAPA is complementary to the pension 
benefit. In November 2006, the base amount of the guaranteed income was increased 
by 13.7% to €530.30 ($700.7; 56,132.3 JPY) for a cohabiting partner and €795.46 
($1051.12; 84,199.44 JPY) for a single beneficiary. The purpose of this increase was 
to bring the GRAPA to the poverty line pertaining to the risk of poverty. Simulations 
using MALTESE show that the budgetary impact of this increase of the GRAPA is 
0.045% GDP. Underlying this increase is an increase in the number of beneficiaries 
and an increase in the average benefit.

Next we discuss the impact of not having the 2006 increase of the means-tested
minimum pension benefit on the basis of Figure 1. The base scenario in the 
microsimulation model MIDAS includes the increase of the residual minimum 
pension benefit GRAPA. The simulation variant whose results are expressed in Figure 
1, therefore, does not include this increase. It should furthermore be noticed that the
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FFigure 1. Poverty risk to status - base scenario and scenario 
without the increase of the residual minimum benefit

current version of MIDAS does not include all arguments of the means test. Hence it 
overestimates the average GRAPA benefit and, consequently, the impact of this 
simulation variant. Nevertheless, it is obvious that the poverty risk among the elderly 
is much higher in the simulation variant than in the base variant. Put differently; had 
the 2006 increase of the GRAPA benefit not  taken place, then the cost of ageing 
would have been 0.045% GDP lower, but the poverty risk of the elderly in any 
simulation year would have been considerably higher than in the base variant.

5.2 Simulation var iant 2: a change in the assumed gr owth r ate of GDP

Both MALTESE and MIDAS adopt the actual development of wages from 2002 to
2008, and the mid-term projections from 2009 to 2014. For the years up to 2018, the 
assumption is that the wage growth rate converges gradually to its long-term level, 
which by hypothesis is 1.5% p.a. in the base variant. Since any assumption on the 
long-run annual growth rate of wages has a very strong impact on the sustainability of 
the pension system, it is one of the most intensely debated assumptions in the policy 
process. However, any impact of this on the adequacy of pensions is usually 
overlooked. Yet due to a specific characteristic of the Belgian pension system that 
will be explained below, there might be a strong impact. To highlight this point, the 
second simulation variant compares the base variant with a simulation variant 
assuming a long-term annual growth rate of 1.75%.
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Year

 Total population - reference scenario  Total population
 Workers - reference scenario  Workers
 Retirees - reference scenario  Retirees

Source: MIDAS
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TTable 2. Budgetary costs of ageing: rate of increase in % of GDP, 2008 to 2060

Base scenario
(1.5% increase of productivity per year)

Variant
(1.75% increase per year)

Pensions 5.3 4.5
Health care 4.2 4.2

Other -1.4 -1.7
Total 8.2 7.0

Source: Annual Report of the Study Committee for Ageing (High Council of Finances, 2009) June 2009

In the base scenario, Table 2 shows that the budgetary costs of ageing would 
amount to 8.2% GDP between 2008 and 2060. Increasing the assumed growth rate of 
productivity in the long run from 1.5 to 1.75% per year would cause these budgetary 
costs to reduce to 7% GDP. This would be the result of the decreasing benefit ratio 
only. To understand this, one needs to recall that the Belgian first-pillar pension 
system is essentially a Bismarckian pension system toned down by diverse minimum 
provisions and ceilings. Contrary to many countries, the development of these 
provisions, ceilings, and other parameters over time is independent of the growth rate 
of wages, at least in the calculation of the total budget available to the social security 
system as a whole. An increase in the assumed long-run productivity rate thus 
relatively decreases the unchanged minimum provisions and lowers the ceilings. This 
results in a lower benefit ratio relative to the base variant.

In MIDAS, the aggregate earnings follow the growth rate of earnings in 
MALTESE through a process of ‘monetary alignment’ where individual earnings are 
proportionally uprated to meet the growth rate of the aggregate. Figure 2 below shows 
the development of the poverty risk from MIDAS, representing the base variant and 
the variant with a higher long-run assumed productivity growth rate.

Assuming a long-term growth rate of 1.75% instead of 1.50% per year from 2019 
onwards causes the poverty risk among the elderly to increase relative to the base 
variant. This essentially is because the earnings of the working population increase 
faster than in the base variant. This development is only partially reflected in the 
development of pensions, since the growth rate of the minimum provisions and 
ceilings do not change. Thus, the development of the average pension benefit lags 
behind the development of wages, relative to the base variant, and the poverty risk of 
the elderly increases.
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FFigure 2. Poverty risk to status, % - base scenario and scenario
with 1.75% productivity growth rate

5.3 Simulation var iant 3 : an increased employment r ate among the older  active 
population 

It seems obvious that one key approach to softening the budgetary impact of 
demographic ageing is to increase the employment rate of the active population. 
Unfortunately, Belgium has a particularly low employment rate among the older 
active population, even from a European perspective, and thus a comparably high 
unused labor force capacity [21]. In this scenario, the employment rate among people 
of 55 and older is assumed to grow towards the average observed employment rate in 
the Scandinavian countries. The overall employment rate of people aged between 55 
and 64 thus increases from 49% in the base scenario to 63%, and the overall 
employment rate increases from 68 to 71%. This is achieved in MALTESE through 

(a) reducing the structural employment rate; 
(b) reducing the inflow in the Conventional Early Retirement System (CELS);
(c) increasing the probability of working after the age of 60. The following table 

shows the impact of this measure on the budgetary costs of ageing.
The overall budgetary impact is again simulated through MALTESE and shown in 

Table 3. This impact of the higher employment rate among the elderly is the same as 
in the higher productivity growth variant: the budgetary costs of ageing decrease from 
8.2 to 7.0% GDP between 2008 and 2060. Therefore, the budgetary impact of 
decreasing the employment rate is the same as increasing the long-term growth rate of 
GDP described in the previous section. However, the reasons for this decrease are 
different from the high productivity variant. In this case, this reduction is caused by a 
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TTable 3. Budgetary costs of ageing: rate of increase in % of GDP, 2008 to 2060

Base scenario
(1.5% increase of 

productivity per year)

Productivity variant
(1.75% increase per 

year)

Employment variant

Pensions 5.3 4.5 4.7
Health Care 4.2 4.2 4.2

Other -1.4 -1.7 -1.9
Total 8.2 7.0 7.0

Source: Annual Report of the Study Committee for Ageing (High Council of Finances, 2009) June 2009

Figure 3. Poverty risk to status, % - base scenario and scenario with higher employment rate

reduction in the costs of pensions and the reduction in the costs pertaining to 
unemployment.

Through the state-alignment processes, the employment probabilities of individual 
older people in MIDAS are changed according to the hypothesis and simulation 
results are delivered through MALTESE. The resulting development of poverty risk is 
presented in Figure 3.

As the proportion of workers in the older age categories increases, the proportion 
of people occupying other states obviously decreases. The impact of the increased 
activity rate on the poverty risk of the elderly can be disentangled in three separate 
effects. First, the poverty line increases as a result of the higher part of earnings in the 
income of households. This first effect increases the poverty risk among the elderly. 
Secondly, [the higher activity rate of older age categories in the active population]
eventually results in a higher pension benefit, which reduces the poverty risk among 
the elderly. Third, the importance of earnings in the household income of the elderly 
in this variant exceeds that of the base variant, which also results in a reduction of 
poverty among the elderly. Thus, there are three opposing effects, and they roughly 
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balance each other out between 2002 and 2035. Thereafter, however, the poverty risk 
of the elderly increases relative to the base variant. The reason for this is the 
employment increase will have reached its full impact on the pension benefit, the 
further increase of this pension benefit will therefore slow down, and the increasing 
impact of the higher proportion of earnings on the poverty line will exceed the higher 
pension benefit, resulting in a proportionally higher poverty line and an increasing 
poverty risk among the elderly.

In conclusion: the three simulation variants discussed in this section illustrate the 
way in which a semi-aggregate model and a microsimulation model can work in 
conjunction to simultaneously assess the budgetary and adequacy impacts of ageing, 
economic growth, and pension policy. First, the two models demonstrate that the 
important increase of the means-tested minimum pension benefit in 2006 has a 
limited impact on the costs of ageing (0.045% GDP), but a very important and 
immediate impact on the risk of poverty among the elderly. Next, they show that a 
higher GDP growth rate or a higher employment rate among the older active 
population have a comparable impact on the budgetary costs of ageing (from 5.3% 
GDP in the base-variant to 4.5 or 4.7% GDP), but that the impacts on the 
development of the risk of poverty among the elderly are far from comparable. The 
high-growth rate variant results in a gradual increase in the risk of poverty among the 
elderly from 2020 on, while the high employment rate variant does not.

66 Possibilities for Japan

This modeling technique is not unique and is being applied in other countries as well; 
including Australia, Canada, the UK, Sweden, Norway, and France. However, 
MIDAS drives the use of alignment to the extreme, thereby allowing for an as-
consistent-as-possible assessment of the financial and social sustainability of 
demographic ageing and pension policy. In Japan, there exists a semi-aggregate
model [22] and a microsimulation model INAHSIM [6]-[9] and both are being used to 
assess the consequences of the dramatic demographic ageing in the country.

The 2009 actuarial valuation (Ministry of Health, Labor and Welfare, Pension 
Bureau, Actuarial Division [22]) concluded that the current pension system in Japan is 
financially sustainable, and the ultimate replacement ratio of the old-age pension 
benefits to the disposal income of active male workers will be 50.1% in and after the 
fiscal year 2038. The replacement ratio of 50.1% is probably enough for the life for 
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the elderly, but is merely a replacement ratio for a specific couple 7 . As the 
microsimulation analysis (Inagaki [9]) shows, the income of the household which 
contains the elderly will be distributed extensively, and poverty rates8

Thus, the various models directly or indirectly provide information to policy 
makers. However, INAHSIM at this point includes only limited possibilities for 
alignment, namely monetary alignment and the use of a common hypothesis. State 
alignment techniques are not being used

of the elderly 
will increase to nearly 30% in the future from the current level of 11.6%.

9

77 Conclusions

. As a result, the alignment possibilities of 
the two models have been underutilized to date. The public pension system in Japan is 
similar to the Belgian system except for a minimum guaranteed pension like the 
GRAPA. However, Japan is now discussing the introduction of the minimum 
guaranteed pension to overcome the problem of the elderly with a low pension 
amount, thereby improving the adequacy of pensions. This paper suggests that the 
joint assessment of the sustainability and adequacy of pensions using this modeling 
technique might be very appropriate and effective for Japan.

This paper discussed how such an integrated approach using shared demographic and 
macroeconomic assumptions has been developed in Belgium. After a brief description 
of the dynamic microsimulation model MIDAS, the ways in which MIDAS is aligned
to the simulation results of the semi-aggregate model MALTESE were highlighted. In 
this way, the microsimulation model MIDAS and the semi-aggregate model 
MALTESE are as consistent as possible. 

Next, the joint assessment of recent pension policy on both the sustainability and 
adequacy of pensions in Belgium was illustrated through three simulation variants: a 
change of the long term growth rate of wages, a change in the employment rate of the 
older active population, and the recent increase of the means-tested minimum benefit 
for the elderly. 

This paper makes the point that the sustainability and adequacy of pensions are two 

7 The husband is covered by the Employees’ Pension Insurance from age 20 to 59, and the wife 
has always been dependent on him.

8 The definition of "poverty" is an elderly individual with an income less than 1,000,000 JPY 
($12,484 and €9,447).

9 However, Inagaki [7] pointed out that the differences in aggregated numbers between 
INAHSIM and the semi-aggregated model [22] are small. For example, INAHSIM estimates 
that the number of subscribers to the National Pension Scheme will be 43,169,000 in 2050, 
but the semi-aggregated model estimates that at 42,793,000. The difference is less than 1%.
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sides of the same coin. Dynamic microsimulation modeling now offers the possibility 
of simulating adequacy while taking semi-aggregate simulation results (and thus the 
sustainability of pension systems) as a given.
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