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This paper analyses the impact of health, pension systems and longevity on savings. It uses a simple life-cycle model embodying social transfers (health care and pension expenditures) and changes in longevity to determine the level of household savings. From this model, we derived an econometric specification, augmented with the effects of public budget balances. The model is estimated for a panel of 22 OECD countries for the period 1970-2009. Our principal result is that, from the point of view of incentive to save, health transfers have a similar impact as pension replacement rates. Therefore, welfare reforms that reduce replacement rates without reforming health system may not have all the expected impact on household savings. In line with life-cycle theory, we found that longevity increases saving ratios.

Introduction

The life cycle hypothesis is the main framework used in economics to model the relations between age, consumption and saving behaviour. It has been largely used to understand households' saving behaviour, design pension reforms and manage the effects of ageing. In this context, the main focus of this paper is to understand the impact of pension and public health systems on household saving behaviour. In this paper we use a life-cycle model combining the impact of pension replacement rates, together with provision of public health care and longevity on savings. On its basis, we then develop a reduced-form estimated through a panel data set including 22 OECD countries from the period 1970-2009.

Our approach relies on a number of previous papers, which aimed to reconcile observed saving behaviour facts with the life-cycle theory. Concerning the impact of welfare systems, our starting point is the seminal paper by [START_REF] Feldstein | Social Security, induced retirement and aggregate capital accumulation[END_REF] who highlighted a negative link between Pay-As-You-Go (PAYG) pension systems and household savings. Subsequent empirical tests on the impact of pension systems on household saving have produced mixed results (e.g. Edwards, 1996;[START_REF] Baillu | Do Funded Pensions Contribute to Higher Aggregate Savings? A Cross Country Analysis[END_REF][START_REF] Callen | Empirical determinants of households saving : Evidence from OECD countries[END_REF]Corsetti, Schmidt-Hebbel, 1995, Bosworth and[START_REF] Bosworth | Pension Reform and Saving[END_REF][START_REF] Murphy | Pension Funds and National Saving[END_REF]. Sample heterogeneity, however, has made these results difficult to compare. 1 The empirical results presented in this paper would tend to endorse the view that welfare systems may generate disincentives to save.

Concerning the impact of longevity, [START_REF] Bloom | Longevity and Life-Cycle Savings[END_REF] argued that higher life expectancy should lead to an increase of precautionary savings. Empirical work, however, has also found an opposite sign. More recently, [START_REF] Bloom | Demographics Change, Social Security Systems and Savings[END_REF] have shown that in the absence of strong saving retirement incentives, such as in PAYG systems, an increase in longevity does not induce higher savings. 2 This remains an empirical issue to be addressed. Our results support a positive link between longevity and savings.

The impact of health consumption on savings can be related, among others, to an observed fall in consumption in other consumption goods after retirement. This is a stylized fact observed in most OECD countries (e.g. US, UK and Italy), across time periods and for different measures of household spending. It seems to contradict the hypothesis that marginal utility of consumption should be the same before and after retirement. A possible explanation would be to assume that retirement may occur as the result of an anticipated shock. This uncertainty could generate a fall in consumption at retirement, 3 but the estimated impact of this effect is small (see [START_REF] Blau | Retirement and Consumption in Life-cycle Model[END_REF]. Thus, 1.

Edwards (1996) found that the social security system has a negative impact on private saving using a sample of 32 countries (developed and developing countries). [START_REF] Baillu | Do Funded Pensions Contribute to Higher Aggregate Savings? A Cross Country Analysis[END_REF] also found a positive and statistically significant impact of pension funds on savings using a panel of 11 countries for the period 1982-93. On the other hand, [START_REF] Bosworth | Pension Reform and Saving[END_REF] did not find any econometrically significant impact on private saving for a set of 11 countries during the period 1971-2000. [START_REF] Murphy | Pension Funds and National Saving[END_REF] considered 43 countries for the period 1960-2002 and found that only mandatory contribution to funded pension systems increase national saving.

2.

This of course only holds when the age of retirement is fixed and not linked to longevity, which is still the case in most social security systems in OECD countries.

3.

Often referred in the literature as a possible 'retirement-consumption' puzzle.

other explanations should be considered. Accordingly, some authors (e.g. [START_REF] Browning | Household Saving: Micro Theories and Micro Facts[END_REF][START_REF] Browning | The Life-Cycle Model of Consumption and Saving[END_REF] suggest that a deterioration of health status, a decrease of family size or increased mortality risk could reduce the marginal utility of consumption. Allowing for uncertainty, [START_REF] Banks | Is There a Retirement-Savings Puzzle?[END_REF] argued that unanticipated shocks occurring around the date of retirement could explain the fall in spending within the context of the life-cycle model, while [START_REF] Bernheim | What Accounts for the Variation in Retirement Wealth among U.S. Households?[END_REF] argued that workers do not adequately foresee the decline in income associated with the retirement or the risks associated with different retirement saving and pension schemes [START_REF] Clark | Individual pension related risk propensities: the effects of sociodemographic characteristics and a spousal pension entitlement on risk attitudes[END_REF]. Aguiar andHurst (2005, 2009) argued that when non-durable expenditures are disaggregated into detailed consumption categories, work-related expenditures account for most of the decrease in consumption. Along these lines, [START_REF] Hurd | The Retirement-Consumption Puzzle: Anticipated and Actual Declines in Spending at Retirement[END_REF] suggested that the drop in consumption spending cannot be explained by the simple one-good life cycle model, with forward-looking consumers. Certain work-related consumption expenditures stop at retirement and market-purchased goods and services are substituted by household home production. Notably, long-term care services are often provided informally within families.

We follow the latter argument and consider in our model that a different basket of goods is consumed in active life and retirement, in particular the share of health consumption is typically higher after retirement. 4 This approach has been pursued in a number of papers analysing the impact on ageing on health and productivity (e.g. [START_REF] Aisa | Population Ageing, Health care and Growth: a comment on the effect of Capital accumulation[END_REF] in a general equilibrium context.

In this paper we rather focus on the impact of welfare systems and argue that the fact that the bundle of consumption at old-age could be twisted towards a heavily subsidised good, such as health care, might decrease savings. To model this less-explored relationship among saving determinants, we use a two-period optimal consumption model, with social welfare transfers and longevity. We use this framework to derived a reduced-form also controlling for other traditional determinants of savings, such as the Ricardian compensation between private and public savings.

The next section motivates the research by describing key empirical facts on age, consumption and welfare goods. Section 3 presents the life-cycle model used in this paper. In section 4, presents econometric panel estimates. A final section concludes.

Stylised facts on age, consumption and welfare goods

It is well-known that total consumption displays a hump-shaped profile across age-groups. More precisely, the consumption profile is hump-shaped across households headed by individuals belonging to different age groups. This is not equivalent to say that the consumption profile is humpshaped over the life cycle mainly due to the possible existence of cohort and time effects. Nonetheless, Fernandez-Villaverde and Krueger (2007) suggest that the bias induced by the use of age-groups instead of cohorts may not be very large for the estimation of the hump-shaped consumption profiles. Therefore, the snapshot picture of total consumption per household by agegroups can approximate the life-time consumption profile of a cohort (e.g. static ageing as opposed to dynamic ageing). This approach takes an agnostic view on how a combination of various household characteristics in conjunction with institutional factors in each country affects the lifecycle consumption pattern. Note that when the age-income profile is more hump-shaped than consumption, the above observed age-consumption patterns are still compatible with some consumption smoothing over the life cycle [START_REF] Attanasio | Consumption[END_REF]. Most expenditure items also display a hump-shaped profile, with consumption level per capita increasing steadily with age, peaking at middle-age then decreasing. However, health care is one the few consumption items that tends to increase with age.

Health care is also heavily subsidised in most countries. The shares of publicly provided health services to household income increased steadily since the 1970s (e.g. in France, Sweden, UK and USA, see Figure 1). By 2003, the ratios of public health expenditures to Household income ranged from 5-7% in UK and US to 10-15% in France and Sweden.

[Figure 1. Ratio of Public Health Expenditure to Household income]

At the same time, average replacement rates also increased in most countries (Figure 2). 5 For example, in France, Italy and Portugal they had reached close or above 80% by 2003. In US, starting from a lower basis they reached nearly 55%. Only in Sweden they have declined to around 55% following pension reforms.

[Figure 2. Average replacement rates in OECD countries]

The impact of welfare systems and longevity on savings

The most widely used framework to study the link between ageing, consumption and saving is the life cycle model [START_REF] Modigliani | Utility analysis and the consumption function: an interpretation of cross-section data[END_REF][START_REF] Ando | The Life Cycle Hypothesis of Saving: Aggregate Implications and Tests[END_REF][START_REF] Friedman | The Theory of the Consumption Function[END_REF]. In its simplest version, individuals live two periods. In the first period each person earns a wage from his/her labour supply and, in the second period, the person retires. Individuals save from their wage income to provide for the second-period consumption with a constant rate of interest (i.e., the rate of interest does not vary with the level of saving). The main result obtained from this framework is that the consumption is smoothed in the sense of holding marginal utility constant during the life: the individuals will save in order to transfer purchasing power to the period of the retirement.

To guide our investigation of the ageing-related facts described above, we use a simple life-cycle model. Following [START_REF] Yaari | Uncertain Lifetime, Life Insurance and the Theory of the Consumer[END_REF], [START_REF] Bohn | Social Security and Demographic Uncertainty: The Risk Sharing Properties of Alternative Policies[END_REF] and [START_REF] Chakraborty | Endogenous lifetime and economic growth[END_REF], we consider a two-period overlapping generation's model (hereafter, OLG) with a survival probability. 6 This provides a tractable framework to think about the different determinants of savings at the individual level. Our aim is to consider the institutional settings of the welfare system after retirement and how they impact saving behaviour. The model combines Pay-as-You-Go (PAYG), funded pension retirement incomes and welfare transfers (e.g. public health insurance). Each agent optimises her/his consumption and saving over the two periods. In the first period, each agent splits disposable wages w i into a bundle of consumption goods (C i ) and saving (S i ):

5. Average replacement rates are defined here as the ratio between average pension benefits to gross average wages. They were computed using the data OECD Pension and ADB databases.

6.

In another context, Jorgensen and Jensen ( 2008) incorporate the survival probability in a stochastic OLG model with endogenous labour supply.
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Where α is the rate of social contributions.

Following [START_REF] Hurd | The Retirement-Consumption Puzzle: Anticipated and Actual Declines in Spending at Retirement[END_REF], we consider two different bundles of goods in active life and retirement. This captures the change in the structure of consumption. In the bundle of goods (H i ) 7 consumed in the second period certain goods such as health and long-term care would have a much stronger weight and could be highly subsidised.

To finance consumption in the second period, the agent receives a PAYG pension with a replacement rate β, the accumulated saving accrued by the return on capital r and a given amount of transfers (T) subsidising health consumption. Note that the amount of savings accumulated for the second period has to be scaled down by the survival probability p i (assumed to be strictly positive) given that when the latter increases, the consumption has to be spread over a longer retirement period, as follows:
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Note that this introduces uncertainty not on the age of retirement, but on its duration. This enables to focus on longevity effects and is a departure from standard two-period OLG models. By definition, the income from the PAYG system and the welfare transfers are not affected by changes in the longevity (at least at the individual level). Also note that we did not introduce a pure time-preference parameter because, under uncertainty, the survival probability captures the effect of the discounting parameter (see [START_REF] Chakraborty | Endogenous lifetime and economic growth[END_REF]). 9 To simplify, we omitted the index corresponding to the time period.

Solving for S

i in (2) and replacing into (1), we obtain the inter-temporal budget constraint:
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Maximising the utility of each agent under the budget constraint (3), we obtain:
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This assumption does not entail a loss of generality in the model, as we could have introduced a composite consumption good in the form δ.C + (1-δ).H, with the weight δ changing from period 1 to period 2.

8.

Using a survival probability is identical to modelling the length of life in the retirement period. Note that this probability is an indication of life expectancy. By normalising the duration of one period to one, life expectancy is by definition (1+p). For example, if period 1 is equal to 60 years and total life expectancy is 84, the survival probability in this context is (24/60)=0.4.

9.

See Bohn (2001) and Jensen and [START_REF] Jørgensen | Labour supply and Retirement Policy in an Overlapping Generations Model with Stochastic Fertility[END_REF] for an alternative specification.

First-order conditions imply that:
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Where λ i is the Lagrange multiplier associated with the budget constraint. Using these conditions we obtain the usual consumption-smoothing rule:
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As in [START_REF] Bohn | Social Security and Demographic Uncertainty: The Risk Sharing Properties of Alternative Policies[END_REF] and [START_REF] Chakraborty | Endogenous lifetime and economic growth[END_REF], we assume thereafter that the u(C) = Log(C) and idem for H. 10 We then get a simple relation between C i and H i :
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Now replacing (7) into the budget constraint:
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The optimal level of consumption in each period can be derived:
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By using the expression for the optimal consumption above and equation (1), we derive the optimal gross saving rate in the first period:
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Depending on the values of the different parameters, the expression above in square brackets can be negative, which also implies negative individual savings. This can only occur for very high values of replacement rates. For example, assuming welfare transfers at 10% of the wage income, a contribution rate of 20% and an interest rate at 3%, when replacement rates are above 72% individual savings become negative. 11 Even this may be seen as an extreme case, in several OECD 10.

A log-utility implies homothetic preferences. Nonetheless, the main results of the model used in this paper derive from the existence of the conditional life expectancy and from the intertemporal budget constraint.

11.

In the case where there is no perfect consumption smoothing, an increase of the replacement income could actually induce excess savings in the second period.

countries replacement rates had increased steadily over the past decades (Figure 4, above) inducing strong disincentives for savings.

The derivative of the optimal saving ratio (s) vis-à-vis the survival probability also depends from the same expression involving the parameters of the welfare system:
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For small values of the replacement rate (β), an increase of the survival probability increases the saving ratio. In other words, a person experiencing a higher longevity has to save more to ensure an adequate consumption level during a longer retirement period. For larger values of the replacement rate, the sign of the derivative can be reversed, but from (10) this also corresponds to the existence of negative savings, which is rather unlikely for a large sample of countries.

To some extent, variation in the welfare transfer ratio (T i /w i ) also induces a change in the sign of

i i p s  
, but this would happen only for very large values of β. Under the still high replacement rates prevailing in many OECD countries, our model can therefore provide an explanation for weak or negative effects of longevity on household saving. In other words, the so-called 'longevity puzzle' is actually not be in contradiction with life-cycle theory.

The derivatives of the saving ratio (s) vis-à-vis the other key parameters in the model are defined in a non-ambiguous way, as follows:
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The saving rate is expected to be a decreasing function of the replacement ratio, welfare transfers to older people and the rate of social contributions (α). In other words, the systems providing large transfers and generous retirement income (typically PAYG) are expected to have ceteris paribus lower individual saving rates. Conversely, the saving ratio depends positively from income and the interest rate.

Assuming that all individuals are identical in each period, the social budget constraint associated with the equilibrium of the social welfare system can be written as follows:
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Where N Y is the total number of young (active) population and N O is the number of retired people. Total population is N=N Y +N O . From (13) one can derive the endogenous parameters ensuring the equilibrium of the welfare system in each period. The contribution rate satisfying the social budget constraint ( ~) is:
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As it could be expected, the rate increases with the old-age dependency ratio (N O /N Y ). Following pension reforms, the system can also be adjusted through the replacement rate:

w T N N Y O     ~ ( 15 
)
The replacement rate respecting the social budget constraint (  ~) decreases as the old-age dependency ratio increases. Another adjustment variable could be the welfare transfer T (subsidising health consumption). It is likely that in the long-run the sustainability of welfare systems would entail a combination of these adjustment factors (α, β or T).

In order to derive the aggregate saving rate respecting the social budget constraint, we have to sum individual savings and adopt a sustainability rule for the welfare system. If we assume that the system is balanced through the contribution rates, parameter (α) in equation ( 10) should be replaced by ( ~) from equation ( 14). Given that savings in the second period are by definition zero, after some algebra we obtain an aggregate gross saving ratio:

i p p r N N w T p p w S i Y O N i i N i i y y                                    that assuming 1 1 1 1 1 1  W S (16)
As suggested by life-cycle theory, the aggregate saving ratio is expected to be negatively related to the old-age dependency ratio.

As such equation ( 16) is an identity providing guidance on potential determinants of savings, but cannot be estimated parametrically. Moreover, it does not capture all the factors influencing savings. Therefore, the empirical test will have to rely on a reduced form and control for other determinants explaining household saving behaviour. A possible effect is the compensation between private and public savings or the, so-called, Ricardian equivalence [START_REF] Barro | Are Government Bond Net Health?[END_REF]. When government budgets (hereafter, BAL) are running on debt or public pension systems are not sustainable, households anticipate a required increase in future taxes and/or lower transfers and adjust upwards their savings. For a large panel of OECD countries, we observe indeed that the level of household savings is inversely correlated with the level of public deficits (Figure 3). This effect will be introduced in the econometric specification discussed below.

[Figure 3. Public budget balances and Household saving rates]

Another determinant not captured in our simple theoretical model, is the possibility for households to have positive savings after retirement. As suggested in the literature reviewed above, this could be due to habit persistence and/or deterioration in health conditions, making elderly people less able to spend as much as they would like to do. These excess savings are particularly observed under welfare systems with high pension replacement rates and health care provision (cf. [START_REF] Börsch-Supan | The German Savings Puzzle[END_REF], 2003).

Other explanations have been found in the literature using microdata. For American households, [START_REF] Scholz | Are Americans Saving "Optimally" for Retirement?[END_REF] note that tax incentives, as IRAs and 401(k), may lead to excess savings. A largely evoked reason for saving at older ages has been the existence of bequests, but excess savings due to these motives seem limited [START_REF] Caroll | Why do the rich save so much?[END_REF]. In a recent paper, De [START_REF] De Nardi | Why do the Elderly Save? The Role of Medical Expenses[END_REF] show that the risk of living longer increases uncertainty related to expensive medical care and income effects are significant. Both explain why the elderly could save after retirement.

To consider these facts and allow for both old-age replacement rates and public Health expenditures to have an impact on excess savings, we will include in the econometric specification two interaction terms: i) between the replacement rates and the old-age dependency ratio; ii) between the public Health expenditures and the old-age dependency ratio. They may capture a possible reversal on the sign of high replacement rates and public health expenditures on savings after retirement.

Econometric estimates combining the different determinants of savings

The structural model ( 16) suggests a functional form for the determinants of savings, with expected signs as follows:
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The determinants of this structural model and the additional explanatory variables discussed above are then combined in a linear reduced-form equation. This flexible specification accounts for a variety of saving determinants identified in the literature (e.g. Edwards, 1996;Loayza, Schmidt-Hebbel and Serven, 2000;Börsch-Supan andLusardi, 2003, Murphy and[START_REF] Murphy | Pension Funds and National Saving[END_REF]. More precisely, the empirical model is specified as follows:
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The variables and parameters entering in the equation are derived from different data sources:

S/Y: the ratio of household saving to income is our dependent variable. 12 To be coherent with the equation ( 16), this ratio should only include the saving and revenues from active population.

12.

Household saving is defined here as household disposable income less consumption. Household income consists primarily of the compensation of employees, self-employment income, and transfers. Property and other income -essentially dividends and interest -are evaluated in the light of business income and debt interest flows. The sum of these elements is adjusted for direct taxes and transfers paid to give household disposable income. Note that SNA93/ESA95 has changed the concept of disposable income for households (compared with SNA68/ESA79) so as to include private pension benefits and subtract private pension contributions.

Given that these data are not available, we simulated a gross household saving ratio vis-à-vis both household income. 13 All these variables were extracted from the OECD ADB Database.

LE60: As noted above, in the context of our two-period life-cycle model, the survival probability can be defined as the ratio of the numbers of years in retirement (period 2) to the numbers of years in active life (period 1). If we take the age of retirement at 60, then the term p/(1+p) in equation ( 16) is equal to ratio of life expectancy at 60 divided by the life expectancy at birth. These variables were derived from the OECD Population database.

RR:

The average gross replacement rate was calculated as the ratio between the average pension revenues to average wages, derived both from the OECD ADB and Pension Databases (cf. OECD, 2011, page 118). This proxy is the only available for a large sample of countries and years. 14 TH: is estimated by the ratio of Public health expenditures to GDP. The health expenditures were obtained from the OECD Health database.

Olddep: is the old-age dependency ratio computed as old-age (60+) population divided by the population aged (25-59). Population data are derived from national statistical offices gathered in the OECD Population database.

RR_Olddep: interaction term between the replacement rate and the old-age dependency ratio.

TH_Olddep: interaction term between the Public health expenditures to GDP ratio and the oldage dependency ratio.

r is the long-term real (representative) interest rate derived from the OECD ADB database.

BAL: Public budget balance (in % GDP) derived from OECD ADB Database.

TREND: is a time trend common to all countries.

ε is a normally distributed error term. A time trend was also introduced as an additional control for an eventual drift in the household saving rates.

The model was estimated in a unbalanced panel of 22 OECD countries, 15 for which the data were the most complete over the period 1970-2009. Annex 1 provides descriptive statistics on the different variables used in the regressions. To test for the robustness of the coefficients, we first estimated the pooled model, then country fixed-effects with and without a time dummies (replacing the time trend). Furthermore, we tested additional specifications using the random-effects and the dynamic panel estimator of [START_REF] Arellano | Some tests of specifications in Panel data: Monte Carlo evidence and an application to employment equations[END_REF]. In our case however, the random-effect specification cannot be accepted on basis of the Hausman test (cf. Table 1).

13.

The ratio to household income is in principle the best measure, although a potential problem is that it also includes the PAYG income. We also calculated the ratio vis-à-vis GDP. The results are quite similar and are available upon request.

14.

If systematic data existed, a better proxy could eventually be the replacement rate of the retiring cohort in each year.

15.

Australia, Austria, Belgium, Canada, Denmark, Germany, Finland, France, Italy, Japan, Netherlands, Norway, Poland, Portugal, Spain, Sweden, UK and the US.

The signs of estimated coefficients appear robust, basically confirming the results from the baseline specification (equation 18). Most estimated coefficients are significant and have the expected sign (Table 1).

The sign of the life expectancy ratio is positive and significant for the pooled and fixed-effects model. This result is compatible with equation ( 16) above, suggesting that an increased longevity generates incentives to save.

[Table 1. Econometric estimates of household saving rate]

In line with the theoretical model, the individual effect of the replacement rate on savings is negative and significant. As well, the subsidisation of health goods impacts negatively saving rates. Also in line with the life-cycle model, an increase in the share of old-age population (60-99 years) has a negative impact on the saving rate.

The size effect of public health expenditures is large. An increase of one percentage point of public health spending to GDP induces on average almost a one-to-one decrease (0.95 percentage points) in the household saving rate. 16 The effect of the replacement rate is relatively smaller. These results point towards the importance of considering both the pension and health systems among the determinants of savings. As health care provision could have a significant impact on household savings, it should be taken into account when designing health care reforms.

The interaction terms between both the replacement rates, public health expenditure and the share of old-age population are positive and significant. This suggests that the combination of high replacement rates, large shares of public health spending and old-age population could generate excess savings after retirement. For example, when old-age dependency ratios are above 45-50% the total impact of dependency ratios becomes positive. If old-age consumers shift their consumption structure towards goods that are heavily subsidised and receive substantial retirement income, both a decline in consumption expenditures and a surplus of saving at older ages could indeed be observed.

Finally, the interest rate is positive and significant in the fixed-effect models. The level of the public budget balance has a negative impact on savings in all models, i.e. budget deficits tend to increase the saving rates. This result is compatible with the Ricardian equivalence, although the size of the estimated coefficient is below one indicating that there is no full compensation between public and private savings. 17

Concluding remarks

The main novelty of this paper is to integrate health system among the determinants of aggregate savings, together with pension replacement rates and longevity. Given that the consumption bundle of old-age individuals tends to be twisted towards health goods, the systems that provide a large 16. These marginal effects were calculated using the baseline model (column 3, Table 1) and the average values for the replacement rate, public health expenditure ratio and share of old-age population given in Annex Table 1. 17. This is line with other results in the empirical literature (e.g. [START_REF] Serres | The decline of Private Saving rates in the 1990s in OECD countries: How much can be explained by non-Wealth Determinants[END_REF][START_REF] De Mello | Saving Behaviour and the Effectiveness of Fiscal Policy[END_REF].

subsidization of these goods tend to decrease household savings. This is an issue has been somewhat overlooked in the literature and policy debate.

We developed a life-cycle theoretical model combining Pay-as-You-Go (PAYG), funded pension retirement incomes and welfare transfers (e.g. public health insurance) and derived an aggregate household saving equation.

Our results are in line with the theory and highlight that the joint effect of pension and health systems should be taken into account when designing health and pension care reforms. The changing structure of consumption with age, together with a large subsidy for health goods and increasing replacement rates can explain observed patterns of household savings. Taken alone, high replacement rates and large public provision of health care contribute negatively to aggregate household savings. However, if old-age consumers shift their consumption structure towards goods that are heavily subsidised and receive substantial retirement income, this could induce both an observed decline of consumption and a surplus of saving at old ages. Confirming a Ricardian equivalence effect, we found that public budget deficits (surplus) tend to increase (decrease) household savings. Finally, in line with life-cycle theory an increase in longevity leads to increase saving. 
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TABLE 1 . Econometric estimates of household saving rate 1 (1970-2009, 22 OECD countries)

 1 Defined as household saving on household income. T-statistics are in parentheses, *** p<0.01, ** p<0.05, * p<0.1. The Hausman specification test of the fixed-effects vs. the random-effect model is also provided (p-value in parenthesis indicate the fixed-effect cannot be rejected at 95% confidence level).
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