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Abstract

I investigate the effect of income on mortality of the pensioners, com-
paring three subsequent policy periods in Austria. The pensioners who
retired in the second period received 25% lower pension than those in the
first period. This reduction in income was removed in the third policy
period. These two reforms allow a causal identification of the effect of in-
come on health. I estimate that lower pension did not change the mortality
rate. The results are confirmed using both experiments and different meth-
ods of estimation. Furthermore, with regard to the expenditure on health
services, I get that only prescribed drug consumption increased, with the
remaining analyzed factors being unaffected.
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1 Introduction

Health and income are positively correlated (see, e.g., Bloom and Canning, 2000;

Rogot et al., 1992). Income might affect health and health might influence income

in many different ways. Wealthier individuals can afford more and better health

care, are able to spend more money on health prevention, can also afford to pay

more on living in better and healthier environments, and may be more sensitive

to unhealthy working conditions. “The differential use of health knowledge and

technology” (Cutler et al., 2006, p. 115) may also explain important parts of

the relation between social status (including income) and health. There are also

paths through which income may have a negative effect on health. Usually, the

effect of earning more comes with increased working hours, increased accidental

risks, and/or increased stress at work. This influence of income on health can be

described using a health production framework (Grossman, 1972).

On the other hand, health may influence labor supply, effort, and thus, income.

Smith (1998, 1999) and Wu (2003) analyze the causal effect of health on income

using unanticipated health shocks.

Scholars prefer randomized experiments to analyze the causal effect of income

on health. However, in most cases, the experiments are economically and/or

ethically not feasible1. In the cases where the effect of income on health is of

primary interest, it may seem paradoxical to pay the participants of a study to

accept less income, and it may seem offensive to take away money from randomly

drawn citizens. We rely on the exploitation of natural experiments based on the

evaluation of the policies affecting income to analyze the causal effect of income

on health.

1Thomas et al. (2006) is one of the recent exceptions.

1



The empirical literature shows a positive but not always significant causal effect

of income on health. Benzeval et al. (2000), Case (2001), and Frijters et al. (2005)

find a small causal effect of income on self-reported health. Cawley et al. (2010)

analyze the effect of reduced social security payments on the retirees’ weight and

BMI in the US and do not find any evidence for the causal effects of income on

the weight or BMI of elderly Americans. Adams et al. (2003) analyze the causal

effect of income for elderly persons in the US. They do not find any “associations

of health conditions and changes in total wealth” (p. 51) for persons aged 70

and above. Lindahl (2005) does not find any significant effect of lottery prizes on

mortality in Sweden.

In their meta study, Cutler et al. (2006) conclude with regard to the determinants

of mortality within countries that it “seems clear that much of the link between

income and health is a result of the latter causing the former, rather than the

reverse.” (p. 115) This suggests that all those findings of quantitatively small

and mostly insignificant effects are in line with their interpretation.

Switching to Austria, in May 2000, the European Court of Justice ruled that

one type of early retirement violated the European law. This decision surprised

the government and the public and the subsequent abolition of this retirement

in June 2000 can be seen as a natural experiment. Before the abolition, retirees

received up to 25 % more gross pension than thereafter. Four months after the

regime change, the replacement rate was raised to its previous high level again.

Using the data from Austrian social security records, I exploit these two changes

to study the causal effect of income on health for elderly persons.

To measure health, I use the mortality rates over a period of seven years, which

is the ultimate indicator of bad health for these elderly persons. Second, for a

2



small proportion of the individuals, the data from the public health insurance is

available. Therefore, I can use the health expenditure on drugs or medical aid,

visits to general or special practitioners, and hospital visits.

The Austrian social security records contain detailed information not only on

the employment histories but also on the health histories of all Austrian private

sector employees. I compare the cohorts aged 57 to 59 in the period January to

September 2000 for the first regime change and cohorts aged 57 to 60 in the period

June to December 2000 for the second regime change. All cohorts compared are

exposed to the same health “risks” (epidemics, etc.) all the time.

The seven year mortality values for these persons are not statistically different.

I see that only the expenditure on drugs increases significantly, but all other

expenses and measures (visits to a doctor or a hospital, expenditure on medical

aids, etc.) are unaffected.

2 Institutional Background

2.1 Austrian Pension System

Between the 1970s and the 1990s, Austria had a generous pension system that

contained various provisions for early retirement (see Hofer and Koman, 2006). In

2000, Austria spent 14.3 % of its GDP on pension expenditure (Eurostat Statistics

Database, Economic Policy Committee, 2010). Although the regular retirement

age is similar to that in other European countries (65 for men and 60 for women),

the actual retirement age of men decreased steadily from nearly 62 in the 1970s

to about 58 in 1995. Since then, it has increased slightly to 58.5 in 2000 and has

stayed around 59 since 2005 (Hauptverband der österr. Sozialversicherungsträger,
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2010). The large share of pension expenditure in the GDP and the low retirement

age is accompanied by one of the lowest participation rates of elderly men and

women amongst the OECD countries (Organisation for Economic Co-operation

and Development, 2006).

Up to the year 2000, several early retirement schemes enabled men aged 60 and

women aged 55 to retire early, e.g., for those who have been insured for long or

are unemployed. Early retirement due to reduced working capacity was possible

for men aged 57 and above. For males, the only other alternative to retire at

the age of 59 or earlier was the invalidity pension (IP). For both alternatives, a

doctor has to check whether or not the applicant had reduced working capacity.2

The calculation of pension benefits is based on the number of years insured (the

contribution years) as a basis for the replacement rate. The pension amount

is calculated on the basis of the average monthly earnings in the best 15 years

of contribution with an average net replacement ratio of 75% (Organisation for

Economic Co-operation and Development, 2005).3

2.2 Invalidity Pension versus Early Retirement due to Re-

duced Working Capacity

In 1993, the Austrian government introduced multiple new provisions for early

retirement. One of these was the “Early Retirement due to Reduced Working

Capacity” (ERRWC). This provision was introduced for older workers with re-

duced working capacity as another form of retirement (along with the invalidity

pension). The main difference between the two schemes is a higher replacement

2I concentrate on men because the reforms were not effective for women.
3A detailed description of the calculation of pension benefits in the Austrian pension system

can be found in Manoli et al. (2009).
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rate for the workers retiring under the ERRWC (details later). The introduction

was announced months before, and hence, individuals could have adapted easily

by postponing their retirement decision. Thus, the introduction of the ERRWC

does not qualify for a natural experiment.

In May 2000, the European Court of Justice ruled that the ERRWC violated

European Law, because the difference in the retirement age for men and women

discriminated against men. The decision blindsided the government and the

public in Austria. The ERRWC was abolished immediately. Before the abolition,

retirees received a higher pension. After the abolition employees with reduced

working capacity could only apply for the IP. Using this natural experiment, I

can study the effect of income on health.

Under all regimes and for both types, the ERRWC and the IP, an individual, who

wanted to retire, had to be declared as being disabled using the same medical

checkup at the Austrian pension insurance agency. The same physicians evaluated

these pension applicants in the same rooms, using exactly the same procedures

and medical tests. The applicants were randomly assigned to the physicians.4

While both types focused on reduced working capacity, the ERRWC additionally

required a larger job history for eligibility (working six years in the last 15 years).

For the empirical comparisons between ERRWC and IP below, I only consider

the individuals fulfilling this criterion of eligibility.

The exact differences in the replacement rates (i.e., in the resulting pension ben-

efits) of the two regimes can be seen in Figure 1a. The graph shows the exact

replacement rate for a male employee aged 57 to 59 with a varying number of

contribution years on the x-axis. If this employee contributed for up to 36 years

to the public pension insurance, he would have received the same pension benefits

4This has also been confirmed by the Austrian public pension insurance agency.
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in both regimes. Any further increase in the number of contribution years widens

the gap in the replacement rate.

Immediately after the abolition of the ERRWC, the government discussed the

situation of pension applicants with reduced working capacity and consequently,

removed the replacement rate cap of 60% on the IP and slightly revised the

calculation of the replacement rate. The resulting replacement rate differences

between the two IP regimes can be found in Figure 1b. As compared to the

previous case, both regimes are identical except for the replacement rate; there

is no need to control for the number of years insured in the last 15 years.

Due to the presence of a different pension regime before 2000, I only consider the

employees who retired in 2000. Until June 2000, the ERRWC regime with a high

replacement rate was in place (regime 1). The applicants to the ERRWC in May

(at the time of its abolition) started receiving pension benefits in June. Following

this, only the IP regime with the replacement rate cap remained until the end

of September 2000 (regime 2). These retirees received reduced pension benefits

for at least seven years. From October 2000 onwards, the IP was changed with

respect to its replacement rate cap (regime 3).
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Figure 1: Replacement rate of an employee aged 57 to 59 depending on the number of
contribution years and pension type

(a) Before and after June 2000 (regimes 1 and 2)
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(b) Before and after October 2000 (regimes 2 and 3)
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3 Data

I use the administrative employment records from the Austrian social security

system covering the years 1972 to 2009 in detail (Zweimüller et al., 2009). The

records include very detailed data on employers, employees, and employment

spells for all private sector employees. Some information on the type of employ-

ment was recorded retrospectively even up to 1955 and before. This data set also

includes the exact date of death that forms the base for my first objective health

measure: mortality.

In addition, I use the public health insurance records of Upper Austria (a state

in Austria, with about one tenth of the country’s population). Again, only the

private sector employees are included. The public health insurance office collects

all information about the patient-specific health expenditure, most of which is

stored on a quarterly basis. Some of the expenses can be associated with special

drugs or diagnoses.

Figure 2a shows the inflow of IP and ERRWC retirees in the years 1999 to 2001.

The IP retirees were only taken into account if they fulfilled the stronger require-

ment of the ERRWC5, and as such, not all invalidity retirees are included. In

June 2000, there was a significant reduction in the inflow of retirees with reduced

working capacity because of the abolition of the ERRWC.6

5An ERRWC retiree should have worked six years in the last 15 years.
6Figures 2a and 2b show the presence of ERRWC retirees even after June 2000. Some

retirees had to postpone their retirement due to additional payments at the end of their (long)
employment. A minority had sued the pension agency on being eligible to that pension and
were, therefore, recorded later on.
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Figure 2: Inflow of (IP and ERRWC) retirees over time and the replacement rate
regime

(a) All retirees aged 57 to 59 (regimes 1, 2, and 3)
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Due to the changes in the general inflow of retirees, one could presume that the

older retirees could have been different. As such, I restrict the sample to those

individuals who were exactly 57 years old in all regimes (Figure 2b). There is no

significant change either because the regime with lower retirement income lasted

only for four months or because the inflow of retirees did not differ between

younger and older retirees.

Table 1 shows all male retirees by month of entry and pension type. I study the

effect of the abolition of the ERRWC in the end of May 2000 by constructing a first

sample. This sample contains the ERRWC retirees from January to June 2000

(regime 1) and the IP retirees from June to September 2000 (regime 2). These

correspond to the rows labeled “ERRWC” and “IP” in Table 1, respectively.

The removal of the replacement rate cap four months later will be analyzed using

all IP retirees (i.e., with no restriction on the contribution years) from July to

December 2000 (regimes 2 and 3); this corresponds to the row“IP ALL”in Table 1.

Here, the retirees from October onwards (regime 3) receive a higher replacement

rate for the same number of contribution years.

Health can be measured in various ways. Many authors use self-reported health

indicators (Contoyannis et al., 2004; Frijters et al., 2005), while others measure

health on the basis of objective variables such as BMI, weight (Cawley et al.,

2010) – and mortality (see especially Cutler et al., 2006). In this paper, I use the

7-year mortality risk as the main health outcome. In 2000, the 7-year mortality

risk was 8.3% for 57 years old men and 9.9% for 59 years old men (see Statistik

Austria (2011), mortality table 2000). In the samples, the mean mortality was

7.5% for the ERRWC retirees and 8% for the IP retirees, which is slightly lower

than the mortality risk for the whole male population aged 57 to 59.
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Measuring health by mortality is a rather conservative approach because mortal-

ity will react only if health is strongly affected by the treatment. Therefore, I

construct a second set of health measures through which the treatment may affect

health. Using the data of the public health insurance records of Upper Austria,

I calculate variables such as the number of visits to a general practitioner or

specialist, health expenditure on prescribed medical drugs or medical aids, and

the number of days in a hospital. These variables may be more sensitive to the

treatments but may also bear more variation due to other factors that might be

correlated with the treatment.

4 Empirical Strategy

4.1 Abolition of the ERRWC

The pension regulations themselves match only the people with the minimum

level of reduced working capacity in all three regimes. Nevertheless, this proce-

dure establishes only some degree of randomization. After May 2000, the first

reform, the individuals are still able to self-select into treatment by choosing not

to retire at all.

Table 8 in the Appendix shows the descriptive statistics of the two groups before

and after the first reform (column “First Sample”). The differences in the recent

and 15-year employment history are not significant but seem to be relevant. The

IP pensioners are slightly less healthy, more often unemployed, and therefore, less

often at work. Looking at the individual characteristics, education is different for

the two groups, and so is citizenship to a small extent.

12



Due to the differences in the replacement schemes on the one hand and the

differences before and after the first reform (see also Figure 2a) on the other

hand, I need to use matching strategies to overcome the possible selection effects.

Other methods like regression discontinuity and difference-in-difference (DiD) are

not applicable for this first reform because there also exist differences in several

variables other than the treatment at the threshold, and because of the sample

selection itself.

Figure 3: Distribution of propensity score among treated and untreated

0 .2 .4 .6 .8 1
Propensity Score

Untreated: Off support Untreated: On support

Treated: On support Treated: Off support

The propensity score matching (PSM) model considers detailed individual em-

ployment and employment history characteristics as well as some measures of

health and wealth.7 All these variables are predetermined at the time of retire-

7 I match on the income before retirement, sum of contribution base over the whole employ-
ment history, employment status right before retirement (unemployed, sick leave, or working),
type of last employment before retirement (blue collar or white collar), classification of the
economic activity of the last employer, location of the last workplace inside Austria, education
(three categories), last income from employment, total net income (not top-coded) for the last
five years (i.e., a measure for possible wealth accumulated), age at time of retirement (three age
categories), and citizenship (Austrian, unknown, or foreign). For the last year before retirement
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ment. Using a logit estimation for the propensity score, the balancing property is

fulfilled, with the region of common support being in the interval [0.007, 0.968] and

substantially large (see also Figure 3). Only 0.6 percent of the treated and about

3 percent of the controls are off support. Finally, I use various matching meth-

ods (nearest neighbor, local linear regression matching, stratification matching,

kernel matching, and a control function approach) to evaluate the causal effect

of the reform on the 7-year mortality rate of the sampled retirees.

4.2 Removal of the Replacement Rate Cap

On October 1, 2000, the second reform, the removal of the replacement rate cap

of 60% for IP, was initiated. This did not change the number of applicants by

as much as the abolition of the ERRWC did. The details can be seen above in

Figure 2a and Table 1. The regimes 2 and 3 do not differ in any aspect other than

the replacement rate cap. This allows the application of a simple DiD approach

to analyze the effect of an increase in income on health.

Figure 1b shows that the individuals with contribution years between 33.5 and

37.5 had a similar replacement rate. In contrast, the change in income is at least

15.8% for the individuals with more than 40 contribution years. Table 2 shows

the resulting sample and group sizes.

Table 2: Final size of the groups in the DiD design (first control group)

Control Treatment
(33.5 to 37.5 years) (more than 40 years) Total

June to September 2000 (regime 2) 123 1,316 1,439
October to December 2000 (regime 3) 90 1,103 1,193

Total 213 2,419 2,632

and the preceding 14 years, I match on days worked (also nonlinear, with dummies for years),
days unemployed, and days of sick leave. The procedure also includes several interactions of
these variables.
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Using this control group leads to a very small number of observations (123 pre-

treatment and 90 with treatment) for the control group, because only men aged

57 and above are considered, and most of them had already contributed at least 40

years. Therefore, a second DiD is made using a different control group consisting

of the normal early retirees aged 60. These individuals are also very similar to

the treatment group aged 57 to 59 but go for the normal early retirement scheme,

which is not affected by these reforms. Table 3 shows the resulting sample and

group sizes.

Table 3: Final size of the groups in the DiD design (second control group)

Control Treatment
normal early retirees IP retirees with more

aged 60 than 40 contribution years Total

June - September 2000 (regime 2) 4,815 1,316 6,131
October - December 2000 (regime 3) 1,406 1,103 2,509

Total 6,221 2,419 8,640

Various exogenous factors are included in the DiD models; such variables are pre-

determined at the time of retirement. I include dummies for 12 different classes

of economic activity of the main employer before retirement as these should cover

some differences in the risk for work accidents, at least to some extent, typical

occupational diseases. Furthermore, I control for the wages and the number

of contribution months, i.e., the number of months insured in a public pension

insurance. This also controls for some preference to go for retirement due to

long employment life and/or possibly high replacement rate. To control for the

differences in health before retirement, I use the number of sick days in the last

year before retirement and in the preceding 14 years. The days working and

days unemployed, each measured in the last year before retirement and in the

preceding 14 years, control for the different risks of unemployment, and therefore,
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a possibly higher chance of early retirement. Finally, the employment status right

before retirement segregated into the categories unemployed, sick, blue collar, and

white collar should also account for the different health risks.

Figures 4 and 5 show the share of survivors after 7 years in retirement for the

treatment and the control group before and after treatment. Considering the

second control group before and during the treatment, both shares mostly follow

a parallel path. Looking at the first control group, I get that the common trend

seems to be violated after the treatment, but this is mostly due to the small

number of observations in the control group, which increases the standard error.

In a standard two-period DiD, the key assumption demands common trends of

the control and the treatment groups before and after the treatment. Figure 5

suggests that this key assumption is fulfilled for the second control group, and

if we sum up the figures for November and December, also for the first control

group in Figure 4.

Figure 4: Common trend validation for the 7-year survival rate in the first DiD model
(with the control group being the IP retirees with no difference in the replacement rate)
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Figure 5: Common trend validation for the 7-year survival rate in the second DiD
(with the control group being normal early retirees aged 60)
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4.3 Health Expenditure

In addition to mortality, I analyze the health expenditure. Due to smaller sample

sizes, I use this data primarily to verify my PSM design for the first sample and

the DiD design for the second sample. As for the DiD approach, I can only use

the second control group, i.e., the normal early retirees aged 60, because in the

first control group, only about 20 observations would have been left. Table 4

contains the exact group sizes for this DiD approach.

Table 4: Final size of the groups in the DiD design using public health data

Control Treatment
normal early retirees IP retirees with more than

aged 60 40 contribution years Total

June to September 2000 532 189 721
October to December 2000 163 172 335

Total 695 361 1056
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The data allows me to compare eight quarters before retirement and 24 quarters

thereafter. The health expenditure preceding retirement should not differ between

the treatment and the control groups in order to test the validity of the chosen

models with respect to selection in health. The differences after retirement can

show the differences in health not measured by mortality risk.

5 Results

5.1 Mortality and Survival Rates

Tables 5 and 6 show the results of the PSM and the DiD procedures. Using

several methods and variations, I do obtain results, but these are numerically

small (as compared to the mean survival rate). Moreover none of the results is

statistically significant.

These small and insignificant results of even such a huge decrease in income are in

line with the literature on the effects of income on the health of elderly persons in

the US (see Adams et al. (2003), Cawley et al. (2010), and Cutler et al. (2006)).

The average treatment effects on the treated (ATT) of the first sample do not vary

much when using different matching methods (see Table 5). The results are not

sensitive to a restriction of the sample to the observations on the common support.

Moreover, the effects do not change much when using different bandwidths and

calipers for the neighborhood or kernel matching.
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Table 5: Results of the effect of (an increase in) income on survival using PSM

Survival probability PSM OLS
(7 years) NN LL ST Kernel Radius control function approach

ERRWC retirees (ATT) -0.14 0.27 0.1 0.06 0.00
(1.79) (1.16) (1.0) (1.20) (1.20)

ERRWC retirees (ATE) 0.47 1.36 0.59 0.57 1.67 1.62
(1.82) (1.63) (1.24) (1.24) (1.46) (1.43)

propensity score incl. incl. incl. incl.
propensity score2 incl. incl. incl.
propensity score interacted

with treatment incl. incl.
other covariates incl.
constant incl. incl. incl. incl.
observations 4,654 4,654 4,654 4,654 4,526 4,525 4,529 4,529 4,529
R-squared 0.0001 0.001 0.002 0.058

NN:Nearest Neighbor, LL:Local Linear, ST:Stratification
The effects and standard errors are reported in percentage points. The standard errors are in parentheses.
The bootstrapped standard errors are used for local linear and stratification matching and robust standard
errors are used for OLS.
*** p<0.01, ** p<0.05, * p<0.1

Table 6: Results of the effect of (an increase in) income on survival using DiD

Control Group
IP Retirees with 33.5 to 37.5 normal early retirees aged 60

contribution years
Survival probability OLS probita OLS probita

DiD (new IP) 0.41 0.08 0.61 1.00
(6.41) (3.20) (1.13) (0.95)

observations 2,632 2,632 8,640 8,640
(pseudo) R2 0.057 0.070 0.030 0.043

The DiD and standard errors are reported in percentage points. The DiD values are calculated
with the treatment group being the IP retirees with more than 40 contribution years in the
public pension system.

a) The DiD values for the probit models are the marginal effects for the interactions in
nonlinear models.

Additional control variables: monthly dummies, NACE codes (12), sum of assessment bases,
contribution months, sick days (1 year), sick days (15 years), days working (1 year), days
working (15 years), days unemployed (1 year), days unemployed (15 years), and employment
status right before retirement (unemployed, sick, or blue collar).

The average treatment effects (ATE), though, are somewhat sensitive to the

different methods used. They are not significant and generally show effects around

0.5 to 1.7 percentage points.

The results using the DiD method, though again insignificant, are only slightly

higher than the ATT estimates of the PSM method. This result suggests that the

real treatment effect is rather low and may even be not different from zero. The
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DiD estimates are not sensitive to the inclusion of interactions and quadratics in

sickness information nor to the inclusion of monthly dummies (i.e., a nonlinear

time trend). Neither the point estimate nor the standard errors are affected.

5.2 Health Expenditure

With regard to the health expenditure, my samples cover quite few individuals.

First, I use the data on the health expenditure eight months preceding retirement

to verify the model with respect to the selection into treatment. Second, the effect

of the increase in income on those outcomes is analyzed. I use the expenditure on

drugs, expenditure on and number of medical aids, number of visits to a general

practitioner (GP), number of visits to a specialist, and the number of days spent

in a hospital.

The patients have to pay deductibles on drugs, medical aids, and days spent in

a hospital, while for the rest, all expenses are covered by the insurance. The

deductibles on drugs are rather low as compared to those on medical aids and

days spent in a hospital (per day fee). As for the days spent in a hospital, a

patient can leave a hospital earlier if he or she wants to, and some of the patients

may have done this to save money, which might lead to a negative effect on this

outcome due to the reduction in income.

Figures 6 and 7 show the effects of the decrease in income on the health ex-

penditure outcomes. The graphs show the difference in the health expenditure

outcomes (using the PSM or the DiD model) on the y-axis and the quarter before

and after retirement on the x-axis. Using the quarterly results, I get that there

are no significant differences before treatment, suggesting that the selection into

treatment by health status can be ruled out using this data.
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The graphs suggest some positive (but insignificant) increase in the drugs pre-

scribed and in the number of visits to a specialist on the one hand, and a very

slight decrease (again insignificant) in the number of days spent in a hospital

after retirement.

Finally, Table 7 shows the results of the PSM (using local linear regression match-

ing) and DiD models for the aggregated pre and post retirement outcomes. All

the pre-retirement outcomes are not significant, which again suggests that the

selection into treatment by health status can be ruled out.

In the DiD model, I find a significant increase in the expenditure on medicines/drugs

for the retirees under a lower replacement rate. This may be due to the relatively

lower health due to the lower income. The medication may prevent the ultimate

health outcome, mortality, from having an effect on the treatment.

Moreover, the following effects are worth mentioning: the number of medical

aids and the number of hospital days decreased after retiring under a lower re-

placement rate. Though, these effects are not significant, they can be considered

reasonable as the patient would have to cover the relatively higher deductibles

for such services. Since the retirees already have to bear their lower pension, they

will try to avoid additional expenses such as deductibles.
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Figure 6: PSM (local linear regression) differences in the effect of decrease in income
on the health expenditure after the first regime change (regimes 1 and 2)
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Figure 7: DiD plots of the effect of decrease in income on the health expenditure after
the second regime change (regimes 2 and 3)
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Table 7: Results of the effect of (increase in) income on the health expenditure using
the PSM and DiD methods

Sample/Method
First regime change Second regime change - DiD results

PSM results (with the normal early retirees
as the control group)

Variable Mean Effect Mean Effect

Before retirement
amount spent on

medicines prescribed 367.25 145.85 345.18 -1.64
(618.81) (101.12) (629.85) (55.40)

medical aids 79.93 73.34 89.48 37.12
(288.17) (62.64) (324.50) (33.37)

visits to a
GP 35.99 0.577 30.54 -0.413

(39.77) (4.313) (39.80) (1.060)

specialist 5.19 0.164 5.88 -0.847
(9.75) (1.051) (12.87) (1.022)

number of
medical aids 19.80 19.39 16.81 -14.96

(194.34) (26.31) (162.25) (64.99)

days spent in 4.97 1.178 3.64 -0.51
a hospital (9.99) (1.190) (9.24) (2.77)

After retirement

amount spent on
medicines prescribed 1,853.69 677.08 1,731.93 685.22*

(3,149.04) (516.05) (3,800.29) (371.90)

medical aids 324.75 245.16 328.77 198.90
(1,194.79) (213.99) (1,311.36) (168.05)

visits to a
GP 110.97 -0.127 92.27 0.180

(119.27) (14.142) (110.53) (3.588)

specialist 14.98 8.50 15.52 4.369
(37.96) (8.52) (40.80) (4.219)

number of
medical aids 60.40 31.45 69.47 -38.20

(324.96) (37.05) (400.12) (381.62)

days spent in 16.86 -1.18 14.34 -2.77
a hospital (30.81) (2.82) (28.37) (5.47)

observations 1,024 1,056

The effects and standard errors for monetary factors are given in Euros. The standard errors for the
effects on the number of visits are calculated using bootstrapping. The treatment group is the IP
retirees with more than 40 contribution years in the public pension system.

Before retirement includes eight quarters before retirement and After retirement includes 24 quarters
thereafter.
Additional control variables in the DiD method: monthly dummies, NACE codes (12), total sum
of wages, contribution months, sick days (1 year), sick days (15 years), days working (1 year), days
working (15 years), days unemployed (1 year), days unemployed (15 years), and employment status
right before retirement (unemployed, sick, or blue collar).
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6 Conclusion

The analysis shows that income has no causal effect on the mortality rates of

old aged persons in Austria. Two different natural experiments of closely related

policy reforms are analyzed using a PSM with various matching methods and a

DiD model. The distance between the two cohorts being compared by the chosen

methods is at most eight months. This implies that two close (if not the “same”)

cohorts are compared during the same period of time. These cohorts are exposed

to the same risks such as epidemics or pandemics. My results are in line with the

results of the literature on the effects of income on health for old aged individuals

in the US (Adams et al., 2003; Cawley et al., 2010; Cutler et al., 2006).

Usually, the effect of earning more is no free lunch: it comes along with increased

stress and/or increased working hours. This effect is ruled out by focusing only

on pensioners. Using the detailed data from the Austrian social security records,

both evaluations result in a low and insignificant effect on mortality compared

to the large reduction in income. One reason for this result may be the very

generous Austrian public health insurance system.

Focusing on other health-related outcomes, I can only access the data of one

state, which covers fewer individuals. First, I use the data to verify the model

with respect to the selection effects for the different types of pensions. The results

for public health expenses and the number of visits to a doctor or a hospital before

the retirement suggest that the identification strategy works and that the selection

effects can be ruled out.

Second, the effect of decrease in income on other health-related outcomes after

retirement is analyzed. Only the expenses on prescribed drugs increased signifi-

cantly at a 10 percent level due to the loss in income. For the other health-related
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outcomes, such as the number of visits to a general practitioner, a specialist, and

a hospital, and the expenditure on medical aids, no significant effects were found.
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Table 8: Descriptives of the ERRWC and IP retirees in the first and second samples

First Sample Second experiment/sample
regimes 1 and 2 regimes 2 and 3

Varialbes ERRWC IP1 IP2 IP3 ER60

Observations 3,957 697 2,419 213 6221
Employment history
days worked (last year) 230.1 172.9 158.4 130.6 215.9

(170.3) (170.5) (166.7) (151.0) (171.0)
days unemployed (last year) 93.9 135.8 84.5 106.8 81.4

(135.4) (144.1) (131.9) (140.9) (140.8)
sick days (last year) 41.2 47.0 43.0 49.6 9.5

(87.8) (102.6) (102.8) (102.8) (44.0)
days worked (last 15 years) 4,625.6 4,577.2 3,539.7 3,290.4 4,079.9

(765.9) (836.2) (2,052.7) (1,958.4) (1,756.0)
days unemployed (last 15 years) 297.6 305.4 290.2 608.0 248.0

(507.2) (481.0) (656.6) (1,052,6) (659.8)
sick days (last 15 years) 68.9 59.2 76.9 129.7 58.9

(150.9) (136.5) (335.7) (451.8) (402.8)
years insured (last 15 years) 13.1 13.0 13.2 11.3 13.5

(1.9) (1.8) (2.4) (4.1) (2.5)
Income history
contribution years 42.6 42.7 42.6 35.6∗ 44.5

(1.31) (1.39) (1.21) (1.21) (1.47)
sum of contribution bases 429,909 454,636 363,801 362,972 444,461

(108,725) (114,529) (178,027) (160,601) (155,251)
assessment base 2,059.4 2,174.9 1,857.2 1,793.4 2,172.2

(494.5) (520.3) (695.9) (704.7) (672.2)
Education
more than compulsory 34.2 % 47.9 %∗ 34.35 % 33.33 % 24.3 %∗

secondary education 2.1 % 5.2 %∗ 1.98 % 8.45 %∗ 5.98 %∗

higher education 0.1 % 0.9 %∗ 0.54 % 5.63 %∗ 3.12 %∗

Citizenship
unknown 7.0 % 6.3 % 2.8 % 5.7 % 5.6 %
other 16.3 % 16.8% 23.0 % 27.4 % 25.4 %
Treatment
before October 2000 — — 54.4 % 57.7 % 77.4 %

IP1: IP retirees before October 2000 who would have been eligible for ERRWC; IP2: All IP retirees
between June to December 2000 with at least 40 contribution years (treatments 1 and 2); IP3: All
IP retirees between June to December 2000 with 33.5 to 37.5 contribution years (control 1); ER60:
All early retirees aged 60 between June and December 2000 with at least 40 contribution years
(control 2)
∗ Significant differences between ERRWC and IP1, IP2 and IP3, or IP2 and ER60
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P. Wuellrich (2009), ‘The Austrian Social Security Database (ASSD)’. IEW

Working Paper, University of Zurich.

30

http://www.statistik.at/web_de/statistiken/bevoelkerung/demographische_masszahlen/sterbetafeln/
http://www.statistik.at/web_de/statistiken/bevoelkerung/demographische_masszahlen/sterbetafeln/

	WP_uni.pdf
	Introduction
	Institutional Background
	Austrian Pension System
	Invalidity Pension versus Early Retirement due to Reduced Working Capacity

	Data
	Empirical Strategy
	Abolition of the ERRWC
	Removal of the Replacement Rate Cap
	Health Expenditure

	Results
	Mortality and Survival Rates
	Health Expenditure

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




