














































































































































































































































































136 7.  Microsimulation modelling: T-DYMM 3.0

	- Modelling the death and disability events as causal processes not randomly determined 
as in the previous versions of  the model. By making use of  the newly acquired 
information on health statuses contained in the latest version of  AD-SILC and 
expanding the range of  institutes that address the disability issues simulated in the 
model, a proper Disability model can be developed, thereby making T-DYMM 3.0 
fit to assess the impact of  policy changes in that area of  the welfare system as well.

In the next paragraphs, we shall examine in more detail some of  the innovations 
presented here. Before addressing the renovated modular structure of  T-DYMM 3.0, 
let us examine the improvements in the starting datasets.

7.2.2	 The new starting dataset of  T-DYMM 3.0
The use of  population-representative samples is the starting point of  almost all models 
for a good depiction of  the simulated reality. Individual heterogeneity is fully exploit-
ed and modelled so as to simulate socio-demographic interactions and economic 
behaviours. However, the level of  information needed often goes beyond the repre-
sentativeness provided by sample surveys. One can be interested in studying how a 
hypothetical reform on a small, specific subgroup of  workers would affect them in 
terms of  their future group-specific outputs, and how this would then affect overall 
inequality levels. To do so, the interested sample group must be a good representation 
of  the corresponding one for the population as a whole. At the same time, microsim-
ulation models can also be used to estimate aggregate and average values (e.g. overall 
pension expenditure), which also requires the appropriate use of  weighting techniques.
Given the above, T-DYMM 3.0 shall make use of  a well-established technique for the 
reweighting of  sample units (Creedy and Tuckwell 2004; Pacifico 2014) in order to 
execute our simulations on a dataset that realistically represents the many dimensions 
we are interested in. The recalibration is performed on the cross-sectional AD-SILC 
wave for the year 20177, which is the starting point of  our model. Total frequencies of  
different sample subgroups are calibrated (at the individual level) to external aggregates 
made available by the Italian Department of  Finance8 and the Italian National Institute 
of  Statistics (ISTAT)9.
The weight recalibration is obtained by minimising the Lagrangian function that fol-
lows, with respect to , the recalibrated weights:

7	 See Chapter 1 for a detailed description of  the AD-SILC dataset.
8	 See https://www1.finanze.gov.it/finanze3/pagina_dichiarazioni/dichiarazioni.php, where plenty of  infor-

mation on aggregate tax returns are provided for each tax year.
9	 See http://dati.istat.it/, where data on age divided by classes, number of  foreigners and highest educational 

attainment were taken as reference in the reweighting procedure.
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Figure 7.1	 Individuals with gross income subject to PIT by income group (values on the hori-
zontal axis in thousands of  euros)
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As a result of  these adjustments, reweighted total gross income subject to PIT better 
represents the administrative aggregate than the non-reweighted scenario for all the 
income groups involved (see Figure 7.2). The improvements are especially noticeable 
for the middle-income groups mentioned above and on the right tail of  the income 
distribution. The pre-tax Gini index increases from 0.4043 to 0.4513 when the non-re-
weighted and the reweighted distributions are compared, while income inequality 
in Italy as calculated on individual tax returns ranges in the interval [0.45; 0.46] (Di 
Nicola et al. 2015; Di Caro 2018).
In Figure 7.3, the recalibrated weights are plotted against the original weights in order 
to give an intuitive idea about the distortions introduced by the reweighting procedure. 
What can be noted is that, with the exception of  the outliers in the upper part of  the 
graph, the new weights assigned to individuals are not profoundly different from the 
old ones even when the recalibration interested a substantial number of  dimensions 
as in our case.
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While future reports will offer a detailed description of  the functioning of  each mod-
ule, in what follows we shall focus on the main structural innovations of  T-DYMM 
3.0, which concern the introduction of  a Migration Module and of  a Wealth Module. 
A new sub-model on working pensioners is also set to be developed.

Figure 7.4	 Structure of  T-DYMM 3.0

7.2.4	

 

The sub-module on working pensioners
Since 2001, old-age pension benefits and early-pension benefits computed on over 
40 years of  contributions can be cumulated with labour incomes. Since 2009, all early 
pensions can be cumulated regardless of  the years of  contributions on which the 
pension has been computed13.
Earlier versions of  T-DYMM have treated retirement as an absorbing state, i.e. retirement 
is not compatible with work. The sequencing structure of  the model favoured a simpli-
fication in this sense, and the relative low number of  working pensioners supported it.
The number of  working pensioners has appeared to be decreasing in the past few 
years: according to a 2020 report from ISTAT, the figures went from 492 thousand in 
2011 to 406 thousand in 2018. That can be explained by the quick rise in pensionable 
ages that the 2011 Pension Reform (so-called ‘Fornero Reform’) has caused.
However, the incidence of  the phenomenon could vary consistently in the future, 
since the economic incentives to postpone retirement are bound to strengthen as the 
Notional Defined Contribution (NDC) pension scheme settles in.

13	 Some limitations are still in place for disability pensions.
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With regard to the observed evidence and taking account of  the expected evolution 
of  the population of  retirees, T-DYMM 3.0 shall devote a sub-model to working pen-
sioners. Dedicated working patterns will be designed and simulated in a sub-section of  
the Labour market Module according to the parameters estimated on the AD-SILC 
dataset and the appropriate contribution accrual and taxation rules will be applied. 
This development shall guarantee a more accurate representation of  the population 
of  retirees within the model, as well as allow the possibility of  testing policy options 
specifically directed to elderly workers, a population projected to grow consistently 
in the coming decades.

7.2.5	 The Migration Module
In a global context where some countries face the secular challenge of  ageing popu-
lations, while others are in the midst of  a significant demographic growth, migration 
pressures are bound to play a significant role in the economic, social and political 
spheres for years to come.
The modelling of  migration has been a crucial step forward in the predictive capabili-
ties of  dynamic microsimulation models (O’Donoghue et al. 2010). Despite the many 
challenges that modelers still face, immigration and emigration flows can be simulated 
with a satisfactory level of  accuracy. Setting aside the computational challenges of  
the process, some large empirical evidence is required to support crucial decisions in 
the simulation analysis.
First, information on age, gender, country of  origin, birth and citizenship, edu-
cational achievement and household dimension are some of  the essential aspects 
needed to characterise the migrant population in the data and understand how it 
should be cloned and included within the simulation model (Duleep and Dowhan 
2008a; 2008b).
Secondly, one is faced with the demanding task of  accounting for migration drivers. 
In truth, individuals move for a multitude of  reasons. The search for better living 
conditions may well be considered as the main driver, but that often cannot be sim-
plified as ‘search for higher purchasing power’. Access to services and welfare in the 
country of  destination can play a significant role in the decision to migrate, as can a 
number of  cultural and contingent reasons (the outbreak of  an armed conflict, climate 
change and its consequences).
The limited availability of  data and the inherent complexity of  the migration phe-
nomenon leave wide margins of  discretion to modelers when it comes to building 
the design of  a dedicated module.
What follows offers an outlook on the migration phenomenon in Italy and outlines 
how we intend to develop a migration module within T-DYMM 3.0, stemming from 
the work of  Dekkers (2015a).
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What do data tell us?
The year 1971 saw the closing of  a migration cycle begun over a century before: for 
the last time since its unity, Italy registered a negative balance between immigration 
and emigration flows. Since then, a growing trend has seen Italy transform from an 
emigration to an immigration country, with a peak of  foreign registrations in 2007 
following the access to the EU of  Romania and Bulgaria (AISP 2017).
The outbreak of  the economic crisis in 2008 abruptly interrupted this growing trend. 
Figures 7.5 and 7.6 report immigration flows to Italy by sex and macro-area of  birth14 
over the 2008-2017 period. The number of  people arriving has seen a substantial 
decrease throughout the time span considered (from 534,712 to 343,440), although 
the overall flow shows an increasing pattern in the last three years considered. The 
decrease in the number of  arrivals has been more marked for women, as from 2014 
onwards; male immigrants have represented a higher share of  the new arrivals.

Figure 7.5	 Immigration flows by sex
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As Figure 7.6 points out, European immigrants are still the most consistent subgroup 
when considering male and female foreigners together, but it is interesting to note the 
increasing relevance of  African newcomers compared with the decreasing frequency 
of  the European ones, and this is particularly true for male immigrants. After almost 
thirty years where Eastern European immigrants were by far the most numerous 

14	 In the current paragraph, we have made the conscious choice of  focusing on foreign-born individuals rather 
than non-citizens: indeed, for the purpose of  the migration module, we are interested in all individuals who 
enter the model without being born within it.
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subgroup – the case of  the first Albanian exodus to the Italian coasts in 1991 is em-
blematic – the arrival of  people who were born in Africa is likely to continue growing 
in the near future. Amongst other factors, that is due to a structural surplus of  local 
labour supply (Menonna and Blangiardo 2018). According to the World Population 
Prospects 2019 of  the United Nations, the population of  sub-Saharan Africa is expected 
to double its current volume by the 2050, reaching 2.1 billion people15.

Figure 7.6	 Distribution of  foreign-born immigrants by continent of  birth and sex
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Figure 7.7	 Emigration flows by sex
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15	 See: https://population.un.org/wpp/.
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As far as emigration flows are concerned, the number of  people leaving the country 
grew rapidly during the 2008-2017 period (from 80,947 to 155,110), with a growth 
rate peak that coincides with one of  the toughest years faced by the Italian economy 
in the recent crisis (2012). Stable during the 2008-2011 period, the flow of  emigrants 
grew almost constantly until 2016, then stabilised in 2017 (see Figure 7.7). Male and 
female flows show a similar pattern throughout the years.
Eight out of  ten individuals emigrating from Italy are born in Europe – five of  which 
are born in Italy – a ratio that is relatively constant through the whole period for both 
sexes. America, Africa and Asia share the remaining shares of  emigrants (Figure 7.8.1).
Figure 7.8.2 shows that the foreign-born European component of  emigrants has de-
creased over the years: inflows from European countries (Romania) have diminished 
in the past few years, and a good portion of  those longer-term immigrants appear to 
have stabilised in the country.

Figure 7.8	 Distribution of  emigrants by macro-area of  birth and sex

1. All emigrants

0

0.2

0.4

0.6

0.8

1

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

FEMALE

0

0.2

0.4

0.6

0.8

1

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

TOTAL

0

0.2

0.4

0.6

0.8

1
20

08
20

09
20

10
20

11
20

12

20
13

20
14

20
15

20
16

20
17

MALE

Europe Africa America Asia Oceania

2. Foreign-born emigrants

Europe Africa America Asia Oceania

0

0.2

0.4

0.6

0.8

1

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

FEMALE

0

0.2

0.4

0.6

0.8

1

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

TOTAL

0

0.2

0.4

0.6

0.8

1

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

MALE

* Data for Europe exclude Italian-born individuals. 
Note: disaggregate data not available for the 2011 and 2012 years. 
Source: own elaborations on EUROSTAT data



146 7.  Microsimulation modelling: T-DYMM 3.0

The evolution of  migration flows over time has affected the characteristics of  the for-
eign-born resident population in Italy. Figure 7.9 shows how between 2009 and 2019 the 
share of  European foreigners decreased visibly, mostly in favour of  Africans and Asians. 
One should notice how the variation is essentially due to the male component, whereas 
the composition of  female foreigners has been quite stable through the past decade.

Figure 7.9	 Stock of  foreign-born residents by continent of  birth and sex
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Last but not least, Figures 7.10.1 and 7.10.2 compare the outflow (individuals leaving 
the country) and the inflow (individuals returning to the country) of  people born in 
Italy for each of  the years considered. The first thing that one should notice is that Italy 
is characterised by having a severe negative balance that worsens over time. The gap 
slightly narrowed in 2017, both due to a decrease in expatriations and to an increase 
in repatriations compared to the previous year.

Figure 7.10	Migration flows of  Italian-born individuals
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Almost half  of  all emigrants from Italy were born in the country: the economic 
downturn has led to the emigration Italian-born and foreign-born residents alike, as 
the comparison between Figure 7.7 and Figure 7.10.1 demonstrates (the most inter-
esting difference appears to be the relevantly lower predisposition of  Italian-born 
females to migrate compared to foreign-born females). Finally, the reprise in migration 
inflows in the 2015-2017 period shown in Figure 7.5 appears in line with the growth 
in Italian-born inflows in the same period (Figure 7.10.2).

The modelling strategy of  migration
The development of  simulation strategy for the migration phenomenon within 
T-DYMM 3.0 starts from a detailed description of  the level of  representativeness 
that the 2017 IT-SILC dataset ensures when it comes to the stock of  immigrants 
living in Italy. In Table 7.3, the weighted totals of  immigrants by country of  birth and 
sex are compared with Eurostat aggregate data to assess whether immigrants are well 
represented in the cross-sectional survey that constitutes the base year of  T-DYMM 
3.0. The values referring to the columns ‘IT-SILC’ are weighted using the original 
IT-SILC weights prior to any recalibration. The categories shown for countries and 
wider geographical areas are those listed in IT-SILC and cover all EU member states, 
some additional selected European countries, Canada, the USA, and eight macro areas.
Table 7.3 shows how, for some countries of  origin, SILC cannot guarantee represent-
ativeness. Even if  one does not specify by gender, no individual from CY, HR, MT, IS, 
ME, MK, RS, TK, USA and CAN was surveyed in SILC 2017. According to Eurostat 
data, these individuals represent about 4% (240,755) of  the stock of  foreign-born 
residents in Italy in 2017 (6,020,614). Overall, the misrepresentation decreases as the 
size of  the immigrant subgroup increases in relative terms (see the columns ‘Diff.’). 
The three most numerous categories are other Europeans (‘OEU’), Romanians (‘RO’) 
and North Africans (‘NAF’) respectively, and for all three the difference between 
weighted sample and population data does not exceed 10% in absolute terms.
Even if  no existing model designs migrant classification at the level of  detail shown in 
Table 7.3, modelers should be aware of  the inherent discrepancies in representativeness 
that the use of  sample survey data might impose to the modelling of  immigration. 
As a result of  our analysis, we have opted to include immigrants’ sex and macro-area 
of  birth among the dimensions considered in the recalibration algorithm described 
above (see Paragraph 7.2.2).
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As a common practice in dynamic microsimulation, T-DYMM 3.0 makes use of  
alignment procedures to project some aggregate results (see Paragraph 7.1.2). The 
main sources for alignment are the Ageing Working Group Projections (hereafter 
AWG data), which rely on Eurostat periodical updates for what concerns demographic 
projections. As of  today, only net migration flows projections are available per gender 
and age. The specification of  inflows and outflows as well as the partition by area 
of  origin are not available and will have to be developed ‘in house’. A certain level 
of  aggregation by macro-area of  origin will be necessary, and it shall be based on 
the evidence described above and on the interpretation of  such data provided by the 
relevant literature and the institutions that study these phenomena (ISTAT).
For what concerns immigration flows, we have seen in Figure 7.6 that the ratio of  
African immigrants out of  all the newcomers over the 2008-2017 period grew rapidly, 
the incidence of  European immigrants decreased and the remaining categories ap-
pear to have a somewhat regular distribution over time. This trend pattern combined 
with the expected increase in the African population worldwide is likely to gradually 
transform the face of  immigration over the long run.
Concerning emigration, figures have been shown to worryingly rise in the past decade. 
The trend appears to have stabilised and somewhat reversed for Italian-born individ-
uals, not so much for the foreign-born: Italy has become a destination country but 
has also established itself  as a transition country for migrants.
Different alternatives on how to project the frequency distribution of  immigration 
and emigration flows are currently being evaluated, but a certain level of  simplification 
is bound to be applied.
Once alignment procedures are settled, a further step in the modelling of  migration 
consists in the identification of  target households. According to the procedure estab-
lished in Dekkers (2015a), the migration process consists in the cloning (immigration) 
or elimination (emigration) from the simulation sample of  target households, i.e. the 
households that we wish to include in the process because they display features that 
we deem characteristic of  the target population.
Immigrants are identifiable in our dataset AD-SILC 3.0 through IT-SILC variables like 
‘db210’ (country of  birth), ‘pb220a’/‘citesa’ (first citizenship) and all of  the variables 
presented in Annex 1.1 of  Section 1 of  the present report.
IT-SILC also contains useful information for the identification of  emigrants. Variables 
‘rb031’/‘aita’ (the year of  first immigration to Italy) can be usefully confronted with 
‘aallo’ (the year after which the household has lived in Italy without leaving for a period 
of  one year or more, only available 2016-2017) to determine which migrant house-
holds are more likely to move again and explore their characteristics. For Italian-born 
emigrants, useful information could also be extracted from EU-SILC datasets for all 
countries (except Italy), where emigrant Italian-born individuals are surveyed, hence 
the working group is exploring the possibility of  accessing those datasets as well.
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The set of  information available in AD-SILC 3.0 and in possible external sources 
will allow us to identify a number of  homogeneous sub-groups within the sample of  
migrants and thus treat these different groups separately.
The next step requires the selection of  the households that act as donors in the cloning 
procedure for newcomers, as well as of  the households that emigrate.
The selection process may be directed by logit estimations or by the simple extraction 
of  a random number ui drawn from a uniform distribution [0,1] for each i-th household 
belonging to the j-th immigrant cloning group. The random number is then used to 
rank households and it is positively correlated with the probability of  being chosen 
as donor household. Note that different ranking methods might be preferred to a 
random imputation. For example, Dekkers (2015a) ranks households according to 
the number of  members.
Once a household is selected to emigrate at time t, one needs to account for the pos-
sibility for that household to re-join the sample, i.e. to move back to the country of  
origin. The emigrated household would have to age and keep existing while outside 
of  the simulated Italian context, while the probability to move back estimated as a 
(non-linear) function of  the time spent abroad. We are also considering whether to 
reward returning households by assigning them a higher overall income and to what 
extent, i.e. suppose an economic incentive is driving the choice to move back. Another 
important issue that relates to the modelling of  emigration is how to deal with pension 
entitlements accumulated in foreign countries. It is an arduous problem and we are not 
aware of  any common solutions for active microsimulation models: pension systems 
vary widely and the way to deal with the concurrence of  pension entitlements accrued 
in different countries is quite dependent on the countries involved.
Once migrating household have been selected, the last step in the simulation process 
consists in the use of  the Pageant algorithm by Chénard (2000). The method is em-
ployed as a way to ensure coherence between alignment procedures and the distribution 
of  immigrant and emigrant individuals by sex and age class. Dekkers (2015a) offers 
an extensive explanation with application to LIAM2.

7.2.6	 The wealth module
One of  the novelties in T-DYMM 3.0 is represented by the introduction of  a wealth 
module. Even though this topic is commonly recognised as relevant in the develop-
ment of  dynamic microsimulation modelling aimed at assessing the long-run distri-
butional effects of  social and economic reforms, it has hardly been tackled in the 
relative literature and just a few models are endowed with a module able to account 
for the evolution of  private wealth over time. One of  the exceptions is the paper by 
Tedeschi et al. (2013), in which the authors introduce a wealth module in the Italian 
model CAPP-DYN. We consistently draw from their work in the construction of  this 
new module in T-DYMM.
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The inclusion of  private wealth in the model is crucial in assessing the overall well-being 
of  the simulation units before and after retirement, and it is indispensable to allow for 
proper estimation of  means-tested allowances16. In particular, ex ante, the role of  wealth 
determines saving/investing as well as retirement decisions. Individuals who are part of  
wealthier households, for instance, may decide to anticipate retirement since they can 
count on the ‘safety net’ represented by the household accumulated wealth. In the Italian 
context, the several reforms to the pension system adopted since the ‘90s have sensibly 
reduced returns on social contributions compared to the past and younger generations 
are on average set to enjoy less generous public pensions than their parents did. In order 
to achieve consumption smoothing in the future, individuals will have to rely on private 
resources more than it was necessary in the past and may wish to increase their savings 
during working life in order to channel them into ‘retirement-oriented investments’ such 
as pension funds, real estate and other form of  financial assets.
While the generality of  T-DYMM modules takes the individual as unit of  analysis, 
the Wealth Module considers the household.
The sequence of  processes that incorporate the mechanisms of  formation, transmis-
sion and spending down of  household wealth is summarised in Figure 7.11. The first 
process to be modelled is the intergenerational transmission of  wealth (1), followed 
by the update of  net wealth (2), the decision to buy or sell dwellings (3) and finally the 
decision on consumption behaviour (4), which in turn determines how much is saved 
(5). The set of  decisions presented in the scheme depends on a series of  econometric 
estimations that we are going to briefly explain and discuss in the rest of  this paragraph.
As mentioned above, the first simulated events are the intergenerational transfers of  
wealth between parents and children outside the family of  origin (inter vivos and mortis 
causa). By using SHIW data (see Paragraph 1.3), the inter vivos transfers are modelled by 
means of  a probabilistic approach based on a Heckman two-step procedure (Heckman 
1979), in order to account for selection bias. The two sides of  the transfer (potential 
donor and potential recipients) are modelled separately and then aligned. Mortis causa 
transfers or bequests instead have a mechanical functioning. Once the number of  in-
heriting families is defined, bequests are deterministically simulated with the stock of  
wealth being proportionally distributed among them in the form of  financial wealth.
In the following step (2), the module updates the wealth stock by assigning a specific 
return to each asset in order to determine current wealth value (as a random walk 
with drift based on the mean of  the asset return itself).
Because of  the lack of  data and the simplification needs of  microsimulation, the 
assumption is made that real wealth is only constituted by the value of  the house 

16	 For instance, the so-called ‘Citizenship Income‘specifically refers to threshold amounts in real (30,000 euros, 
not accounting for the first house) and financial wealth (6,000 euros to be adjusted to the dimension of  the 
household and the possible presence of  disabled individuals).
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owned. Returns on real wealth are aligned to external data sources (such as the AWG 
projections). An open point at this stage of  the work regards the opportunity of  
taking into account the idiosyncratic and systemic components of  risk in the rate of  
return. A possible way to account for the former consists of  drawing returns from an 
asset-return specific distribution (as in Tedeschi et al. 2013). This holds for the return 
on real wealth as well as for the other rates of  return that are covered in the module.
Financial wealth is divided into risky and non-risky assets. According to the SHIW 
classification, risky assets include stocks, mutual funds, private bonds, foreign gov-
ernment bonds, shares of  limited liability companies. Non-risky assets are composed 
of  bank and postal deposits CDs, PCTs, BFPs and government securities; amongst 
non-risky assets, we also add real (tangible) goods other than real estate (firms, valuable 
objects). We estimate financial wealth allocation between these two components with 
an econometric model accounting for persistence in the attitude toward risk and for 
the role of  other observables with a selection model à la Heckman.
From 2016, the SHIW questionnaire includes three questions related to the level of  
financial literacy of  the respondent (the head of  the household). We are exploring the 
possibility of  integrating this cross-sectional information as an explanatory variable 
to attempt capturing the relationship between financial knowledge and investment 
decisions17. This variable, which can be influenced by policy, can be calibrated/aligned 
over the simulation time span in order to affect out-of-sample prediction of  invest-
ment variables.
We assume the non-risky share of  financial wealth accrues a null real return whereas 
returns on financial risky assets follow external data sources (for instance the S&P 
350 index, as in T-DYMM 2.0).
One extra component of  financial wealth is the Trattamento di Fine Rapporto (TFR)18 
already paid off  by the employer to the employee in case of  employment termination 
(dismissal, resignation or retirement). This component is accrued at the individual level.
Household savings pertaining to the previous year are another component of  financial 
wealth. Finally, the outstanding debt is obtained by subtracting the capital component 
of  the mortgage instalment paid in the previous period from its lagged value19. Mort-
gages are the only form of  borrowing we allow in the module.
Once wealth and debt are computed, net wealth is then given by the sum of  real and 
financial wealth minus the outstanding debt.

17	 The economic literature on financial literacy and its relationship with investment decisions has been growing 
in the last years. See Lusardi and Mitchell (2014) for a review.

18	 The Trattamento di Fine Rapporto (end-of-service allowance) is a mandatory severance payment for public and 
private employees. See Paragraph 7.2.7 for a description of  how the TFR is to be simulated within T-DYMM 
3.0.

19	 Mortgage instalments are simulated under simplifying assumptions on mortgage duration.
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Figure 7.11	 Wealth module scheme

(1) Private wealth transfers (Heckman 2-step)
i. Inter vivos
ii. Bequest

(2) Update of net wealth
i. Real (housing) wealth

ii. Financial wealth (Heckman 2-step)
iii. TFR 

iv. Liabilities (mortgages)
v. Net worth = i + ii - iii + iv + savings (t-1)

Yes No

(3) House ownership

(3a) Prob. selling house (Logit)
(3b) Prob. buying additional house (Logit) (3c) Prob. buying 1st house (Logit)

(3d) House bought/sold value (OLS)

(3e) Financing:
i. Down spending financial wealth

ii. Mortgage
iii. TFR/ Supplementary pension schemes

(4) Household consumption rule

(5) Household savings
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The following process (3) consists of  the decision whether to acquire or sell a house. 
It is modelled on a set of  discrete choice models (logit) estimated on the pooling of  
2004-2016 waves of  SHIW. The totals are then aligned to match an official external 
source (OMI dataset, see Paragraph 1.3.1).
The selection for the ‘sale’ event occurs through a logit based on a pooling of  SHIW 
cross sections, afterwards the value of  home equity sold is heuristically assumed to 
be the current value of  real wealth divided by the number of  houses owned. This 
event implies an increase in the financial wealth of  the selling household and it may 
eventually imply the arising of  a new mortgage for the acquiring household (in case 
the financial wealth does not cover the expense).
The procedure applied to select the households that decide to purchase a new house is 
similar to the one used to determine the ‘sale’ event and it is based on a logit estimation. 
When a household is selected to buy property, the value of  the purchased dwelling 
is estimated using an OLS on a pooling of  SHIW cross sections (or, in alternative, 
using the administrative data from OMI) with the ratio of  house value to household 
net wealth as the dependent variable.
Regarding the financing of  house acquisition, the module foresees three possible cases:
Purchase covered by financial wealth; in this case, financial wealth decreases by the 
price of  the house bought, real wealth increases by the same amount and there is no 
creation of  additional debt in the system.
If  the price of  the house exceeds financial wealth, the household’s financial availability 
may be increased by creating new debt in the form of  a mortgage.
Purchase covered by (partial) retrieval of  wealth accrued in TFR or private pension 
funds (for individuals who are not retired). If  at least one of  the household members 
has an accrued TFR or an individual pension scheme and the purchase concerns the 
first house, a redemption of  it as a set-off  of  debt contracted is allowed.
The last two steps of  the module are strictly related. The application of  a consump-
tion rule determines the amount of  consumed income at the household level (4). In 
a first implementation of  the model, the consumption rule will be a function of  cur-
rent household disposable incomes and socio-demographic characteristics (without a 
proper accounting for the role of  expected lifetime resources). Within the simulation, 
consumption will be prevented to exceed the sum of  all disposable household income 
and of  ‘liquid’ non-risky financial wealth net of  any mortgage instalment.
In the last step (5), yearly household savings are obtained as the difference between 
disposable income (net of  mortgage instalment) and consumption.

7.2.7	 The sub-modules on TFR and private pensions
In the present paragraph, we shall outline the features of  two sub-modules to the 
Wealth Module, the first on the so-called ‘end-of-service allowance’ (Trattamento di 
Fine Rapporto, TFR) the second on supplementary (private) pensions. Both are relevant 
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additional components of  wealth, especially for their role in smoothing consumption 
over time. One key premise is that these sub-modules, differently from the generality 
of  the Wealth Module, work at the individual and not at the household level.

Trattamento di Fine Rapporto (TFR)
The TFR is a sort of  mandatory severance payment for public and private employees. It 
acts as a deferred share of  wage: TFR contributions are withheld and managed directly 
by the employer (the accrual rate is constant and mandated by law), who has to pay 
the accumulated amount to the employee in the event of  dismissal or retirement. A 
crucial change in the legislation concerning TFR took place in 2005, when the ‘silent 
consent’ formula was introduced (with the new regulations made executive from 2007 
onwards): if  a worker does not explicitly disagree, his/her TFR flows (not the stock 
already accrued by firms) are transferred from firms to pension funds. According to 
the last available data (2018) from the Commission for the Surveillance of  Pension 
Funds (Commissione di Vigilanza sui fondi Pensione, COVIP)20, only about 23% of  the 
overall amount of  accrued TFR has been transferred to pension funds.
The convenience of  treating TFR and private pensions as adjacent topics is straight-
forward. Within T-DYMM 3.0, the choice of  the employee between the two possible 
destinations of  the TFR will be modelled based on econometric estimates carried out 
on the new AD-SILC dataset, also making use of  the information contained in the 
SHIW data. The share of  workers that transfer their TFR to private pension plans 
will be aligned to external data from COVIP (a number of  different scenarios can 
be implemented).
The amount of  TFR already accrued at the beginning of  the simulation will be 
attributed crossing the available information from AD-SILC 3.0 on the years of  
contributions and other available variables that describe the evolution of  salaries in 
the sample and over time.
Within the model, the TFR will appear as a deduction on the wage for public and 
private employees, amounting to 6.91% of  the wage gross amount. In case the TFR is 
kept in the firm, it is re-evaluated every year by 1.5% plus 0.75% of  the inflation rate. 
In case the employee decides to locate his/her TFR to a collective pension fund (see 
below)21, it is re-evaluated every year by an interest rate that depends on the type of  
investment made by the pension fund. As was done for T-DYMM 2.0, we will study 
and draw the portfolio composition of  the pension funds from COVIP data and 
elaborate projections on rates of  return depending on the riskiness of  the investments 
(for instance by discerning between non-risky and risky assets to be consistent with 
the distinction made in the wealth module).

20	 For more information about COVIP data, see: http://www.covip.it/.
21	 By assumption, we exclude the case of  employees transferring TFR to a private pension fund.
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Following the pertinent legislation, whenever a work relationship is interrupted, either 
for resignation or for retirement, the TFR is paid off  to the employee as a lump sum. 
Within T-DYMM, as seen in Paragraph 7.2.6, employees will also have the possibility 
of  accessing a partial anticipation of  the TFR for the purchase of  the first house22, 
for a maximum amount of  70%.

Private pensions
For what concerns private (or supplementary) pension schemes, we shall first offer a 
brief  overview on the topic and on the Italian framework.
Supplementary pillars operate on a voluntary basis; they are fully funded and mainly 
compute benefits according to Defined Contributions rules23. Following the 1993 
Reform (Italian Legislative Decree no. 124/1993) and subsequent revisions, the supple-
mentary pillars are organised into three different types of  pension institutions: closed 
(collective occupational) funds (CPFs), open funds (OPFs), and personal pension 
plans (Piani Pensionistici Individuali, PIPs). Even though the legislation has favoured 
the development of  supplementary pensions since the ‘90s24, according to the most 
recent data, the take-up rate in private supplementary schemes is still rather limited. In 
2018, the total number of  individuals enrolled in supplementary schemes amounted 
to about 7.9 million, namely 30.2% of  all workers.
In what follows, we shall offer a description of  how the sub-module on private 
pensions is to be developed in T-DYMM 3.0. Compared to the simplified version of  
a sub-module on private pensions included in T-DYMM 2.0, which only made use 
of  the information available in SILC, T-DYMM 3.0 shall also take advantage of  the 
useful information contained in the SHIW survey25.
This is the information available in SHIW that shall provide useful to our purposes:
	- A question on the duration of  the contribution in supplementary schemes (the 

year from which the contribution to the complementary pension has started);
	- A question on the percentage of  the salary allocated to the supplementary schemes. The 

same question is also posed with respect to the employer’s contribution to the scheme;
	- A question regarding the value of  the supplementary pension accrued at the end 

of  the reference year;
	- A question regarding the investment choices of  the pension funds.

22	 This anticipation is possible also for extraordinary medical reasons; however, these occasions are not foreseen 
in the model.

23	 Before the 1993 reform of  private pensions (Italian Legislative Decree no. 124/1993), only pension funds 
sponsored by banks and insurance companies in favor of  their employees, the so called ‘pre-existing funds‘, 
were operating. Only pre-existing funds may provide benefits calculated according to Defined Benefit formulas.

24	 All contributions to private pension funds are deductible up to 5,164.57 euros per year.
25	 See Paragraph 1.3 for a brief  description of  SHIW and of  its linkage with AD-SILC 3.0.
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In the model, we will simplify the complex system of  private pension schemes by 
featuring a limited set of  alternatives to the public scheme that will constitute our 
supplementary pension scheme, encompassing all the three aforementioned institu-
tions available in the Italian system.
The choice to participate in a supplementary pension scheme will be modelled based 
on econometric estimates carried out on the SHIW dataset. SHIW will also guide us in 
estimating the amount devoted to pension funds for a given year (including whether it 
came from TFR or not) as a share of  the yearly income and in assigning the amounts 
of  contributions accrued before the start of  the simulation for the sample in the base 
year. Both probabilistic estimations will constitute an improvement of  the method-
ology of  T-DYMM 2.0, where both dimensions where deterministically imputed.
Similarly to what outlined for collective pension funds (see above), the rate of  return 
of  supplementary pension funds will be attributed according to a set of  assumptions 
on future portfolio compositions based on historical COVIP data and on the devel-
opment of  securities by risk-class.
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Concluding remarks

The present report has provided a comprehensive overview of  the activities under-
taken to upgrade the ADSILC database and a thorough analysis of  the labour market 
features most prominent for the MOSPI project. We have also laid down the main 
advances to be achieved in terms of  the evolution of  the T-DYMM model.
In the next stages, we shall turn our focus on implementing the planned revisions and 
enhancements to the model, which will enable us to deliver the policy insights at the 
heart of  this project. In particular, in line with the presented proposal, we shall: a) 
upgrade the capability of  the model to simulate social protection subsides by updating 
its current blocks with new existing institutes and, at the same time, enabling it to 
encompass additional future policy applications; b) include a sub-module on working 
pensioners and, more in general, enable the model to encompass any flexible working 
arrangement which could be envisaged for senior workers; c) introduce a model block 
for real estate ownership and financial wealth that takes into account supplementary 
pensions schemes and portfolio decisions; d) expand the taxation module, also thanks 
to the newly available administrative fiscal data; e) introduce a migration module, 
taking into account the impacts on population projections and on income dispersion.
Overall, the new model features will allow us to undertake a more informed evaluation 
of  the adequacy of  the welfare system in a forward-looking perspective, with a special 
focus on disadvantaged individuals and non-standard workers and in the light of  a 
wide range of  demographic and socio-economic scenarios. Possible policy actions, 
as promised, will be evaluated in depth.
Over the next months we shall proceed with the final activities related to data acquisi-
tion (e.g. introducing in AD-SILC the fiscal administrative information) and then move 
to the estimation of  the model equations; the latter activity will be informed by the 
know-how gained while analysing the new dataset and illustrated in the current report.
While working on the new tasks, an essential contribution and stimulus will be pro-
vided by the monitoring and evaluation process undertaken by Fondazione Giacomo 
Brodolini. A number of  foreseen activities will be specifically helpful in focusing the 
efforts undertaken by the modelling team; we deem the forthcoming feedback in 
terms of  transferability of  the MOSPI project (with respect to other European MS) 
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particularly relevant. The enhancement of  the model will strongly benefit from the 
peer review workshop – to be planned – in which EU experts will assess the state of  
progress of  the project and allow us to fine-tune our line of  action. On top of  officially 
planned activities, we shall keep exchanging views with national and international ex-
perts. Data providers, policy institutions and academic experts have been instrumental 
in the development of  T-DYMM in the past; we look forward to strengthening our 
collaboration to ensure its wider success in the future.
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