
























































































































613. Results

Figure 3.9 Retired population in employment by age class

Source: T-DYMM 3.0 – Authors’ elaborations

3.2.2 Employment categories
A central issue in the labour market is related to the composition of  employment by 
work category.
Concerning the employment categories simulated4, only the share of  public employee 
is aligned, as explained in Section 2.1. As a consequence, the relative share over total 
employment of  each of  the employment categories included in the model moves 
according to the individual coefficients estimated on AD-SILC data, as illustrated in 
Section 2.1.
Figure 3.10 illustrates the distribution of  work typologies over total non-retired em-
ployment for both men and women, over the entire projection period. By far the largest 
work category for both genders is represented by the employees with permanent con-
tracts in the private sector. This category absorbs about 54% of  total employment at 
the beginning of  the simulation and grows by 10 p.p. over the projection horizon for 
women and by 7 p.p. for men. For the other categories, the ranking and the pattern 

4 Here we are not separating fixed-term employees by sector, because there are very few non-permanent 
employees in the civil service, especially male ones. In addition, we have grouped atypical and self-employed 
workers under the name of  autonomous.
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Figure 3.13 shows the distribution of  employment categories for working pensioners. 
Over the simulation period, we observe a change in the characteristics of  retired people 
at work: the share of  self-employed rapidly decreases and the share of  permanent 
employees promptly rises. A slight increase in atypical contracts is also observed.

Figure 3.13 Working pensioners by employment category

Source: T-DYMM 3.0 – Authors’ elaborations

We have also investigated the role played by educational level in the labour market. In-
teresting evidence is related to the comparison between gender and higher educational 
degree (Figure 3.14). For women, the higher educational degree is associated with a 
higher share of  public employment and a lower share of  temporary work. Throughout 
the simulations, the number of  self-employed women decreases over time, and this 
is more evident for workers with a higher educational level. At the end of  the projec-
tion, 90% of  women with a higher educational degree work as permanent employees, 
both public and private. Self-employed, temporary and atypical workers represent a 
residual category. For men a similar pattern is observed but, in this case, the share 
of  temporary employment grows over time, especially among less educated workers.
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Another relevant aspect concerns working time. Indeed, the literature frequently points 
to part-time workers as one of  the causes of  the “working poor” phenomenon, 
because the reduced number of  working hours translates into low wages. Our data 
confirms that part-time workers are wildly spread throughout the private sector. The 
share of  part-time over the total amount of  employees (not retired) is illustrated in 
Figure 3.15. The percentage of  part-time workers remains quite constant over time 
for permanent employees, and slightly decreases for temporary and public workers.

Figure 3.15 Part-time employees

Source: T-DYMM 3.0 – Authors’ elaborations

3.2.3 Months and monthly wages
This section explores the dynamics of  wages along the simulation exercise. In the 
simulation, labour incomes are indexed to labour productivity and ISTAT consumer 
price index, but results here are discounted to allow for an easier reading. In this sec-
tion, we focus on full-time workers that have not retired yet. Figure 3.16 illustrates the 
evolution of  median annual wages, by gender. As expected, a gender gap is observed 
and it remains quite constant over time. This effect can be investigated in depth 
paying attention to differences among age classes. In Figure 3.17, annual earnings by 
gender and age are shown. It is very clear here that the differences increase with age. 
If  a limited gap is observed in the age class 15-34, quite constant over the simulation 
period, for the age above 35 the magnitude of  the gap becomes relevant. For workers 
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above the age of  55, small differences are observed at the beginning of  the projection, 
whereupon the differential increases over time and, in the last two decades of  the 
simulation period the gender gap appears to decrease slightly.
Beyond gender differences, education plays again plays an important role in explaining 
wage differential. In particular, a wage premium is associated with a high educational 
attainment. This information can be driven by Figure 3.18. We observe a wage pre-
mium quite constant over the simulation period of  about 10,000 euro per year for 
men and of  about 6,000 for women.

Figure 3.16 Annual wages by gender. Median values

Source: T-DYMM 3.0 – Authors’ elaborations



70 3. Results

Figure 3.17 Annual wages by gender and age class. Median values

Source: T-DYMM 3.0 – Authors’ elaborations

Figure 3.18 Annual earnings by gender and educational attainment. Median values

Source: T-DYMM 3.0 – Authors’ elaborations
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Differences in annual wages depend, of  course, on the effect of  twofold components: 
on the one hand, it depends on the monthly differences in earnings, and, on the other 
hand, on the effect of  job duration, i.e. the number of  months worked in the year. 
Considering the first aspect, Figure 3.19 illustrates income per month received by men 
and women working full time. The gap seems to exist, even if  limited in its extension, 
and remains quite constant over the projection period. In particular, huge differences 
are observed if  we explore the gap between men and women with a higher education, 
as in Figure 3.20. Here, we observe a strong difference between men and women with 
a higher educational degree and a limited gap for workers with an educational level 
up to secondary.

Figure 3.19 Monthly wages by gender. Median values

Source: T-DYMM 3.0 – Authors’ elaborations
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Figure 3.20 Monthly wages by gender and educational attainment. Median values

Source: T-DYMM 3.0 – Authors’ elaborations

Considering the second aspect, i.e. job continuity, we use, as a proxy, the number of  
months worked, on average, by year (Figure 3.21). Here, for full-time workers, over the 
projection horizon an unexpected result is observed: it seems there are no significant 
differences between men and women. However, when looking at the educational at-
tainment jointly with gender for employees (Figure 3.22) we observe a different result.
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Figure 3.21 Number of  months worked by an employee in a year by gender. Mean values

Source: T-DYMM 3.0 – Authors’ elaborations

Figure 3.22 Number of  months worked by an employee in a year by gender and educational 
attainment. Mean values

Source: T-DYMM 3.0 – Authors’ elaborations
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Workers with a higher educational degree, on average, are able to cover almost the 
entire year, with an overlapping and quite stable trend over the projection. A different 
result for workers without a higher educational degree is observed. In this case we 
observe fewer days worked, and the differential observed with respect to workers 
with a higher educational degree increases over time for men and remain constant 
among women.

3.3 Pension Module

In the present section, we shall focus on the results produced by T-DYMM 3.0 in its 
Pension Module.

3.3.1 Public pensions
Let us first explore the level of  coverage of  the pension system regarding the elderly. 
Figure 3.23 illustrates the percentage of  individuals over 64 years of  age who are 
recipients of: i) Old-age or seniority pensions; ii) Inability pensions; iii) Survivor 
pensions; iv) Any of  the above.
For males, the most relevant change can be observed for old-age and seniority retire-
ment: the quota of  elderly males (over 64 years of  age) that receive this type of  pension 
benefit decreases by over 21 p.p. in the 2020-2070 period. That happens first of  all 
because, across the simulation period, age requirements for retirement are updated 
according to changes in life expectancy, hence retirement ages will increase. Second, 
as observed in Section 3.1, the quota of  migrant workers steadily increases throughout 
the simulation period. Since no microdata on pension rights for migrant workers is 
available to us, we assume that they do not hold any when they enter Italy. Hence, in 
our simulations, more commonly than for Italian-born workers, migrant workers may 
not meet retirement criteria and therefore have to rely on social assistance. Similar 
forces operate on the indicator for females; however, they are counterbalanced by 
increasing employment rates for the female workforce, so much so that, in 2070, the 
percentage of  females over 64 years of  age who are recipients of  old-age or seniority 
pensions actually has increased by 2 p.p. compared to 2020. For elderly females, a 
strong reduction can be seen in the number of  recipients of  survivor pensions, due to 
both the reduction in the number of  marriages and the equalization in life expectancy 
across genders observed in recent years. For both genders, a slight reduction in the 
number of  recipients of  inability pensions is seen (offset by a corresponding increase 
in the incidence of  disability allowances, see Section 3.5).
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Figure 3.23 Coverage of  the pension system for individuals aged 65 and over

a. Males

b. Females

Source: T-DYMM 3.0 – Authors’ elaborations

Since the Italian pension system is still undergoing a pivotal change from a Defined 
Benefit to a Notional Defined Contribution scheme, we shall examine how the sim-
ulation sample evolves in terms of  pension computation rules.
Figure 3.24 illustrates the proportions of  newly retired individuals by pension regime 
(see Section 2.3 for a definition of  the regimes in place in the current legislation). In 
the first years of  the simulation, for the vast majority of  new pensioners, benefits 
are computed following the old DB rules for a certain proportion. Throughout the 
simulation, that portion shrinks, and by 2070 all workers are fully enrolled in the 
NDC scheme.
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Figure 3.24 Newly retired pensioners by pension regime

24%

72%

4%

2020-2024

Mixed 2011 Mixed 1995 NDC

0%

15%

85%

2043-2047

Mixed 2011 Mixed 1995 NDC

0% 0%

100%

2066-2070

Mixed 2011 Mixed 1995 NDC

Source: T-DYMM 3.0 – Authors’ elaborations

If  one looks at the overall number of  pensioners, however, in the mid-years of  the 
simulation (2043-2047) the vast majority of  retirees belongs to either the DB or the 
Mixed category. Even in 2070, 75 years after the passing of  the legislation that put the 
NDC scheme (Law 335/1995) in place, a portion of  the pensions in payment would 
still be computed according to DB rules (Figure 3.25).

Figure 3.25 Overall number of  pensioners by pension regime

42%

18%

39%

1%

2020-2024

DB Mixed 2011 Mixed 1995 NDC

2%

6%

61%

31%

2043-2047

DB Mixed 2011 Mixed 1995 NDC

0%

0% 6%

94%

2066-2070

DB Mixed 2011 Mixed 1995 NDC

Source: T-DYMM 3.0 – Authors’ elaborations
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Looking at retirement criteria (Figure 3.26), in the first years of  the simulation most 
workers are accessing retirement through “Seniority” channels5. “Seniority - young 
workers” is not accessible to NDC workers and “Seniority - Quota 100” is set to be 
discontinued after 2021, therefore the two criteria are not in use after the first years of  
the simulation. On the other hand, “Old age 1”, a type of  early retirement for workers 
who have enjoyed fruitful and/or long careers6, and “Old age 3”, a “last resort” type 
of  retirement for workers with very short careers7, are both only accessible to NDC 
workers and gain progressively more importance.

Figure 3.26 Newly retired pensioners by retirement criterion

Old age 1
Old age 2
Old age 3
Seniority
Seniority - young workers
Seniority - Quota 100

Old age 1
Old age 2
Old age 3
Seniority
Seniority - young workers
Seniority - Quota 100

Old age 1
Old age 2
Old age 3
Seniority
Seniority - young workers
Seniority - Quota 100

Source: T-DYMM 3.0 – Authors’ elaborations

If  we differentiate by gender, across the simulation period male workers are consist-
ently more likely to satisfy early retirement criteria8 (see Figure 3.27), as they generally 
enjoy steadier and better remunerated career jobs.

5 See Section 2.3 for a proposed classification of  the different retirement criteria in the Italian pension system.
6 In order to access retirement, the resulting pension benefit has to be at least equal to 2.8 times the level of  

the social allowance for the elderly, the so-called assegno sociale (see Section 2.3).
7 Only 5 years of  accrued contribution are required, while 20 are needed for “Old age 1” and “Old age 2” 

criteria.
8 This includes all “Seniority” criteria and “Old age 1”.
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Figure 3.27 Newly retired pensioners by retirement criteria and gender, 2020-2070

a. Males b. Females

51%
49%

Early retirement

Old-age retirement

35%

65%

Early retirement

Old-age retirement

Source: T-DYMM 3.0 – Authors’ elaborations

As a result of  these discrepancies in access to retirement, in turn due to discrepancies 
within the labour market, average retirement ages for women are slightly higher than 
for men throughout the simulation period (even though the requirement in years of  
contribution for the “Seniority” criterion is one year lower for women than for men, 
see Section 2.3)9. Indeed, because women have a harder time meeting requirements 
for retirement, the likelihood of  female workers accessing retirement through the “last 
resort”, “Old age 3” criteria is nearly twice that of  their male counterparts. According 
to T-DYMM 3.0 simulations, average retirement ages increase by four years for both 
genders (Figure 3.28) in the 2020-2070 period.

9 According to the latest annual report from INPS, average retirement ages for men and women were both 
equal to 64 in 2019. In T-DYMM 3.0, in 2019 the average retirement age for women is about 9 months higher 
than for men. This is due to differences between the starting sample and the Italian population that cannot 
be fully corrected by our calibration procedure, and by the fact that, albeit rather complex, our model is still 
a simplification of  the Italian legislation on pensions (we do not simulate opzione donna, which certainly lowers 
the average retirement age for women) and of  individual behaviour.
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Figure 3.28 Average age at retirement by gender

Note: lowess smoothing. 
Source: T-DYMM 3.0 – Authors’ elaborations

Despite visible increases in retirement ages for both genders, average years of  contri-
bution at retirement slightly decrease in the first years of  the simulation, then recover 
(Figure 3.29). This is essentially due to: i) the maturation of  workers born in the 1970s 
and early 1980s, who have more harshly experienced the effects of  the long-lasting 
economic crisis following 2009 and ii) the (increasingly relevant) impact of  immigrant 
workers, who often spend only a portion of  their careers in Italy, but do not carry over 
any pension rights when they immigrate in our simulations10. If  immigrant workers 
are excluded from the computations, average years of  contribution at retirement 
stay roughly constant until the mid-2040s and then increase, especially for women. 
However, average years of  contribution at retirement are still lower compared to their 
male colleagues at the end of  the simulation period.

10 See Section 2.1.
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Figure 3.29 Average years of  contribution at retirement by gender

a. Including immigrant workers

b. Excluding immigrant workers

Note: lowess smoothing. 
Source: T-DYMM 3.0 – Authors’ elaborations

As a result of  the rapid increase in age requirements for retirement for female work-
ers (until full equality was reached in 2018) and of  the increase in average retirement 
ages due to the emergence of  the “Old age 3” criterion for NDC workers (more 
widely-used by females than males), the gender differential in retirement duration 
decreases significantly throughout the simulation period (Figure 3.30). After about 
15 years of  slight increases in average years spent in retirement, the alignment of  age 
requirements for retirement to life expectancy and the gradual extinction of  the so-
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called “baby pensioners” inverts the trend. Starting from 2050, retirement duration 
stabilizes at around 22 years for women and 20 for men.

Figure 3.30 Retirement duration by gender

Source: T-DYMM 3.0 – Authors’ elaborations

In line with recent trends, the Aggregate Replacement Ratio (ARR)11 is steady in the 
first years of  the simulation, then decreases and stabilizes at a little over 50% after 
2050 (Figure 3.31). If  one differentiates by gender, dynamics are opposite in the first 
10 years of  the simulation: women are still less protected by the pension system than 
men are, but are projected to recover by 2030 (in terms of  ARR).

11 The ARR is the ratio of  the gross median individual pension income of  the population aged 65–74 relative 
to the gross median individual labour income of  the population aged 50–59, excluding other social benefits. 
It takes into account old-age/seniority, inability and survivor pensions.
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Figure 3.31 Aggregate Replacement Ratio by gender

Source: T-DYMM 3.0 – Authors’ elaborations

The Gender Gap in Pensions (GGP)12 decreases sharply until the early 2030s, stays 
at around 17% until the late 2040s and decreases further by about 5 p.p. before stabi-
lising at 14% in 2060 (Figure 3.32). On the one hand, fast-growing employment rates 
for women are a push for equalization, on the other, the disadvantaged position of  
women in the labour market in the past and present is reflected in future dynamics by 
means of  our estimations on AD-SILC (discussed in Section 2.2), and that impedes 
going beyond a certain inequality threshold.

12 The GGP is calculated for persons aged 65-79 as: 100 ∗ (1 − !"#$!%#	'#()*+(	,+$	,#-!.#)
!"#$!%#	'#()*+(	,+$	-!.#)

)  . It takes into account old-age/
seniority, inability and survivor pensions.
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Figure 3.32 Gender Gap in Pensions

Source: T-DYMM 3.0 – Authors’ elaborations

In order to compare individual positions at retirement throughout the simulation peri-
od we have calculated two indicators: i) a replacement rate, calculated as the percentage 
ratio between the first pension benefit and the average of  the last five labour incomes 
(a subjective indicator); ii) the percentage ratio between the first pension benefit and 
the so-called “minimum amount” (trattamento minimo)13 (an objective indicator). Figures 
3.33 and 3.34 show how throughout the simulation period both indicators concentrate 
more, and around lower values.

13 See Section 2.3. The trattamento minimo amounted to € 515 a month in 2020.
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Figure 3.33 Density of  replacement rate values

2020-2024 2043-2047

2066-2070

Source: T-DYMM 3.0 – Authors’ elaborations
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Figure 3.34 Density of  pension/trattamento minimo ratio values

2020-2024 2043-2047

2066-2070

Source: T-DYMM 3.0 – Authors’ elaborations
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NDC computation rules ensure actuarial neutrality: all contributors earn the same 
internal rate of  return on accrued contribution, while old DB rules favour short and 
fast-growing careers, often associated with high-earning workers. Indeed, the transi-
tion from DB to NDC computation rules is expected to lower average benefits but 
also lower inequalities among pensioners, as richer workers should be the ones most 
impacted. Tables 3.1 illustrates the condition at retirement by birth cohort (five-year 
birth cohorts, from 1960 to 1989) in terms of  average age on the one hand, median 
replacement rate and pension/trattamento minimo ratio on the other. The position of  
younger cohorts worsens in terms of  both pension level and average age at retirement. 
As already mentioned, results are somewhat affected by the necessary assumption (due 
to lack of  data) that migrant workers do not carry over any pension rights, which could 
prove overly pessimistic. If  migrant workers were excluded from the computations, 
the average retirement age for the 1985-1989 cohort would be almost a year lower 
and the average pension at retirement about 5% higher.

Table 3.1 Condition at retirement by birth cohort

Birth cohort Age *
Gross replacement 

rate **
Gross pension/

trattamento minimo **

1960-1964 66.7 65.3 2.5

1965-1969 67.3 59.4 2.2

1970-1974 67.8 53.6 2.3

1975-1979 68.6 48.0 2.1

1980-1984 69.1 47.8 2.2

1985-1989 69.7 47.4 2.2

Nota: * mean; ** median. 
Source: T-DYMM 3.0 – Authors’ elaborations

Table 3.2 illustrates the condition at retirement by birth cohort for the two poorest 
and the two richest income quintiles. It is apparent how the latter are more affected in 
terms of  reduction in pension amounts. However, poorer workers will have a harder 
time meeting pension requirements, hence average retirement ages for them increase 
more significantly.
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Table 3.2 Condition at retirement by birth cohort and income quintile

a. First and second income quintile

Birth cohort Age *
Gross replacement 

rate **
Gross pension/

trattamento minimo **

1960-1964 68.2 49.9 1.4

1965-1969 68.6 47.8 1.4

1970-1974 69.4 44.2 1.5

1975-1979 70.3 41.8 1.5

1980-1984 70.9 42.2 1.5

1985-1989 71.6 41.2 1.5

b. Fourth and fifth income quintile

Birth cohort Age *
Gross replacement 

rate **
Gross pension/

trattamento minimo **

1960-1964 66.0 69.0 3.2

1965-1969 66.5 63.4 2.8

1970-1974 66.9 56.7 2.6

1975-1979 67.5 50.4 2.4

1980-1984 68.0 49.5 2.5

1985-1989 68.6 49.3 2.4

Nota: * mean; ** median. 
Source: T-DYMM 3.0 – Authors’ elaborations
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If  we focus on “non-standard” workers (Table 3.3), here identified as individuals who 
have spent more than half  of  their careers as either fixed-term employees or “para-
subordinate” (atypical) workers14, throughout the simulation period their presence 
becomes more and more common: in the 2020-2024 “non-standard” workers con-
stitute 1.4% of  new pensioners; in 2066-2070, that percentage has gone up to 3.5%. 
Hence, while for the 1960s generation non-standard careers are generally associated 
with longer spells of  unemployment and very low pensions, for people born in the 
1980s they are much more common, though in retirement they still fare considerably 
worse than their cohort peers (see Table 3.1).

Table 3.3 Condition at retirement by birth cohort for “non-standard” careers

Birth cohort Age *
Years of  

contribution *
Gross replacement 

rate **
Gross pension/

trattamento minimo **

1960-1964 69.0 28.8 35.1 1.1

1965-1969 69.5 27.4 38.3 1.3

1970-1974 69.7 29.9 41.2 1.5

1975-1979 70.5 28.0 40.2 1.4

1980-1984 70.6 30.2 42.6 1.7

1985-1989 70.4 32.3 43.0 1.8

Nota: * mean; ** median. 
Source: T-DYMM 3.0 – Authors’ elaborations

3.3.2 Private pensions
Amongst new pensioners, throughout the simulation period almost 69% of  the males 
have a private pension, while the percentage is 60.3% for women. Expectedly, only 
17% of  new pensioners in the lowest or second-to-lowest income quintile have access 
to a private pension. Workers who have enjoyed longer, more stable careers seem to 
be benefiting the most from the chance to enrol in private pension plans. Table 3.4 
illustrates the differences in the condition at retirement by birth cohort and career 
length, dividing workers between two classes: those who have accrued at least 40 years 
of  contribution and those who have accrued less than 3015.

14 See Section 2.2 for a taxonomy of  employment categories in T-DYMM 3.0.
15 It should not come as a surprise that the average retirement age is higher for the latter than the former, as 

individuals who have accrued less years of  contribution will have a harder time meeting pension requirements 
and therefore often access retirement through the “Old age 3” criterion (see Section 2.3).
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Table 3.4 Condition at retirement by birth cohort and career length

a. Long careers (at least 40 years of  accrued contribution)

Birth 
cohort

Age*
Gross 

replacement 
rate **

Gross 
replacement 

rate, including 
private 

pensions **

Gross pension/
trattamento 
minimo **

Gross pension, 
including 

private 
pensions/

trattamento 
minimo **

1960-1964 64.6 73.2 77.8 3.3 3.5

1965-1969 65.1 68.2 73.2 2.9 3.1

1970-1974 65.7 62.2 68.1 2.7 3.0

1975-1979 66.2 56.3 62.4 2.5 2.8

1980-1984 66.7 52.9 58.3 2.5 2.7

1985-1989 67.5 52.7 57.3 2.5 2.6

b. Short careers (less than 30 years of  accrued contribution)

Birth 
cohort

Age*
Gross 

replacement 
rate **

Gross 
replacement 

rate. including 
private 

pensions **

Gross pension/
trattamento 
minimo **

Gross pension. 
including 

private 
pensions/

trattamento 
minimo **

1960-1964 69.6 36.6 37.7 1.1 1.2

1965-1969 70.5 35.9 37.0 1.2 1.2

1970-1974 71.0 34.3 35.3 1.2 1.2

1975-1979 72.0 33.9 34.9 1.2 1.2

1980-1984 73.0 32.5 33.2 1.0 1.0

1985-1989 73.6 33.1 33.8 1.0 1.0

Nota: * mean; ** median. 
Source: T-DYMM 3.0 – Authors’ elaborations

As a result of  our assumptions on participation rates in private pension pillars (they 
are kept constant to 2020 values, see Section 2.3), private pensions have a limited effect 
on overall pension levels: Figure 3.35 presents the evolution of  the replacement rates 
across the simulation period.



90 3. Results

Figure 3.35 Replacement rate at retirement, public and private pensions

Note: Lowess smoothing on median values. 
Source: T-DYMM 3.0 – Authors’ elaborations

However, the regressive nature of  the system of  private pillars is evident if  one looks 
at the evolution of  inequality indicators (Figure 3.36). The equalization (around a 
lower average public pension) brought about by the NDC rules is reduced by private 
pension schemes.
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Figure 3.36 Gini index on stock of  old-age and seniority pensioners, public and private pensions

Source: T-DYMM 3.0 – Authors’ elaborations

3.3.3 “Choice” scenario
As mentioned in Paragraph 2.3, in the Baseline scenario of  T-DYMM 3.0 presented 
here all workers access retirement as soon as they meet requirements. While such 
an assumption seems acceptable at present, it may not seem so in the future, when 
the NDC transition is complete. While we are working on the implementation of  
a behavioural function to simulate retirement decisions, we propose in our Choice 
scenario16 a first assessment of  the effect of  postponing retirement to increase one’s 
pension benefit.
Across the simulation period, over 19% of  workers who meet pension requirements 
choose to wait at least one year before retiring17. Expectedly, in the beginning of  the 
simulation period this percentage is in the single digits, but it grows gradually and 
stabilises around 20% in the mid-2030s, when the transition to the NDC scheme has 
been completed. The possibility of  exercising a “choice” is expectedly not evenly 
distributed. Throughout the simulation, almost 23% of  male workers take advantage 
of  the “choice” option, 15% of  female workers. A total of  62% belong to the highest 

16 See Section 2.3 for a description of  the assumptions underlying the Choice scenario.
17 The rest retire right away, either because they are legally obliged, they satisfy the replacement rate threshold 

set in place or have reached the maximum age limit.
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income quintile, 82% are either in the fourth of  fifth income quintile, while only a 
little over 10% of  retiring non-standard workers (who have spent more than half  of  
their careers as either fixed-term employees or atypical workers) have a chance to take 
advantage of  the “choice” option. Steadier, better-remunerated workers are advan-
taged not just in the level of  pension benefit they can ultimately enjoy, but also in the 
freedom to choose the profile that best suits them in terms of  the balance between 
duration of  retirement and level of  pension.
While the average impact of  the Choice scenario on pension levels and average retire-
ment ages is small (Figure 3.37), the effect on inequality indicators is visible (Figure 
3.38).

Figure 3.37 Condition at retirement, Baseline and Choice scenarios

a. Retirement age *

b. Replacement rate **

Note: Lowess smoothing; *mean; **median. 
Source: T-DYMM 3.0 – Authors’ elaborations
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Figure 3.38 Gini index on the overall number of  old-age and seniority pensioners, Baseline and 
Choice scenarios

Source: T-DYMM 3.0 – Authors’ elaborations

3.4 Wealth Module

The results of  the simulation regarding wealth dynamics and inequality are presented 
at the household level. Therefore, these results are co-influenced by the evolution of  
the demographic and labour modules and should be read jointly with the results of  
those other modules.
Dynamic microsimulation models endowed with a wealth module allow a more com-
prehensive analysis of  distributional dynamics, especially in a long-term intergenera-
tional perspective. In this report, we carry out analyses on net wealth figures defined 
as the sum of  real and financial wealth, net of  liabilities.
Italy is one of  the countries with the highest wealth-to-income ratio in the developed 
world, it was equal to 9.3 in 2017 (see Caprara et al. 2018). Moreover, this ratio has been 
rising in the last decades. Therefore, the evidence from the first simulation from the 
wealth module regards the increasing role of  wealth in the next years. As we can see 
from Figure 3.39, the projected wealth-to-income ratio doubles from 9.0 in 2020 to 
17.9 in 2070. This result is explained by the accumulation of  wealth due to the savings 
effect related to the structure of  the propensity to consume beyond one’s current 
disposable income. The related savings rate is assumed to be invariant to institutional 
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changes, and throughout the simulation period it is kept almost constant (on average 
but not in its distribution) to its current average national level, around 9%.

Figure 3.39 Wealth-to-income ratio

Source: T-DYMM 3.0 – Authors’ elaborations

Some related evidence is that proposed in Figure 3.40. In the long-term, due to the 
wealth accrued in the model, the weight of  capital income over total market income 
increases. This result is driven by the positive gap between the growth of  wealth and 
that of  salaries and pensions (an average of  1.5% in the projected years 2020-2070). 
Furthermore, the simplifying hypothesis of  nil volatility on return rates among inves-
tors over time ensures a steady capital income share growth.
We shall now turn our focus onto the level of  projected wealth inequality, measured 
by the Gini Index. From Figure 3.41, an overall increase in the Gini index is projected 
for net wealth in the simulation period from 0.6 in 2020 to 0.7 in 2070 (green dots). 
This result is coherent with what was found by Tedeschi et al. (2013). In their work a 
long-term increasing trend in wealth inequality emerges when a reduced-form con-
sumption rule is adopted (as the one used in this version of  the model, see Section 2.4).
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Figure 3.40 Gross capital income on Total market income ratio

Source: T-DYMM 3.0 – Authors’ elaborations

Figure 3.41 Wealth inequality, Gini index

Source: T-DYMM 3.0 – Authors’ elaborations
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Following the breakdown method proposed by Lerman and Yitzhaki (1985), it is 
possible to study the income (or wealth) inequality by its sources. This tool was al-
ready adopted in MEF et al. (2020), where in Section 6.1.1 we studied the breakdown 
of  net wealth inequality using SHIW data. It is important to underline the fact that 
those results were computed without correcting the amount of  financial wealth for 
the under-reporting (procedure explained in Appendix 2 of  Chapter 1), therefore they 
are significantly different from the ones showed here. As illustrated in Figure 3.42, 
the Gini share of  net wealth explained by financial wealth rises in the simulation years 
from about 45% to about 60% at the expenses of  house wealth, whose relevance in 
explaining the overall wealth inequality decreases over time. This result, in line with 
the rest, is related to the increasing tendency of  households in T-DYMM 3.0 to own 
financial wealth (83.7% of  households hold a positive value of  financial wealth in 
2016, whilst 89.2% in 2070); indeed, if  we further break down by the four financial 
activities we realize that the most relevant surge in the contribution to inequality is 
due to liquidity (a finding that is coherent with what was said at the beginning of  the 
section regarding the spread of  financial wealth due to the savings effect). One of  the 
next steps in the results of  the simulation will be to disentangle the role of  different 
accumulation channels in shaping the final wealth results. In order to do so, we will use 
the same breakdown to compute the contributions to variation (i.e. the first difference) 
in the Gini of  wealth exerted by the factors at work in the model: intergenerational 
transfers, savings, capital gains and end-of-service payments.

Figure 3.42 Net wealth inequality breakdown

Source: T-DYMM 3.0 – Authors’ elaborations
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Another key role in explaining the rise in wealth inequality is the one played by 
intergenerational transfers. The weight of  this channel of  wealth transmission and 
persistence has been strongly increasing in the most recent years in Italy: as showed 
by Acciari and Morelli (2020), the ratio between the value of  total inheritance and 
donations and household income rose from about 10% in 1995 to about 18% in 
2016. In our model, the role of  transfers is significant as well. The level of  inequality 
of  total transfers (including mortis causa and inter vivos) is remarkably higher than net 
wealth inequality (with a Gini index beyond 0.8 for the entire simulation period, see 
Figure 3.43). Moreover, as shown in Figure 3.44, the increasing portion of  wealth 
detained by elderly individuals (over 65 years of  age) generates a higher probability 
of  very strong effects of  intergenerational transfers on overall inequality. Given the 
relevance of  these processes, further research and policy scenarios will focus on the 
inclusion in the model of  the inheritance tax.

Figure 3.43 Gini Index, net wealth and inherited wealth

Source: T-DYMM 3.0 – Authors’ elaborations
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Figure 3.44 Net wealth by age

Source: T-DYMM 3.0 – Authors’ elaborations

Finally, we show some results in terms of  financial portfolio composition. As explained 
in Section 2.4, there are four types of  financial activities in T-DYMM: liquidity, govern-
ment bonds, corporate bonds and stocks. In Figure 3.45, we show the evolution in the 
ownership of  such activities by financial wealth quartile: the richer quartile (fourth), as 
expected, owns a higher amount of  stocks and a lower amount of  liquidity throughout 
the period of  simulation (this is mainly driven by the dynamic behavioural equations 
estimated on the panel component of  the SHIW data and discussed in Section 2.4), 
the opposite holds for the less wealthy (those in the first quartile of  financial wealth). 
The middle quartiles show more movement in their financial investments, however the 
overall picture is steady. The next steps will foresee the inclusion of  some behavioural 
elements in the financial investment decisions that, interacting with the possible differ-
ent scenarios regarding returns, may help to better understand the future of  financial 
wealth also in the presence of  any form of  shock on the markets.
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3.5 Tax-Benefit Module

In this section, we will present the main results obtained for the Tax-Benefit module. 
The focus is on the redistributive effect of  total transfers and taxes separately, as well 
as on the incidence and intensity of  poverty. All the figures consider the individual as 
the unit of  analysis, while income values are equivalised by using the OECD-modified 
equivalence scale. We discuss the results based on three income aggregates defined 
as follows:
Gross income before benefits (Y): includes labour income net of  social security contri-
butions and productivity bonuses granted to employees; rental income from residential 
properties; capital income; cadastral value of  the main residence; retirement income 
(inability, old-age/seniority and survivors’ pensions); and second- and third-pillar 
private pensions.
Gross income after benefits (Y+B): adds to the previous income definition the full 
list of  in-cash benefits reported in Table 2.14.
Disposable income (Y+B-T): subtracts the personal income tax and proportional taxes 
listed in Table 2.13 from gross income after benefits.
The reader should keep in mind that zero values are always included in the calcula-
tions of  inequality and poverty indices regardless of  the income definition adopted18. 
Furthermore, we assume that tax-benefit monetary parameters (e.g. PIT brackets, 
threshold levels of  tax expenditures, benefit amounts, and so on) follow nominal 
GDP growth starting from 2024, the first year after the forecast horizon of  the latest 
Stability Programme for Italy at the time of  writing.

3.5.1 Inequality levels and the redistributive effect of  transfers and 
taxes

Figure 3.46 displays trends in income inequality for the overall population and for 
specific age groups. Given the profound changes in the elderly population due to 
the rapid increase in retirement ages and in employment rates for older workers, in 
what follows we shall address this category by analysing the position of  those with 
ages equal to the Standard Pensionable Age [hereinafter SPA] and over19. We believe 
that, especially in the long run, a dynamic definition of  the elderly better fits our 
purposes. Inequality in gross income before benefits does not vary significantly up 
to 2050 except for the elderly population, for whom inequality first increases up to 

18 The percentage of  individuals with zero equivalised disposable income is rather stable and amounts to roughly 
1% throughout the simulation period.

19 We derive this terminology from the latest Pension Adequacy Report from the European Commission (2018). 
SPA coincides with the age requirement for our “Old Age 2” criterion.
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2035 and then follows a downward trend20. From 2050 onwards, we observe a steep 
increase regardless of  the reference population. This is due mainly to the increasing 
share and concentration of  capital income21. Figure 3.47 plots the inequality trend of  
gross income before benefits first including and then excluding capital income. The 
non-inclusion leads to a flattening out of  the curve with regard to the overall popu-
lation, while inequality continues to decline when focusing on the elderly. As pension 
benefits granted according to NDC rules increase significantly their incidence on total 
pensions, inequality in gross income is bound to decrease.
Inequality in gross income after benefits and disposable income follows a similar trend 
to that observed for gross income before benefits. Simulated transfers contribute to 
a greater extent to the reduction of  inequality than taxes in absolute terms22. This 
is true above all for the elderly population, where the combined effect of  aging and 
lower pension benefits yields to a redistributive effect of  transfers three times higher 
than that of  taxes by the end of  the simulation. In addition to this, still referring to the 
elderly population, the effect of  the overall tax-benefit system results in consistently 
lower levels of  inequality in disposable income.

20 Visible small breaks in the series are due to the periodic update of  SPA to changes in life expectancy. Because 
T-DYMM is an annual model, these updates produce a one-year shift about every 10 years.

21 Capital income accounted for 4.8% of  gross income before benefits in 2020 and steadily increases to 9.8% 
in 2070. The concentration index of  capital income with respect to gross income before benefits goes from 
0.514 in 2020 to 0.645 by the end of  the simulation. These figures may slightly differ from figures in Section 
3.4 since here we refer to equivalised income values.

22 For the overall population, the redistributive effect of  transfers was equal to 0.047 (0.058) in 2020 (2070), 
while taxes reduced inequality in gross income after benefits by 0.038 (0.034) in 2020 (2070).
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dynamics of  the progressivity effect. A higher share of  transfers goes to poorer groups 
as KS displays a steady downward trend for the overall population. This is true also 
for the elderly population during the period 2020-2035 where the equalising effect of  
the NDC scheme has not yet fully manifested itself. Afterwards, the progressivity of  
transfers bounces back as differences in income levels tend to be smaller, especially 
in retirement income. From 2060 onwards, we observe a change of  direction that 
may be due to the increasing share of  capital income components on gross income 
and thus leading to a rise in the number of  individuals/households not meeting 
means-tested criteria.
As far as taxes are concerned, we register a gradual decrease in the average tax rate 
for the overall population up to 2060 (see Figure 3.49) which explains the reduction 
in the redistributive effect of  taxes, followed by a slight recovery in the interval 2060-
2070 as the share of  capital income on gross income increases and so do proportional 
taxes on total revenue. The breakdown by age groups shows that the incidence of  
simulated taxes decreases remarkably for the elderly population only while work-
ing-age individuals pay on average about 17-18% of  gross income after benefits. Tax 
progressivity is rather stable throughout the simulation period considering the overall 
population, but age-group analysis reveals a downward trend for the younger group 
that is offset by a steep increase among the elderly. As a result, a higher share of  PIT 
on total taxes is borne by the working population with respect to the elderly by the 
end of  the simulation23. This contributes to making PIT even more selective on spe-
cific categories. Recent changes in the tax treatment of  several income components 
(more on this in Section 2.5.1) have already contributed to shifting the PIT burden 
from the self-employed and rental income recipients to employees and retirees, and 
the results of  the simulation suggest that the PIT burden will be further concentrated 
on employees only as a result of  lower pension benefits.

23 At the level of  the whole population, 9 (8) euros out of  10 of  simulated revenue in 2020 (2070) come from 
PIT. The share of  PIT paid by the working population amounted to 72.6% in 2020, for then increasing to 
83.6% in 2070.



106 3. Results

F
ig

ur
e 

3.
48

 P
ro

gr
es

si
vi

ty
 e

ff
ec

t a
nd

 a
ve

ra
ge

 tr
an

sf
er

 r
at

e:
 fr

om
 m

ar
ke

t i
nc

om
e 

pl
us

 p
en

si
on

s 
to

 g
ro

ss
 in

co
m

e 
af

te
r 

be
ne

fit
s

So
ur

ce
: T

-D
Y

M
M

 3
.0

 –
 A

ut
ho

rs
’ e

la
bo

ra
tio

ns



1073. Results

F
ig

ur
e 

3.
49

 P
ro

gr
es

si
vi

ty
 e

ff
ec

t a
nd

 a
ve

ra
ge

 ta
x 

ra
te

: f
ro

m
 g

ro
ss

 in
co

m
e 

af
te

r 
be

ne
fit

s 
to

 d
is

po
sa

bl
e 

in
co

m
e

So
ur

ce
: T

-D
Y

M
M

 3
.0

 –
 A

ut
ho

rs
’ e

la
bo

ra
tio

ns





1093. Results

F
ig

ur
e 

3.
50

 H
ea

dc
ou

nt
 r

at
io

 (
%

) 
of

 d
is

po
sa

bl
e 

in
co

m
e 

by
 s

ex
 a

nd
 a

ge
 g

ro
up

N
ot

e:
 T

-D
Y

M
M

’s 
re

su
lts

 m
ay

 d
iff

er
 f

ro
m

 E
ur

os
ta

t 
st

at
is

tic
s 

fo
r 

a 
se

rie
s 

of
 r

ea
so

ns
: i

) 
E

ur
os

ta
t 

fig
ur

es
 c

on
ce

rn
 in

di
vi

du
al

s 
ov

er
 6

4,
 w

hi
le

 w
e 

co
m

pu
te

 fi
gu

re
s 

fo
r 

in
di

vi
du

al
s 

w
ith

 a
ge

 
eq

ua
l t

o 
SP

A
 a

nd
 o

ve
r; 

ii)
 E

ur
os

ta
t e

st
im

at
es

 a
re

 b
as

ed
 o

n 
su

rv
ey

 d
at

a,
 w

hi
le

 fo
r T

-D
Y

M
M

 w
e 

us
e 

in
co

m
e 

va
lu

es
 d

er
iv

ed
 fr

om
 a

dm
in

is
tr

at
iv

e 
da

ta
; i

ii)
 b

y 
as

su
m

in
g 

th
e 

fu
ll 

ta
ke

-u
p 

ra
te

 o
f 

tr
an

sf
er

s, 
w

e 
ar

e 
bo

un
d 

to
 u

nd
er

es
tim

at
e 

th
e 

in
ci

de
nc

e 
of

 p
ov

er
ty

So
ur

ce
: T

-D
Y

M
M

 3
.0

 –
 A

ut
ho

rs
’ e

la
bo

ra
tio

ns



110 3. Results

F
ig

ur
e 

3.
51

 I
nc

om
e 

ga
p 

ra
ti

o 
(%

) 
of

 d
is

po
sa

bl
e 

in
co

m
e 

by
 s

ex
 a

nd
 a

ge
 g

ro
up

So
ur

ce
: T

-D
Y

M
M

 3
.0

 –
 A

ut
ho

rs
’ e

la
bo

ra
tio

ns



1113. Results

References

Acciari P., Morelli S. (2020), Wealth Transfers and Net Wealth at Death. Evidence from the 
Italian Inheritance Tax Records 1995–2016, NBER Working Paper n.27899, Cam-
bridge MA, NBER

Caprara D., De Bonis R., Infante L. (2018), La ricchezza delle famiglie in sintesi. l’Italia e il 
confronto internazionale, Questioni di economia e finanza n.470, Roma, Banca d’Italia

INPS (2020), INPS tra emergenza e rilancio. XIX Rapporto Annuale, Roma, INPS <https://
bit.ly/3ntiuLT>

Kakwani N.C. (1980), Income, Inequality and Poverty. Methods of  Estimation and Policy 
Applications, Oxford, Oxford University Press

Lerman R.I., Yitzhaki S. (1985), Income inequality effects by income source. A new 
approach and applications to the United States, Review of  Economics and Statistics, 
67, n.1, pp.151-156

MEF, INAPP, FGB (2020), T-DYMM 3.0 Forecast Model Report. MOSPI. Modernizing 
Social Protection Systems in Italy VS/2018/0414, Soveria Mannelli (CZ), Rubbettino 
<https://bit.ly/3l6K5zE>

Tedeschi S., Pisano E., Mazzaferro C., Morciano M. (2013), Modelling Private Wealth 
Accumulation and Spend-down in the Italian Microsimulation Model CAPP_DYN. 
A Life-Cycle Approach, International Journal of  Microsimulation, 6, n.2, pp.76-122



Finished printing in September 2021
from Rubbettino print
on behalf  of  Rubbettino Editore Srl
88049 Soveria Mannelli (Catanzaro)
www.rubbettinoprint.it






	Table of contents
	Introduction
	1.	Data
	1.1	Microeconomic data
	1.2	Exogenous data and alignments
	Appendix 1:	Adjustment for self-employed workers – INPS and Tax Returns data
	Appendix 2:	Correction for the under-reporting of financial wealth in SHIW


	References

	2.	Model structure, processes, and estimates
	2.1	Demographic Module
	2.1.1	Ageing and mortality
	2.1.2	Births
	2.1.3	International migration
	2.1.4	Disability
	2.1.5	Education
	2.1.6	Leaving household of origin
	2.1.7	Coupling/marriage and separation/divorce

	2.2	Labour Market Module
	2.2.1	In work
	2.2.2	Employment categories
	2.2.3	Months and monthly wages

	2.3	Pension Module
	2.3.1	Public pensions
	2.3.2	Private pensions

	2.4	Wealth Module
	2.4.1	Private wealth transfers
	2.4.2	Wealth update
	2.4.3	House ownership
	2.4.4	Financial investment decision
	2.4.5	Household consumption rule

	2.5	Tax-Benefit Module
	2.5.1	SICs and taxes
	2.5.2	In-cash benefits

	References

	3.	Results
	3.1	Demographic Module
	3.2	Labour Market Module
	3.2.1	In work
	3.2.2	Employment categories
	3.2.3	Months and monthly wages

	3.3	Pension Module
	3.3.1	Public pensions
	3.3.2	Private pensions
	3.3.3	“Choice” scenario

	3.4	Wealth Module
	3.5	Tax-Benefit Module
	3.5.1	Inequality levels and the redistributive effect of transfers and taxes
	3.5.2	Incidence and intensity of poverty

	References

	Pagina vuota

