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Abstract 
 

In 2000 Italy replaced its traditional system of severance pay for public employees with a new 
system. Under the old regime, severance pay was proportional to the final salary before 
retirement; under the new regime it is proportional to lifetime earnings. This reform entails 
substantial losses for future generations of public employees, in the range of €20,000-30,000, 
depending on seniority. Using a difference-in-difference framework, we estimate the impact of 
this unanticipated change in lifetime resources, on the current consumption and wealth 
accumulation of employees affected by the reform. In line with theoretical simulations, we find 
that each euro reduction in severance pay reduces the average propensity to consume by 3 cents 
and increases the wealth-income ratio by 0.32. The response is stronger for younger workers and 
for households where both spouses are public sector employees.  
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1. Introduction 
 

In 2000 Italy replaced its traditional system of severance pay for public employees with a 

new system. Under the old regime, severance pay was proportional to final salary; under the new 

regime it is proportional to lifetime earnings. Since wages generally increase with seniority over 

the employment lifetime, the reform entails considerable losses for future generations of public 

sector retirees, in the range of €20,000-30,000 (depending on seniority), corresponding to around 

one year’s salary for a white collar public sector employee. Although the context is different, the 

reform is similar to a switch from a social security system where benefits are proportional to the 

previous year’s earnings, to a system where benefits are tightly linked to contributions.  

This paper investigates the impact of this unanticipated change in lifetime resources on the 

consumption and wealth accumulation of workers affected by the reform. To address our research 

question, we use repeated cross-sectional data for 1989-2010 which span the pre and post-reform 

periods, and exploit the exogenous source of variation induced by the severance pay reform. 

Since the reform affects only public employees, we define private employees as the “control 

group” and public employees as the “treatment group”, and compare their consumption and 

wealth accumulation before and after the reform. Analysis of households’ responses to exogenous 

changes in future resources has been thoroughly studied, and has important policy implications, 

for instance, in relation to the impact on consumption of tax reforms (see the survey by Jappelli 

and Pistaferri, 2010). In this paper we identify an episode in which lifetime income changes 

unexpectedly, and evaluate in a quasi-experimental setting how wealth and consumption react to 

such a change. The approach adopted does not require the observation of individual income 

shocks. Rather, we compare households that are and are not exposed to shocks, and assume that 

the differences in consumption and wealth arise from realization of the shocks.  

While the literature on the effect of anticipated income shocks on consumption is vast, 

much less is known about the effect of unanticipated shocks. Few papers use a similar approach 

as in the present paper to identify the consumption effects of exogenous and unanticipated 

positive income shocks, identifying episodes where income changes unexpectedly, and 

evaluating in a quasi-experimental setting how consumption reacts to these changes, due to 

unemployment or disability (Browning and Crossley, 2001; Stephens, 2001) or to an unexpected 
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income bonus (Agarwal and Qian, 2014b).1 However, the present study focuses on a shock to 

lifetime resources rather than a shock to current income, and studies how consumption and 

wealth respond to that shock. 

The paper also contributes to the literature on the consumption effect of income policies. 

On this front, while most literature focuses on the effect of expansionary policies (for instance, 

Parker et al. 2013), the evidence on the effect of contractionary policies is rare.2 Therefore, by 

focusing on the consumption and wealth effect of a negative shock to lifetime resources, this 

paper provides complementary evidence on an important area of study, which is still under-

investigated. 

In Section 2 we discuss several reasons why it is interesting to look at the Italian severance 

pay reform.3 First, severance pay represents a far larger component of households' lifetime 

incomes in Italy than in most other countries. Since firms annually contribute approximately 7% 

of their wage bill to a severance pay fund from which employees cannot withdraw until 

termination of their contract, this fund is currently close to 10% of GDP. Second, severance pay 

is rather illiquid, and can be regarded as a form of forced saving by workers, who can dispose of 

part of their severance pay only for exceptional medical expenses or the purchase of a first 

dwelling. Thus, changes to severance pay legislation impact on the individual’s earnings profile 

up to retirement, not just for few years. Third, changes in severance pay legislation can be 

regarded as an exogenous innovation in lifetime resources, providing the necessary variability to 

assess the impact of changes in future resources on current consumption and wealth.4 

In Section 3, to guide our empirical analysis we simulate the effect of the severance pay 

reform on the wealth-income ratio and the average propensity to consume, in a life-cycle model 

with income uncertainty. The simulations produce trajectories of wealth and consumption income 

                                                 
1  

As discussed in Jappelli and Pistaferri (2010), there are two other approaches to estimating the effect of 
income shocks on consumption. These are covariance restrictions imposed by the theory on the joint behavior of 
consumption and income growth as in Blundell, Pistaferri and Preston (2008), or survey question about hypothetical 
income changes (Shapiro and Slemrod, 1995; Jappelli and Pistaferri, 2014). 
2  An exception is Agarwal and Qian (2014b) who study a policy experiment in Singapore that reduces 
consumers’ access to housing equity and the associated consumption effect. 
3  For a description of the working of severance pay before the reform, see Brugiavini and Padula (2003). 
4  For recent papers exploiting exogenous pension reforms to estimate the effects of changes in social security 
wealth on wealth or saving, see Attanasio and Brugiavini (2003), Attanasio and Rohwedder (2003) and Bottazzi, 
Jappelli and Padula (2006), which generally find that shocks to future social security wealth increases current wealth, 
although the response is far from complete. These studies point out also that the response is heterogeneous in 
relation, for instance to occupation and age. 
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ratios before and after the reform, and show that after the reform the wealth-income ratio 

increases, and the consumption-income ratio falls. The simulations show also that young workers 

react more strongly to the reform than workers close to retirement, so we expect the former group 

to exhibit the largest wealth and consumption adjustments. Section 4 presents our empirical 

analysis. We use data from the 1989-2010 Survey of Household Income and Wealth (SHIW), a 

large representative survey of the Italian population carried out by the Bank of Italy. The SHIW 

contains detailed data on the income, consumption, wealth, and demographic characteristics of 

households. Using a difference-in-difference framework, our baseline estimates show that a €1 

reduction in severance pay increases the wealth-income ratio by 0.32 and reduces the average 

propensity to consume by 0.03. Since for the average household the reform reduces lifetime 

income by about €23,000 (relative to the old regime), the results suggest an offset ratio (ratio of 

increase in wealth to reduction in lifetime income) of 0.4. We find that, as predicted by our 

simulations, the response is stronger for younger workers and households where both spouses are 

public sector employees. We also perform several robustness checks, controlling for group-

specific pre-treatment trends, expanding the set of control variables, exploring the heterogeneity 

of the effect of the reform. Furthermore we repeat the analysis using a matching estimator as an 

alternative strategy to identify the effect of the reform. Section 5 summarizes our main findings. 

 

 

2. The severance pay reform 

 

Severance pay was introduced in 1927 to insure Italian employee against the risk of 

dismissal but gradually evolved into a form of deferred compensation to which the employee 

(public or private) is entitled, irrespective of the cause of termination of employment - whether 

retirement, being laid off or quitting. For private employees, the fund is guaranteed by the 

national social security agency (INPS) for the case of firm failure. Severance pay has become a 

large component of the Italian household’s lifetime income, with severance pay for workers with 

length of seniority in the order of three or four times their annual income.  

Severance pay attracts tax benefits since it is regarded as a form of forced retirement 

saving. Workers can draw on part of the lump-sum payment only for exceptional medical 

expenses or purchase of their first home. However, this applies only to workers with more than 
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eight years of continuous employment with the same employer. Also, withdrawals cannot exceed 

70 percent of the severance pay accumulated at the time of the request, and at any point in time, 

no more than 4 percent of the labor force can make an early withdrawal. Severance pay benefits 

from a double tax advantage. First, there is a deduction from the tax base, which is determined as 

P-nA, where P is the lump sum payment, n is the number of years of employment and A is a 

constant allowance. Second, the tax rate is the average tax rate corresponding to an income of 

12P/n, which for the most senior employees is lower than their general income tax rate.5 Since 

each year employers contribute a fraction of their wage bills into a fund, from which (apart from 

the exceptions noted above) employees receive no pay out until termination of their employment 

contract, severance pay operates like an unfunded social security system.6 

Table 1 shows that for private employees the contribution rate to the severance pay fund is 

6.91 percent of the gross yearly salary. Contributions are then indexed to the cost of living 

according to the formula 0.015+0.75, where  is the rate of change of the consumer price index. 

This implies that the return from the fund is positive for inflation rates below 6 percent, and 

negative for inflation rates above 6 percent which often applied in Italy prior to the introduction 

of the euro. Severance pay was more generous for public than for private employees, because it 

was linked to the last public employment salary year, not the entire working career earnings. 

Since the earnings profile of public employees is relatively stable and generally increasing up to 

retirement based on a combination of promotions and seniority rules, the final salary almost 

invariably corresponds to the highest salary received by a public employee over his/her career. 

The formula applied for public employees was also different: severance pay was computed as 80 

percent of the last gross salary multiplied by the number of years of service. 

The 1995 reform to the Italian social security system was aimed at reducing the imbalance 

between projected contributions and payouts. The reform increased the retirement age and the 

minimum number of contribution years for pension eligibility, and introduced a gradual transition 

for both public and private employees from an earnings-based system to a contribution system.7 

With the same aim of reducing future public payouts, in 2000 government changed the rules 

                                                 
5  While maintaining favorable tax treatment, the rules were further modified in 2001, 2008, and 2012.  
6  National Financial Accounts show that in 2000-2010 the severance pay fund accumulated by private firms 
against their severance pay liabilities was in the range of 10% of GDP. 
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applying to severance pay for public employees. Under the new regime (applying to all 

employment contracts signed after 2000), the severance pay rules for public and private 

employees are the same; severance pay is linked to the working career using the same indexation 

formula. Table 1 – severance pay reform - shows that in the transition period (contracts signed 

before 2000) severance pay had two components, with weights given by the number of years of 

contributions before and after 2000. 

The switch from an earnings-based formula to a contributions-based system represents a 

substantial loss of wealth for public employees, especially the youngest ones or those with the 

shortest record of public employment. Table 2 reports the results of simple calculations based on 

realistic public employee earnings profiles. For a public employee retiring after 40 years of 

contributions, whose starting salary was €15,800 and increased at an annual real rate of 1.53%, 

severance pay pre-reform would have been €76,195, and is €58,065 after the reform. For a 

starting salary of €18,000 increasing at an annual real rate of 2%, the reduction in severance pay 

is around €38,000 (from €116,517 to €77,996 after). For a starting salary of €20,000 growing at 

the rate of 2.62% annually, the reduction in severance pay is of the order of €50,000 (from 

€146,230 to €92,980). Note that private employees were unaffected by the reform; their 

severance pay regime was the same before and after 2000. 

The examples show that the reform reduced severance pay for public employees. The 

implied magnitude of these changes is substantial; for the youngest public employees (contracts 

signed after 2001) the reduction is between 18,000 and 54,000 euro, depending on the steepness 

of the earnings profile. In these examples of the severance pay reform private employees are the 

“control group” and public employees are the “treatment group”, which allows us to estimate the 

wealth effect of the reform. 

There is always a concern with natural experiments that there are unaccounted confounds, 

for instance adjustments in other features of severance pay or of the wage bargain that might 

affect differentially the wages or other work-related benefits of public and private employees. 

First of all, in the private sector severance pay contributions are simply a constant fraction of 

earnings (with no cap for higher earnings), and the contribution rate did not change at the time of 

the reform. Second, national accounts data show that between 1990 and 2010 the wage dynamics 

                                                                                                                                                              
7  Not all workers were affected by these changes in the same way. Workers close to retirement age retained 
the generous pre-reform provisions while younger workers saw their benefits substantially reduced. Attanasio and 



7 

of public and private sector employees followed similar trends, although the dynamics for public 

employees has been more volatile, with lower growth in the nineties and faster growth in 

subsequent decade. Setting nominal wages (before taxes) to 100 in 1990, in 2010 the wage of 

private sector employees of the industrial sector was 203.7, the wage of employees in the private 

service sector was 196.5 and in the public sector it was 196.2.8 In the microeconomic data, the 

wage distribution of private and public employees does not display significant differences before 

and after the reforms (calculations available on request). 

Another potential concern is that public sector employees might respond to the reform 

varying their labor supply, not just consumption or saving. Evidence from the US on the impact 

of the Earned Income Tax Credit shows that small changes in some payment can cause 

significant labor supply effects, see Meyer (2002) and Chetty, Friedman and Saez (2013). In 

general, in the Italian public sector overtime hours are rationed with quotas assigned to each 

administration, to control public spending. Therefore contractual arrangements leave small 

margins of adjustment along this dimension. Furthermore, in many administrations overtime 

hours are considered as an extra benefit attached to the wage, and are often divided equally 

among employees. 

In households with multiple earners, spouses employed in the private sector could still 

respond to the severance pay reform by increasing labor supply. If household labor supply is 

affected, it will only make the reduction in lifetime income (and wealth) smaller. Therefore in the 

presence of labor supply adjustments a positive effect of the reform on the wealth-income ratio 

(and a negative effect on the consumption ratio) will be more difficult to detect, but none of our 

conclusions would be affected. 

It should also be noted that - before as well as after the reform - severance pay allows 

limited withdrawals in case of illness or purchase of a home. The paper takes these contractual 

features as given, and studies the wealth and consumption effects of a reduction in severance pay 

entitlements. A recent literature studies how consumers respond to the option to cash out 

retirement savings (Agarwal, Pan and Qian, 2014), the incentives to borrow from their pension 

plans (Lu and Mitchell, 2010; Beshears et al., 2011b), the effect of default options on retirement 

                                                                                                                                                              
Brugiavini (2002) and Bottazzi, Jappelli and Padula (2006) provide more detail on the pension reform. 
8  Source: ISTAT – National and Institutional Accounts Data, 1990-2010 (www.istat.it). 
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saving (Beshears et al., 2011a), and whether individuals should be allowed flexible access to 

pension savings. We leave these implications of severance pay arrangements for future research.    

 

 

3. Simulation results 

 

To gauge the impact of the reform on the wealth-income ratio and the average propensity to 

consume, we simulate a life-cycle model with isoelastic utility, finite horizon, and income 

uncertainty, assuming a standard income process with permanent and transitory shocks. The 

endogenous variables of the model are consumption and the stock of wealth (i.e., accumulated 

saving), as in standard life-cycle models. 

In the model we assume that severance pay is illiquid and is paid out as a lump-sum at 

retirement age N. In the pre-reform regime, the severance pay of a public employee is 

10.8 NN Y   , where YN-1 denotes earnings in the year before retirement; in the post-reform 

regime, severance pay is 
1

-

0

0.0691 (1 )
N

N t
t

t

Y 



 , where the accrual rate is 0.015 0.75   . 

After retirement consumers rely only on accumulated savings and severance pay to finance 

consumption.9  

In the model labor supply is fixed, and terminations of public employees are due only to 

retirement. With voluntary or forced terminations, severance pay is cashed before retirement. But 

the important feature of the reform is that regardless of when the severance pay is actually paid 

out, the reform reduces lifetime resources of public employees. Assuming that severance pay is 

paid at retirement makes the model more tractable and reflects the fact that terminations in the 

public sector voluntary and forced terminations are rare. 10 

                                                 
9  The simulated consumption and wealth effects are quite similar if social security contributions are 
proportional to earnings and benefits proportional to lifetime income. 
10  We consulted available statistics on forced and voluntary terminations. Data from the Ministry of 
Economics and Finance (2014) indicate that in 2012-13 forced terminations (layoffs) represented only 0.016% of the 
total number of public employees, including state and local public administrations (about 500 cases out of 3.3 million 
employees). Data for earlier years are not available. Voluntary terminations are more difficult to identify from 
official statistics. From the same source, we guess that they represent between 15,000 and 32,000 cases each year, or 
between 0.5 and 1% of the total number of public employees. 
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To keep the model in line with the data, the simulations produce life-cycle profiles of the 

ratio of wealth and consumption to income, under both regimes. To simulate the model, we 

assume that the reform takes place unexpectedly after t* years of work.11 Comparison of the 

profiles in the two regimes reflects an unanticipated negative shock to lifetime resources. 

Appendix A provides further details on the structure of the model and its parameterization. 

The simulations indicate that an unanticipated negative income shock to lifetime resources 

reduces the average propensity to consume and increases the wealth-income ratio. To offset the 

negative shock to lifetime resources individuals react by reducing their consumption and 

increasing their stock of wealth through increased savings. The response of consumption and 

wealth is a standard implication of life-cycle models when some components of future resources, 

for instance social security wealth, are reduced. The crucial assumption of the model is that 

individuals smooth consumption over time. When the negative shock to severance pay is 

announced, consumption falls and saving increases to allow individuals to build up enough 

wealth to prevent consumption from falling too much when the reduction of severance pay 

actually realizes. The effects on consumption and wealth depend on the size of the shock, and 

therefore are stronger for younger workers; for them the change in the severance pay regime 

applies for a longer time span, and therefore the reduction in future resources is larger. 

To provide an indication of the size of these potential effects, Figure 1 plots the simulated 

profiles of the wealth-income ratio against years of work. The lower line represents the wealth-

income ratio under the old regime; the upper line is the wealth-income ratio of a consumer who 

experienced the reform in her fifth working year (t*=5). It is apparent that the wealth effect of the 

reform gradually builds over the consumer’s lifetime. Figure 2 provides further insights into the 

effect of the reform by comparing wealth trajectories for different values of t* (5, 15, 25 and 35). 

Figure 2 plots the difference between the post-reform wealth profile and the baseline profile, that 

is, the wealth profile that would be observed in the absence of reform. The wealth effect is 

positive in all cases but stronger the earlier it occurs in the employee’s career. Thus, a worker 

experiencing reform at t*=5 faces a much bigger reduction in lifetime resources than someone 

                                                 
11  We assume that the growth rate of real earnings equals the 1970-2010 average for the Italian economy 
(2.3%), the real interest rate is 1.5%, and the coefficient of relative risk aversion is 2. The standard deviations of 
permanent and transitory shocks are 0.16 and 0.28 respectively, as in Jappelli, Padula and Pistaferri (2008). The 
inflation rate used in the accrual rate formula is 6.5% (the average inflation rate in the 10 years before the reform), 
and retirement is set at 40 working years. 
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close to retirement. Figures 3 and 4 show that the reform reduces the average propensity to 

consume. The reduction is in the range 1-3 percent, and is larger for workers who experience the 

shock earlier in their working life (t*=5 and t*=15 in Figure 4) relative to those close to 

retirement (t*=35). 

Overall, the simulations suggest that an unanticipated negative income shock to lifetime 

resources reduces the average propensity to consume and increases the wealth-income ratio. 

Furthermore, both effects depend on the size of the shock, and therefore are stronger for younger 

workers. To test these theoretical predictions, we now turn to the empirical analysis.  

 

 

4. Empirical estimates 

 

Table 3 reports sample statistics for public and private employees in the pooled 1989-2010 

sample, a total of 28,665 observations. We restrict the sample to households where the household 

head is aged 20-55, and is employed in either the public or the private sector, thereby excluding 

self-employed people (who of course are not entitled to severance pay) and workers near to 

retirement. The sample includes 61 percent private employees and 39 percent public employees. 

However, 48 percent of households have at least one public sector employee - the household 

head, the spouse or both. We exploit this information to check whether the reform has a stronger 

effect for households with more than one public sector employee, and to select a sample of 

households with at least one public employee.   

Net wealth is the sum of net financial assets and real assets. Net financial assets is the sum 

of transaction accounts, government bonds, CDs, corporate bonds, retirement accounts, life 

insurance, and stocks, less household debt. Real assets are the sum of real estate, unincorporated 

business holdings, valuables and art objects. Consumption is measured as non durable 

expenditures. 

For the whole sample, the wealth-income ratio is 3.88 (median is 3.19) and the 

consumption-income ratio is 0.77 (median is 0.74). The ratios differ by employment group and 

exhibit different trends. Figures 5 and 6 shows that private employees have a lower wealth-

income ratio and a higher consumption-income ratio than public employees, both before and after 

the reform. Notice that in Figures 5 and 6 the gap between the two lines widens after the reform. 
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Table 4 shows that the difference in the wealth-income ratio increases from 0.42 before the 

reform to 0.94 after the reform. The difference-in-difference estimates are 0.52 for the wealth-

income ratio and -0.05 for the consumption-income ratio, and both are statistically different from 

zero at the 1 percent level. These estimates show that post the reform public employees have 

increased their wealth and reduced their consumption relative to private employees, which 

confirms the simulation analysis. 

For several reasons the evidence provided in Table 4 is not conclusive about the effect of 

the reform. First, it does not consider that other variables (such as age, education, income) might 

shift wealth and consumption ratios after the reform. Macro shocks may also affect the two 

variables differently over time; examples from the early 2000s include the stock market crash and 

subsequent recovery, the decline in yields from short-term government bonds after the 

introduction of the euro, and the house price boom. 

To address these issues, we rely on regression analysis which allows us to study the 

exogenous variation in lifetime income brought about by the reform, controlling for households’ 

characteristics and group-specific trends. We test for the effect of the reform using the following 

regression framework: 

 

it i t i t it ity M POST M POST x             
 
where y is the ratio of wealth or consumption to disposable income, M is a dummy for the 

treatment group (public employees), POST is a dummy for the post-reform period (2002-2010), x 

a vector of the control variables (age, gender, education, family size) and ε is an error term.12 The 

parameter δ measures the effect of the reform. According to our simulation analysis, we expect 

δ>0 in the regression for the wealth-income ratio, and δ<0 in the regression for the consumption-

income ratio. 

The validity of our estimates rests on two assumptions: (1) the severance pay reform is 

exogenous with respect to consumer decisions, and (2) the reform is exogenous with respect to 

changes in sample composition. In relation to assumption (1), the possible endogeneity of the 

reform can be ruled out. The 2000 reform was not implemented in order to offset the different 

                                                 
12  Note that by appropriate redefinition of the variable M and the treatment group, this framework could be 
extended to examine the differential impact of the reform on households with more than one public employee (i.e. 
both spouses work in the public sector) or specific population groups. 
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wealth accumulation paths of the employment groups; rather, it was part of a deficit-reduction 

package aimed at reducing projected outlays in the public sector. 

Assumption (2) requires that the reform does not cause changes in the sample composition. 

These are possible if labor supply of public employees changes after the reform. The dynamics of 

labor income of private and public employees shows that the difference between the two groups 

is small, and that trends are similar over the sample period (see the Internet Appendix). As noted 

in Section 2, even if the severance reform does have any significant impact on labor supply, it 

will make the reduction in lifetime income and wealth smaller, which would make our results 

even stronger.13 In addition, to assess the validity of assumption (2) we check if job mobility 

from public to private employment (and vice versa) is independent of the severance pay reform, 

that is, that workers did not switch jobs as a result of the reform. Since the SHIW has a rotating 

panel component, we can check the validity of this assumption by computing transition rates 

across the two employment groups for each pair of adjacent survey years from 1989 to 2010. We 

find that, in each period, the probability of not changing sector is about 90% for both groups. 

Furthermore, we do not reject the hypothesis that the degree of sector mobility is the same before 

and after the reform for each of the estimated transition matrices, even controlling for household 

characteristics. Although we cannot directly test the hypothesis that workers did not change 

sector as a consequence of the reform, we take this as indirect evidence that the severance pay 

reform has not changed the overall pattern of worker mobility. 

 

4.1. Baseline estimates 

 

Table 5 reports the baseline estimates for the effect of the 2000 reform on the wealth-

income ratio. The positive coefficient of the public employment dummy mirrors the difference 

between employment groups in Figure 5, and shows that the wealth-income ratio is 0.42 higher 

for public employees than private employees. The positive coefficient of the post-reform dummy 

indicates the existence of a common trend since the wealth-income ratio of both groups increases 

by 0.88. The positive coefficient of the interaction term between the post-reform dummy and the 

                                                 
13  Note that income changes unrelated to the reform cannot explain simultaneously the positive effect on the 
wealth-income ratio and the negative effect on the consumption-income ratio. For instance, if the reform has no 
effect on wealth and consumption and income increases after the reform for public more than for private employees, 
both the wealth and the consumption-income ratios would fall. 
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treatment group indicates that the reform has increased the wealth-income ratio of public 

employees relative to private employees by 0.53.  

The second regression in Table 5 includes in the specification demographics controls.14 

Age and education are proxies for lifetime earnings, while regional dummies control for 

differences in wealth across Italian macro-regions. The coefficients of these additional variables 

have the expected sign. Wealth increases with age (equivalent to about 1 year’s earnings every 10 

years), and is higher for households headed by males who are high-school or college graduates. 

The parameter δ is 0.32 and is quite precisely estimated, showing that the impact on wealth of the 

severance pay reform is about one-third of the disposable income; evaluated on average 

disposable income, this corresponds to an impact of €9,180 or four months salary. Since the 

calculations in Table 2 show that for a public employee who enters the labor market after 2000 

(expecting a growth rate of earnings of 2.2%) the reform has reduced lifetime income by €22,980 

(relative to the old regime), the result suggests an offset ratio - the ratio between the increase in 

wealth and the reduction in severance pay - of 0.4. In a different context, this value is not far 

from estimates of the offset rate between social security wealth and private wealth, see for 

instance Gale (1998), Attanasio and Brugiavini (2003), and Bottazzi, Jappelli and Padula. (2006). 

The other two regressions in Table 5 focus on the consumption-income ratio.15 They show 

that public employees average propensity to consume reduced after the reform by 4 percentage 

points (column 3) and 3 percentage points (column 4). Note also that the positive coefficient of 

the post-reform dummy in the consumption regression reflects an aggregate effect, that is, a 

generalized, across-the-board increase in the consumption-income ratio for all groups, both those 

affected and those unaffected by the reform. The increase in the propensity to consume in the 

regressions of Table 5 matches therefore a general Italian trend of the past two decades, with a 

substantial decline of the average propensity to consume of the household sector (over 10 

percentage points from 1990 to 2010). The regressions of Table 5 show that for public employees 

the increase in the consumption-income ratio after the reform (the interaction term) is not as 

strong as for private employees, which we attribute to the reform. The results of Table 5 rest on a 

                                                 
14  The reference group is a private employee, without a college or high-school degree, living in Northern 
Italy. 
15  The response of durable consumption might be different than that of non durables. In the simulation 
consumption refers to non-durable expenditures, and therefore we prefer to use this definition of consumption also in 
the regressions. 
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number of assumptions, which are discussed in Section 4.3, where we perform several robustness 

checks and investigate the presence of group-specific pre-treatment trends, the robustness to 

alternative definitions of the treatment group, and the heterogeneity of the effect of the reform. 

In Table 6 we redefine the control group, considering as “treated” all households with at 

least one member (not necessarily the household head) who is a public sector employee. The 

effects are similar to those presented in Table 5. In particular, the reform increases the wealth-

income ratio by 0.3 (column 2), and reduces the consumption-income ratio by 0.024 (column 4).  

Since we are comparing two decades of data (pre and post 2000), the jump in the ratio is 

not what we observe in the year after the reform, but rather the increase of the conditional mean 

of the ratio in 2002-10 compared to 1989-2000. To distinguish between the short and long-run 

responses of wealth and consumption after the reform we run regressions on two subsamples, one 

including only the years 2000 and 2002 (just before and after the reform), and the other including 

only the first and the last years of data (1989 and 2010). The results, reported in the Internet 

Appendix, show a stronger effect of the reform in 1989 and 2010 than in the 2000-2002 sample. 

Note, however, that the sample size is smaller than in our baseline regressions, so standard errors 

tend to be larger. 

 

 

4.2. Tests by number of public employees and years of contributions 

 

In Table 7 we distinguish between households with only one public employee (one of the 

two partners or another family member), and households with two or more public employees. 

Since the wealth loss induced by the reform is larger if there is more than one public employee in 

the household, we expect the reform to have a stronger effect on these households. In the wealth-

income ratio regression the coefficient of the interaction term between the post-reform dummy 

and the dummy “one public employee” is 0.28, while the interaction coefficient of the dummy for 

“more than one public employee” is 0.36. In the consumption regressions, the variable “More 

than one public employee  post-reform” shows that households with more than one public 

employee reduced consumption by more than those with only one public employee (-0.34 vs. -
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0.32 in column 3, and -0.30 vs. -0.26 in column 4). However, the coefficients of these regressions 

are estimated with larger standard errors than in the baseline regressions.16 

The simulation analysis in Section 3 suggests that the reform has the strongest impact on 

young public employees since the reduction in severance pay is relatively small for employees 

close to retirement. To test this prediction, Table 8 reports the regressions for the wealth-income 

ratio splitting the sample by number of years of contributions of the household head. We find that 

the coefficient of the interaction term is 0.41 for workers with less than 30 years of contributions, 

, and is not statistically different from zero for workers close to retirement (more than 30 years of 

contributions). 

The results for the consumption-income ratio, reported in columns 3 and 4 ofTable 8, show that 

the interaction coefficient is larger in absolute value for younger workers (-0.034) than for older 

workers, for whom the coefficient is not precisely estimated. . .17 

 

 

4.3 Robustness checks 

 

The main challenge to the identification design in a difference-in-difference framework is 

the potential effect of group-specific pre-treatment trends. If the wealth-income ratio and the 

consumption-income ratio evolve differently between public and private employees before the 

reform, our results would falsely detect an effect of the reform when the effect can actually not be 

there. To control for the existence of pre-treatment trends we follow Bell, Blundell and Van 

Reenen (1999) and perform two checks. The first amounts to restrict our sample to the years 

before the reform and to redefine the post-reform dummy as a variable taking value 1 after 1995 

and value 0 otherwise, which means to pretend that the reform has taken place in 1995.18 In the 

                                                 
16  In the Internet Appendix we repeat the estimation distinguishing between a treated group in which all 
family members are public sector employees and a control sample which has all family members as private sector 
employees. Results are qualitatively similar to the baseline regressions. See Section 4.3 below. 
17  In the Internet Appendix we report estimates using age-splits, showing that the effect is mostly 
concentrated among the young (less than 45 years old). See Section 4.3 below. 
18  Notice that there are two surveys before the reform, 1995 and 1998. Thus, using 1995 as “reform year” 
allows using two years of data before the reform (1989 and 1991) and two years after (1998 and 2000). 
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second check we retain the whole sample (years 1989-2010), but add to the baseline specification 

the post-1995 dummy and its interaction with the public employee dummy.19 

In both checks the main coefficient of interest is that of the interaction between the public 

employee and the post-1995 dummies, which would be statistically different from zero in the 

presence of group-specific pre-reform trends. The results are reported in the Internet Appendix, 

and show that the coefficients of the interaction term are not statistically significant, thus 

providing no support for the existence of group-specific pre-treatment trends (columns 1 to 4). 

Moreover, columns (3) and (6) show that the coefficients of the interaction term between the 

public employee and the “true” post-reform dummies are statistically significant and comparable 

in size to those found in Table 5, after one controls for pre-treatment group-specific trends 

through the interaction between the he public employee and the post-1995 dummies. 

A second challenge to our identification design is related to how the treatment group is 

defined. We consider in the treated group households whose head is a public employee. 

Therefore, it may well be that the treatment group contains households whose head is a public 

employee while other members are not. In the Internet Appendix we redefine the treatment group 

as households whose all members are public employees and the control group as households 

whose all members are private employees (other households are excluded from the analysis). The 

results, reported in columns (1) and (2) for the wealth-income ratio and in columns (3) and (4) for 

the consumption-income ratio, are similar to those reported in Table 5, thus supporting the 

validity of our baseline definition of treatment and control groups. 

The identification assumption of difference-in-difference estimates are more credible 

through the conditioning on a set of control variables, and for this reason in Table 5 we include 

age, gender, family size, education, and area of residence. Adding these controls attenuates the 

effects of the reform but does not alter our main conclusions. However, one still wonders if one 

can make the identification assumptions even more credible by expanding the set of controls. 

This is achieved in the in the Internet Appendix where we opt for a finer description of the effects 

of geography, obtained by replacing the area dummies with a finer classification based on 19 

regional dummies. The results suggest that using regional dummies does not affect the main 

conclusions on the effect of the reform on the wealth-income and consumption-income ratios. In 

                                                 
19  Group specific trends are problematic for the differences-in-differences design both before and after the 
reform. We also check the stability of the results removing post-2008 observations. The results are similar to those 
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the Internet Appendix we add sector dummies to the baseline specification, and results are also 

similar to the baseline estimates. 

Another threat to the differences-in-differences design has to do with the heterogeneity of 

the treatment effects. The baseline results in Table 5 rely on the standard difference-in-difference 

hypothesis by assuming that the effect of the reform is homogeneous. However, if the true effect 

is heterogeneous along some relevant dimension, the estimated effect is some average of the 

underlying effects, and except for special cases, might bear little resemblance with them. The 

simulations show that the effects are indeed heterogeneous along a relevant dimension, and in 

particular that they are with the effect being larger for younger households. Table 8 investigates 

already this implication, which is further addressed in the Internet Appendix, which reports 

sample splits by age. The results indicate a stronger effect for households headed by individuals 

younger than 45 years, in line with our expectations, and imply that the results for the whole 

sample are mainly driven by the group of younger households.  

While not being explicitly rooted in our simulation model, education is a further dimension 

of heterogeneity, which can be relevant for our results. The Internet Appendix documents the 

heterogeneity of the effect between education groups. The wealth response of the group with 

higher education is stronger than that of the group with less education, a fact that might be linked 

to financial sophistication of people with higher education. However, the consumption response 

is similar in the two groups. Therefore we abstain from making strong conclusions from the 

group estimates. 

A final concern is that the difference-in-difference estimator requires that the expectations 

of the potential outcomes (the wealth-income ratio and the consumption-income ratio) do not 

depend on the treatment status (public versus non-public employee), conditional on a set of 

covariates; that is, differences-in-differences estimators are not valid in the presence of pre-

treatment trends. Matching estimators provide an alternative identification strategy. However, 

since they do not allow controlling for selection on unobservable variables, one can view 

matching as an alternative approach to identify the effect of the reform. We therefore rely also on 

results obtained using the propensity score matching and the nearest neighbor matching 

algorithm. The propensity score is estimated using age, gender, family size, education and 

geographical area as controls and satisfies the balancing property at standard significance levels. 

                                                                                                                                                              
reported in Table 5.  
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Results are reported in the Internet Appendix and are quite similar to those reported in the main 

text.   

 

 

5. Summary 

 

We study how an unanticipated negative shock on lifetime resources affects households’ 

consumption and wealth. The negative income shock we consider is the 2000 Italian severance 

pay reform, which has resulted in a significant wealth loss for public employees but does not 

affect private employees. Therefore, the reform provides the quasi-experimental setting to 

identify the effect of a negative income shock on consumption and wealth.  

To gauge the impact of the shock, we simulate a standard life-cycle model of intertemporal 

choice with income uncertainty, and a parameterization of severance pay that closely resembles 

the Italian pre and post-reform regimes. The simulations show that the shock reduces the average 

propensity to consume and increases the wealth-income ratio. Furthermore, since the shock is 

greater for young individuals, both responses are larger for individuals with longer retirement 

horizons relative to those close to retiring. 

Relying on data from the Bank of Italy SHIW, we used a large representative sample of the 

Italian population available for 1989 to 2010 to show Italian households responses to the 

reduction in future severance pay brought about by the reform - accumulation of more private 

wealth and reduced consumption. In our baseline estimates a reduction in severance pay equal to 

one year’s income is followed by an increase in wealth of about four months income and a 

reduction of 3 percentage points in the average propensity to consume. The empirical analysis 

yields two other results that are in line with our simulation analysis: (i) the wealth response is 

stronger among households with more than one public employee, and (ii) the effect of the reform 

is stronger for young workers, who expect the strongest decline in severance pay. 
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Figure 1 
The simulated wealth-income ratio before and after the severance pay reform 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Note. The figure plots the simulated wealth-income ratio before the severance pay reform (lower curve) and after the 
reform (upper curve). Appendix A reports the parameters used in the simulations. 

 
 

Figure 2 
Simulated change in the wealth-income ratio after the severance pay reform 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Note. The figure plots the change in the simulated wealth-income ratio before and after the severance pay reform for 
four different groups of workers. The first group experiments the reform after five years of work (top curve), the 
second group after 15 years (second from the top), the third after 25 years (third from top), and the fourth group after 
35 years (bottom curve). Appendix A reports the parameters used in the simulations. 
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Figure 3 
The simulated consumption-income ratio before and after the severance pay reform 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note.  The figure reports the simulated consumption-income ratio before the severance pay reform (upper curve) and 
after the reform (lower curve). Appendix A reports the parameters used in the simulations. 

 
 

Figure 4 
Simulated change in the consumption-income ratio after the severance pay reform 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note. The table reports the change in the simulated consumption-income ratio before and after the severance pay 
reform of four different groups of workers. The first group experiments the reform after five years of work (bottom 
curve), the second group after 15 years (second from the bottom), the third after 25 years (third from bottom), and 
the fourth group after 35 years (top curve). Appendix A reports the parameters used in the simulations. 
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.Figure 5 
Wealth-income ratio, by occupation 
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Note. The figure shows the time-series profile of the median wealth income ratio by occupation group. The 
continuous line refers to pubic employees, the dashed to private employees.  Data are drawn from the 1989-2010 
SHIW 

Figure 6 
Consumption-income ratio, by occupation 
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Note. The figure shows the time-series profile of the median wealth income ratio by occupation group. The 
continuous line refers to pubic employees, the dashed to private employees.  Data are drawn from the 1989-2010 
SHIW. 
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Table 1 
 

The severance pay reform  
 
 

 Type of contract 
 

Severance payment 

Private employees All contracts 
 

Years of contributions ×0.0691× yearly salary. Contributions 
are capitalized using the 0.015+0.75π accrual rate. 
 

Public employees 
Pre-reform 
 

All contracts Years of contributions ×  0.80 × (final yearly salary / 12) 

Public employees 
Post-reform 

Contracts signed 
before December 
2000  

Pro-rata regime, with two components. The first component is 
0.8 × Number of years of contribution until 12/2010 × (last 
yearly salary/12). The second component is 0.0691 × yearly 
earnings, capitalized at the rate 0.015+0.75π. The weights of 
the two components are given by years of service before and 
after December 2010. 
 

 Contracts signed 
after December 
2000 

Years of contributions ×0.0691× gross yearly salary. 
Contributions are capitalized using the 0.015+0.75π accrual 
rate (same as for private employees) 

 
Note. Public sector employees are state government employees. Before the reform, a slightly different formula 
applied to local government employees. After the Law DPCM 20/12/1999, the new regime applies to all public 
employees whose contract was signed after January 2001, while a pro-rata system applies to contract signed before 
12/2001. 
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Table 2 
The severance pay before and after the reform 

 
 Before the reform 

 
After the reform 

  
 

(1) 

Contracts signed before 
December 2000  

(2) 

Contracts signed after 
December 2000 

(3) 
 

g=1.53%, y0=15,800 76,195 69,303 58,065  
    
g=2.23%, y0=18,000 116,517 100,976 77,996 
    
g=2.62%, y0=20,000 146,234 124,342 92,980 
 
Note. The table shows severance pay (in euro) for public employees before and after the reform. Severance pay is 
obtained assuming that employees retire after 40 years of work. The inflation rate used in the accrual rate formula is 
6.5%, corresponding to the 1970-2010 historical average, g is the real yearly growth rate of earnings, and y0 the 
starting salary. In the first and last rows g and y0 correspond to historical averages for blue and white collar workers. 
In the second row g and y0 correspond to the historical average for all employees. In column (2) severance pay is 
computed “pro-rata”, for a worker who starts working in 1995. 
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Table 3 
Sample statistics for variable used in the estimation 

 
Variable Mean 

 
Median Standard deviation 

    
Public employee 0.39 0.00 0.49 
Public employee in the household 0.48 0.00 0.50 
Private employee 0.61 1.00 0.49 
Age 42.16 43.00 7.95 
Male 0.79 1.00 0.41 
College degree 0.12 0.00 0.33 
High school 0.39 0.00 0.49 
Family size 3.25 3.00 1.28 
Resident in the North 0.47 0.00 0.50 
Resident in the Centre 0.21 0.00 0.41 
Resident in the South 0.32 0.00 0.47 
Wealth / income  3.88 3.19 4.19 
Consumption / income 0.77 0.74 0.59 
Disposable income 28.69 25.65 16.38 
 
Note. Data are drawn from the 1989-2010 SHIW. The sample includes 28,665 observations. 
 
 

Table 4 
Wealth-income and consumption-income ratios before and 

after the severance pay reform 
 

 Pre-reform Post-reform Change after the reform  
 

Wealth-income ratio    
Private employees 3.29 4.17 0.88 
Public employees 3.71 5.11 1.40 
Difference 0.42 0.94 0.52 
    
Consumption-income ratio    
Private employees 0.76 0.81 0.05 
Public employees 0.75 0.75 0.00 
Difference -0.01 -0.06 -0.05 

 
Note. Data are drawn from the 1989-2010 SHIW. The sample includes 28,665 observations. 
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Table 5 
Baseline specifications 

 
 Wealth-income ratio 

 
Consumption-income ratio 

 (1) (2) (3) (4) 
     
Public employee 0.417 0.015 -0.017 0.002 
 (0.065)*** (0.065) (0.009)* (0.010) 
Post-reform period 0.881 0.772 0.048 0.059 
 (0.063)*** (0.063)*** (0.009)*** (0.009)*** 
Public employee   post-reform 0.526 0.321 -0.040 -0.030 
 (0.103)*** (0.101)*** (0.015)*** (0.015)** 
Age  0.088  -0.004 
  (0.003)***  (0.000)*** 
Male  0.093  -0.009 
  (0.063)  (0.009) 
Family size  0.051  -0.009 
  (0.021)**  (0.003)*** 
College degree  1.814  -0.137 
  (0.079)***  (0.012)*** 
High school diploma  1.290  -0.082 
  (0.052)***  (0.008)*** 
Resident in the Centre  0.507  0.037 
  (0.063)***  (0.009)*** 
Resident in the South  -0.040  0.092 
  (0.057)  (0.008)*** 
Constant 3.291 -1.231 0.763 0.978 
 (0.041)*** (0.147)*** (0.006)*** (0.021)*** 
R2 0.02 0.08 0.00 0.02 
 
Note. Data are drawn from the 1989-2010 SHIW. Standard errors are reported in parentheses. *** denotes statistical 
significant at 1% confidence level; ** significant at 5% level; * significant at 10% level. The sample includes 28,665 
observations. 
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Table 6 
At least one public employee in the household 

 

 Wealth-income ratio 
 

Consumption-income ratio 

 (1) (2) (3) (4) 

     

Public employee in the household 0.421 -0.048 -0.057 -0.033 
 (0.063)*** (0.063) (0.009)*** (0.009)*** 
Post-reform period 0.863 0.742 0.045 0.056 
 (0.069)*** (0.068)*** (0.010)*** (0.010)*** 
Public employee in the household  0.466 0.306 -0.030 -0.024 
  post-reform (0.100)*** (0.098)*** (0.014)** (0.014)* 
Age  0.088  -0.004 
  (0.003)***  (0.000)*** 
Male  0.069  -0.012 
  (0.063)  (0.009) 
Family size  0.049  -0.008 
  (0.021)**  (0.003)*** 
College degree  1.843  -0.125 
  (0.079)***  (0.012)*** 
High school diploma  1.298  -0.076 
  (0.053)***  (0.008)*** 
Resident in the Centre  0.513  0.039 
  (0.063)***  (0.009)*** 
Resident in the South  -0.024  0.093 
  (0.057)  (0.008)*** 
Constant 3.249 -1.205 0.785 0.981 
 (0.045)*** (0.147)*** (0.006)*** (0.022)*** 
R2 0.02 0.08 0.00 0.02 
 
Note. Data are drawn from the 1989-2010 SHIW. Standard errors are reported in parentheses. *** denotes statistical 
significant at 1% confidence level; ** significant at 5% level; * significant at 10% level. The sample includes 28,665 
observations. 
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Table 7 
Distinguishing between one and more than one public employee in the household 

 

 Wealth-income ratio 
 
 

Consumption-income ratio 

 (1) (2) (3) (4) 

One public employee 0.361 -0.001 -0.032 -0.016 
 (0.069)*** (0.068) (0.010)*** (0.010)* 
More than one public employee 0.598 -0.204 -0.130 -0.090 
 (0.100)*** (0.101)** (0.014)*** (0.015)*** 
Post-reform period 0.863 0.745 0.045 0.058 
 (0.069)*** (0.068)*** (0.010)*** (0.010)*** 
One public employee  post-reform 0.454 0.281 -0.032 -0.026 
 (0.108)*** (0.105)*** (0.015)** (0.015)* 
More than one public employee  0.537 0.363 -0.034 -0.030 
 post-reform (0.166)*** (0.161)** (0.024) (0.024) 
Age  0.088  -0.004 
  (0.003)***  (0.000)*** 
Male  0.078  -0.008 
  (0.063)  (0.009) 
Family size  0.054  -0.006 
  (0.021)**  (0.003)* 
College degree  1.871  -0.113 
  (0.080)***  (0.012)*** 
High school diploma  1.306  -0.072 
  (0.053)***  (0.008)*** 
Resident in the Centre  0.513  0.039 
  (0.063)***  (0.009)*** 
Resident in the South  -0.026  0.093 
  (0.057)  (0.008)*** 
Constant 3.249 -1.240 0.785 0.965 
 (0.045)*** (0.148)*** (0.006)*** (0.022)*** 
R2 0.02 0.08 0.01 0.02 
 
Note. Data are drawn from the 1989-2010 SHIW. Standard errors are reported in parentheses. *** denotes statistical 
significant at 1% confidence level; ** significant at 5% level; * significant at 10% level. The sample includes 28,665 
observations. 
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Table 8 
Sample splits by years of contributions to the severance pay fund 

 
 Wealth-income ratio 

 
Consumption-income ratio 

 30 >30 30 >30 
  (2)  (4= 
     
Public employee -0.078 0.392 0.006 -0.022 
 (0.063) (0.150)*** (0.007) (0.010)** 
Post-reform period 0.672 1.194 0.067 0.018 
 (0.071)*** (0.152)*** (0.016)*** (0.010)* 
Public employee  post-reform 0.406 -0.081 -0.034 -0.011 
 (0.119)*** (0.253) (0.014)** (0.016) 
Age 0.097 0.030 -0.004 -0.010 
 (0.004)*** (0.027) (0.001)*** (0.003)*** 
Male 0.059 0.430 -0.005 -0.020 
 (0.073) (0.180)** (0.011) (0.018) 
Family size 0.071 -0.128 -0.008 -0.019 
 (0.024)*** (0.053)** (0.005)* (0.004)*** 
College degree 1.760 1.994 -0.151 -0.060 
 (0.086)*** (0.358)*** (0.010)*** (0.016)*** 
High school diploma 1.263 1.293 -0.094 -0.028 
 (0.057)*** (0.140)*** (0.010)*** (0.009)*** 
Resident in the Centre 0.561 0.287 0.036 0.045 
 (0.072)*** (0.141)** (0.020)* (0.008)*** 
Resident in the South -0.027 -0.151 0.086 0.119 
 (0.064) (0.141) (0.008)*** (0.011)*** 
Constant -1.558 1.741 0.954 1.297 
 (0.160)*** (1.389) (0.040)*** (0.153)*** 
Observations 23767 4898 23767 4898 
R2 0.08 0.06 0.01 0.04 

 
Note. The table reports OLS regressions for sample splits defined by the number of years of contributions. Data are 
drawn from the 1989-2010 SHIW. Standard errors are reported in parentheses. *** denotes statistical significant at 
1% confidence level; ** significant at 5% level; * significant at 10% level. 
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Appendix 
 
A. Simulation of the consumption and wealth effects of the reform 
 
To simulate the effect of the severance pay reform on the propensity to consume and the wealth-
income ratio, we assume that consumers have finite horizons and choose consumption, Ct, to 
maximize the following objective function:  
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where β is the subjective discount factor, the instantaneous utility function is 
1 1( 1)(1 )tC     , 

and 0   is the coefficient of relative risk aversion. The dynamic budget constraints are: 
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where r, Y, S, N are, respectively, the interest rate, net earnings, severance pay and retirement 
age. We assume that until retirement a public employee faces the following income process: 
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where G is the growth rate of earnings, Pt+1 is the permanent component of earnings, and Vt+1 and 
Zt+1 are i.i.d. shocks with mean equal to 1. Severance pay is illiquid and is paid out as a lump-sum 
at age N. In the pre-reform regime, the severance pay of a public employee is: 
 

10.8 NN Y   . 
 
In the post-reform regime, severance pay is computed as: 
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where the accrual rate is 0.015 0.75   . After retirement consumers rely only on 
accumulated savings and severance pay to finance consumption. Notice however that the 
simulated consumption and wealth effects are quite similar if one introduces social security 
contributions proportional to earnings, and benefits proportional to lifetime income. 
 
We solve the model using the endogenous grid point algorithm and exploiting the homogeneity 
of the utility function to express the variables as a ratio of the permanent component of income. 
The simulations produce life-cycle profiles of consumption and cash-on-hand (wealth plus 
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income) in both regimes. Note that the simulated profiles in the old regime describe the 
consumption and cash-on-hand  trajectories had the reform not taken place. 
 
To simulate the model, we assume that the reform takes place unexpectedly after t* years of 
work. We assume that the growth rate of real earnings equals the 1970-2010 average growth rate 
of earnings for the Italian economy (2.3%), the real interest rate is 1.5 percent, and the coefficient 
of relative risk aversion is 2. The standard deviations of permanent and transitory shocks are 0.16 
and 0.28, respectively, as in Jappelli, Padula and Pistaferri (2008). The inflation rate used in the 
accrual rate formula is the average inflation rate in 1991-2000 (6.5%) and retirement age is set at 
40 working years. We simulate the model for 1,000 individuals, and report average consumption 
and wealth profiles in Figures 1 to 4. 
 
 
B. The Survey of Household Income and Wealth (SHIW) 
 
In Italy the main source of microeconomic data for macroeconomists is the Bank of Italy Survey 
of Household Income and Wealth (SHIW), which collects detailed information on demographics, 
households' consumption, income, real and financial wealth. The availability of household data 
on income, consumption and wealth in the same dataset (as well as the presence of a panel 
component) is what makes the SHIW a unique reference for researchers interested in 
consumption, income and wealth inequality, and their changes over time. Jappelli and Pistaferri 
(2010) present stylized facts on labor supply, income, consumption, wealth, and several measures 
of consumption and income inequality  
 
The SHIW was conducted annually from 1965 to 1987, and then biannually since 1987 (with the 
exception of a three-year interval between 1995 and 1998). In 1987 the SHIW over-sampled rich 
households to collect more accurate statistics on asset holdings. Consumption and income data 
are available for all years, but information on wealth is available only since 1987 (before only 
information on real assets is available). In the paper we use data for the 1989-2010. 
 
The SHIW is a representative sample of the Italian resident population. The sample design is 
consistent with that used by the Labor Force Survey conducted by ISTAT (the Italian National 
Statistical Institute), and therefore the participation rate, and the distribution of employees by 
sector and occupation match those of the general population. Sampling is carried out in two 
stages: the first consists of the selection of municipalities, the second the selection of households. 
Municipalities are categorized into 51 strata, defined by 17 regions and 3 classes of population 
size (over 40,000, 20,000-40,000, less than 20,000). All municipalities in the first group are 
included. Those in the second and third groups are selected randomly with a probability 
proportional to their population size. In the second stage households are selected randomly from 
registry office records. The response rate has been between 35 and 50 percent throughout the 
sample period. 
 
Data are collected through personal interviews in the first months of the calendar year (February 
to May). Flow income and consumption refer to the previous year, which in Italy coincides with 
the calendar year. Wealth and debt variables are end-of-period values. Questions concerning the 
whole household are answered by the head of the family or by the person most knowledgeable 
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the family finances. Questions on individual incomes are answered by each member, wherever 
possible. The unit of observation is the family, which is defined to include all persons residing in 
the same dwelling who are related by blood, marriage or adoption. Individuals selected as 
“partners or other common-law relationships” are also treated as families.  
 
Details about the survey are published in the Bank of Italy official website. Publications reporting 
the main results of each survey and the questionnaires are available at: 
http://www.bancaditalia.it/statistiche/indcamp/bilfait/boll_stat. English versions of these 
publications are available starting from 1998. 
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