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Introduction 
AGIR’s WP4 focuses on the implications of the effect of ageing on health expenditure, pension expenditure and the sustainability of public finances. It pays particular attention to the role of new insights concerning the relation between “living longer and in better health” and health consumption, health expenditure and pension expenditure. So, it may shed a new light on the impact of the ageing process upon the future development of health care utilization and important macroeconomic variables. 

WP4 builds a bridge between WP1, WP2 and WP3 on the one hand and WP5 and WP6 on the other hand. WP4 will use the data collected in the first three work packages to make projections for health expenditure and pension expenditure, using different assumptions with respect to demography, health and labour force participation. WP5 and WP6 will draw upon these scenarios to come up with a discussion of policies that may cope with the ageing problem. 

This paper is structured as follows. After the introduction we shall first present an overview of other studies and results in this field as we will build on the conclusions drawn in these studies. In chapter 2 we present the structure of our model which is used to calculate the various projections in this paper. In chapter 3 we present the data and the various assumptions underlying the model. In chapter 4 the effect of ageing on the development of health and pension expenditure in the benchmark, or base case scenario is given as well as the impact of both developments on the sustainability of government finances. We will calculate projections for the whole European Union as far as data availability allows this. In the following chapters different scenarios will be run to show how the projection of both types of expenditures depends on different assumptions. In chapter 5 we will investigate how demography and more specifically a decrease in mortality rates influence the projections in comparison with the base case scenario. In chapter 6 we will investigate how important the inclusion and specific calculation of the cost of death for the projection of health expenditures is. In chapter 7 we will analyze how possible increases in cost components that drive expenditures influence the projections. In chapter 8 finally we will investigate how living longer in better health will influence projections of health and pension expenditures. All these different scenarios will impact differently on government finances. For each scenario we will show how the government deficit and public debt will evolve and will calculate the correction in primary surpluses (taxes or public spending) that is needed to keep government finances sustainable. The summary will highlight the findings presented in this paper.   

Chapter 1 An overview of the literature 
The ageing of populations is an enormous demographic shift. During the next decades, many countries in the industrialized world will see their populations becoming older. The fall in fertility rates, the gradual retirement of the baby-boom generations and the continuous increase of life expectancies are the main factors. This demographic change ahead of us will have profound macroeconomic effects, e.g. on consumption and saving patterns, on interest rates and wage rates, and on output and employment. One of the sectors that will be affected most is the health care sector. Given that the elderly spend so much more on health care consumption than the youngsters, ageing is considered to raise demand very significantly.
It is obvious that this may provoke policy reforms. This is even more clear when one recognizes that labour market participation is expected to decline. The combination of an increase in demand and a decrease in supply may imply rising prices. It is this combination of a higher volume and higher prices that may cause health care expenditure to rise to historically unprecedented levels. On top of that, because of the decline in labour market participation, health insurance contribution rates must rise even faster. 

This paper critically examines the arguments underlying this view. In particular, it focuses on the relevance of the death cost argument, i.e. the fact that expenditure increases very fast in the last two years before death, for projections of health expenditure. In addition, it explores the relevance of the argument that the health of the population slowly improves. To the extent that they are true, both arguments imply that health expenditure will rise much slower in the future than expected thus far.

The Ageing Problem

Ageing is the result of declining fertility, retirement of the baby-boom generations and increasing life expectancies. Furthermore, immigration plays an important role. These demographic projections reflect the view that the future will witness quite low fertility rates, continuing immigration and increasing life expectancies. As a result of these demographic developments, the population will gradually become older. The old-age dependency ratio will increase steeply in the coming decades in all seven countries displayed. Italy will even see its old-age dependency ratio more than double in 50 years time. [Tables showing these developments will follow]
The impact of populations becoming older can be seen by inspecting the age profile of health expenditure, i.e. the relation between age-specific health expenditure per capita and age. Typically, age profiles are declining in the first years of life and then start to increase. This increase starts very gradually but accelerates continuously, reflecting that higher age goes hand in hand with poorer health and higher health expenditure. Now, the effect of ageing is to increase the weight of expensive ages and to decrease that of cheap ages. Hence, holding everything constant, ageing must lead to an increase of health expenditure.

Standard extrapolation method

The method to calculate the effect of changing demographics hinted at above – called the “age group projection” method by Getzen (1992) - is fairly standard. It calculates the expenditure effect of changes in the age structure of the population under the assumption that the age profile of expenditure will remain unchanged. The procedure is as follows. First, decompose current health care expenditure into the expenditure by different age groups and decompose health care expenditure per age group into expenditure per capita for that age group and the size of that age group. Second, calculate health care expenditure at some future date by multiplying the projected fractions of the population in different age groups at that date with historical expenditure per capita in these age groups, i.e. the expenditure per capita in these age groups that were calculated in the first step of the procedure. A comparison of projected future expenditure and current expenditure then gives the ageing effect.
A few studies have used this method to assess the contribution of demographic developments to the increase in health expenditure in the past. Newhouse (1992) concluded that demographic variables play only a minor role: for the period 1950-1987, he attributed about 15 percent increase in total spending on health care to changing demographics whereas health expenditure grew with a factor of 5. Cutler (1996) drew a similar conclusion for the 1940-1990 period: demographic changes can account for no more than 2 percent of the large expenditure increase in this period in the US. These two analyses point in the same direction: the impact of changes in the age distribution of the population is small. However, note that this is insufficient to conclude that future health expenditure will be relatively unaffected by ageing populations as the increase in elderly dependency ratios will accelerate significantly in the coming decades. As an illustration, the elderly dependency ratio in the OECD area is expected to increase from a level of 20.6 percent in 2000 to 32.7 percent in 2030. This amounts to an increase of more than 12 percentage points in 30 years time, to be compared to an increase with 6.5 percentage points in the preceding 40-year period (Jacobzone et al. (2000)).

Many studies have now become available that use this method to project the rise in medical spending in the coming decades because of ageing (Dang et al. (2001), Economic Policy Committee (2001), Jacobzone et al. (2000)). Dang et al. (2001) calculate that the expenditure on health care and long term care for a group of OECD countries may increase from a level of 6.0% GDP in 2000 to 9.3% GDP in 2050. This would imply an ageing effect of about 55%. Note that these figures are based on countries’ projections that take not only changes in the demographic stucture of the population, but also many other, non-age related factors into account (for details, see Dang et al. (2001)). Economic Policy Committee (2001) focused on the EU area and calculated that the expenditure on health care and long term care may increase from 6.6% GDP in 2000 to 8.8% in 2050, an increase of 33%. This calculation differs from that of Dang et al. in that it focuses more excusively on the effect of ageing populations only. The two calculations share that they project larger increases in health expenditure in the future than observed in the past. Jacobzone et al. (2000) focused on the implications of ageing for the expenditure on long term care. In particular, this study examined the hypothesis that the needs of elderly societies for long term care services may decline, which would contribute to smaller expenditure increases.  
Although the method as described is widely applied, it has its weaknesses, though. Indeed, it makes the crucial assumption of the projection method that the age profile of health expenditure will remain the same in the future. A few arguments may serve as an illustration. An obvious reason why age profiles may be expected to change in the future relates to women giving birth to children. If ageing is the result of declining fertility rates, one may expect age profiles to go down for those ages at which women give birth. A second argument pertains to the gender imbalance, i.e. the fact that on average women outlive men. Reductions in this gender imbalance – brought about by increases in male life expectancies that outweigh increases in female life expectancies – may increase possibilities to give care at home, thereby reducing the demand for long-term care (Lakdawalla and Philipson (1999)).

Note that the age profile of medical spending may shift for a number of other reasons; think of economic growth, medical technological progress, health care sector price inflation, etc. Cutler and Meara (1999) argue that the fact that the age profile of health expenditure by Medicare beneficiaries in the US has grown steeper does not reflect changes in their health status. Instead, they find that the disability status of the eldest elderly (85+) is falling more rapidly that that of the youngest elderly (65-85).

The Death-Cost Argument – the Strong Version

However, perhaps the most influential argument against the age group projection method relates to health spending in the last years of life. There is widespread empirical evidence now that medical spending in the last years of life relates not so much to age, but more to time to death (Lubitz and Riley (1993), Zweifel et al. (1999), Cutler and Meara (1999)). Older persons consume more health care services not because they are older, but because they are more close to their death. It will be obvious that accounting for this death cost argument may change the predicted effects of changing demographics. If ageing is the result of increasing life expectancies, one may expect age profiles to move downwards for those ages for which mortality rates will decline.

Zweifel et al. (1999) come up with an even stronger hypothesis: health expenditure is completely independent of age, not only for people in the last years of their lives, but also for people of younger age. If this strong version of the time-to-death argument is true, health expenditure per capita may decline because of ageing. Most studies find that health expenditure per capita increases as death approaches, implying that health expenditure per capita is decreasing with time to death. Think of ageing as an increase of the average time to death since it implies an increase in life expectancy. The effect of ageing is to reduce health expenditure per capita.

In this implication, this version of the time-to-death argument looks implausible. The same holds true for its assumption, though. It is conceivable that per capita health expenditure in the last years of life depends heavily on time to death and not at all to age (although several studies reject the latter). However, it is hard to see this as a description of health expenditure for persons far away from their death. Furthermore, there is no empirical evidence as far as we know that supports this contention. Zweifel et al. observe the medical expenditure history of people no longer than 5 years before they die, which leaves medical expenditure for the largest part of the population unobserved (see also Getzen (2001)). Moreover, correcting the age profiles of medical expenditure for mortality effects using realistic figures for the costs of dying does not remove the U-shaped form of the age profiles.

The Death-Cost Argument – the Weak Version

Much more plausible then is a weaker form of the time-to-death argument, saying that time to death is the major driver of health expenditure for persons in the last years of their lives, but that for other people age is the most important explanatory variable. Whether ageing will increase or decrease health expenditure in this weak form of the time-to-death approach is ambiguous, but the effect of ageing will be less strong than under the standard projection method.

Roos et al. (1987) were the first to make projections using this weak form of the time-to-death approach. The procedure is to split the population into a part that is expected to die within the projection period and a part that is expected to survive, to make separate cost projections for the two population groups and then to combine the two into one aggregate projection. Roos et al. calculated that the rate of increase of hospital usage in the 1976-2000 period would amount to 64%, to be compared with the figure of 73% that would obtain if the projection was made using the standard approach. Comparably, the Van Ewijk et al. (2000) study calculated that health expenditure growth in the period 1998-2050 would decrease from 53 to 45 percent if the time-to-death approach were substituted for the standard approach. The Economic Policy Committee (2001) study compares the outcomes under the standard scenario with those under a scenario that corrects for death costs for three countries, namaly Italy, the Netherlands and Sweden. In all three cases, expenditure projected for 2050 is considerably lower under the death-cost corrected method. Finally, Serup-Hansen et al. (2002) calculated that including the death cost argument in their analysis lowers the projected increase of Danish health care costs in the period 1995-2020 from 18.5 to 15.1%.
The AIN study makes a distinction in total health care costs between costs for survivors and the so called death costs, or the costs that are made during the last years of life for non- survivors. These death costs are assumed not to differ between ages and are in the AIN study set at approximately 45000 euros. The EPC study makes an explicit distinction in health care costs between health and long term care, or cure and care activities as the age profiles of these cost differ markedly. Long term care expenditures for example increase steeply with age, while health care costs show a less steep increase. For its basic projections it doesn’t make a distinction between a possible difference of the health care profile of survivors and non- survivors. In its optional projections the study however points to the importance of including the health care costs that are made during the last year of life as a variable in future projections. 

The adjusted extrapolation method may be considered a major improvement compared with the standard method. Still, it is an approximation since it assumes age profiles to remain constant over time. Moreover, it requires more information than the standard method as projections are based upon age profiles of both survivors and decedents. 

Economic Growth and Medical Technological Progress

Before concluding that the role of demographics in explaining health expenditure patterns is modest, we must assess the role of GDP growth and medical technological progress. Both these two variables are generally found to be very important in explaining medical expenditure. As regards to the first, the elasticity of health expenditure with respect to GDP is often found to be larger than one, suggesting health care is a luxury good (Gerdtham et al. (1992)). With respect to medical technological progress, the role played by this variable is often found to be large. All of this has quite little relevance if GDP and technology are independent of the age structure of the population. However, can we really treat GDP and medical technological progress as independent of demographic variables, even in a long-term perspective?

With respect to the role of GDP, the following remarks apply. Concomitant with the ageing of the population as projected for the industrialized world, there will be a decline of labour market participation as there will be less people in the ages of 20 to 64. Worldwide ageing may depress interest rates and increase wage rates (Turner et al. (1998), Miles (1999)). The main reason for that is that the need for replacement investment decreases if the rate of population growth slows down.
 The implication of this is that whereas the number of workers will decrease, GDP per worker may be expected to increase. What will happen to GDP is then difficult to tell a priori. Based upon a numerical simulation exercise, Miles (1999) is able to tell the sign of the net effect however. In particular, he finds that the effect of reduced labour supply dwarfs that of higher labour productivity, indicating that per capita GDP will fall. Other numerical simulation exercises (Turner et al. (1998), Hviding and Mérette (1998)) confirm this prediction.

A point made by Cutler et al. (1990) is that labour scarcity as reflected in high wage rates may also foster technological change. If this is true, ageing will speed up economic growth and possible increase per capita GDP after some time. Fougère and Mérette (1999) elaborate the idea that falling interest rates and rising wage rates foster the accumulation of human capital. Using a model of endogenous growth, they confirm that GDP may achieve higher levels than in the absence of ageing. However, they also show that it could take about 100 years for this effect to occur. Moreover, the first decades the fall of GDP could be even larger in an endogenous-growth model as the increase in economic growth requires resources that cannot be used for production.

We conclude that GDP may decline, which may drive down health expenditure.
 What is the role of medical technological progress? As stressed by the endogenous-growth literature, the production of new technologies is a process driven by the prospect to reap benefits from the use of these technologies. Hence, the larger the potential market for a product, the more entrepeneurs may be expected to invest in producing the technologies that are required for production. If ageing causes the market for health care to grow, this would then induce more research and development in medical technologies.
 Acemoglu and Linn (2003) present empirical evidence supporting this hypothesis for markets for pharmaceuticals. New and better technologies will be included in insurance packages, advised by physicians and consumed by patients. Through this mechanism, health expenditure may increase again (Weisbord (1991)).

Chapter 2 Structure of the model, applied methodology  

We will use a relatively simple model to calculate developments in health and pension expenditure through time. We basically use the same approach that was among others used by the CPB in the study of Ageing in the Netherlands
 (AIN) and by the Ageing Working Group (AWG)
. The latter group prepared projections for health and pension expenditure till 2050 for the Economic Policy Committee of the European Commission (EPC study). Our study basically builds on the insights that were obtained in these studies and tries to further improve projections by among others taking account of the relation between health and retirement and a better split in the composition of health costs by including the cost of death. 

Demographics

To calculate how the development in health and pension expenditures depends on demography and specifically changes in mortality rates through time, original population estimates were decomposed in to its respective arguments, i.e. migration and mortality. Population in a given year for a certain age (j) category can aside for those that are aged 0 be calculated as the sum of the population in the previous year plus any migration that occurred during the year minus the number of people who died in the current year. Or 

Population (t, j) = Population (t-1, j) + Migration (t, j) - Mortality rate (t, j)* Population (t-1, j)

for 1≤ j ≤ 99 

After reaching age 99 all persons are assumed to die. By changing the mortality rates for specific age categories we are then able to obtain a new demographic scenario, which can either represent an increase in life expectancy, i.e. a reduction in mortality rates, or a decrease in life expectancy, i.e. an increase in mortality rates. 

Health expenditures 

Total health expenditures are calculated by multiplying average cost profiles related to health care by a certain age, i.e. age 0-99, with the associated number of people in the respective age category. These cost profiles are then held constant during the projection period and total health care expenditure by age group only varies because of demographic changes, i.e. changes in mortality rates and associated population changes. 

We make use of the insights of both the AIN and the EPC studies and divide total health care costs into three components. First of all the health care and long term care costs for survivors and secondly the so called death cost or costs made during the last year of life which are an aggregate for health and long term care costs for non- survivors. Hereby we define survivors as those people who live during the whole year and non- survivors as those people that die during the year. The costs of death are subtracted from the respective average health care profiles for health care and long term care using the age specific mortality rates to obtain adjusted health care profiles for health and long term care by respective age category. 

The cost profile for example health care in the base year would thus be constructed as follows

Health care profile (h, j) = Average cost health care for a person (ah, j, t) - %*death cost (d, j, t)* specific mortality rate (j, t) / (1- specific mortality rate (j, t))

Likewise the adjusted cost profile for long term care can be calculated by subtracting the respective percentage of death costs from that figure. Because the composition of the costs of death differ between ages, with institutionalised care representing a larger fraction of total costs at higher ages, the costs of death are subtracted with varying rates from the average health care and long term care components. 

Table 1 shows the dynamics at work, where the eventual division of death costs over the health and long term care components is based on the findings of the Dutch WRR
 and in line with other studies.
Table 1 division of costs of death by age over various health care components 

	Age 
	Health care 
	Long term care 

	
	
	

	0-54
	100%
	0%

	55-64
	93%
	7%

	65-69
	91%
	9%

	70-74
	88%
	12%

	75-79
	79%
	21%

	80-84
	67%
	33%

	85-89
	57%
	43%

	90+
	44%
	56%


At young ages the cost of death is thus in its total subtracted from average health care costs, while at higher ages a larger part of the cost of death is subtracted from the long term care costs. 
Total health care profiles for health and long term care are ultimately obtained by using the age specific mortality rates of survivors and non survivors multiplied with their respective cost profiles to calculate a composite health care profile. If we multiply this cost figure with the associated number of people of that age category total health and long term care costs can be projected.      

Pension expenditures  

Pension expenditures are calculated in a straightforward manner. In the base year the aggregate amount of public pension expenditures, including most other public replacement revenues for persons aged 55 and above is divided over all individuals, males and females, who are eligible for these arrangements. Average pension expenditure per person can then be calculated as gross expenditures divided by the number of people who are eligible. The average pension expenditure will be held constant through time and will only increase with yearly indexation, which differs across European countries. The development of pension expenditures till 2050 can then be calculated by multiplying the average pension expenditure per person by the number of people who are eligible in each respective year. 
This number changes every year due to both labour market developments and different demographic circumstances. An increase in the labour force participation of women aged 55 and over for example will lead to a decline in the number of females who make use of social security services and will lead to a decline in the number of persons who are eligible. Changes in demography can either lead to an increase or decrease in the number of people in specific age categories with different impacts on the number of people who are eligible. Another important factor which determines eligibility are changes in policy regulations governing pension entitlements. An increase in the mandatory retirement age, or changes governing rules related to pre retirement will have an influence on the number of people who are eligible and will as far as information is available be taken account of in the projections.  
Relation between change in health status and labour force participation 

To determine the relation between health changes and labour force participation, three variables are required. First of all the number of males and females by respective age category who are either disabled or early retired to determine the number of people who can be affected by health changes. We express this number as a percentage of the total number of people who receive unemployment, disability or early retiree entitlements in a certain age category. Secondly, we need the change in health that takes place in the projection period, represented as the annual change during a year in percentages. Thirdly we need the elasticity which represents the relation between health and exit from the labour force. When all variables are multiplied by each other we can calculate the number of people who will stay in the labour force due to a health change by the difference in the number of people who receive either disability or early retirement entitlements before and after the health change. The figure that presents this ratio, can than be used to calculate the change in labour force participation in future years and is thus dependent on all three underlying variables. 

For the projection of pension expenditures an improvement in health will thus both lead to a decrease in the number of people who are eligible to an entitlement as well as an increase in the labour force participation rate of males and females resulting in an increase in GDP. Health expenditures will be mainly be affected due to the effect of health on increased participation of the labour force. We will hereby abstract from any direct relation between health and health expenditures, however interesting this relation may be, as we have no concrete information with regard to this relation.      
Government finances 

To calculate the impact of ageing on government finances we construct a simple model which reflects the financial housekeeping of the government. Government revenues are expected to grow at the rate of economic growth and are thus held constant as a percentage of nominal GDP in the projection period. Basically we divide total revenue in to three categories, i.e. direct taxes, indirect taxes and other revenues, but as we let all these categories grow at the same rate one category would suffice. On the expenditure side, pension and health expenditures evolve in the above described manner and by the yearly rate of economic growth. All other types of expenditures also basically grow at the rate of economic growth. On the expenditure side we distinguish besides the already mentioned pension and health expenditures, on expenditures on disability benefits, other benefits (a mixture of unemployment, sickness, other social transfers etc.) and other expenditures which includes all expenditures on education, infrastructure, defense etc. Interest payments are calculated by multiplying the nominal interest rate with the debt level. 
From the development in the government revenues and expenditures the government deficit, the primary balance and the debt can be deducted in the usual manner. As we are interested in the impact of ageing on government finances and specifically in the sustainability of government finances under current social policy rules we construct a measure which expresses this sustainability, the so called tax gap
. This tax gap measures the difference between the currently projected tax level in the starting year of the projection and the tax level in that year that is needed to cover future public expenditure if government policy remains unchanged. A positive tax gap indicates the need to raise taxes to absorb an increase in debt levels during and at the end of the projection period. The opposite holds for a negative tax gap. 
The tax gap can be calculated as follows:
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Chapter 3 Data
3.0 

Stylised European country 

The stylised European country represents an average European country which we will use to illustrate some of the methods which we apply and to explain the dynamics of the model. Its demography figures, health care profile and all other relevant information are based on the un- weighted average of 12 EU countries for which we have complete information on all variables. It however has its own dynamics which may deviate from the real average European country if it was calculated as a weighted average of those 12 European countries. It should therefore only be seen for illustrative use. Below we will present some aggregate information for this country. 

Demography 

Table 1: total population millions 

	 
	2002
	2010
	2020
	2030
	2040
	2050

	Totaal
	20,66
	20,87
	20,85
	20,57
	20,04
	19,18

	0-19
	4,43
	4,23
	3,99
	3,78
	3,64
	3,49

	20-64
	12,75
	12,71
	12,43
	11,62
	10,65
	10,10

	65-89
	3,37
	3,81
	4,25
	4,94
	5,47
	5,25

	90+
	0,11
	0,11
	0,19
	0,24
	0,28
	0,34


The stylized European country has a population of over 20 million people in 2002. This population is divided in four age categories to highlight the demographic change that takes place between 2002 and 2050. In general one can see that the total population will decline between 2002 and 2050 with 1.5 million people or some 7.5%. This can be mainly contributed to a decline in population in the groups aged 0-64 which show both steep declines in the period between 2002 and 2050. On the other hand the number of people aged 65 and over will increase sharply. Table 2 shows this change more markedly. 

Table 2: Distribution of population in age categories by % 
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0-19

21,4%

20,3%

19,1%

18,4%

18,2%

18,2%

20-64

61,7%

60,9%

59,6%

56,5%

53,2%

52,6%

65-89

16,3%

18,3%

20,4%

24,0%

27,3%

27,4%

90+

0,5%

0,5%

0,9%

1,2%

1,4%

1,8%


While in 2002 83.1 % of the population fell in the age category 0-64, demographic projections predict that in 2050 only 70.8 % of the population will be made up of people aged 64 and less. 

Among the age groups aged older than 65, especially the rise in people aged 90 and over is significant as this group will almost triple in size during 2002 and 2050.

From the above given demography figures for the stylized European country some well known trends, as highlighted in other studies
, accompanying the ageing process in Europe can be deducted. These can be shortly characterized as follows:

· A decrease in fertility rates, leading in time to a decline in the youth dependency ratio, the population aged 0-19 expressed as a percentage of the working age population aged 15-64. This decline will also lead, albeit at a higher speed, to a decline in the working age population. Only Ireland and Luxembourg will experience an increase in their working population, while Italy, Spain and Germany will suffer the largest blows to the productive part of their population (see annex 1 for the demographic figures of the EU countries). 

· The observed increase in life expectancy, as documented well in WP1 and WP2 will lead to both an absolute and relative increase in the share of older people in the population. Especially the increase of the very old, the group aged 90 and over will increase substantially and will in most European countries triple by size. 

Graph 1 shows these trends for the stylized European country. 

Graph 1: Development of youth dependency, working age ratio and old age dependency ratio through time for stylized European country 
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3.1 Data 

Demography

Population, mortality, migration and fertility figures were based on Eurostat 2000 figures and are presented in the appendix. These figures are projected till the year 2050 by specific age category, i.e. age 0 till 90+, with the category 90+ presenting the group over 90 years old. Because of the importance we attach to the oldest group in accurately determining the development of the use of health care services and thereby expenditures a further split in the oldest age group, i.e. 90+ was needed. To achieve this we used recent realized population and mortality figures for this group which for most countries can be found in the Human Mortality Database and the Kannisto- Thatcher database from the Max Planck Institute
. This would not give us information about the trend in these figures till 2050 but would give a good indication of how the population and mortality figures looked like in the most recent years and could serve as base figures. We then used this information and observable trends in mortality figures for the 90+ group of European countries for which we did have the required split till 2050, as well as trends observable in the age groups just before 90 to project future mortality rates for other European countries. Using these mortality rates, population figures for the oldest old could be calculated as the population in a given year can be derived from the population in the previous year when the number of people who died in the previous year are subtracted from this population. We hereby abstracted from any migration flows as these can be expected to be close to zero for these ages. As we did have original estimates from Eurostat for the total size of the population aged 90+, we as a latest step adjusted the mortality figures for each country to resemble these total figures as best as possible, allowing a margin of at most 3%. While this procedure was based on trial and error, we tried to keep the procedure as simple as possible by allowing no more than two different rates of adjustment, for example one based on a 7% relative gradual decline in mortality rates during the first ten years and a 10% relative gradual decline during the other years. The thus obtained mortality rates differ by country and by period and are presented in table 3.1.  

One shortcoming of this approach is that no difference is made between changes in the gradual decline of mortality rates by respective age. As figures for the Netherlands for example show, the expected changes in decline do differ by age category and turn out to be higher for example the 98 age group than for the 91 age group. The application of uniform rates may thus slightly underestimate the development of population in the higher range, i.e. the 95-98 years old group. Because these age groups comprise only a very small part of the population this will only marginally affect projections of health and pension expenditure in chapter 3 and therefore we adhere to the more simple approach.  

Health care profiles 

The age profiles for health care costs and long term care costs were taken from the EPC study which gives these age profiles for five year age cohorts as a share of GDP per capita for most European countries
. The first refer to the costs associated with cure activities and the latter 
to costs associated with care activities or the costs that are required to help persons perform the essential tasks of living, which may be hampered through disability or other chronic
Table 3.1 Decline in mortality rates for four age categories till 2050

	 
	0-64
	65-79
	80-89
	90+

	Austria 
	49%
	45%
	33%
	26%

	Belgium
	45%
	42%
	28%
	19%

	Denmark
	41%
	38%
	23%
	7%

	Finland 
	46%
	42%
	28%
	18%

	France 
	43%
	40%
	28%
	12%

	Germany 
	44%
	39%
	27%
	15%

	Greece 
	43%
	41%
	30%
	22%

	Ireland 
	44%
	43%
	29%
	13%

	Italy 
	44%
	41%
	30%
	18%

	Luxembourg
	48%
	42%
	27%
	0%

	Netherlands 
	24%
	29%
	17%
	7%

	Portugal 
	47%
	45%
	31%
	10%

	Spain
	34%
	32%
	21%
	10%

	Sweden 
	45%
	43%
	28%
	8%

	United Kingdom
	45%
	42%
	29%
	27%


Calculations: CPB

illnesses. These five year age averages were divided to the respective age groups within those five years, i.e. ages 0 to 4 on an equal basis to obtain age profiles by respective age.   

As we do not have information on the age profiles of health care expenditure and long term care expenditure for every European country, but for some countries do have information on the aggregate figure spent on these components we make some simplifying assumptions to construct age profiles for these countries. From the EPC study we have data by age profile on health care expenditure for Austria, Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain, Sweden and the United Kingdom. Aggregate figures are available for Greece, Ireland and Portugal. To construct age profiles for these countries we use the average age profile of the 11 European countries for which we do have information and apply this profile to the mentioned three countries. If we multiply the age profiles (0-4, ...95+) for each respective age category with the associated population figures, total health care expenditures can be derived. From these total health care expenditure figures the fraction that is spent by each age category can be calculated as a percentage for the European countries for which we have age profiles. We use the un-weighted average of the European countries for which we have information to calculate total health care expenditure by age group for the countries for which we didn’t have any information, by applying these percentages to the aggregate figures of health care expenditure.  If we divide these total figures by the population represented in these age categories health care profiles by age categories can be obtained. For long term care we apply the same procedure to construct age profiles for these countries for which we have aggregate information but no age profiles. In this case we use the age profiles we have on long term care for Austria, Belgium, Denmark, Finland, Italy, the Netherlands and Sweden to construct age profiles for France, Ireland and the United Kingdom. As we do not have information on Luxembourg for both health care components we will leave this country out of the exercise. 

Cost of death, or total health care costs during the last year of life

As reported in chapter 1 the inclusion of the cost of death either in strong or weak form significantly influences the projection of health care expenditures. The exclusion of these costs would lead to an overestimation of health care costs if life expectancy and thus time remaining to death improves. Health care profiles thus have to be adjusted correctly to take account of changing mortality rates.  

The studies mentioned in chapter 1 have either used hospital or insurance records to calculate the height of death costs by specific age category and sometimes by sex and race. In general these figures are expressed in either dollar figures or as a percentage of total budget expenditures. Due to the difficulty of relating the precise outcomes in these studies to the health care profiles we have for survivors and to which we like to relate the costs of death, we will use the general implications which follow from these studies. First of all it can be concluded that the cost of death can best be portrayed as a kind of U shape curve if related to age. At young ages the cost of death are relatively high due to expensive high tech medical treatments which are at that age usually used to save a young persons life. From a certain age these costs than gradually decline. At a certain moment however long term care costs become important during the last year of life and this will result in an upward rise in total death costs by age.  
As mentioned we don’t know the exact age profiles of the cost of death for the different European countries and how these relate to the cost of survivors for which we have information, so we follow a simple procedure to obtain at least comparable results. To that end we distinguish between four age groups, those aged 0-35, 35-64, 65-84 and 85 and above. First of all we assume a constant cost of death which equals the highest average total cost of health care, i.e. that of a person aged 95 and above. To reflect the difference in the average death cost between ages we than multiply this reference cost by different factor to obtain a sort of U shaped curve. In the projections we will test the sensitivity of the assumption embodied in this chosen approach by using either lower or higher death costs for certain age categories. In our projections we will assume that the costs of death for the 35-64 age group equals one time the average health care cost of a survivor aged 95, that the costs of death for the 65-84 age group equals 1.5 times that amount and that the costs of death for the 0-35 age group and that of the 85 and older group equals twice the amount of that of the 35-64 age group. 

Various studies have found these costs of death to be relatively constant through time 
 so that we will also assume them to be constant. Fuchs however questions this premise and states that the cost of death at a specific age shows a positive correlation with the expected remaining lifetime or life expectancy at that age. For a 65 year old this is different than for a 90 year old. Demographic changes may therefore also impact differently on the cost of death at specific ages. From the sensitivity tests we undertake in chapter 5 part of this effect can be gauged, as we will investigate there how a change in death cost affects health care expenditures.     

As the costs of death or the costs made during the last year of life are composed of both health and long term care expenditures and the composition of total expenditures into both categories varies by age, the costs of death will be subtracted from these respective components by different percentages at different ages. We will hereby use the division made in table 2.1 for every European country. Thus at younger ages all the costs of death are subtracted from the average health care costs of an individual and at older ages a large part of the costs of death are subtracted from the average long term care costs of an individual. 

Costs of health per person
Graph 3.1 presents the costs of health per person for the stylized European country and the various components of which it is made up as discussed in the previous paragraphs. D represents the cost of death. It is set at a high level both at young ages, i.e. 0-34 and at high ages, i.e. 85+ and equals twice the amount of the cost of death of a person aged 35-64 and is 33.3% higher than the cost of death of persons aged 65-74. T represents total health costs and increases with age, it is the sum of death related expenditures D and medical related expenditures U. Using the age specific mortality rates, U is calculated by subtracting the fraction of costs related to death from total medical expenditures. This fraction can be calculated as a weighted average of the probabilities of surviving and not surviving multiplied by the respective associated costs. As mortality rates increase with age, T and U diverge at later ages as a bigger part of total expenditures is then made up of costs related to death which rise from age 65 and onwards.  H and L in turn are the health care costs and long term care costs that make up total medical expenditures U. These are also corrected to include the cost of death component and thus decline at later ages when both mortality rates and the level associated with the cost of death rise.

Pension expenditures    

Aggregate figures for pension expenditure are taken from the same EPC study from which we took the health care profiles. Public pension expenditure including most public replacement revenue is given for those people aged 55 and over as a percentage of GDP in the year 2000 for every country that is part of the European Union. As explained in chapter 2 we use these base figures to calculate average pension expenditures per person and from thereon we are able to develop our own model from which we can calculate the development of pension expenditure till 2050 under different scenarios. 
The model used in the EPC study to calculate pension expenditures incorporates a much finer structure and is based on richer and more detailed information than our calibration procedure. We for example don’t exactly know the number of beneficiaries aged 55 and older who are entitled to a pension, a pre retirement, disability or unemployment benefit. To approximate for this number, we assume that everyone aged 65 and over, both women and men receive a pension as this is the most common mandatory retirement age in Europe for both men and women. We revise this figure to account for any labour force participation that takes place at higher ages than 65, since these people in general are expected to receive no pension. For the people aged 55 to 64 we use data from wave 7 of the European Community Household Panel (ECHP) to obtain the percentage of people in this age category who receive either a pre retirement pension, disability or unemployment benefit. We hereby used the included questions on income to retrieve the respective percentages of people who are unemployed, disabled, or early retired by age category. 

We are than able to calculate the number of people who receive a benefit approximately and thus are able to determine the total number of people who are eligible. Precise figures by age category for disability recipients and for early retirees are however not readily available for each country. For those countries for which we don’t have this information we therefore use the participation rates for both males and females as an upper limit. The number of people who are eligible is than set equal to 1- the % of people employed in these age categories. To match the outcome of the path of pension expenditures in 2050 as projected by the individual countries participating in the EPC we adjust our indexation mechanism accordingly. Thus both the figures in the beginning as well as at the end coincide with those of the EPC study in our benchmark scenario. The behaviour between these periods will however differ due the different dynamics of our own model.
Graph 3.1: Costs of health per person for stylized European country
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The number of people who are eligible for a benefit are thus overestimated in our model and this will lead to a lower average expenditure per person. This is especially true for those countries where for example a large part of the women receive no pension or for those countries which have a relatively large percentage of people out of the labour force who receive no entitlements. The lower average pension expenditure per person which results from this overestimation will in the projections however largely be corrected by a larger number of persons who receive a benefit. A second shortcoming in our model is the use of one average pension expenditure per person as this does not take account of the large differences that exist between persons who receive entitlements and pension systems across Europe. The level of the pension benefit among others for example depends on the work history of each individual and the height of the respective salary before retiring in many European countries. Heterogeneity between people is thus lost. 

We however would like to emphasize that while our model may lack certain features which give it a more realistic fundament, its main quality lies in projecting future trends to which it was designed for. Thus while it may not exactly reflect the development of real expenditures through time, its very well suited for indicating the direction expenditures will follow because of different assumptions regarding demography or health.          

Health indicator 

As has been described in WP1 and WP2 extensively it has been difficult both to measure the health status of the population and to predict the trend of the health status in the future. While self assessed health data are readily available for most countries from national sources and show consistent patterns across countries and age when taken at a moment in time, they face obvious shortcomings in terms of subjectivity and comparability through time. As FEDEA concludes in WP1: Bio demographic aspects of ageing, it is very hard to establish any clear trend in health status or health expectancies from the examination of data from National Health surveys. Recent figures from the OECD in OECD Health Data 2003 confirm this result for the variable perceived health status. Mostly a clear trend is not observable through time for a lot of countries and it also shows contradictory results when looking at specific age groups. For example OECD data show a decline in perceived health status for the 15-24 age group for the countries for which data are available, a stabilisation or decline for the 25-44 group, an increase in perceived health for the 45-64 group and no clear trend for the group aged 65+. The difference rather seems to point to a generational gap in interpreting one’s own health than a real difference or trend. For a review of the reliability of self assessed health data see also WP1 (and other articles). 
We therefore use the more standardized data calculated by FEDEA in WP1, which are life expectancy in good health and disability free life expectancy and use the projections which are calculated on the hypothesis of compression of morbidity. These expectancies are given both at age 15 and age 65 for both sexes. Our aim is to use the change in health status, which can be derived from changes in these variables, to measure the impact of changed health on labour force participation and inflows into disability and unemployment schemes.  For this reason we don’t really need figures for persons aged 65 and over, as most people at that age don’t participate in the labour process anymore, and will thus use the projections for 15 years old as our measure for change in health status. To obtain an aggregate figure for every European country we take the average of the trend for males and females for respective life expectancy in good health and disability free life expectancy.  Table 3.2 shows the evolution of these indicators till 2025 and the implied percent change in health status which can be derived from these developments, i.e. between 1996 and 2025.     

Relation health and participation 

As many studies have shown
 better health is positively correlated with actively being at work, especially at later ages. People with bad health are more likely to retire at earlier ages either through disability or unemployment schemes. With financial incentives
, health is the most important variable explaining the transition out of work before the legal retirement age. 
For our projections we are especially interested in the impact of health on the decision to leave the labour force. For this purpose we use existing studies on this subject to calculate elasticities which present this relation. In our projections in chapter 8 we hereby use the results found by Börsch Supan (2000). In a multi period probit model of the retirement decision, he relates the dependent variable labour force status “retired” to such variables as the option value, health, age, education and a variety of other socio- economic variables. We use the results he finds in table 2 (page 41), model 1 to calculate exit probabilities by age and health category, which ranges from 0 for very poor to 10 for excellent. Coupled with the respective population figures in the different health categories we can calculate how many persons exit the labour force for each respective health category. We also have the average health status of the sample which he uses for his estimations. If we than simulate a health change by for example letting 30% of the persons belonging to a certain health category move up a health category, i.e. from 1 to 2, from 2 to 3 etc., we can calculate how this influences the number of people who exit from the labour force. If the change in the number of exits is related to the respective average health change, elasticities guiding this relation can be obtained. For the research done by Börsch Supan we found an elasticity of 0.8. A 1% increase in average health would thus lead to 0.8% less exits. By varying the health changes in the simulations we tested the sensitivity of this relation and found that this was robust to different changes. We will use this elasticity in first instance for all EU countries.        
Table 3.2: Change in average health status till 2025 
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in Good Health 

% change 

2010

% change 

2025

% change 

2010

% change 

2025

1996

2010

2025

1996

2010

2025

Austria

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

Belgium

43,77

46,15

47,7

5,4%

3,4%

45,34

48,42

50,45

6,8%

4,2%

Denmark

45,9

47,79

49,33

4,1%

3,2%

46,49

49,39

51,3

6,2%

3,9%

Finland 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

France

35,97

38,35

39,94

6,6%

4,1%

37,18

39,74

41,75

6,9%

5,1%

Germany

27,88

30,78

32,32

10,4%

5,0%

29,41

33,4

35,39

13,6%

6,0%

Greece

47,28

47,74

49,25

1,0%

3,2%

47,49

49,14

51,04

3,5%

3,9%

Ireland

49,04

51,55

53,3

5,1%

3,4%

47,85

50,2

52,12

4,9%

3,8%

Italy

34,75

36,7

38,16

5,6%

4,0%

37,02

39,35

41,39

6,3%

5,2%

Luxembourg

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

Netherlands 

44,61

46,02

47,55

3,2%

3,3%

45,45

47,92

49,64

5,4%

3,6%

Portugal

27,53

29,41

31,21

6,8%

6,1%

31,13

33,28

35,5

6,9%

6,7%

Spain

40,39

41,28

42,41

2,2%

2,7%

41,01

41,97

43,54

2,3%

3,7%

Sweden 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

United Kingdom

42,26

44,84

46,71

6,1%

4,2%

43,62

45,94

47,79

5,3%

4,0%

Females Age 15

Males Age 15


Source: FEDEA AGIR project 

3.2 The assumptions in the base case scenario 

Labour productivity     

Labour productivity is assumed to grow at an annual average rate of 1.75% for all European countries. No difference is made between age categories, so that productivity doesn’t rise with age. While a standard uniform rate across countries may harm reality a little bit, it will make it easier to compare results between countries. Likewise ageing may lead to higher productivity if total work is done by fewer people. We will however abstract from any influence of ageing on labour productivity as we have no idea how the precise relation will develop.
Labour force participation 

The projection of labour force participation rates for the base case scenario are based on estimates used by the Economic Policy Committee of the European Commission as prepared by the Ageing working group
. These are in part based on projections by the ILO, till 2010 and than are adjusted to take account of the expected increase in participation rates of women. Table 3.3 shows the evolution of participation rates through time for all European countries by respective age categories. The rise in participation rates can thus fully be contributed to rising participation rates of women as those of men are held constant. 

Table 3.3 to be implemented 

Risk free interest rate

The nominal interest rate is set at 5.75%, where inflation is set at 2%. We hereby acknowledge that ageing may influence the height of the interest rate, but due to the lack of concrete information specifying this relation we chose not to incorporate this effect in our model and adhere to a constant rate.  
The impact of the business cycle
The projections of health and pension expenditure are not influenced by any business cycle elements. The government finances figures for the years 2002 and 2004 were taken from the OECD and were also not cyclically adjusted. As these figures mostly correspond to a time when all economies had low growth rates and thus lower government deficits than in a neutral economic environment, government finances and government debt would evolve more positively e if we had taken the cyclically adjusted figures. But in general the effect would be very marginal and therefore we chose to use the unadjusted OECD figures.    
Chapter 4 Base case Projection 

In this chapter and the following chapters projections of health expenditures and pension expenditures are carried out for the period from 2002 to 2050. The main aim of these exercises is to show how ageing affects these expenditures and how the sustainability of government finances is influenced by this process. In this chapter we will first calculate how the development of health expenditures and pension expenditures evolves for the 15 members of the European Union using the demography projections from Eurostat and the various macroeconomic assumptions regarding among others labor force participation and productivity growth which were made in chapter 3. The projections that result from this exercise will be treated as the base case scenario with which other scenarios can be compared with. They should give a first impression from which the effect of ageing on health expenditure and pension expenditure can be gauged.  

In the following chapters alternative projections are then performed to measure the sensitivity of the outcome of the projections to various assumptions. In chapter 5 we will perform projections by using different assumptions with regard to the development in mortality and thus life expectancy to see how a different demographic scenario and demographic changes in general influence the outcomes. The specific scenario which is calculated is an extra gradual reduction in mortality rates of 20% in the age groups between 55 and 85 above the decline in mortality rates already incorporated in the Eurostat demographic projections. This thus isolates the ageing effect from the working of the other variables that influence the development of expenditures in health care and pensions. As outlined in chapter 1 various studies have questioned the premise that ageing will place a bomb on the health care and pension systems and have posted that other factors are much more important in explaining the expected increases in expenditures of both groups. The isolating of the ageing effect will test this hypothesis. In chapter 6 we will investigate how important the inclusion of the cost of death and the respective height of this cost is for projecting health and pension expenditures. In chapter 7 projections are run in which demographic developments are held constant and the cost parameters that drive expenditures are changed.  A comparison of the projections in chapters 5 and 7 should give insight in to the sensitivity of the development of expenditures with regard to ageing and cost effects. In chapter 8 finally we will run a scenario to see how projections of health and pension expenditure are influenced by changes in health. This should give answer to the question how living longer in better health will affect the development of these expenditures. 

4.1 Projections for health care  

Health care expenditures 

Using the demography figures and the age profiles of health care, long- term care and cost- of -death expenditures for each country of the European Union, the projection of total health expenditures till 2050 can be made.  

Table 4.1 shows the projected development in health care expenditure till 2050 respectively for health care, long-term care and total health costs. The first six columns display health expenditure/ GDP ratios for a number of selected years. The last column presents the percentual rate of increase between 2002 and 2050. 
Table 4.1 Projections of expenditure on health care, base case scenario 
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2002

2010

2020

2030

2040

2050

% incr

Austria 

5,1%

5,5%

6,1%

7,0%

7,5%

7,7%

49,8%

Belgium

5,2%

5,5%

6,0%

6,7%

7,0%

6,9%

32,5%

Denmark

4,0%

4,2%

4,4%

4,6%

4,7%

4,6%

14,5%

Finland 

4,8%

5,3%

6,0%

6,5%

6,7%

6,7%

38,7%

France 

5,5%

5,8%

6,3%

7,0%

7,4%

7,4%

35,3%

Germany 

5,4%

5,7%

6,3%

7,1%

7,5%

7,5%

39,1%

Greece 

4,7%

4,9%

5,2%

5,5%

6,0%

6,2%

31,5%

Ireland 

5,6%

5,5%

5,9%

6,4%

6,9%

7,2%

29,2%

Italy 

5,5%

5,8%

6,3%

7,0%

7,7%

7,7%

40,2%

Luxembourg

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Netherlands 

4,7%

5,0%

5,4%

5,7%

5,7%

5,5%

16,8%

Portugal 

5,4%

5,6%

5,9%

6,3%

6,9%

7,2%

35,1%

Spain

6,2%

6,4%

6,8%

7,6%

8,6%

8,9%

43,3%

Sweden 

5,1%

5,2%

5,6%

5,9%

6,0%

6,0%

18,4%

United Kingdom

3,9%

4,0%

4,2%

4,6%

4,9%

5,0%

26,1%

Long term care expenditure (% of GDP)

2002

2010

2020

2030

2040

2050

Austria 

0,6%

0,7%

0,8%

1,1%

1,3%

1,6%

151,1%

Belgium

0,7%

0,9%

1,0%

1,2%

1,5%

1,6%

120,6%

Denmark

2,2%

2,4%

2,7%

3,4%

3,9%

4,1%

85,3%

Finland 

1,5%

1,7%

2,1%

2,8%

3,3%

3,3%

128,7%

France 

0,7%

0,8%

1,0%

1,2%

1,4%

1,5%

107,0%

Germany 

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Greece 

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Ireland 

0,7%

0,6%

0,7%

0,9%

1,1%

1,3%

90,3%

Italy 

0,7%

0,8%

0,9%

1,0%

1,2%

1,2%

74,3%

Luxembourg

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Netherlands 

2,6%

2,8%

3,2%

3,9%

4,4%

4,5%

73,8%

Portugal 

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Spain

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Sweden 

2,4%

2,5%

2,7%

3,5%

4,1%

4,3%

81,9%

United Kingdom

1,7%

1,8%

2,0%

2,5%

3,0%

3,3%

91,8%

Total health care expenditure (% of GDP)

2002

2010

2020

2030

2040

2050

Austria 

5,8%

6,2%

6,9%

8,1%

8,9%

9,3%

61,0%

Belgium

5,9%

6,3%

7,0%

7,9%

8,5%

8,5%

43,4%

Denmark

6,2%

6,6%

7,1%

8,1%

8,6%

8,7%

39,4%

Finland 

6,3%

7,0%

8,1%

9,3%

10,0%

10,0%

59,7%

France 

6,2%

6,6%

7,3%

8,1%

8,8%

8,9%

43,6%

Germany 

5,4%

5,7%

6,3%

7,1%

7,5%

7,5%

39,1%

Greece 

4,7%

4,9%

5,2%

5,5%

6,0%

6,2%

31,5%

Ireland 

6,3%

6,2%

6,7%

7,3%

8,0%

8,5%

35,6%

Italy 

6,2%

6,6%

7,2%

8,0%

8,8%

8,9%

44,1%

Luxembourg

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Netherlands 

7,3%

7,8%

8,6%

9,6%

10,1%

10,0%

37,0%

Portugal 

5,4%

5,6%

5,9%

6,3%

6,9%

7,2%

35,1%

Spain

6,2%

6,4%

6,8%

7,6%

8,6%

8,9%

43,3%

Sweden 

7,5%

7,7%

8,3%

9,5%

10,1%

10,4%

38,6%

United Kingdom

5,7%

5,8%

6,2%

7,1%

7,9%

8,3%

46,1%


Health care  

Total health care costs, expressed as a percentage of GDP, vary widely between countries in 2002, ranging from 3.9 % in the United Kingdom to 6.2 % in Spain. As table 4.1 shows total expenditures will rise steadily for all European countries as a percentage of GDP. The rise in expenditures varies from 14.5% in Denmark to 49.8 % in Austria during the time period till 2050. Through time one can also see that the steepest rise in expenditures takes effect in the period till 2030 when the baby boom generation in most European countries is making full use of the health care system.  From 2030 on expenditures rise at slower paces and one can see that after 2040 expenditures in several countries, such as Belgium, Denmark and the Netherlands actually start to decline, while expenditures in Finland, Germany, Italy, Sweden and the United Kingdom have more or less stabilised at their 2040 level. Expenditures in Austria, Greece, Ireland, Portugal and Spain continue to grow however. A priori it is not straightforward to predict which countries will face the largest increases in expenditures as this depends on both demography trends, the health care profiles of each respective country and developments in the labour force participation of the population which for a large part determines the development of the GDP. The comparison of respective increases in health expenditures between countries may also be troublesome because the definitions of what expenditure categories belong to health and long term care differ somewhat between countries and one should thus also look at the figures for long term care in combination with health care.    

Long term care 

Projections for long term care expenditures, for the countries for which information is available, are shown in the second part of table 4.1. At the onset total expenditures vary from 0.6% of GDP for Austria to 2.6 % for the Netherlands. As shown in other studies the Netherlands and the Scandinavian countries, Denmark, Sweden and Finland are countries which historically provide formal care on a large scale such as in nursing homes and other institutions for elderly and thus spend a large part of their GDP on this care component. The countries which face the largest increases in expenditure are respectively Austria, Finland, Belgium and France, for which expenditures will more than double during the coming fifty years. Looking at the figures in terms of GDP, Denmark, Sweden and the Netherlands will spend more than 4 % of their GDP on long term care. Expenditures on this care component will in time in size become almost equal to that of cure expenditures in these countries. While cure expenditures tend to decline somewhat after 2040, this pattern is less obvious for long term care. Expenditures however seem to have stabilized in both Finland and Italy by 2040. In the other countries the rise in expenditures after 2040 is less steep than before this period, although the increases in Austria and the United Kingdom remain large, with an increase of 0.3% of GDP during 2040 and 2050. A comparison of the projected increases in expenditures between health and long term care also shows that the increases in expenditures are much larger for long term care. This can be explained by the fact that long term care is used more intensively by elderly people and is thus influenced more by the ageing process as reflected in the demography figures. 

Total health care expenditure     

Total health care expenditure varies at the onset between 4.7 % of GDP for Greece to 7.5 % for Sweden. The countries that will suffer the largest increases in total health care expenditure are expected to be Austria and Finland, which will both see their expenditures rise by some 60%. Most other countries will see their expenditures rise in the range of 35 to 46% with the exception being Greece with a predicted rise in expenditures of 31.5 %. Due to the non availability of any information on long term care for Greece and several other countries it however remains premature to predict accurately the development of expenditures on total health care in these countries. The given projections should for these countries therefore be taken as minimum values. Overall figures tell us that total health care expenditures will be more or less stabilized between 2040 and 2050 in Belgium, Denmark, Finland, France, Germany and Italy, while those of the Netherlands actually decline during this period. Expenditures in Austria, Greece, Ireland, Portugal, Spain, Sweden and the United Kingdom will however continue to increase, mostly due to extra expenditures on long term care in these countries for which this information is available. 

The age structure 

The age structure of total health care expenditures changes markedly through time as the underlying table shows for the stylized European country. 

Table 4.2 Health expenditure by broad age groups 
[image: image9.wmf]2000

2010

2020

2030

2040

2050

0-19

1,9%

1,6%

1,2%

1,0%

0,9%

0,7%

20-64

16,5%

14,4%

12,2%

10,1%

8,0%

6,8%

65-89

68,3%

72,3%

70,2%

70,4%

72,1%

71,3%

90+

13,2%

11,8%

16,4%

18,5%

19,1%

21,2%


The total amount of health expenditure accounted for by expenditures of the younger age groups, i.e. 0-19 and 20-64 declines rapidly through time, while those for people aged 65 and over increase. Especially the percentage of total expenditures flowing to the group aged 90+ increases substantially. This group will on average spend three times more on health care expenditures in 2050 than the total group aged 0-64, i.e. 21.2% for the group aged 90+ in 2050 compared with 7.5% for the group aged 0-64. In 2000 the group aged 0-64 spends on average 17.5% of total expenditure outlays compared with 13.2% for the group aged 90+.

Table 4.3
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2002

2010

2020

2030

2040

2050

Austria 

11,1%

11,6%

12,2%

13,4%

15,0%

17,3%

Belgium

12,4%

13,5%

14,6%

15,6%

17,7%

19,0%

Denmark

35,3%

35,8%

38,2%

42,4%

45,1%

46,9%

Finland 

23,3%

24,6%

26,4%

29,7%

33,1%

33,4%

France 

11,6%

12,5%

13,2%

14,3%

16,0%

16,7%

Germany 

Greece 

Ireland 

10,5%

10,5%

10,9%

12,2%

13,7%

14,8%

Italy 

11,4%

11,8%

12,1%

12,6%

13,2%

13,8%

Netherlands 

35,4%

36,3%

37,1%

40,2%

43,2%

44,9%

Portugal 

Spain

Sweden 

31,9%

32,4%

32,8%

37,3%

40,2%

41,8%

United Kingdom

30,4%

31,3%

32,6%

35,3%

37,9%

40,0%


Table 4.3 shows that long term care expenditures will grow as a percentage of total health care expenditures in the future as more elderly will make use of these services. 

4.2 Projections for pension expenditure 

Pension expenditures 
Table 4.4 shows the projection of pension expenditures in the base case scenario, which basically coincides with the projections made by the individual members of the EPC, although the dynamics in the years between the beginning year 2002 and the end year 2050 differ somewhat. The ageing effect captured in the demographic changes in this period leads for most countries to an increase in expenditures except for the United Kingdom. The latter result can be attributed to the indexation mechanism which is used in this country in which pension benefits are linked to inflation which is assumed to be lower than the development of GDP. The countries that are most affected by the coming ageing process are Greece, Ireland and Spain which show increases above 80% in pension expenditures between 2002 and 2050. Countries that are least affected are besides the United Kingdom, Austria, Italy and Sweden with projected increases of less than 20% in pension expenditures. As outlined in the EPC report the main reason behind these relatively small increases for Italy and Sweden is the introduction of Notional Defined Contribution Schemes in the 1990’s in these countries. These schemes do not only directly link contributions and entitlements but also automatically adjust benefits to changes in life expectancy and thus reduce the burden of ageing. 

Table 4.4 
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2002

2010

2020

2030

2040

2050

% incr

Austria 

14,5%

15,1%

16,6%

19,0%

18,4%

17,1%

17,6%

Belgium

10,0%

10,9%

12,6%

14,3%

14,2%

13,2%

31,2%

Denmark

10,6%

11,8%

13,3%

14,4%

14,6%

13,2%

25,1%

Finland 

11,5%

14,0%

16,3%

17,1%

16,5%

15,8%

37,5%

France 

12,1%

13,2%

15,1%

16,7%

17,0%

16,3%

34,5%

Germany 

11,9%

12,6%

14,5%

17,1%

17,7%

17,0%

42,9%

Greece 

12,8%

14,0%

16,1%

18,9%

22,7%

24,7%

92,9%

Ireland 

4,6%

4,8%

5,8%

6,9%

7,9%

8,8%

93,0%

Italy 

13,9%

14,3%

14,8%

16,1%

16,2%

14,1%

1,7%

Luxembourg

7,5%

8,4%

9,7%

10,8%

10,3%

9,4%

26,2%

Netherlands 

8,1%

9,9%

12,2%

14,1%

14,1%

13,6%

67,9%

Portugal 

9,8%

10,3%

10,9%

11,9%

13,1%

13,0%

32,8%

Spain

9,5%

10,0%

11,3%

13,7%

16,7%

17,4%

83,8%

Sweden 

9,0%

9,9%

10,6%

11,3%

11,2%

10,7%

18,8%

United Kingdom

5,4%

5,3%

5,3%

5,5%

5,1%

4,4%

-20,0%


One can see a clear distinction between countries which see their expenditures on pensions gradually decline in time, usually after 2030 or 2040 and those countries which continue to be confronted by increases in pension expenditures. This latter group includes the already mentioned countries which show the highest increase in pension expenditures, i.e. Ireland, Greece and Spain. 

Government finances 
Figure 4.1 Debt developments in group A 
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Figure 4.2 Debt developments in group B 
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Figure 4.3 Debt developments in group C
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Table 4.5 tax gaps in EU countries 
[image: image15.wmf]Group A

Group B

Group C

Belgium 

1,34%

Austria 

3,06%

France 

5,88%

Denmark

-0,10%

Finland 

2,35%

Germany

5,81%

Sweden 

0,77%

Italy 

2,77%

Greece 

5,87%

Luxembourg

3,09%

Ireland

4,95%

Netherlands 

2,50%

Portugal

4,89%

United Kingdom

2,62%

Spain 

4,81%


Chapter 5 Relevance of cost of death 

To see how relevant the concept of the cost of death and its variation over the different age categories is, in our base case scenario the cost of death reflect a sort of U shaped curve with respect to age, two other scenarios were run with different costs of death. In the first scenario it is assumed that the cost of death for all ages equal the costs of the group aged 35-64. This would imply a lower cost of death for all other ages when compared to the base case scenario. The second scenario will assume no costs of death at all. This will tell us just how important the inclusion of the cost made during the last year of life is for the projections of health care for the different European countries. These scenarios can therefore be thought of as a test to measure how sensitive the results of projections for health care expenditures are to the assumptions made in the base case scenario regarding the cost of death. Table 5.1 shows the projected expenditure paths for health care till 2050 for the different European countries for both scenarios. For convenience the first three columns show the results from the base case scenario as presented in table 4.1.   

Lower cost of death 

A lower cost of death for all age groups except for those of age 35-64 will lead to higher expenditures on health care for all countries. The difference in percentage points in terms of GDP are however small, the increase in expenditures varies between the 0.1 and 0.2% of GDP. Both expenditures on health care and long term care rise for every country, but relatively seen the increases are marginal. The conclusion that a lowering of the cost of death increases expenditure on health care may at first sight be counterintuitive. It can however be explained by the fact that the costs of death are part of the average cost of health care per person and are as explained in chapter 2 subtracted from the respective health care and long term care components. A lowering of the cost of death thus leads to higher cost profiles for health care and long term care for the survivors. As relatively few people die before the age of 85 a large number of people make use of health care and long term care and a relative increase in these costs will offset a decline in death costs by which only a relatively small number of people are affected. 
Likewise an increase in the cost of death, not shown in the table, will lead to a lowering of expenditures on health care, albeit at the same small percentages which were found when the costs of death were lowered. The level of the cost of death among age groups thus only marginally seems to influence total health care projections. The impact will obviously be larger the larger the deviation, i.e. a lower or higher cost of death, is from the initial level of cost of death for the respective age group.   

Projections of health care expenditure without cost of death 

As outlined in chapter 1, other studies have already pointed to the value of including the costs of death in projecting health expenditures. If the costs of death, or costs made during the last year of life were included in projections, expenditures were projected to be significantly lower then if these costs were calculated by using the standard approach. The last two columns in table 5.1 show the results of not including the cost of death in this study for the projections of health expenditure of each respective country of the European Union. As one can see the projections which don’t take account of the cost of death all lead to higher expenditures on health care and long term care for each country, although at different magnitudes. The projections of health care expenditure are most influenced in Denmark, Sweden and the United Kingdom where the inclusion of the cost of death will lead to lower expenditures on health care by more than 30% when the costs of death are included. These figures can be 
Table 5.1
[image: image16.wmf]Health care expenditure (% of GDP)

2002

2050

% incr

2050

% incr

2050

% incr

Austria 

5,1%

7,7%

49,8%

7,8%

52,2%

8,0%

56,4%

Belgium

5,2%

6,9%

32,5%

7,0%

34,5%

7,2%

38,1%

Denmark

4,0%

4,6%

14,5%

4,8%

18,1%

5,1%

25,5%

Finland 

4,8%

6,7%

38,7%

6,8%

41,7%

7,1%

47,0%

France 

5,5%

7,4%

35,3%

7,5%

36,3%

7,6%

38,3%

Germany 

5,4%

7,5%

39,1%

7,6%

39,9%

7,7%

41,4%

Greece 

4,7%

6,2%

31,5%

6,2%

32,2%

6,3%

33,5%

Ireland 

5,6%

7,2%

29,2%

7,4%

31,4%

7,6%

35,8%

Italy 

5,5%

7,7%

40,2%

7,7%

41,3%

7,8%

43,0%

Luxembourg

n.a.

n.a.

n.a.

n.a.

Netherlands 

4,7%

5,5%

16,8%

5,6%

18,2%

5,7%

21,0%

Portugal 

5,4%

7,2%

35,1%

7,3%

36,8%

7,5%

40,0%

Spain

6,2%

8,9%

43,3%

8,9%

43,8%

9,0%

44,7%

Sweden 

5,1%

6,0%

18,4%

6,2%

21,6%

6,5%

27,3%

United Kingdom

3,9%

5,0%

26,1%

5,1%

29,4%

5,4%

35,4%

Long term care expenditure (% of GDP)

2002

2050

% incr

2050

% incr

2050

% incr

Austria 

0,6%

1,6%

151,1%

1,7%

162,6%

1,8%

177,1%

Belgium

0,7%

1,6%

120,6%

1,7%

128,7%

1,8%

138,8%

Denmark

2,2%

4,1%

85,3%

4,1%

88,4%

4,2%

92,8%

Finland 

1,5%

3,3%

128,7%

3,4%

134,1%

3,5%

141,0%

France 

0,7%

1,5%

107,0%

1,5%

111,7%

1,6%

117,6%

Germany 

n.a.

n.a.

n.a.

n.a.

Greece 

n.a.

n.a.

n.a.

n.a.

Ireland 

0,7%

1,3%

90,3%

1,3%

98,8%

1,4%

110,7%

Italy 

0,7%

1,2%

74,3%

1,3%

79,4%

1,3%

85,8%

Luxembourg

n.a.

n.a.

n.a.

n.a.

Netherlands 

2,6%

4,5%

73,8%

4,5%

74,7%

4,6%

76,1%

Portugal 

n.a.

n.a.

n.a.

n.a.

Spain

n.a.

n.a.

n.a.

n.a.

Sweden 

2,4%

4,3%

81,9%

4,4%

85,5%

4,5%

90,1%

United Kingdom

1,7%

3,3%

91,8%

3,4%

96,0%

3,5%

101,2%

Total health care expenditure (% of GDP)

2002

2050

% incr

2050

% incr

2050

% incr

Austria 

5,8%

9,3%

61,0%

9,5%

64,5%

9,8%

69,9%

Belgium

5,9%

8,5%

43,4%

8,7%

46,2%

9,0%

50,6%

Denmark

6,2%

8,7%

39,4%

8,9%

42,8%

9,3%

49,2%

Finland 

6,3%

10,0%

59,7%

10,2%

63,2%

10,6%

68,9%

France 

6,2%

8,9%

43,6%

9,0%

45,1%

9,2%

47,4%

Germany 

5,4%

7,5%

39,1%

7,6%

39,9%

7,7%

41,4%

Greece 

4,7%

6,2%

31,5%

6,2%

32,2%

6,3%

33,5%

Ireland 

6,3%

8,5%

35,6%

8,7%

38,5%

9,0%

43,7%

Italy 

6,2%

8,9%

44,1%

9,0%

45,6%

9,1%

47,9%

Luxembourg

n.a.

n.a.

n.a.

n.a.

Netherlands 

7,3%

10,0%

37,0%

10,1%

38,2%

10,3%

40,5%

Portugal 

5,4%

7,2%

35,1%

7,3%

36,8%

7,5%

40,0%

Spain

6,2%

8,9%

43,3%

8,9%

43,8%

9,0%

44,7%

Sweden 

7,5%

10,4%

38,6%

10,6%

41,9%

11,0%

47,2%

United Kingdom

5,7%

8,3%

46,1%

8,5%

49,7%

8,9%

55,5%

Base case 

Death costs

Base case 

Death costs

Base case 

Death costs

Low 

None

Low 

None

Low 

None


derived from the table by comparing the relative increases in 2050 in the base case and the last column in table 5.1. Spain, Germany and Greece are the countries where the projected increase in health expenditures is least affected by the inclusion of the cost of death with average increases in expenditures of less than 6%. Long term care expenditures also decline when including the cost of death especially for Ireland, Austria, Belgium and Italy. When looking at total health care expenditure, the inclusion of the cost of death will lead to declines in expenditures of 20% and more for Denmark, Ireland, Sweden and the United Kingdom. Except for the projections of Spain where expenditures are only projected to decline by 3%, the inclusion of the cost of death is relevant in projecting an accurate development in expenditures for all European countries. 
Chapter 6 Projections with other demographic scenario 
Due to the various assumptions which were used to project future health care expenditures it is difficult ex- ante to conclude that the results obtained in chapter 4 can wholly be credited to the ageing process. As mentioned in chapter 1 earlier studies on this subject have found other factors to be much more important in explaining previous and future increases in health expenditure. The introduction of new medical technologies, price developments in medicines, institutional changes 
, changes in disease patterns and changed health behavior are all pointed out to be more significant drivers of health expenditure than the ageing process. Likewise expenditures on long term care are influenced by other factors than ageing alone. Next to sex and race, marital status, the number of children and their location, income and wealth are important factors which drive these expenditures. Wealthier people are for instance able to live longer at their own house, while a larger increase in life expectancy of males compared with females will lead to less widowhoods and less need for public long term care services.  To test the impact of the ageing process by itself we therefore run a scenario in this chapter which isolates this effect. This is done by looking at the impact of a 20% decline in mortality rates for persons aged 55 to 85, which takes effect in the period between 2002 and 2050 in equal steps. The thus described scenario corresponds with an extra increase in life expectancy above the already incorporated increase in life expectancy in the base case scenario. Table 6.1 compares the projected expenditures in health care in this scenario with those obtained in the base case scenario.   

Health care expenditure 

A decline in mortality rates leads for all countries, but Denmark, to a rise in expenditures of health care. These increases vary from 1 % in Sweden to a rise of 4.7% in Germany. Countries most affected by a decline in mortality rates are Germany, Austria and the four most Southern European countries, Spain, Portugal, Italy and Greece. Why a decrease in mortality rates leads to an increase in expenditures for this category is more explicitly analyzed in box 6.1, which shows the dynamics at work for the stylized European country

Long term care expenditure 

Long term care expenditures are expected to increase on a larger scale than health care expenditures and vary from a 7.3 % increase in Italy to 17.8 % in Austria when compared with the base case scenario. As already seen in the base case, long term care expenditures are much more sensitive to the ageing process than health care expenditures. A further decline in mortality rates will almost in all countries for which information is available lead to a doubling of long term care expenditures in the year 2050. Austria can even expect these expenditures to increase by 169%. 

Total health care expenditure

Compared to the base case scenario, total expenditures will increase between 4.1% points in France to 6.4% points in the Netherlands if mortality rates are declined by 20%. When we look at the percentages of GDP which are spend on health care Finland, Sweden and the Netherlands are expected to spend more than 10% of their GDP on total health care expenditure in 2050 in the base case and even more if mortality rates decline according to our premises.   
Table 6.1
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20% decline mort

2002

2050

% incr

2050

% incr

% difference

Austria 

5,1%

7,7%

49,8%

7,9%

54,1%

4,4%

Belgium

5,2%

6,9%

32,5%

7,0%

35,9%

3,4%

Denmark

4,0%

4,6%

14,5%

4,6%

14,4%

-0,1%

Finland 

4,8%

6,7%

38,7%

6,8%

41,6%

2,9%

France 

5,5%

7,4%

35,3%

7,6%

38,4%

3,2%

Germany 

5,4%

7,5%

39,1%

7,8%

43,9%

4,7%

Greece 

4,7%

6,2%

31,5%

6,4%

35,7%

4,2%

Ireland 

5,6%

7,2%

29,2%

7,4%

32,5%

3,3%

Italy 

5,5%

7,7%

40,2%

7,9%

44,4%

4,1%

Luxembourg

n.a.

n.a.

n.a. 

Netherlands 

4,7%

5,5%

16,8%

5,6%

18,5%

1,7%

Portugal 

5,4%

7,2%

35,1%

7,5%

39,4%

4,3%

Spain

6,2%

8,9%

43,3%

9,2%

47,8%

4,5%

Sweden 

5,1%

6,0%

18,4%

6,1%

19,4%

1,0%

United Kingdom

3,9%

5,0%

26,1%

5,1%

28,8%

2,7%

Long term care expenditure (% of GDP)

20% decline mort

2002

2050

% incr

2050

% incr

% difference

Austria 

0,6%

1,6%

151,1%

1,7%

168,8%

17,8%

Belgium

0,7%

1,6%

120,6%

1,7%

136,2%

15,6%

Denmark

2,2%

4,1%

85,3%

4,4%

100,7%

15,4%

Finland 

1,5%

3,3%

128,7%

3,6%

145,2%

16,6%

France 

0,7%

1,5%

107,0%

1,6%

118,6%

11,6%

Germany 

n.a.

n.a.

n.a.

Greece 

n.a.

n.a.

n.a.

Ireland 

0,7%

1,3%

90,3%

1,3%

103,5%

13,2%

Italy 

0,7%

1,2%

74,3%

1,3%

81,6%

7,3%

Luxembourg

n.a.

n.a.

n.a.

Netherlands 

2,6%

4,5%

73,8%

4,9%

88,7%

14,9%

Portugal 

n.a.

n.a.

n.a.

Spain

n.a.

n.a.

n.a.

Sweden 

2,4%

4,3%

81,9%

4,7%

95,9%

14,0%

United Kingdom

1,7%

3,3%

91,8%

3,6%

106,5%

14,7%

Total health care expenditure (% of GDP)

20% decline mort

2002

2050

% incr

2050

% incr

% difference

Austria 

5,8%

9,3%

61,0%

9,6%

66,8%

5,8%

Belgium

5,9%

8,5%

43,4%

8,8%

48,3%

4,9%

Denmark

6,2%

8,7%

39,4%

9,0%

44,9%

5,4%

Finland 

6,3%

10,0%

59,7%

10,4%

65,8%

6,1%

France 

6,2%

8,9%

43,6%

9,2%

47,7%

4,1%

Germany 

5,4%

7,5%

39,1%

7,8%

43,9%

4,7%

Greece 

4,7%

6,2%

31,5%

6,4%

35,7%

4,2%

Ireland 

6,3%

8,5%

35,6%

8,8%

39,9%

4,3%

Italy 

6,2%

8,9%

44,1%

9,2%

48,6%

4,5%

Luxembourg

n.a.

n.a.

n.a.

n.a.

Netherlands 

7,3%

10,0%

37,0%

10,4%

43,4%

6,4%

Portugal 

5,4%

7,2%

35,1%

7,5%

39,4%

4,3%

Spain

6,2%

8,9%

43,3%

9,2%

47,8%

4,5%

Sweden 

7,5%

10,4%

38,6%

10,7%

43,8%

5,2%

United Kingdom

5,7%

8,3%

46,1%

8,6%

52,4%

6,3%

Base case 

Base case 

Base case 


Box 6.1 Dynamics at work 
While the results in table 6.1 show an expected increase in health expenditure in 2050 due to a decline in mortality rates, the outcome of this result is not as straightforward as it seems. A decline in mortality rates leads in principle to two opposing effects. First of all, less people will die and this will lead to a reduction in death costs and thus a decline in expenditures on health care as the costs of people who die are on average assumed to be higher than for the people who continue to live, the so called survivors. Secondly, the reduction in mortality rates will lead to an increase in the number of people, as less people die, who are assumed to consume the same health care as other survivors. This increase in population will thus lead to an increase in total health care expenditure. We will hereby assume that those people that die during the year do so at the beginning of the year, so that if they would have died they wouldn’t have used any health or long term care during the rest of the year. The balance between on the one hand a reduction in costs due to a decrease in the number of deaths and on the other hand an increase in population with a related increase in health care expenditure determines the amount that expenditures will rise or decline. The amount of savings or extra expenditures varies by age and by respective year as the example for the stylized European country below will show. 

We will calculate the difference in health expenditure due to a 20% decline in mortality rates at two dates, the year 2000 which is the first year in which this effect will take place and the year 2050 which is the last year for which health expenditures are projected. Table 6.2 shows the dynamics at work in the model. In the year 2000 a decline in mortality rates of 20% will lead to a reduction of the number of deaths in the age group 55-85 and a similar increase in total population. In the very first year of this simulation the demography effect is relatively small and will lead to a reduction in the number of deaths and an increase in population of 484 people. As mortality rates increase with age, a decline in these rates at higher ages will lead to larger effects on the number of death and total population. 
Changes in health expenditure and long term care expenditure can now be calculated by multiplying the change in the number of death and total population with their respective cost components, i.e. the cost of death and the average health and long term care expenditure per person. As the death costs are subtracted from the health and long term care components by percentages which differ by age, these changes can not straightforwardly be calculated from the table itself which only shows the constant health care profiles. 

For all ages a decline in mortality rates leads to a reduction in both health care and long term care expenditures and thus total expenditures, as the reduction in the number of deaths and its associated costs outweigh the increase in health expenditure due to an increase in population.  

Table 6.3 shows the expected change in health care expenditure by its various components in 2050 due to the decline in mortality rates. As the demographic situation has considerably changed in 2050, there is a larger population of age 55 and over. Moreover the decline in mortality rates leads to a cumulative change in population and the numbers of death through time. A decrease in the year 2000 for people aged 55 will namely not only lead to more people next year, people who are then aged 56, but also the year after that and so on. As mortality rates stay the same for people aged 86 and over, an increase in population through time will from that age lead to more number of deaths and may thus partly reduce expenditures on health care if these costs are smaller than the average expenditures of a survivor. As can be seen in table 6.3 the number of deaths in 2050 and the increase in population vary widely. The number of deaths still declines by 8153 persons for the stylized European country if compared to the base case scenario in 2050, but declines in the number of death from age 55 to 85 are countered by increases in the number of death for people aged 86 and over. Population increases by 319368 people if we compare the population in 2050 with that in the base case scenario. When looking at the development in health care expenditure it can be seen that these expenditures decline for people aged 55 to 69 and increase for those aged 70 and over. These expenditures reach a peak at age 86 and from there on the difference in expenditures decreases. For long term care we see a similar pattern, although the age at which a reduction in mortality rates leads to less expenditure only applies to those aged 55 to 61. We can also see that while most of the reduction in expenditures can be attributed to savings on health care expenditures, the increase in expenditures can mostly be attributed to increases in long term care spending. If we for example look at age 85 we can see that while health care expenditures can be expected to increase by 97.6 million euros, those of long term care are expected to increase by almost triple this figure, 298.8 million euros. Looking at the total figures, health care expenditures are expected to increase by 4.9 billion euros in 2050 alone if mortality rates would develop as sketched. 

Figure 6.1 shows the expected development of the change in health care, long term care and total health care cost to 2050. 

Figure 6.1 Development of difference in health-, long term- and total health care expenditures when mortality rates are declined by 20% compared to the base case scenario  
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Figure 6.1 shows that in the first years, 2009 for health care expenditure, 2003 for long term care expenditure and 2006 for total health care expenditure a decline in mortality rates will lead to a reduction in health care expenditure. After that initial period health care expenditures will increase substantially. The increase in total health care expenditure is mainly driven by the increase in long term care expenditures as is depicted in the graph. 

To detect how sensitive the chosen reduction in mortality rates was to the outcome of the above result, we also run four other scenarios, with varying rates of decline and increase in mortality rates. Not surprisingly it turned out that the higher the rate of decline in mortality rates was, the higher the increase in expenditures was. An increase in mortality rates on the other hand, a reduction in life expectancy, would lead to a reduction in total health care expenditure. The picture sketched in tables 6.2 and 6.3 would in this case be reversed. The number of deaths would increase, while there would be no increase in population and thus no pressure on health and long term care expenditures. A higher rate of mortality would actually lead to a smaller population through time as less people will survive during consecutive years. The amount of saving would thus increase with time. 
6.2 Projection of Pension expenditures 

Table 6.5 presents the influence of a decline in mortality rates by 20% on pension expenditures. A decline in mortality rates will lead to an increase in expenditures in all countries as the number of people who are eligible will increase and people will live longer and consequently receive pensions over a longer period. In these projections we haven’t taken account of any specific rules in pension arrangements which lower pension benefits when life expectancy increases, which as pointed out in paragraph 4.2 are important elements of the pension system in Sweden and Italy. The decline in mortality rates will have the greatest impact on Ireland, the Netherlands and Spain where pension expenditures would increase by approximately 8% if life expectancy would improve further. The United Kingdom and France are the countries that would be least affected by a further increase in life expectancy. 

Table 6.5
[image: image19.wmf]Pension expenditure (% of GDP)

Base case 

2002

2050

% incr

2050

% incr

% difference

Austria 

14,5%

17,1%

17,6%

17,8%

22,4%

4,7%

Belgium

10,0%

13,2%

31,2%

13,7%

36,6%

5,4%

Denmark

10,6%

13,2%

25,1%

13,9%

32,0%

7,0%

Finland 

11,5%

15,8%

37,5%

16,5%

42,9%

5,4%

France 

12,1%

16,3%

34,5%

16,8%

38,5%

4,0%

Germany 

11,9%

17,0%

42,9%

17,8%

49,4%

6,4%

Greece 

12,8%

24,7%

92,9%

25,6%

100,1%

7,2%

Ireland 

4,6%

8,8%

93,0%

9,3%

101,9%

9,0%

Italy 

13,9%

14,1%

1,7%

14,7%

6,2%

4,5%

Luxembourg

7,5%

9,4%

26,2%

9,8%

30,8%

4,6%

Netherlands 

8,1%

13,6%

67,9%

14,3%

75,9%

8,1%

Portugal 

9,8%

13,0%

32,8%

13,6%

38,5%

5,7%

Spain

9,5%

17,4%

83,8%

18,2%

92,0%

8,2%

Sweden 

9,0%

10,7%

18,8%

11,1%

23,6%

4,8%

United Kingdom

5,4%

4,4%

-20,0%

4,5%

-16,8%

3,2%

20% decline mort


[image: image20.wmf]Table 6,3: Decomposition of the effect of a 20% decline in the mortality rate of persons aged 55-85 on 

health expenditures 

2000

Change in 

number of 

deaths

Change in 

total 

population 

Costs of 

death per 

person 

Health care 

exp. per 

person

Long term 

care exp. per 

person

Change in 

health care 

expenditure

Change in 

long term 

care exp.

Total impact on 

health costs (mln 

euros) 

Age 

55

-5

5

14617

1405

136

0,06

0,00

0,06

56

-5

5

14617

1395

135

0,07

0,00

0,07

57

-6

6

14617

1386

135

0,07

0,01

0,08

58

-7

7

14617

1385

135

0,08

0,01

0,09

59

-8

8

14617

1375

134

0,09

0,01

0,10

60

-8

8

14617

1667

168

0,10

0,01

0,11

61

-9

9

14617

1653

167

0,11

0,01

0,11

62

-9

9

14617

1641

166

0,11

0,01

0,12

63

-10

10

14617

1634

166

0,12

0,01

0,13

64

-11

11

14617

1624

165

0,13

0,01

0,14

65

-11

11

21926

2051

401

0,20

0,02

0,22

66

-11

11

21926

2016

398

0,20

0,02

0,22

67

-12

12

21926

2012

397

0,22

0,02

0,24

68

-13

13

21926

1989

395

0,24

0,02

0,27

69

-15

15

21926

1963

393

0,27

0,02

0,30

70

-16

16

21926

2470

716

0,27

0,03

0,30

71

-17

17

21926

2446

713

0,29

0,03

0,32

72

-18

18

21926

2392

707

0,31

0,03

0,34

73

-19

19

21926

2357

703

0,33

0,04

0,36

74

-20

20

21926

2310

698

0,35

0,04

0,39

75

-21

21

21926

2817

1604

0,31

0,06

0,38

76

-22

22

21926

2773

1594

0,33

0,07

0,40

77

-24

24

21926

2714

1582

0,36

0,07

0,43

78

-26

26

21926

2642

1567

0,39

0,08

0,47

79

-27

27

21926

2541

1547

0,41

0,08

0,49

80

-22

22

21926

2733

3224

0,27

0,09

0,36

81

-19

19

21926

2622

3187

0,23

0,08

0,31

82

-19

19

21926

2737

3225

0,23

0,08

0,31

83

-22

22

21926

2722

3220

0,26

0,09

0,35

84

-25

25

21926

2680

3206

0,31

0,10

0,41

85

-28

28

29234

2777

6174

0,40

0,18

0,59

86

0

0

29234

2428

6013

0,00

0,00

0,00

87

0

0

29234

2213

5914

0,00

0,00

0,00

88

0

0

29234

1867

5754

0,00

0,00

0,00

89

0

0

29234

1617

5639

0,00

0,00

0,00

90

0

0

29234

1979

7739

0,00

0,00

0,00

91

0

0

29234

1697

7516

0,00

0,00

0,00

92

0

0

29234

1379

7264

0,00

0,00

0,00

93

0

0

29234

1059

7010

0,00

0,00

0,00

94

0

0

29234

630

6670

0,00

0,00

0,00

95

0

0

29234

2823

5374

0,00

0,00

0,00

96

0

0

29234

2700

4641

0,00

0,00

0,00

97

0

0

29234

2628

4212

0,00

0,00

0,00

98

0

0

29234

2424

2998

0,00

0,00

0,00

99

0

0

29234

2087

991

0,00

0,00

0,00

Total 

-484

484

7,1

1,3

8,5



[image: image21.wmf]Table 6.4: Decomposition of the effect of a 20% decline in the mortality rate of persons aged 55-85 on 

health expenditures 

2050

Change in 

number of 

deaths

Change in 

total 

population 

Costs of 

death per 

person 

Health care 

exp. per 

person

Long term 

care exp. per 

person

Change in 

health care 

expenditure

Change in 

long term 

care exp.

Total impact on 

health costs (mln 

euros) 

Age 

55

-136

271

14617

1405

136

3,57

0,25

3,81

56

-153

439

14617

1395

135

3,55

0,23

3,79

57

-171

625

14617

1386

135

3,52

0,22

3,74

58

-188

824

14617

1385

135

3,43

0,20

3,63

59

-211

1060

14617

1375

134

3,41

0,18

3,59

60

-228

1281

14617

1667

168

2,34

0,04

2,38

61

-250

1536

14617

1653

167

2,09

0,00

2,09

62

-269

1782

14617

1641

166

1,78

-0,05

1,73

63

-293

2068

14617

1634

166

1,47

-0,10

1,36

64

-319

2377

14617

1624

165

1,15

-0,16

0,99

65

-349

2729

21926

2051

401

3,29

-0,98

2,30

66

-383

3131

21926

2016

398

3,23

-1,19

2,04

67

-426

3609

21926

2012

397

2,99

-1,44

1,55

68

-466

4084

21926

1989

395

2,87

-1,68

1,19

69

-515

4645

21926

1963

393

2,82

-1,96

0,85

70

-558

5161

21926

2470

716

-4,79

-5,39

-10,18

71

-613

5796

21926

2446

713

-5,69

-6,10

-11,79

72

-673

6505

21926

2392

707

-6,25

-6,85

-13,10

73

-737

7280

21926

2357

703

-7,11

-7,70

-14,80

74

-805

8114

21926

2310

698

-7,77

-8,58

-16,35

75

-883

9068

21926

2817

1604

-24,84

-25,38

-50,21

76

-948

9969

21926

2773

1594

-27,19

-27,93

-55,13

77

-1048

11282

21926

2714

1582

-30,21

-31,56

-61,77

78

-1156

12775

21926

2642

1567

-33,23

-35,60

-68,83

79

-1234

14049

21926

2541

1547

-34,71

-38,87

-73,57

80

-1337

15695

21926

2733

3224

-56,33

-99,15

-155,48

81

-1407

17226

21926

2622

3187

-59,35

-108,32

-167,68

82

-1459

18680

21926

2737

3225

-71,94

-120,38

-192,32

83

-1487

20279

21926

2722

3220

-80,83

-132,15

-212,98

84

-1449

21509

21926

2680

3206

-88,05

-141,65

-229,71

85

-1381

22794

29234

2777

6174

-97,61

-298,83

-396,44

86

1611

17071

29234

2428

6013

-165,44

-297,70

-463,14

87

1572

14441

29234

2213

5914

-140,87

-254,73

-395,60

88

1523

12124

29234

1867

5754

-116,31

-215,38

-331,68

89

1488

9807

29234

1617

5639

-98,47

-179,27

-277,75

90

1358

7789

29234

1979

7739

-79,66

-199,89

-279,55

91

1173

6011

29234

1697

7516

-61,27

-155,97

-217,25

92

1006

4652

29234

1379

7264

-46,90

-121,77

-168,68

93

844

3487

29234

1059

7010

-35,24

-92,67

-127,91

94

683

2552

29234

630

6670

-25,16

-68,30

-93,47

95

550

1807

29234

2823

5374

-20,15

-54,70

-74,85

96

413

1250

29234

2700

4641

-14,02

-37,44

-51,46

97

314

848

29234

2628

4212

-9,85

-26,45

-36,30

98

229

551

29234

2424

2998

-6,48

-16,95

-23,43

99

170

334

29234

2087

991

-4,10

-10,44

-14,54

Total 

-8599

319368

-1418

-2833

-4251



Government finances:  Declining mortality scenario 
Figure 6.1 Debt developments in group A
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Figure 6.2 Debt developments in group B
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Figure 6.3 Debt developments in group C
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Tax gaps in EU countries under declining mortality scenario  
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Chapter 7 Projection of expenditures by varying cost assumptions
7.1 Projection of health care expenditures by varying its costs

Table 5.1 showed that the process of ageing will lead to higher expenditures on health care. But how does this compare with other factors which influence the development of total health costs? As reported earlier the introduction of new medical technologies, price changes in medicines and institutional changes which influence the demand and the supply of medical services have been found to be more important factors in determining total expenditure than ageing. The transition for example from a budget oriented approach in which expenditures are determined by the use of health care services in comparison with a managed care system which puts a ceiling on medical expenditures will lead to very different results for the development of health expenditure. Likewise expenditures on social services, such as health care, usually tend to grow the more prosperous a country becomes. As table 4.1 shows the projected increase in health care expenditures seems to be far larger than can be explained by ageing alone as partly shown by the results in table 5.1. 
Ideally we would therefore like to run different scenarios to show the influence of for example the introduction of new medical technologies on total health care expenditure. This is however very tedious and no studies to date have been able to model this correctly. Cutler and Sheiner (1999) elaborate on the various aspects which have to be taken in account if one wants to forecast the rate of technological change in medicine or treatment. As they explain you would not only need insight into which diseases would in the future be curable and currently are not, one would also need to take account of possible shifts in treatment and prevention and the costs associated with both practices. For many diseases for example one first starts to gain knowledge about the treatment of a certain disease and only after a usually considerable period can this knowledge ultimately be used to prevent this disease from happening. The costs between treatment and prevention differ however. Prevention for example of measles will usually involve far more persons and probably costs than treating patients who suffer from this disease would cost, although this doesn’t imply that prevention is not valuable. 

Till so far we have let total health expenditures grow by 1.75% annually in line with the growth in the unadjusted GDP (not taking account of participation effects).  To see the influence of an increase in the percentage of this cost factor we increase this percentage to 2 %, or by an extra 0.25% annually and assume all other conditions to be as in the base case. This experiment can give us some insight in to the importance of this cost factor in determining total health expenditures. We can than use the results of this exercise and compare it with the results obtained in 5.1, i.e. the ageing scenario, to see which effect is larger and thus more likely to influence total health care expenditure through time.

The introduction of medical technologies might likewise be projected, although the cost increase would than mostly impact on health care expenditures as long term care expenditures are expected to be less influenced by technological developments. Any expected increase in the introduction of medical technologies would thus lead to higher expenditures on health care and not so much on long term care expenditures. If this effect is important this would also influence the composition of total health care in health care and long term care as shown in table 3.3.     
Table 7.1
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2002

2050

% incr

2050

% incr

% difference

Austria 

5,1%

7,7%

49,8%

8,7%

68,5%

18,7%

Belgium

5,2%

6,9%

32,5%

7,8%

49,0%

16,6%

Denmark

4,0%

4,6%

14,5%

5,2%

28,8%

14,3%

Finland 

4,8%

6,7%

38,7%

7,6%

56,1%

17,3%

France 

5,5%

7,4%

35,3%

8,4%

52,2%

16,9%

Germany 

5,4%

7,5%

39,1%

8,5%

56,5%

17,4%

Greece 

4,7%

6,2%

31,5%

7,0%

47,9%

16,4%

Ireland 

5,6%

7,2%

29,2%

8,2%

45,3%

16,1%

Italy 

5,5%

7,7%

40,2%

8,7%

57,8%

17,5%

Luxembourg

n.a.

n.a.

n.a 

0,0%

Netherlands 

4,7%

5,5%

16,8%

6,2%

31,4%

14,6%

Portugal 

5,4%

7,2%

35,1%

8,2%

52,0%

16,9%

Spain

6,2%

8,9%

43,3%

10,1%

61,2%

17,9%

Sweden 

5,1%

6,0%

18,4%

6,8%

33,2%

14,8%

United Kingdom

3,9%

5,0%

26,1%

5,6%

41,9%

15,8%

Long term care expenditure (% of GDP)

2002

2050

% incr

2050

% incr

% difference

Austria 

0,6%

1,6%

151,1%

1,8%

182,4%

31,4%

Belgium

0,7%

1,6%

120,6%

1,8%

148,2%

27,6%

Denmark

2,2%

4,1%

85,3%

4,6%

108,4%

23,2%

Finland 

1,5%

3,3%

128,7%

3,8%

157,3%

28,6%

France 

0,7%

1,5%

107,0%

1,7%

132,9%

25,9%

Germany 

n.a.

n.a.

n.a.

Greece 

n.a.

n.a.

n.a.

Ireland 

0,7%

1,3%

90,3%

1,4%

114,1%

23,8%

Italy 

0,7%

1,2%

74,3%

1,4%

96,1%

21,8%

Luxembourg

n.a.

n.a.

n.a.

Netherlands 

2,6%

4,5%

73,8%

5,1%

95,5%

21,7%

Portugal 

n.a.

n.a.

n.a.

Spain

n.a.

n.a.

n.a.

Sweden 

2,4%

4,3%

81,9%

4,9%

104,7%

22,7%

United Kingdom

1,7%

3,3%

91,8%

3,8%

115,8%

24,0%

Total health care expenditure (% of GDP)

2002

2050

% incr

2050

% incr

% difference

Austria 

5,8%

9,3%

61,0%

10,5%

81,1%

20,1%

Belgium

5,9%

8,5%

43,4%

9,6%

61,3%

17,9%

Denmark

6,2%

8,7%

39,4%

9,8%

56,9%

17,4%

Finland 

6,3%

10,0%

59,7%

11,3%

79,6%

20,0%

France 

6,2%

8,9%

43,6%

10,1%

61,5%

17,9%

Germany 

5,4%

7,5%

39,1%

8,5%

56,5%

17,4%

Greece 

4,7%

6,2%

31,5%

7,0%

47,9%

16,4%

Ireland 

6,3%

8,5%

35,6%

9,6%

52,6%

17,0%

Italy 

6,2%

8,9%

44,1%

10,1%

62,2%

18,0%

Luxembourg

n.a.

n.a.

n.a. 

Netherlands 

7,3%

10,0%

37,0%

11,3%

54,1%

17,1%

Portugal 

5,4%

7,2%

35,1%

8,2%

52,0%

16,9%

Spain

6,2%

8,9%

43,3%

10,1%

61,2%

17,9%

Sweden 

7,5%

10,4%

38,6%

11,7%

56,0%

17,3%

United Kingdom

5,7%

8,3%

46,1%

9,4%

64,4%

18,3%

Base case 

Base case 

Base case 

0,25% increase in exp.

0,25% increase in exp.

0,25% increase in exp.


Chapter 8 Living longer in better health 
In this chapter we will explore how living longer in better health impacts on projections of health and pension expenditures, using the premises made in chapter 2.  Table 6.1 shows the projections for pension expenditure for the countries for which information is available if the average health status of a person develops according to the picture sketched in table 2 of chapter 1 for the variable Life Expectancy in Good Health (LEGH). For convenience we also include the projections of pension expenditure in the base case.  
Table 8.1
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Base case 

2002

2050

% incr

2050

% incr

% difference

Austria 

14,5%

17,1%

17,6%

Belgium

10,1%

13,2%

31,2%

12,5%

24,4%

-6,8%

Denmark

10,6%

13,2%

25,1%

12,7%

20,0%

-5,1%

Finland 

11,5%

15,8%

37,5%

France 

12,2%

16,3%

34,5%

15,7%

29,7%

-4,8%

Germany 

11,9%

17,0%

42,9%

Greece 

12,8%

24,7%

92,9%

23,7%

85,4%

-7,5%

Ireland 

4,6%

8,8%

93,0%

8,5%

85,4%

-7,6%

Italy 

13,9%

14,1%

1,7%

13,4%

-3,1%

-4,8%

Luxembourg

7,5%

9,4%

26,2%

Netherlands 

8,1%

13,6%

67,9%

13,0%

60,1%

-7,8%

Portugal 

9,8%

13,0%

32,8%

Spain

9,5%

17,4%

83,8%

16,8%

77,6%

-6,3%

Sweden 

9,0%

10,7%

18,8%

United Kingdom

5,4%

4,4%

-20,0%

Improvement in health 


If the average health status of individuals would indeed improve this would lead to a decline in pension expenditures for all countries as shown in the table. The expected change in health is however not large enough to offset the expected overall increase in pension expenditures. As explained in chapter 1 an improvement in health will in two ways influence expenditures on pension benefits. As health improves, fewer people will quit the labour force due to sickness and fewer people will retire at earlier ages. This in turn will lead to a decline in the number of persons who are eligible for benefits and thus will reduce expenditures on pension benefits. The increase in the labour force participation which results from the improvement in health will reinforce this effect through an increase in GDP, leading to lower average expenditures as a percentage of GDP. 
To see how sensitive the results obtained in table 6.1 are with respect to the underlying assumptions, i.e. the value of the elasticity that we used and the respective health changes that were measured, we varied both measures to investigate this sensitivity. Table 6.2 shows the results if the elasticity and health changes are respectively 0.2 % higher or lower and 20% higher or lower compared with the results obtained in table 6.1. A higher elasticity between health and labour force participation will obviously lead to less pension expenditures as more people will continue to work. A lower elasticity would likewise lead to an increase in pension expenditures. The percentages given in the table reflect relative increases and for instance imply that pension expenditures for Belgium which would increase by 24.4% in table 6.1 under the improved health scenario would increase by 22.8% if the elasticity between health and labour force participation were 0.2% higher.  A positive change in health of 20% will lead as expected to less pension expenditure and a decrease to more expenditure.  
Table 8.2
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-0,2
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% increase 

% increase 

% increase 

% increase 

Austria 

Belgium

-1,6%

1,7%

-1,3%

1,3%

Denmark

-1,2%

1,2%

-1,0%

1,0%

Finland 

France 

-2,1%

2,1%

-1,7%

1,7%

Germany 

Greece 

-1,8%

1,8%

-1,5%

1,5%

Ireland 

-1,8%

1,9%

-1,5%

1,5%

Italy 

-1,8%

1,8%

-1,4%

1,4%

Luxembourg

Netherlands 

-1,9%

1,9%

-1,5%

1,6%

Portugal 

Spain

-1,5%

1,5%

-1,2%

1,2%

Sweden 

United Kingdom

Elasticity 

Change in health 

     
Seen by itself the projections in table 8.1 are not very sensitive to possible changes in the relation between health and retirement and changes in the average health status. A combined change in both variables could however lead to a significant decline or increase in pension expenditures if both variables operate in the same direction. 
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�There is no unanimity on this point however. For an alternative view see Kotlikoff et al. (2001).


�Often, projections are expressed in terms of what will happen to health expenditure/GDP ratios. For this variable, the above effect will obviously be irrelevant.


�Another effect is that ageing would change the nature of medical technological progress. If the number of young health care consumers declines and the number of old consumers increases, one may expect the R&D sector to move away from developing technologies that are consumed more heavily by the young towards developing technologies that are consumed more heavily by the old. For instance, one could argue that R&D in the future will be less focused on reducing infant mortality and more on increasing life expectancy or the quality of life (in general or the additional years).


� Central Planning Bureau of the Netherlands (2000), “Ageing in the Netherlands,”Den Haag, SDU Uitgevers en Centraal Planbureau 


� European Commission (2001), Directorate General for Economic and Financial Affairs, ECFIN/655/01, “Budgetary challenges posed by ageing populations”


� Wetenschappelijke Raad voor het Regeringsbeleid (WRR), Rapporten aan de Regering, Volksgezondheidszorg (1997): pp 73-78


� This measure was also used in the EPC study Budgetary challenges posed by ageing populations, for a detailed exposition on the way this variable is constructed see annex 6 in this respective report 


� Verwijzingen naar andere studies die meer ingaan op demografische ontwikkelingen 


� The Human Mortality Database can be found at www.mortality.org, the Kannisto- Thatcher database can be found at www.demogr.mpg.de


� We hereby would like to thank Declan Costello of the EPC for supplying us with this information.


� Lubitz and Riley (1993), other sources.


� See for example: A. Borsch Supan/Journal of Public Economics 78 (2000) 25-49, M. Kerkhofs et al. /Labour Economics 6 (1999)203-227





 


� WP 3, Hannu Piekkola, Lisa Harmoninen, Gruber and Wise, Kapteyn etc 


� Budgetary challenges posed by ageing populations,: the impact on public spending on pensions, health and long- term care for the elderly and possible indicators of the long term sustainability of public finances. A copy of the report can be found at http://europa.eu.int/comm/economy_finance/publications/european_economy/reportsandstudies0401_en.htm. 


� Jacobzone, other references





_1129380610.unknown

_1129380807.unknown

_1129380204.unknown

