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The aim of Work Package 4 is to study links between public finances (general 

government expenditure and general government revenue) and changes in the 

population age structure, combined with the economic flows related to 

consumption and labour income that are driven by the socio-economic 

developments as well as the existing welfare systems in the EU countries. For that 

purpose selected indicators related to public finance as well as to demographic 

change have been studied retrospectively. 

In our analytical approach we rely on the National Transfer Accounts (NTA) 

outcomes. The NTA-based analysis adds the economic and institutional aspects to 

study the public finance developments in relation to demographic change. We use 

the NTA age profiles to estimate general and fiscal support ratios that take into 

account age profiles of consumption and labour income and public transfers 

(inflows - benefits and outflows – taxes), respectively. These suppport ratios 

account for flows of resources across generations in the general economy as well 

as in the public finance context. Furthermore, that approach allows analysing 

effects of various channels of transfers within public programmes and within 

households. In turn it gives the opportunity to shed some light on the effects of 

selected programmes over time, i.e. on connections between public and private 

consumption at the young age and the potential productivity and labour income of 

the current young generation in the future.  

In order to reach the aim of this Work Package we formulate the following research 

questions:  

 How demographic, general and fiscal support ratios developed in the past 

in the EU countries? 

 How would demographic and economic support ratios evolve in the EU 

countries in the future if current age profiles remain unchanged? 

 How do welfare state outcomes look through the lense of the generational 

age profiles of public consumption and transfers based on the NTA 

assessment? 

 How are public revenues and expenditures related to the demographic and 

institutional contexts in the EU-27 countries, measured by demographic and 

economic support ratios? 
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In addition, we present how NTA based outcomes on consumption and transfers 

over the life course might be used for evaluation of effects of investment in human 

capital on its development at different stages of the life course. Hence the 

additional research question is formulated: 

 Are the outcomes in student assessment related to public and private 

consumption of children? 

The starting point to prepare the data for our study was the NTA database for the 

25 EU countries that was developed in the Work Package 1 (Istenic and Sambt 

2016). In this database, NTA profiles for 25 EU countries were estimated for 2010. 

The reasearch team also prepared a database with detailed information on the age 

structure of the EU countries population in the past (for the years 1995-2014) and 

in the future (for the 2015-2070) based on the Eurostat population database as 

well as on the Eurostat population projections (EUROPOP 2013). This database, 

combined with the NTA age profiles was used to calculate demographic and 

economic support ratios.  

For assessment of the links between public finances and support ratios we used 

the Eurostat data on the general government revenue and the general government 

expenditure of the EU countries for the years 1995-2014 (i.e. over 20 years).  

Finally, we also used the OECD information on students’ achievement as well as 

UNDP database on the Human Development Index together with the NTA profiles 

on consumption on health and education by the young generation to analyse 

returns to investment in human capital that would lead to improvements of 

productivity of the future generations. This analysis shows the utility of using the 

information derived from the NTA to analyse outcomes of social investment related 

to education and human capital development. It can provide additional information 

to policy makers on the importance of investing in development of children and 

youth at different stages of early development.  

To compare the developments of public finance and support ratios as well as 

returns to human capital investment across countries we applied statistical 

methods, including regressions and segmentation (cluster) analysis . In the 

analysis we apply regression models to analyse cross-country and panel datasets 
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in different years and in time. We also apply the same models to analyse evolution 

of support ratios and public finance in time for each country separately. As a result, 

we have comparative results for the 25 EU countries.  

Deliverable 4.1. consists of five chapters, related to the research questions asked. 

In the first chapter we present the demographic and NTA economic support 

ratios in 2010 as well as their value in the past and in the future, assuming 

constant age profiles. Comparisons of demographic and economic support ratios 

show how important age profiles are for appropriate assessing of the actual 

intergenerational support and its potential development. We also present the 

demographic support ratios in Sweden using historical development of NTA age 

profiles.  

In the second chapter we attempt to identify the institutional and welfare 

state regimes in the EU countries, based on the NTA age profiles. The 

countries have been grouped according to their public consumption and transfers 

to three generations: young, prime-aged and senior. We have found four 

groups of countries with different generational distribution of public 

consumption and transfers.  

The public finance developments are presented in the third chapter by looking 

at general government expenditures and revenues in relation to the demographic 

and NTA economic support ratios. We attempt to assess, whether countries face 

rising fiscal pressure due to the population ageing or whether they adjust their 

fiscal situation to the demographic change.  

In the fourth chapter we focus on links between investment in human capital 

and students’ achievements. As shown in the literature, there is a strong 

correlation between educational achievement and economic growth prospects, 

driven by improvement of labour productivity. Thus, our analysis shows the 

potential of using NTA data and the generational economy to explain the link 

between current human capital investment and returns expected in the future.  

The fifth chapter summarises the outcomes of our study in the light of the reserch 

questions that we investigate in the Work Package.  
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Our analysis covers 25 European Union member states, for which National Transfer 

Account profiles were estimated within the AGENTA project. The base year for the 

age profiles estimation was 2010. Due to unavailability of harmonised household 

budget data, the age profiles of private consumption were imputed using available 

data. Relative age profiles were taken from the NTA webpage and calibrated to the 

actual aggregate values from 2010 for the following countries: AT, SI, SE, ES, DE, 

HU, FI, IT, UK. For the remaining countries, the average age profile of the nine 

above mentioned NTA EU countries was applied (BE, CY, DK, FR, CZ, EE, LV, LT, 

NL, PL, LU, PT, BG, SK, IE, EL, RO).  

In the case of public health consumption imputed age profiles (i.e. calculated 

average out of other countries for which age profiles are available) were used for 

the following countries: CZ, EE, ES, PL, PT, IE, EL, RO. For the first five countries 

the AGENTA project did not get permission to use the data of the Ageing Working 

Group (AWG) while for the last three countries the age profiles were not provided 

by the AWG. 

In the case of imputed profiles, the height of the profiles reflects national account 

values, but the shape of the average profiles may differ from the actual ones. 

This means that some of the results presented in this deliverable are preliminary 

and they will be refined once age profiles of private consumption and public health 

consumption are estimated based on harmonised national household budget data 

and public health consumption age profiles are provided by national authorities.  

Nevertheless, we show the utility of applying the NTA approach for understanding 

the implications of ageing on public finance as well as the relationship between 

social investment and level of youth competencies.  
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1 Demographic and economic support ratios in the EU 

countries 

Agnieszka Chłoń-Domińczak, Irena E. Kotowska, Wojciech Łątkowski, Paweł 

Strzelecki 

Demographic and economic support ratios are used for a synthetic assessment 

and comparison of population age structures for more than a century. According 

to Sanderson and Scherbov (2015) the concept of the support ratio was first 

introduced in 1913 (Ballod 1913) and the economic support ratio later in 1931 

(Günther 1931). Since that time, demographic and economic support ratios are 

used in the literature as an approximation of effects of population ageing on social 

welfare transfers, particularly pensions (European Commission DG ECFIN 2012, 

2015, 2009; OECD 2013a, 2014a, 2015a).  

As Sanderson and Scherbov (2015) point out, demographic support ratios were 

initially used as the best approximation of the ratio of workers to non-workers that 

was available across many countries. In recent years, in more data-rich 

environment more accurate measures of economic support ratios are proposed, 

using the data and projections on labour force participation rates. Finally, the 

National Transfer Accounts research project (Lee and Mason 2011b) allows using 

generation accounts to estimate the effective ratio between labour income and 

consumption. Subsequently, Hammer et al. (2014); Loichinger et al. (2014) and 

Prskawetz and Sambt (2014) apply NTA profiles to estimate economic dependency 

ratios using flexible age limits of economically active population as well as 

consumption and labour income at different ages.  

Our work extends the use of the NTA project to assess and use economic support 

ratios in the assessment of economic consequences of ageing.  

In this chapter we estimate demographic and economic (NTA based) support ratios 

for 2010. We also present backward- and forward-looking estimates that measure 

the impact of changes in the population age structures on support ratios assuming 

constant age profiles.  
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Backward looking estimation of support ratios allows us assessing the impact of 

generational economic flows between generations on the actual support in the 

period of shifts in the population age structure, in particular when the share of the 

senior generation is increasing. The projections of support ratios make it possible 

to identify economic and fiscal adjustments in consumption, labour income as well 

as fiscal transfers in order to maintain the necessary support of consumption and 

public inflows in the context of population ageing. The third section of the chapter 

takes a closer look at the developments of support ratios in Sweden, using the 

historical NTA age profiles. In conclusion, we summarise our findings related to 

the application of economic support ratios in future research and policy 

developments related to the population ageing.  

In our study different measures of ageing are used: (i) the traditional demographic 

support ratio: based on pure population data and (ii) economic i.e. the general 

and fiscal support ratios (Lee and Edwards 2002; Lee and Mason 2013) that also 

take into account the detailed data on age profiles of consumption, asset-based 

reallocations, labour income (the general support ratio) and age patterns of public 

inflows and outflows (the fiscal support ratio). The latter two measures as based 

on the methodology of National Transfer Accounts (NTA) and available estimates 

for 25 EU countries (Istenic and Sambt 2016). 

1.1 Demographic and economic support ratios in the EU 

countries 

The traditional approach to the support ratio that is based on population data of 

the age composition and widely used in the literature, is increasingly criticised. 

The application of fixed ‘productive age’ limits of 15 (or 20) and 64 years does not 

account for the actual demographic, economic and social circumstances. These 

measures don’t take into account the consequences of rising life expectancy, 

including the healthy life expectancy, that is increasing productive age limits 

beyond the 64 years of age. Furthermore, a significant part of the population aged 

15-25 is still inactive due to education and a considerable share of the population 

aged 64 and less (especially older workers aged 55-64) is also inactive due to early 

withdrawal from the labour market. The traditional support/demographic 
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dependency ratio is used to assess impacts of population ageing on public 

expenditures, for instance in the Ageing Reports (European Commission DG ECFIN 

2015). The alternative measures are also proposed. For example Zamaro et al. 

(2008) propose an economic dependency ratio, which measures the ratio between 

population aged 0-14, 65 and over and inactive shares of the population in age 

group 15-64 to the active population aged 15-64. Another example is the measure 

proposed by Sanderson and Scherbov (2010). Given the differences in life 

expectancy observed between populations they proposed the prospective old-age 

dependency ratio. In the case of this measure, the threshold of being old is no 

longer fixed, but changes with the change in life expectancy and is based on a 

constant remaining life expectancy. It is assumed that people are old when the 

remaining life expectancy in their age group is less than 15 years. Both approaches 

(Zamaro et al. (2008) and Sanderson and Scherbov (2010)) focus on the 

separation of different population of “consumers” and “producers” using labour 

market and activity information.  

The NTA approach adds to the demographic support measurement the quantitative 

extent of the economic characteristic, that is estimated monetary flows of income, 

reallocations of economic resources across age as well as consumption.  

In our study, we estimate firstly the demographic support ratio (DSR) that 

measures the number of people in productive age (20-64 years) in relation to 

those in young and old age groups (below 20 and above 64), as presented in Table 

1.1. The interpretation of the DSR is the number of people in “productive age” that 

is supporting 100 people in “non-productive” age. In order to see what is the 

contribution of changes in young and older age cohorts to the evolution of the DSR 

we use, as complimentary measures the young dependency ratio (YDR) and the 

old-age dependency ratio (OADR) that are calculated as the number of people in 

the chosen age group (from 0 to 19 and 65 and older, respectively) per 100 people 

in “productive age” (20-64 years).  

Sanderson and Scherbov (2015) underline that changes in the demographic 

dependency ratio are not a good approximation of changes in the economic 

dependency ratio. They underline, that availability of information on labour force 

participation, including projections for the future (as for example provided by the 
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International Labour Organisation), more accurate measures of economic 

dependency can be applied.  

With availability of information on labour force participation, as well as information 

on age profiles of income, consumption and public transfers, as in the NTA research 

project, economic dependency ratios provide a more realistic assessment of the 

needed generational transfers to support consumption across ages as well as the 

benefit levels resulting from welfare policy.  

That is why we supplement the demographic measure with the ones that are based 

on economic variables related to consumption, labour income and fiscal transfers 

by age. We use the NTA approach Lee and Mason (2011b) to derive alternative 

support ratios that use information from NTA age profiles.  

Definitions and formulas of the support ratios used is presented in Table 1.1.  

Table 1.1 Demographic and economic support ratios: definitions and formulae 

No. Acronym Name and definition: Formula: 

1 DSR Demographic Support 
Ratio -the number of 

people in age group 
20-64 per 100 of 
population age 0-19 

and 65 and over 

DSR (t) =
∫ N(x, t)dx

64

20

∫ N(x, t)dx + ∫ N(x, t)dx
100

65

19

0

 

2 ESR Economic Support 
Ratio -labour income 
(yl) of all cohorts 

divided by 
consumption (c)of all 

cohorts 

ESR (t) =
∫ N(x, t)yl(x)dx

100

0

∫ N(x, t)c(x)dx
100

0

 

3 GSR General Support Ratio 

-labour income and 
asset-based 
reallocations 

(difference between 
income from assets 
and savings made: 
rA(x) − s(x)) of all 

cohorts divided by 
consumption of all 

cohorts 

GSR (t)

=
∫ N(x, t)yl(x)dx

100

0
+ ∫ N(x, t){rA(x) − s(x)}dx

100

0

∫ N(x, t)c(x)dx
100

0

 

4 FSR Fiscal Support Ratio is 

the ratio of taxes on 
labour income (public 
transfer outflows – tl

p
) 

paid by all cohorts 

FSR (t) =
∫ N(x, t)tl

p
(x)dx

100

0

∫ N(x, t)cp(x)dx
100

0
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divided by benefits 
(public transfer 
inflows cp) received 

by all cohorts. 

Source: (Lee and Edwards 2002; Lee and Mason 2013).  

In our further analysis we refer mainly to two economic measures of support: the 

general support ratio (GSR) that takes into account the population age structure, 

consumption and labour income profiles as well as asset-based reallocations as 

proposed by (Lee and Mason 2013) and the fiscal support ratio (FSR) that accounts 

for age profiles of public inflows (benefits) and public outflows (taxes), proposed - 

among others - by Lee and Edwards (2002). A decline of the GSR and the FSR 

suggests reduced ability to finance current private and public consumption by age 

and current welfare transfers by age from the current income and taxes paid by 

age under progressing population ageing.  

The GSR takes into account two main sources of consumption financing – labour 

income and asset income. The support ratio measures the effective number of 

producers relative to the effective number of consumers. The effective number of 

producers incorporates age differences in the labour force participation, 

unemployment, hours worked, and wages. The effective number of consumers 

allows for age differences in consumption due to taste, physiological needs, and 

other factors. In that way as (Lee and Mason 2013) argue it better reflects actual 

processes in developed economies and takes into account the use of savings made 

by generations in the past for the current consumption through asset-based 

reallocations. The GSR shows to what extent 100 units spent on the consumption 

are financed by labour income and asset income. Given the above, in our analysis 

we use primarily the GSR (not the ESR).  

The last measure – the fiscal support ratio (FSR) - focuses directly on the 

performance of tax and benefit systems in countries in the macroeconomic 

perspective. It looks to what extent the sum of taxes paid by each age group allows 

financing public outflows (benefits and services) paid to each age group, i.e. to 

what extent 100 units spent on public outflows is financed from tax income. The 

fiscal support ratio measures how changes in the population age structure 
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influence government budgets if current age-profiles of taxes and benefits remain 

constant.  

The population-based DSRs values for the 25 countries are the highest as DSR 

assumes that all people in age group 20-64 are “supporting” those younger and 

older. The dominant DSR value is between 150 and 160. Both the GSR and FSR 

range around 100, with the GSR slightly exceeding 100 and the FSR being close 

to 100 in most of the EU countries. This means that the higher demographic 

support as shown by the DSR values is modified in reality, so that the consumption 

level is closely met by labour income and asset income and the level of public 

outflows is closely met by tax revenue (Figure 1.1).  

Figure 1.1. Differences between the DSR and the GSR and the FSR in the EU countries in 
2010 

a. The DSR (upper bound) and the GSR (lower bound) in the EU countries 
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b. The DSR (upper bound) and the FSR (lower bound) in the EU countries 

 

Age profiles of consumption for 15 countries and public health consumption for 8 countries are imputed, the 

presented results are preliminary. 

Source: Authors’ analysis 

Estimated values of support ratios for 2010 across the 25 EU countries1 show 

differences between the three measures: the DSR, the GSR and the FSR. The 

summary of distribution of these support ratios and correlations between them are 

presented in Figure 1.2. The correlations between support ratios are calculated for 

the 24 countries for the base year, that is 2010. In the analysis we excluded one 

outlier, that is Slovakia that had very low value of the FSR in 2010 (86.92) 

indicating the unsustainable level of public deficit.  

There is a low (statistically not significant) negative correlation between the DSR 

and the GSR for 24 countries (excluding Slovakia) and almost no correlation 

between the DSR and the FSR by countries. That means that differences in the 

population age structure, combined with the shape of age profiles of consumption 

lead to different levels of demographic and economic support ratios in the EU 

countries. In particular, consumption and public transfers received by the senior 

                                       
1 Values of the DSR, GSR and FSR for each country are shown in Table A.1 in the annex. 
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generation is higher than consumption and public transfers of the young 

generation. The level of relative consumption of senior generations in different 

countries also varies. As a result, the contribution of the share of the young and 

the senior generation to the DSR is different than the contribution of consumption 

of these generations to the GSR or FSR. The extent to which the GSR and FSR 

differ from the DSR depend on the socio-economic and institutional contexts in the 

countries. The observed negative correlation may be explained by the fact that 

countries that are still enjoying relatively favourable demographic situation (i.e. 

they have a high DSR) still maintain policies which do not fully take into account 

the prospects of population ageing.  

The significant positive correlation between the GSR and the FSR shows links 

between the households and individual consumption and income patterns and 

fiscal measures. This suggests that there is a relationship between public policies 

shaping benefits and taxes and household behaviour expressed by the age profiles 

of consumption and labour income. 
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Figure 1.2. Correlation plot of estimated support ratios in 24 EU countries, 2010. 

 

Note: on the diagonal there are histograms of relevant support ratio (DSR, GSR, FSR) in 24 countries. Above the 
diagonal to the right we see the Person’s correlation coefficients. Below the diagonal we see the scatterplot of 
pairs of support ratios (first column: DSR-GSR, DSR-FSR, second column: GSR-FSR).  

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ analysis 
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1.2 Evolution of support ratios in the EU countries: the past 

and the future 

In this section we present the three support ratios estimated by taking into account 

the population age structures in the EU 25 countries from 1995 to 2014 as well as 

the projected age compositions until 2070, based on the EUROPOP 2013 

projections. The GSR and FSR were calculated using the 2010 NTA profiles for the 

25 EU countries. That means that they do not reflect actual developments of 

support ratios, but rather contribution of demographic changes to the past and 

future evolution of support ratios. Summary of the estimates is presented in Figure 

1.3. 

Looking at the top right panel, we find out that between 1995 and 2014 all three 

support ratios developed differently in the 25 countries. The DSR, GSR and FSR 

increased in many of the EU countries, while declines can also be observed in some 

of the countries. These results show that in the past 20 years the changing age 

structures were still contributing to the positive demographic dividend in the 

majority of the EU countries. There are statistically significant positive correlations 

between changes in the estimated support ratios in the past. That means, in 

particular, that the changes in the demographic support ratios are linked to the 

changes of the economic support ratios (but not identical).  

In the future (between 2014 and 2070) all support ratios are projected to decline 

in all of the countries, as shown on the diagonal. The correlation between the DSR 

and GSR (or FSR) will be stronger than in the past (bottom left panel). This shows 

the effect of the projected advances in the population ageing in all of the EU 

countries on reduction of demographic and economic support.  
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Figure 1.3 Evolution of support ratios and relationship of changes in the support ratios in 
countries, 1995-2014 and 2015-2070 (assuming 2010 age profiles) 

 

  

 

 

 

 

 

 

Note: On the diagonal there are past and projected values of relevant support ratio, based on 2010 NTA age 
profiles. Blue lines show unweighted average values while the grey areas show the range between the minimum 
and maximum values of support ratios in a given year for all 25 countries. Above the diagonal there are 
scatterplots of changes between 1995 and 2014 for pairs of support ratios (past development). Below the diagonal 
there are scatterplots of changes between 2014 and 2070 for pairs of support ratios (future development). 
Regression lines and R squared coefficients show the strength of linear relationship between changes of support 
ratios. 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations based on 2010 NTA profiles estimated in the AGENTA 

project and EUROPOP2013 Eurostat population data and population projection (main 
scenario) 
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1.2.1 Cross-country changes in support ratios between 1995 and 2014 

In the past two decades the demographic support ratio increased in 18 countries 

and declined in 7 countries. The largest declines were noted in Denmark, the 

Netherlands, Italy, Germany and Finland (between 12 and 17 points), while the 

largest increases were observed in Slovakia, Poland and Cyprus (above 40 

points)2. Overall, there is a small correlation between values observed in 1994 and 

2014 (Figure 1.4, left panel). The average (unweighted) DSR for the 25 countries 

increased from 148 to 158 and the coefficient of variance was around 8%. This 

shows that in the past two decades there were divergent developments in the age 

structure of populations in the 25 EU countries.  

Figure 1.4. Estimated support ratios in 1995 and 2014 

 

  

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations based on 2010 NTA profiles estimated in the AGENTA 
project and EUROPOP2013 Eurostat population data and population projection (main 
scenario) 

Observed differences in the evolution of the demographic support ratio DSR are 

linked to the contribution of the changing young dependency ratio (YDR) and old-

age dependency ratio (OADR), as shown in Figure 1.5. Virtually in all countries 

(except the UK) the young dependency ratio declined and in all countries old-age 

dependency rate increased. Countries, where DSR increased most, are those that 

had largest decline in the number of children and youth - on the one hand, and 

                                       
2 For values see Table A.2 in the annex 
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the lowest increase in the number of people older than 65 relative to the working-

age population - on the other hand. The decline in the DSR was observed in those 

countries where the population ageing led to the increase in the number of people 

older than 65 and relatively small change in the number of children.  

Figure 1.5. Change in young and old-age dependency ratios between 1995 and 2014 

 

Source: Authors’ calculations based on Eurostat population data 

Complementing the population age structure by consumption and income profile 

(estimated for 2010) shows a closer link between values of the GSR in 1995 and 

2014, compared to the DSR (Figure 1.4, middle panel). This means there are 

differences between the observed changes in the DSR and the GSR at country level 

that are resulting from socio-economic and institutional determinants that shape 

income and consumption age profiles. The average GSR in 1995 was 96 and in 

2014 it increased to 99, and the coefficient of variance changed from 6.1% to 

3.2%. These results demonstrate that, on average, the consumption exceeded 

slightly labour income and asset income, improving the level of support.  

In 2014 the FSR values were close to 100 (with the average for 25 countries at 

99.64 and the coefficient of variation equal to 3.24. It means that the inflows and 

outflows in public transfers were more or less balanced, given the age structure of 
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populations in the EU countries3. The range of the FSR values observed in different 

countries shows already existing differences in the design of public transfers and 

tax systems between countries. An application of the age profiles from 2010 to the 

1995 age structures in the analysed countries shows on average a bit higher FSR 

(100.07) with a higher coefficient of variation (4.93%). While the DSR and the 

GSR were still increasing on average, the average FSR declined indicating that the 

change of the age structure led, on average, to increasing fiscal pressure in the 

EU countries. In other words, with the increase in the share of people in age group 

65 and over, the fiscal support ratio declined.  

1.2.2 Projections of support ratios between 2015 and 2070 

The population change will be more unified in the future, contributing to the fall of 

both demographic and economic support ratios in all EU 25 countries (  

                                       
3 There is one outlier - Slovakia with significant imbalance in the outflows and inflows levels. This is a result of 
high public finance deficit in Slovakia in the reference year. Such deficit is not sustainable in the long run.  



 4.1. Demographic developments and public finances in the past 

 

                                                                 

 

23 

Funded by the Seventh Framework 
Programme of the European Union 

Figure 1.6). By 2070 the average DSR for the 24 EU countries will fall by a third 

from 158 in 2014 to 108 in 2070.  

The GSR and FSR will drop to the average of 86.4 and 82.7, respectively. This 

means that the gap between labour income and asset income and consumption as 

well as between public transfers inflows and outflows will be increasing. In other 

words, demographic change will lead to insufficient support of consumption by 

both labour and asset incomes as well as insufficient support of public transfer 

inflows by tax income, if current age profiles are maintained. As shown in   
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Figure 1.6 the DSR values in 2014 and 2070 are slightly correlated. Hence, one 

might conclude that the contribution of both the decline in the share of the young 

generation and the increase in the share of the senior generation will vary 

significantly between countries. However, if we apply economic age profiles to 

project the GSR and the FSR, the correlation between values of the economic 

support ratios across countries will increase to around 0.7.  
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Figure 1.6. Estimated support ratios in 2014 and 2070 

   

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations based on 2010 NTA profiles estimated in the AGENTA 

project and EUROPOP2013 Eurostat population data and population projection (main 
scenario) 

In the future, the contribution of the young dependency ratio (YDR) and old-age 

dependency ratio (OADR) to the evolution of the demographic support ratio DSR 

will be similar in all EU countries, as presented in Figure 1.7.  

Figure 1.7. Change in young and old-age dependency ratios between 2014 and 2070 

 

Source: Authors’ calculations based on Eurostat population data 
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By 2070 in all countries the OADR will increase significantly, while YDR will 

continue to fall. The overall decline in the DSR is largest in those countries, where 

the share of the senior generation will be rising significantly, primarily in the new 

member states. It should be noted that countries with the highest increases in the 

DSR observed between 1995 and 2014 (Slovakia and Poland) will be facing higher 

declines in this support ratio in the future, which results from persisting low fertility 

(despite some assumed improvements) combined with the rise in the life 

expectancy on the one hand as well as the exit of the 1980s baby boom 

generations (specific for the Polish and Slovak populations) from the labour market 

and consequently the increase in size of the the senior generation. 

The projected decline in the GSR will lead to necessary adjustment either of 

consumption or labour income to support consumption of the future generations. 

In particular, increase of the labour income of people in older age (see section 1.3) 

might support consumption. Yet, we can expect adjustments in both private and 

public consumption to maintain the economic support in the future.  

Projections of the FSR show a rising fiscal pressure caused by the population 

ageing in the future. Some of these pressures are already met by the reforms in 

the area of social transfers, in particular pension systems reforms, as shown for 

example in the Ageing Report 2015 (European Commission DG ECFIN 2015).  

1.3 The evolution of the economic support ratio: an example 

of Sweden 

Haodong Qi 

The following section discusses the evolution of the demographic and economic 

support ratios taking into account historical NTA profiles in Sweden, based on the 

research of Hoadong Qi from the Lund University (Qi 2016). 

1.3.1 The Demographic Support Ratio 

Fertility in Sweden has stabilised around replacement level (two children per 

women), while life expectancy has continued to rise, particularly after age 65, over 

the recent decades. As a result, the support ratio is about to decline, and the 

demographic dividend will be used up and transformed into a deficit. This trend in 
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Sweden is depicted in Figure 1.8. The inverse of the support ratio reflects the 

proportion of per capita production by net producers needed to support per capita 

consumption of net consumers. For example, if the support ratio is 2, the share of 

per unit production for supporting the net consumer is 50%. The solid line in Figure 

1.8 corresponds to the overall support ratio, the total population at (theoretical) 

working age (15-64) in relation to the total (theoretical) dependent population 

(under age 15 and over age 64).  

Figure 1.8. Demographic Support Ratio, Sweden 1968-2110 

 

Note: calculations based on 1-year- age-specific population data 1968-2014 and 1-year- age-specific 

population projection 2015-2110, Statistics Sweden 

Source: (Qi 2016) 

The overall support ratio has been and will be declining, implying that the 

proportion of each unit of production to support each net consumer has increased 

from 50% in 1960 to 56% in 2014, and will continue to rise to 74% in 2110. That 

is three quarters of the goods and services produced by workers will need to be 

transferred to non-workers in the beginning of the next century. 

This ratio can be broken down by two counter-factual scenarios: an economy with 

net consumers either under age 15 or above age 65. These two scenarios are 

illustrated by the dashed and dotted lines. When an economy only has net 
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consumers under age 15, the proportion of per unit production needed to finance 

the consumption of the young population is merely 27% in 2014, and will be 28.5% 

in 2110. However, this percentage share would be substantially higher if an 

economy only had net consumers above age 65. As shown by the dotted line, only 

18.5% of per unit production was needed for each net consumer’s consumption 

in 1968. This share has increased to nearly 30% today and will be up to 45% in 

less than a century.  

The latter scenario is essentially the Samuelson type of overlapping generation 

economy, in which only two generations, worker and retirees coexist. The optimal 

population growth theory suggests that the increase in the support ratio expands 

the tax base for inter-generational transfers given the total pension expenditure, 

and therefore yields a positive impact on overall welfare (Samuelson 1975). The 

downward trend of the dotted line, however, implies the opposite situations, that 

the support ratio decreases, and thus adversely influences economic welfare. This 

leads to the main concern: will the Swedish welfare state be able to maintain the 

standards of living once net producers become scarcer relative to net consumers? 

1.3.2 Life-cycle labour income and consumption 

When interpreting the demographic support ratio, we assume that the amount of 

goods and services produced and consumed are constant over the life-cycle. This 

is an unrealistic assumption.   
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Figure 1.9 and Figure 1.10 show that neither production, nor consumption are 

constant across ages. 
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Figure 1.9. Life-cycle Labour Income, Sweden 1985-2003 

 
Data: National Transfer Accounts (NTA), Sweden 1985-2003 
Note: price level, 2003=100 
 

Source: (Qi 2016) 
 
Figure 1.10. Life-cycle Consumption, Sweden 1985-2003 

 
Data: National Transfer Accounts (NTA), Sweden 1985-2003 
Note: price level, 2003=100 
 

Source: (Qi 2016) 
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Production and consumption age profiles altogether constitute the economic life-

cycle. Typically people consume more than what they produce when they are 

young and old (the net consumer), and produce more than what they consume 

throughout prime working ages (net producer); and the interaction between the 

economic life-cycle and the structural dynamics of the population gives rise to the 

generational economy (Lee and Mason 2011a). 

We use this concept to translate the amount of total support into monetary terms 

by interacting the age-specific population data with the age profiles of income and 

consumption. We can measure the support using an economic support ratio (ESR), 

which provides the potential for evaluating the amount of resources (labour 

income) necessary to sustain the standard of living (consumption) in the context 

of population ageing (compared to the GSR, the ESR does not take into account 

asset-based reallocations). The grey solid line in   
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Figure 1.11 shows a long term decline in the ESR for Sweden 1968-2110, given 

the assumption that the age profile of labour income and consumption stays 

constant (as in 1985) over time. 

This trend suggests that by year 2110, the ESR will drop to 0.44, meaning that 

the total production in the economy will only cover 44% of total consumption. In 

other words, maintaining the consumption pattern as in 1985 would result in a 

deficit that is more than double total income. 
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Figure 1.11. Economic Support Ratio, Sweden 1968-2110 

 
YL(x,t) – Labour income by age (x) in time (t). 
 
Note: calculation based on National Transfer Accounts (NTA), Sweden, and one year age 

group population data 1968-2110, Statistics Sweden. 

 

Source: (Qi 2016) 
 

Squeezing consumption may be the most obvious solution to reduce the deficit. 

This, however, will translate into the loss of utility and welfare which is 

economically and socially unfavourable. Moreover, as shown in Figure 1.10, the 

sharp increase in old-age consumption is mainly driven by public health 

expenditure. Cutting such consumption may result in huge implications not only 

for standards of living, but also population health, or perhaps even mortality, and 

are therefore undesirable. Hence, to finance such growing cost requires increasing 

tax revenues. Two ways are fundamentally available for this: expanding tax base 

and/or increase tax rate. Tax burden in Sweden has already been heavy, about 

60% of GDP per capita (Hallberg et al. 2011). Thus a more reasonable alternative 

is to broaden tax base by increasing the number of tax payers that would result in 

shifting age profiles and reducing the level of lifecycle deficit.  

Demographic measures may be helpful to expand the tax base, such as pursuing 

family friendly policy to facilitate childbearing, and/or immigration policy to 
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maintain the size of the labour force, and possibly improve competitiveness and 

productivity (Harper 2014). Increasing fertility, however, would take at least 2-3 

decades to see a positive effect on the tax base expansion (Bengtsson and Scott 

2011) A desired outcome of immigration, on the other hand, depends on whether 

foreign workers could integrate into the labour market and fill the demand. A poor 

integration of immigrants to the labour market may create additional challenge on 

the top of the ageing population. Therefore, options left for counteracting the 

potential decline in economic support seem to be on the production side. 

Not only does   
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Figure 1.9 show us the shape of the life-cycle production, but it also reveals the 

changes in the income age profiles over time, which is mainly characterized by a 

right shift towards old age. To explore the importance of the life-cycle labour 

income for the ageing economy, we calculate the economic support ratio (ESR) 

using the time-varying labour income profiles (as shown in   



 4.1. Demographic developments and public finances in the past 

 

                                                                 

 

36 

Funded by the Seventh Framework 
Programme of the European Union 

Figure 1.9) and age-specific population data from Statistics Sweden. The results 

are shown by the black solid line in   
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Figure 1.11.  

The grey solid line in   
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Figure 1.11 corresponds to the projection scenario that labour income will stay as 

low as the 1985 level (shown in   
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Figure 1.9). The dark solid line over the period 1985 and 2003 corresponds to the 

observed economic support ratio calculated based on the observed annual age 

profiles of labour income and consumption, and the observed population data. For 

the period after year 2003, the age profiles in year 2003 are imposed. The 

difference between the dark and grey solid lines reflects the effect of the shifting 

labour income profile towards old age on the economic support ratio. For example, 

if the age profile of labour income stays constant as in 1985, only 54% of 

consumption would have been financed by total production in year 2003. In other 

words, 46% would have been under financed. Given the realistic time-varying 

labour income profiles, the share of under financed consumption is reduced to 20% 

in 2003.  

In the long run, if the labour income in the life course is kept as in 1985, given the 

prospective ageing population, the economic support ratio will drop to 44% in 

2110, which translates to more than half of consumption being under financed. 

Nevertheless, letting the labour income profile shift towards old age, as it had been 

from 1985 to 2003, reduces the under-financed proportion of consumption from 

56 to 35% by 2110. This simple exercise implies that increasing the labour income 

in later life may effectively mitigate the future growth in deficits. And the reduction 

in deficit estimated here could be at a lower bound, as we only used the age-

profiles up to 2003 without considering further shift in life-cycle income pattern. 

Recent evidence, however, has shown that the age-profiles of income are, indeed, 

continuously shifting towards older age. Old-age labour supply over the recent 

decades has been increasing in Sweden, which is almost universal across 

individuals of different sex, education, occupation, and health (Qi et al. 2016a, Qi, 

Bengtsson, and Helgretz 2016a, Qi, Bengtsson, and Helgretz 2016b).  

1.4 Conclusion  

As we have shown, in the past two decades the support ratios were maintained at 

the stable level in the European countries. The general support ratios (GSR) and 

the fiscal support ratios (FSR) were in most of the countries close to 100, 

suggesting that labour income and savings were sufficient to finance consumption 

and that the public transfers were also quite balanced.  
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There is a correlation between the GSR and the FSR, which illustrates the 

relationship between overall consumption and labour income of households and 

public transfers of benefits and taxes. In particular, private consumption of senior 

cohorts in the EU countries is to a large extent financed from public transfers on 

pensions.  

Population ageing will lead to declines in demographic and economic support 

ratios. The projected support ratios clearly demonstrate that maintaining the 

current consumption and labour income will lead to a rising gap in covering 

consumption as well as public expenditure.  

Most of the EU member states already face demographic changes and their current 

policies are to varying degrees influenced by three realities: population ageing, 

public sectors that promise high net public transfers to the elderly, and high levels 

of public indebtedness due to the global financial crisis and possibly population 

ageing (Mason et al. 2015). As estimates of the future economic support ratios 

show, these realities would lead to even increasing challenges in the future. One 

of the possible ways to deal with these realities is to introduce lifecycle reforms 

aiming at reducing public spending, especially for the young elderly and extension 

of working lives. Such reforms should aim at better health outcomes leading to 

reduced disability and later retirement. Under such combined reforms, 

consequences of ageing will be more manageable. 
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1.5 Annex 

 

Table A1.1. Support ratios in the EU countries in 2010 

  DSR GSR FSR 

CZ 182.35 102.24 104.25 

DK 145.43 102.79 104.25 

IE 159.44 101.52 103.07 

FR 141.61 101.92 102.72 

FI 150.84 101.38 102.50 

DE 153.72 102.12 102.20 

AT 159.43 100.99 102.04 

BG 171.41 93.24 102.01 

ES 173.31 100.80 101.73 

EL 157.13 99.30 101.41 

LU 165.70 105.87 101.40 

HU 167.47 99.43 100.86 

CY 171.41 99.69 100.76 

NL 156.31 102.69 100.71 

SE 140.82 102.40 100.48 

PT 156.47 97.96 100.28 

UK 151.10 102.33 100.22 

PL 181.67 98.55 100.11 

IT 153.60 101.45 100.11 

SI 179.92 99.92 99.80 

RO 166.70 95.14 99.75 

EE 159.48 95.26 99.74 

LT 152.50 94.14 99.38 

LV 158.38 94.97 98.15 

SK 187.93 94.30 86.92 

Source: Authors’ calculations based on NTA profiles estimated in the AGENTA project and 

Eurostat population data 
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Table A1.2. DSR and GSR in 1995 and 2014 

  

DSR GSR FSR 
Change 

DSR 
Change 

GSR 
Change 

FSR 

1995 2014 1995 2014 1995 2014 1995-2014 

AT 158.58 162.13 100.22 100.68 104.02 101.20 3.55 0.46 -2.82 

BG 147.11 165.16 88.63 93.27 100.40 100.71 18.06 4.64 0.31 

CY 131.05 173.72 92.90 102.25 94.81 101.98 42.67 9.35 7.18 

CZ 146.48 170.74 95.96 101.89 100.83 102.01 24.26 5.93 1.18 

DE 170.95 156.73 103.72 101.41 108.78 100.83 -14.23 -2.31 -7.95 

DK 157.19 139.24 103.43 101.32 104.05 102.33 -17.95 -2.11 -1.72 

EE 143.24 157.44 91.59 95.26 98.15 98.44 14.20 3.68 0.29 

EL 152.09 149.32 93.63 99.00 101.16 98.84 -2.77 5.37 -2.32 

ES 148.93 163.56 90.58 100.32 95.70 99.70 14.63 9.74 4.00 

FI 152.43 140.66 105.63 98.69 108.87 98.50 -11.77 -6.95 -10.38 

FR 142.40 134.91 102.70 99.99 105.38 99.85 -7.49 -2.71 -5.53 

HU 146.06 166.79 95.09 98.76 99.21 98.68 20.73 3.68 -0.53 

IE 120.98 146.01 91.47 101.32 95.59 101.97 25.03 9.86 6.39 

IT 165.23 149.87 99.23 101.12 100.10 100.13 -15.36 1.89 0.03 

LT 143.56 155.95 91.05 94.24 99.40 99.34 12.38 3.19 -0.07 

LU 165.23 171.61 104.11 106.85 101.43 101.38 6.38 2.74 -0.05 

LV 144.63 160.66 90.32 95.46 98.35 98.18 16.04 5.13 -0.17 

NL 166.22 148.77 104.89 100.50 100.70 100.70 -17.45 -4.40 0.00 

PL 136.16 181.84 93.14 98.65 100.31 100.00 45.69 5.52 -0.30 

PT 145.38 151.92 91.96 97.36 100.11 100.25 6.54 5.41 0.14 

RO 141.87 166.72 89.38 95.31 100.42 100.10 24.86 5.93 -0.32 

SE 137.32 137.45 101.61 100.84 100.73 100.56 0.13 -0.76 -0.17 

SI 161.91 171.92 94.60 98.01 99.81 99.77 10.01 3.41 -0.03 

SK 134.82 190.40 87.09 94.41 82.98 85.22 55.58 7.32 2.25 

UK 145.54 146.49 100.54 101.63 100.42 100.22 0.94 1.09 -0.19 

Source: Authors’ calculations based on NTA profiles estimated in the AGENTA project and 

Eurostat population data 
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2 Welfare state and the inter-generational differences in 

public consumption and public transfers 

Agnieszka Chłoń-Domińczak, Anita Abramowska-Kmon, Irena E. Kotowska, 

Wojciech Łątkowski 

In this chapter we investigate the welfare models in Europe through the lens of 

the NTA age profiles. Our goal is to broaden the current discussion on the welfare 

regimes in Europe by providing an additional evidence on similarities and 

differences in public consumption and transfers from the intergenerational 

perspective.  

For that purpose we provide the quantitative assessment of the intergenerational 

distribution of public consumption between education, health and other items in 

the EU countries as well as intergenerational difference in public transfers inflows 

and outflows. We use the National Transfer Account age profiles of public 

consumption to assess how this consumption is divided between three 

generations: young (0-19 years old), prime-aged (20-64 years old) and senior (65 

years old and over). We also investigate how benefits (public transfer inflows) and 

taxes (public transfer outflows) are distributed across generations.  

By applying cluster analysis, we aim to check, whether welfare state outcomes on 

consumption by young, prime age and senior generations are in line with the 

welfare state typologies discussed in the literature.  

The chapter starts from the brief overview of welfare state typologies discussed in 

the literature. Then we describe the methodology as well as data that is used. 

Next, public consumption and public transfers are presented in the 

intergenerational context. We follow this description with the cluster analysis that 

leads to the identification of clusters of different patterns of public transfers and 

consumption for three selected generations (young, prime-aged and senior). The 

final section concludes.   
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2.1 Typologies of welfare states in Europe in the literature  

The literature on welfare regimes in Europe attempts to describe and explain 

similarities and differences in various welfare states. The first proposal of the 

welfare states typology by Esping-Andersen (1990) was followed by a debate that 

resulted in extensions of the initially proposed typology by including Southern 

countries and the Central and Eastern European countries and reallocation of 

countries between original clusters as well as development of typologies which 

account for additional dimensions of welfare regimes.  

The seminal work of Esping-Andersen's (1990) typology of welfare states 

elaborated for democratic developed countries initiated a vivid scholarly debate on 

the typology of welfare regimes and the classification of countries to selected 

types. The identification of the types of welfare regimes was based on the three 

key dimensions: de-commodification, social stratification and employment. The 

scores of de-commodification referred to measures related to replacement ratios 

and eligibility conditions for pensions, sickness benefits and unemployment 

benefits. Stratification was evaluated by considering corporatism vs. etatism 

(understood as paternal authority of the state), means-testing vs universalism and 

equality of status. The third dimension – employment - was considered with 

respect to three main issues:  

 conditions under which people retire and depend on welfare state 

institutions, particularly it refers to long-term unemployment among older 

workers, chances of receiving pension benefits, rights of employees, early 

retirements schemes; 

 regulations regarding paid absence at work (i.e. sickness allowances, 

maternity and parental leaves); 

 conditions under which people enter the labour market (i.e. different 

programmes of employment for a limited period, programmes subsidising 

salaries, programs of active policy of labour market, and particularly the 

role of the welfare state as the employer).  

Additionally, women’s participation in the labour market is also taken into account, 

including their participation in paid work, part-time employment and economic 
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activity over the life course. This includes also females’ activity on the labour 

market stemming from the employment structure in different sectors by sex and 

the size of the public sector.  

Originally, the following three types of welfare state were proposed: conservative, 

liberal and ‘social democratic’. The conservative welfare regime is characterized 

by the moderate level of de-commodification and social benefits that are mostly 

related to former contributions and status. The employment rates and females’ 

employment rates are low. The family is a main provider of care and support and 

the state steps in when the family is not able to fulfil its obligations towards its 

members. Due to the fact that this type of welfare state is linked to absolutism 

and Catholicism the social rights and consequently most social benefits are 

differentiated on the basis of the class and the status. This cluster was composed 

of the following countries: Italy, Japan, France, Germany, Finland and Switzerland.  

The liberal welfare state can be described by the low level of de-commodification 

and market-differentiation of welfare as well as a high employment level and 

women’s participation in the labour market. In other words, the market is the main 

source of social benefits and services and the state’s support is provided only to 

those who cannot purchase them on the market. As this type of welfare state is 

grounded on the liberal work-ethic norms the benefits provided by the state are 

mean-tested and the requirements are strictly eligible. This group included the 

following countries: Australia, Canada, the United States, New Zealand, Ireland 

and the United Kingdom.  

The ‘social democratic’ type of welfare state can be identified by the high level of 

de-commodification, universal benefits and the high degree of benefit equality, 

and the highest employment rates, also for women. This welfare state is based on 

social democracy, which is highly linked to the social equality and economic 

redistribution, thus the state provides a wide range of social benefits to citizens in 

order to secure their welfare. Some social benefits are mean-tested in order to 

enhance the universal solidarity. This cluster was comprised of the following 

countries: Austria, Belgium, the Netherlands, Demark, Norway and Sweden. 
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Esping-Andersen’s typology of 1990 has been criticised and reviewed. The main 

criticism addressed the following three issues:  

 an incorrect/ improper inclusion of the Mediterranean countries to the 

group of immature continental welfare states,  

 an inclusion of the Antipodean countries to the group of the ‘liberal’ 

welfare states,  

 a neglect of the gender dimension in social policy (Arcanjo 2006; Wil Arts 

and Gelissen 2002).  

Alternative classifications of welfare states have been proposed, including initially 

neglected the Mediterranean countries Ferrara (1997) and later incorporating the 

Central and Eastern European countries (Cerami and Vanhuysse (eds.), 2009).  

Generally, the typology of welfare regimes refers to an institutional design of 

welfare policies. However, the classification of countries according to their real 

outcomes of social policy is based on different approaches, statistical techniques 

and data used, which may lead to inconsistent results between the scholars. 

Moreover, the number of clusters as well as their country composition and changes 

over time have been discussed. In the literature authors also compared the “ideal” 

to “real” welfare states. As pointed out by Kammer et al. (2012), a majority of 

studies extended or criticized the categorisation of welfare regimes on the 

qualitative grounds. Other studies empirically test proposed typologies which made 

use of the macro data. Such approach does not allow for capturing the effective 

distribution or redistribution of resources across households or age groups.  

In concluding the literature review Arcanjo (2006) presents the following remarks 

on the number of welfare regime types and the country composition of the welfare 

regime clusters:  

 in addition to the initial Esping-Andersen’s classification types there are 

three welfare regimes that can be identified: Radical, Southern and 

Eastern European,  

 in particular, one additional cluster to the Esping-Andersen’s typology – 

the Mediterranean welfare states – should be added; this model can be 

perceived as a analytically practical and stable over time with different 
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classification (Arcanjo 2006; Wil Arts and Gelissen 2002; Kammer et al. 

2012),  

 a group of Eastern European countries, that were not included in the 

Esping-Anderens’ work cannot be unambiguously clustered.  

Moreover, it is shown that a typology of welfare models is rarely clear-cut. Usually, 

there are welfare states that should make a hybrid cluster as they do not fit any 

of the other model groups.  

Below, we summarise the most important findings from the literature on the 

welfare regimes, including both widening the scope of literature to a broader set 

of countries and new aspects or data sources in the performed analysis.  

Fenger (2007) included the Central and Eastern European countries in the new 

typology based on the variables describing governmental programmes, social 

situation and political participation in 30 European countries. Apart from 

distinguishing three clusters for the Western European countries, the subgroups 

for post-communist countries were proposed. As a result, the six welfare state 

models were described:  

(1) Conservative-corporatist model (with Austria, Belgium, France, Germany, 

Greece, Italy, The Netherlands and Spain); 

(2) Social-democratic model (Finland, Denmark, Norway and Sweden); 

(3) Liberal welfare regime (New Zealand, the United Kingdom and the United 

States); 

(4) Former-USSR countries (Belarus, Estonia, Latvia, Lithuania, Russia and 

Ukraine); 

(5) Post-communist European countries (Bulgaria, Croatia, Czech Republic, 

Hungary, Poland and Slovakia); 

(6) Developing welfare states model (Georgia, Romania and Moldova). 

In another proposal based on the financing of social policies Schut, Vrooman, and 

Beer (2001) used several variables on funding of the welfare state, the regulation 

and structure of the labour market, and the level and coverage of the social 

security arrangements for old describing the situation in the early 1990s. Their 

results confirmed the Esping-Andersen’s classification of welfare state with some 
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differences. Sweden, Denmark and Norway are classified as social democratic 

countries. France, Germany and Belgium create a cluster of conservative welfare 

regimes. The United States, the United Kingdom, Canada and Australia were in a 

liberal Anglo-Saxon cluster. The Netherlands could not be placed in any of the 

three clusters due to its position between social democratic and conservative 

models.  

Most of the proposals are based on the available macro data using methods such 

as cluster analysis, principal component analysis or factor analysis. Recent work 

of (Kammer et al. 2012) extends the up-to-date literature by using micro data 

from EU-SILC. They analyse welfare instruments (taxes, benefits, social insurance 

contributions and pensions) to identify welfare state types. They separate four 

welfare regime types  

(1) Social-democratic (Denmark, Finland and Sweden),  

(2) Conservative (Austria, Luxemburg, Germany and France),  

(3) Southern (Italy, Spain, Portugal and Greece),  

(4) Liberal (Ireland and the United Kingdom).  

Two countries (Belgium and the Netherlands) could not be placed unequivocally in 

the obtained clusters and were situated between social-democratic and 

conservative models. This outcome is consistent with the results of the review of 

welfare states classifications by Wil Arts and Gelissen (2002). Kammer et al.(2012) 

provided results which confirmed the similarity between the conservative and 

southern welfare regimes related to the similarities in the structure of the welfare 

states despite a relatively significant differences in the overall distribution. These 

findings are in line with the empirical evidence on welfare states and as a 

consequence support the Esping-Andersen’s typology, in which the Mediterranean 

countries were included to the group of conservative welfare regimes. It is worth 

emphasizing that according to the authors the typology of welfare regimes was 

confirmed on the basis of their redistributive outcomes. This means that the results 

of the analysis carried out on micro data on distributional outcomes of different 

welfare states mostly are in line with the Esping-Andersen’s typology.  



 4.1. Demographic developments and public finances in the past 

 

                                                                 

 

49 

Funded by the Seventh Framework 
Programme of the European Union 

Powell and Barrientos (2004) came to similar conclusions using a different 

approach to identify welfare regimes. Based on selected macroeconomic measures 

related to welfare regimes, they performed k-means cluster analysis. The following 

variables covering the main components of the welfare provision were 

incorporated: spending on social security, education, active labour market policies 

as well as private insurance premia (as a proportion of GDP) and strictness of 

employment protection. After incorporating a measure of spending on ALMP the 

clustering of analysed countries is clear-cut. The following countries: Denmark, 

Sweden, Norway, the Netherlands were included to the cluster of social democratic 

welfare states. This cluster is mostly related to the variable describing spending 

on disability-related programmes. The second group of conservative welfare 

regimes was composed of: Greece, Germany, Australia, Portugal, France, Spain, 

New Zealand and Finland. In this group the most important were variables 

illustrating spending on training and youth measures. The cluster of liberal welfare 

states was made of the following countries: Austria, Ireland, the United States, 

the United Kingdom, Canada and Belgium. The key component of this cluster is 

linked to a higher spending on public employment system administration. To sum 

up, the obtained three clusters of OECD countries are mostly consistent with the 

Esping-Andersen’s typology. In addition, Powell & Barrientos (2004) compared the 

welfare regimes over time and they came to the conclusion that the classification 

of countries was more clear-cut in the mid-1990s than ten years earlier. This 

change was explained by the fact that in the 1990s the analysed countries had to 

confront the problem of high and permanent unemployment and to adapt different 

policies, including ALMP, which caused the reinforcement of the existing welfare 

regimes. These results also show that with macroeconomic shocks welfare states 

change, what leads to evolution of the welfare regimes typology. Given the 

pronounced impact of the Great Recession of 2008 and austerity and reform 

measures introduced in the EU countries, we may expect further evolution of the 

welfare states typology.  

The evolution of welfare models over time is analysed by Arcanjo (2009). She 

proposes the re-classification of welfare states including the Mediterranean 

countries and changes in the composition of clusters due to policy reforms 

undertaken in the period 1990-2006. The analysis was based on data on ten 
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European countries – representatives of different welfare regimes (Denmark, 

Sweden, the UK, Ireland, France, Germany, Portugal, Spain, Italy and Greece). 

The two bi-dimensional classifications were applied. The first classification used 

social effort (measured by the social protection expenditure as a percentage of the 

GDP) and contribution-dominance (the social contributions as a percentage of the 

total of receipt) variables. The results show a reposition of Portugal, Italy and the 

UK over time and signs of convergence of the welfare regimes. What is interesting 

Portugal and Spain were placed into two different groups. In the second 

classification the variables on transfer effort (social expenditure on cash benefits 

as a percentage of GDP) and service effort (social expenditure on benefits in kind 

as a percentage of GDP) were used. The outcomes indicate the changes in 

positions of two countries (the UK and Portugal), and a separate cluster composed 

of Mediterranean countries could not be established. To sum up, the observed 

changes in the positioning of some countries in a given cluster seem to confirm a 

trend of convergence between welfare states, which may be related to the reforms 

introduced in the ten selected countries, mainly in the areas of old-age, 

unemployment, health care and long term care. 

Intergenerational aspects are incorporated in the work of Chauvel and Schroder 

(2014). They analyse how the intergenerational inequalities are shaped according 

to the existing welfare regimes. A new age-period-cohort model was employed to 

the comparable between countries micro-data coming from the Luxembourg 

Income Study Database (LIS 2012, years 1985–2005). The analysis was carried 

out on the population aged 25-60 years in the following countries: Austria, 

Germany, France, Italy, Spain, Finland, Norway, Denmark, Sweden, the United 

States, the UK, Australia, Canada, the Netherlands, Israel, Luxembourg, and 

Poland. The intergenerational inequalities were expressed in terms of disposable 

income, youth unemployment and investments in younger generations according 

to the three welfare regimes (conservative, liberal and social democratic). The 

obtained results showed that cohorts born between 1945 and 1955 were privileged 

in almost all analysed countries. The inequalities were the biggest in conservative 

welfare regimes, especially in the Mediterranean countries. In conservative welfare 

states the generation born 10 years after World War II was the most advantaged, 

while the earlier and later born cohorts were more disadvantaged. This is to a 
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lesser extent seen in liberal and social democratic welfare regimes. It is worth 

underlying here that the privilege of the old over the young is not the issue of age 

but a cohort effect. The results revealed that the cohort effect was much stronger 

in conservative countries, where labour market insiders were protected instead of 

outsiders, who were treated similarly to other underprivileged groups (women, 

immigrants, precarious workers). For the liberal cluster of countries the limitation 

in public spending and increase in social inequalities could be noticed, while the 

intergenerational inequalities were not observed. It suggests that the introduced 

reforms did not affect positively some generations in detriment of others. Also, it 

is worth mentioning that the countries belonging to the conservative cluster 

(mostly France, Italy and Spain) have changed their perception of new cohorts 

from a something to be invested in to a danger from which older cohorts should 

be protected.  

Another typology of welfare regimes, that includes intergenerational exchange, is 

proposed by Saraceno and Keck (2010), who analysed intergenerational 

responsibility between the family and the state for 27 EU countries. They 

concentrated on support provided to younger and older generations taking into 

account different types of support provided by the state (i.e. parental leaves, 

allowances, care services for children and the elderly etc.). In this approach, four 

different patterns on the continuum familialisation – de-familialisation of care have 

been distinguished:  

 familialism by default (unsupported familialism) when no formal care 

services nor financial support is available,  

 supported familialism when policies support family members in their care 

and financial responsibilities mainly through financial transfers (leaves and 

taxes),  

 de-familialisation when individualization of social rights moderates family 

responsibilities and dependencies (reliances).  

The fourth proposed pattern is situated between supported familialism and de-

familialisation, however this possibility (option) is very rarely seen in practice. 

Based on the proposed patterns Saraceno and Keck (2010) identify the three 

groups of countries: 
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(1) The first cluster including the Scandinavian countries and France is 

described by a high level of de-familialisation with respect to obligations 

towards both younger and older generations, but also towards young 

children who show the supported familialism. Belgium differ slightly from 

the other countries in this group. 

(2) The second group is identified (defined) by high degree of familialism by 

default with respect to obligations to younger and older age groups. This 

cluster is composed of the following countries: Poland, Italy, Spain, Greece 

and Bulgaria, and to a lesser extent Latvia, Slovakia and Portugal.  

(3) The last group is rather heterogeneous as the countries belonging to it follow 

different patterns of support provided to the old and the young children. 

Some of them are closer to the familialism by default in terms of support 

given to the old, and some are closer to the supported familialism with 

respect to childcare. This cluster is composed of: Hungary, the Czech 

Republic, Estonia, Austria, the Netherlands, Ireland, Luxemburg, Germany 

and the United Kingdom. 

In the approach by Esping-Andersen the welfare services were neglected. Stoy 

(2014) took into account the welfare services by incorporating variables on health 

care and social care into a hierarchical cluster analysis model. He confirmed the 

classification of Esping-Andersen with one additional cluster:  

(1) Liberal welfare state is characterized by the high level of state provision of 

healthcare and a little state support in social care services as they are 

perceived as individual responsibility. Social care services can be purchased 

on the market, which means that richer individuals can acquire them quite 

easily, while for the others the main source of support/care is family. Recent 

reforms rather reinforce this situation (Australia, Canada, Finland, France, 

Iceland, Ireland, New Zealand, the UK); 

(2) Conservative welfare regime – the state provides the care services very 

rarely, which means that they can be received from non-profit organizations 

or purchased on the market (Austria, Belgium, Germany, Netherlands, 

Switzerland, the US); 
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(3) Social democratic welfare regime is described by high level of public 

expenditures related to healthcare services and long-term care. Thus a high 

share of the citizens receives a high-quality welfare services (Denmark, 

Norway, Sweden); 

(4) Rudimentary welfare states demonstrate low levels of social expenditure, 

health-care and social care services (the Czech Republic, Greece, Hungary, 

Italy, Poland, Portugal, the Slovak Republic, Spain). 

 

2.2 Research design and methods 

Our analysis departs from the definition of the welfare state developed by (Esping-

Andersen 1990) and follows the concept of summarising the entity of social policies 

and institutions. Our research interest is limited to the economic dimension and 

includes policies that influence the redistribution of income using public channels, 

including public consumption on education, health and other public consumption 

as well as public transfer inflows and outflows by age.  

Our attempt at a systematisation of empirical patterns of distributional outcomes 

consistent with institutional welfare state regimes follows the path of studies that 

analyse the effective economic outcomes on welfare policies. In addition, our study 

is expanded by applying the data from the assessment of age profiles of public 

consumption and public transfers. The public transfers and consumption is divided 

among three generations: young (0-19 years), prime age (20-64 years) and senior 

(65 years and over).  

Contrary to the literature that focuses on qualitative and macro indicators for 

classification of welfare institutions, we follow the method that is based on micro 

data to check hypotheses on welfare state performance in distributive and 

redistributive policies. We follow the approach of Kammer et al. (2012) to show 

that besides the known differences of welfare state institutions, welfare regime 

types produce distinct patterns in their redistributive outcomes for different ages. 

Figure 2.1 presents our research design that extends the approach proposed by 

Kammer et al. (2012).  
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We expand the quantitative evidence for better understanding of the welfare 

regimes in the EU countries. We apply the National Transfer Accounts (NTA) 

method as developed by Lee and Mason (see for example Lee and Mason 2011a, 

2011b; Lee 2013).  

Figure 2.1. Research design: macro-level, micro-level and national transfer account 
approaches to welfare regimes 

 

Source: own modification of (Kammer et al. 2012). 

The use of the NTA profiles combines the macro and micro-data based approaches 

used in the literature, contributing to the debate on the welfare regimes and their 

evolution. In the NTA framework, flows between generations occur through 

government programmes and through families and other private institutions. In 

this chapter we focus on the flows through the government programmes measured 

in two ways. First, we look at public consumption: on education, health and other 

public consumption. Second, we take into account the age profiles of public 

transfer inflows and outflows that show patterns of redistribution of income 

through taxes paid (public transfer outflows) and benefits received (public transfer 

inflows), including, among other pensions payments, which are not captured in 

public consumption.  
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Our analysis covers old and new member states – in total 25 EU countries. It is an 

important addition to the knowledge in the field, as the new member states and 

their welfare models are under-investigated in the research on welfare state 

regimes. A broad range of countries allows for identifying whether there is a 

distinct Central and Eastern European model, or there are similarities between old 

and new member states with regard to their welfare state regime.  

The National Transfer Accounts provide estimates to analyse the welfare regimes 

from the perspective of intergenerational transfers and to demonstrate the 

consequences of different approaches to age reallocations embodied in public 

policy with respect to pensions, health care, education and other social institutions. 

As a result, it allows to identify social, political, and economic implications of 

population ageing, particularly in the context of inter-generational solidarity. 

In the NTA framework the total consumption is divided according to the following 

formula: 

𝐶𝑖 = 𝐶𝐹𝑖 + 𝐶𝐺𝑖 = (𝐶𝐹𝐸𝑖 + 𝐶𝐹𝐻𝑖+𝐶𝐹𝑋𝑖) + (𝐶𝐺𝐸𝑖 + 𝐶𝐺𝐻𝑖+𝐶𝐺𝑋𝑖)  (2.1) 

where: 

𝐶𝐹𝑖 Private Consumption, total at age i 

𝐶𝐹𝐸𝑖: Private Consumption, Education at age i 

𝐶𝐹𝐻𝑖: Private Consumption, Health at age i 

𝐶𝐹𝑋𝑖 :Private Consumption, Other than health and education at age i 

𝐶𝐺𝑖: Public Consumption, total at age i 

𝐶𝐺𝐸𝑖: Public Consumption, Education at age i 

𝐶𝐺𝐻𝑖: Public Consumption, Health at age i 

𝐶𝐺𝑋𝑖: Public Consumption, Other than health and education at age i 
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In the National Transfer Accounts age profiles of public transfers are also 

estimated. These consist of two flows: the inflows to each age group that arise 

from publicly funded health, education, pensions, and other public programmes; 

and outflows from each age group, typically in the form of taxes, that fund these 

programmes (Lee and Mason 2011b).  

We split public consumption and public transfers between three generations: the 

young (0-19 years); prime-age (20-64) and senior generations (65 and over). We 

use fixed age limits, but due to the application of the NTA age profiles, the public 

consumption and public transfer levels aggregated for each of the generations take 

into account country-specific characteristics of the inter-generational transfers.  

We first analyse the public consumption and public transfers for three selected 

generations separately for 25 EU countries. This allows identifying similarities and 

differences in the inter-generational redistribution of the analysed aggregates.  

Then, we use the estimated values for cluster analysis. First, we perform principal 

component analysis to reduce the number of dimensions. Then, we perform a 

cluster analysis to divide countries into separate groups that differ in the inter-

generational level and structure of public consumption and tax-benefit systems 

outcomes.  

Our approach builds on the existing literature and the extension of methods and 

areas covered by welfare analysis. We use the micro-macro approach, we also 

take into account financing aspects and flows of public transfers including 

education and health, which are usually not covered in the welfare regime 

classification. We focus on quantitative outcomes of welfare regimes, measured by 

public consumption and benefits, but also taxes paid by the economically active 

population, which reflect the labour market conditions. Thus, our approach takes 

into account de-commodification and labour market outcomes. Inequalities within 

generations are not accounted for since they are not captured by the standard NTA 

approach. However, based on development of NTA profiles by gender or 

educational attainment, further analysis can also include some aspects of 

inequality.  
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2.3 Public consumption and transfers in the inter-generational 

context 

In this section comparisons of public consumption and transfers by generations 

are shown. First, we present the average age profiles for all EU 25 countries 

covered by the analysis, including the level and structure of public consumption as 

well as public transfers. Then, we take a closer look at consumption and transfers 

by age group for different countries. Finally, we analyse the inter-generational 

distribution of selected consumption and public transfers.  

2.3.1 Age profiles of consumption, labour income and public transfers  

For each age group, understanding the size and nature of public consumption and 

public transfers is a starting point for further analyses on the intergenerational 

distribution. The NTA methodology allows assessing consumption and labour 

income as well as public transfers and public consumption by age. Consequently, 

we can analyse distinct patterns of financing consumption of young, prime age and 

senior generations. The average consumption and labour income age profiles for 

all 25 analysed countries are shown in Figure 2.2. All values are normalised by 

average labour income of 30-49-year-old to allow comparisons across countries, 

which is a standard normalisation used in the NTA method4. 

Figure 2.2. Average, lowest and highest age profiles of consumption and labour income 
for 25 EU countries 

                                       
4 This is a normalisation factor applied in the NTA methodology (Population Division. Department of Economic 
and Social Affairs. United Nations 2013a) 
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Note: C – consumption, LY – labour income  

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 

the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

Per capita consumption of the young generation is quite similar or lower to the 

prime-aged generation. In the case of senior generation, we see a higher level of 

consumption, partially driven by higher public consumption on health for this 

generation. The spread of consumption between countries is quite wide in each 

age (up to 0,4 of average earnings), but it is highest for the senior generation. We 

also see differences in the labour income by countries. In this case, however, the 

spread is highest between ages 50 and 60, which shows different patterns of 

activity (and implicitly labour market de-activation) in pre-retirement ages. If we 

take into account the range of consumption and labour income patterns in Europe, 

the potential age of entry into the “economically active” group is spread between 

ages 22 and 33 years of age and the exit from this group ranges from 48 years to 

63 years of age. This shows that life-course policy reforms can have an important 

impact on support levels but also outcomes of the welfare state.  

The application of the NTA methodology for the EU countries and the resulting age 

profiles of public consumption estimated for the EU countries show vulnerability of 

the public sector to population ageing.  
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The age profile of public transfers (Figure 2.3a) shows that on average young 

generation (between ages 0 and 22) and senior individuals (age 60 and over) are 

net beneficiaries, i.e. they receive more public transfers compared to their 

payment in the form of taxes. The net excess of benefits is highest for the senior 

generation, which also enjoys the highest nominal transfers received. If we 

consider the spread of public outflows (benefits) – we see a wider difference 

between individual country profiles for the young, and in particular senior 

generations (above age 65).  

Figure 2.3. Average age profiles of public consumption and public transfers in EU 25 

countries  

a. public transfers – inflows and outflows  

 

Note: TGI – public transfers inflows (benefits), TGO – public transfers outflows (taxes) 
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b. the structure of public consumption 

 

Note: CGE – public consumption on education, CGH – public consumption on health, CGX – public consumption 

on other purposes, CG – total public consumption 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 

the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

The age profile of public consumption shows that it is mainly used for the young 

and senior generations (Figure 2.3b). While in young ages it is mainly used for 

education, for the senior generation the bulk of public consumption is used for 

health. It should be noted that pension transfers (which are a part of public 

transfers inflows) are a part of private consumption. 

If we consider individual countries, we see that there are differences in the total 

level of per capita public consumption summed over all cohorts (  
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Figure 2.4). The aggregated per capita public consumption for all ages is highest 

and exceeds 20 annual average wages of 30-49 year olds in Luxembourg, the 

Netherlands, Denmark and Sweden, while it is lowest (below 15 annual wages) in 

Romania, Slovenia and Germany. It should be noted that we compare the public 

consumption relative to average earnings of 30-49 years olds, which are high in 

Germany. This, together with public finance reforms introduced in Germany in the 

recent decade, may explain the (relative) lower level of public consumption.  
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Figure 2.4. The total level of per capita public consumption in the 25 EU countries  

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

2.3.2 Public consumption and transfers by generations 

The level of public consumption by generations differs among countries. Table 2.1 

presents a summary of the spread of public consumption by type of consumption 

and generation.  

Table 2.1. Public consumption by type of expenditure and generation in EU 25 (expressed 
in relation to average annual earnings for 30-49 year old workers)  

  Young (0-19) Prime (20-64) Senior (65-100) 

  CGE CGH CGX CGE CGH CGX CGH CGX 

min 1.73 0.39 1.22 0.25 1.22 3.50 0.96 1.35 

max 4.97 1.31 2.41 1.27 3.07 6.71 2.82 3.83 

max/min 2.87 3.31 1.97 5.05 2.52 1.92 2.93 2.84 

Notes: The public consumption of each generation is measured as a sum of per capita values for 1-year age 
groups included in respective generation. 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

For the young generation the largest (relative) spread is in public health 

consumption. For the prime-aged generation, we see largest (relative) differences 

in the case of public education consumption – the country with lowest public 
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education consumption (the United Kingdom) spends five times less for that 

purpose than highest consumption country (Finland). And finally, as regards the 

senior generation the difference between two types of public consumption (health 

and other consumption) is around three-fold between countries with lowest and 

highest consumption levels. 

There are also differences in the structure of public consumption by generations 

(Figure 2.5). Public consumption of the young generation is to a large extent driven 

by educational expenditure which is highest in Luxembourg, Latvia and Cyprus. 

For the prime age generation, the highest share in public consumption refers to 

consumption other than health and education. The rising share of public health 

consumption is distinctive for the senior generation. 

Figure 2.5. Public consumption in 25 EU countries by type of consumption and generation 

a. young (0-19) 

 

b. prime age (20-64) 
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c. senior (65 and over) 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu) 

Figure 2.6 shows the levels of public consumption, benefits (public transfers 

inflows) and taxes (public transfers outflows) for each generation. Again, we see 

differences between countries. The overall level of public consumption (panel a) is 

highest for the prime-aged generation (which is mainly due to the fact that this 

group constitutes the largest share among all cohorts), with exception of Latvia, 

where we see high level of consumption of the young generation. In Cyprus, 

Austria, the UK and Luxembourg the public consumption of the young generation 

is similar as for the the prime-aged. On the other hand, in Denmark, the 

Netherlands, Slovakia, Sweden, France, Ireland, Romania and Germany we see 

that the level of consumption of the young generation is close to the level of 

consumption of the senior generation.  

With regard to benefits (Figure 2.6, panel b), we also see differences in the 

generational distribution. The senior generation receives the highest amount of 

transfers of all generations in Italy, Greece, Sweden and the UK and the levels of 

consumption for the senior generation is very close to the prime age generation in 

France, Portugal, Poland, Germany and Austria. On the other hand, we see that in 

Latvia the inflows received by the senior generation are lower than the ones 

received by the young generation. Not surprisingly, we see that tax payments 

show very similar generational distribution in all countries, with most of the taxes 

0

2

4

6

8

10

12

DK NL SK FI LU SE LT CZ HU FR IT EE ES PT CY IE RO BG PL DE EL UK AT SI LV

A
ve

ra
ge

 e
ar

n
in

gs
 o

f 
3

0
-4

9
 

ye
ar

 o
ld

CGH CGX

http://www.agenta-project.eu/


 4.1. Demographic developments and public finances in the past 

 

                                                                 

 

65 

Funded by the Seventh Framework 
Programme of the European Union 

paid by the prime-aged generation (Figure 2.6, panel c). The taxes paid by the 

prime-aged generation are the lowest in Slovakia, the United Kingdom, Slovenia 

and Latvia, while they are the highest in Finland, Luxembourg and Sweden.  

Figure 2.6. Public consumption, public transfer inflows and outflows by generations  

a. Public consumption 

 

b. Public transfers inflows 

 

c. Public transfers outflows 
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Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

2.3.3 Intergenerational distribution of public spending and consumption  

In this section we focus on the intergenerational distribution of public consumption 

for education, health and other consumption as well as public transfers. We use 

ternary graphs to assess the division of private and public consumption between 

generations (Figure 2.7).  

Public consumption for education (panel a) is concentrated in the young generation 

corner and distributed between the prime-age and young generations, which leads 

to the spread of public education consumption along the young-prime generation 

axes. Public consumption on health (panel b) is split more or less equally between 

prime-aged and senior generations and it is lower for the young generation. The 

remaining public consumption (panel c) is biased for the prime-aged generation, 

as it is equally distributed between all cohorts and this group has the largest 

number of cohorts.  

In the case of public transfer inflows, we see again a relatively balanced split of 

transfers between prime-aged and senior generations with a lower share of the 

young generation, which is similar to the generational distribution of public 

consumption on health. Taxes are paid to the largest extent by the prime aged 

generation.  

While the split of public consumption by generations is relatively similar between 

all countries, public consumption components are more dispersed compared to the 

public transfers. 

http://www.agenta-project.eu/
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Figure 2.7. Public and private consumption of education, health and other consumption in selected EU countries: intergenerational 
distribution.  

a. public consumption education b. public consumption health c. public consumption other 

 

  
e. public transfers, inflows f. public transfers, outflows  

 

 

The terenary graphs show the distribution of 
selected components of public consumption and 
public transfers by generation. The blue points 
represent countries. The closer the points are to 

the selected corners of the triangle, the more 
consumption or transfer is oriented towards this 
generation. For example, public consumption on 

education is close to the young generation (top 
corner). Public transfer outflows are financed 
mainly by the prime age generation (left bottom 
corner). Public consumption on health is more or 
less equally spread between prime age and senior 
generation and less towards young generation. 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, the presented results are preliminary. 

Source: Authors’ analysis 
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2.4 Are welfare regimes reflected in public transfers across 

generations? 

The differences and similarities in the level and inter-generational division of public 

consumption and transfers show an outcome of existing welfare policies. In this 

section we present the results of the cluster analysis that aims to verify, whether 

the types of welfare regimes proposed by Esping-Andersen (1990) and the 

following authors are also reflected in the outcomes of these policies with respect 

to the level of public consumption and transfers by generations considered.  

In our analysis we used the following variables: public consumption on health, 

education and other purposes, public transfer inflows and outflows for three 

generations (in total 15 variables: 5 types of flows by 3 generations).  

Our analysis is performed in two steps. First, we reduced the number of variables 

through the Principal Component Analysis (PCA). Following the PCA, the first two 

extracted components explain more than 50% of the variance in observations 

(Figure 2.8).  

Figure 2.8. Principal Component Analysis – scree plot 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ analysis 
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The variables that contribute to the first dimension include those linked to benefits, 

taxes and public consumption of the senior population, as well as taxes paid and 

benefits received by the prime-age generation (Figure 2.9). The second dimension 

reflects public consumption of the young generation as well as public consumption 

(health and other consumption) of the prime-age generation.  

Figure 2.9. Results of principal component analysis 

  

 

 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ analysis 
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This means that the countries that have higher values on the factor map in the 

first dimension (to the right) are those that target higher public transfers for the 

senior generation. In the case of the second dimension countries that have a high 

public consumption other than education and health on the young generation are 

in the upper part of the factor map, while those having a higher public consumption 

on health for the young generation are in the lower part of the factor map. The 

two selected dimensions have a clear interpretation along the lines of transfers 

and benefits for the young and senior generations and thus provide a good starting 

point for the cluster analysis.  

To check whether the typology of welfare regimes is associated with public 

consumption and transfers considered from the perspective of different 

generations we conducted a hierarchical cluster analysis based on the five 

dimensions derived in the PCA. Our method of grouping is Ward linkage with the 

use of R software. The method joins countries into clusters so that the variance 

within a cluster is minimised. Our result is illustrated with the dendrogram (Figure 

2.10) that graphically illustrates the information on which countries are grouped 

together on the factor map (based on the first two dimensions). The height of the 

vertical lines gives a visual clue about the strength of clustering. Four selected 

clusters are shown on the factor map.  

On the left of the factor map we have Central and Eastern European countries, 

that are characterised mainly by lower public consumption and public transfer 

inflows to all generations, but in particular towards the senior generation. At the 

same time, these countries show also lower public transfer outflows from the 

prime-age generation. Besides Slovenia they are close to each other in terms of 

both dimensions considered. In the middle of the factor map the cluster composed 

of some countries of Southern and Central Europe is situated. They have average 

public transfers and consumption for the senior generation, while relatively high 

expenditures for the young generation and benefits paid towards the young, with 

lower other public consumption for this generation. These countries are similar in 

terms of the first component and show differences as regards the second one. The 

third group of countries that comprises continental countries such as France and 

Germany and liberal ones - the UK and Ireland is characterised by higher than 
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average public transfers and public health consumption for the senior generation, 

while this group reveals lower public consumption on health and public transfer 

inflows for the young generation. This cluster is distinctive as regards relatively 

considerable inter-cluster differences. Social democratic (mainly Scandinavian) 

cluster includes countries that have above-average public consumption and 

transfers for all generations. In this group the average level of public transfer 

outflows from the prime-age generation is highest (Table 2.2)5.  

Figure 2.10. Results of cluster analysis 

 

                                       
5 More detailed information on public consumption and transfers in countries according to selected 

clusters is shown in Annex 

Table A2.1 in the annex.  
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Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ analysis 

Table 2.2. Characteristics of different welfare state types based on generational public 
transfers and consumption – average public transfer and consumption items by clusters  

Central	and	

Eastern	Europe

Southern	and	

Central	Europe

Continental	and	

Anglo-Saxon

Scandinavian/So

cial	democratic

LV,	SI,	RO,	EE,	

BG,	PL

LT,	AT,	PT,	CY,	

CZ,	ES,	HU

EL,	IE,	FR,	IT,	DE,	

UK

LU,	SK,	NL,	DK,	

FI,	SE

Public	transfers,	inflows,	65+ 84,6 98,6 107,0 112,9

Public	transfers,	inflows	20-64 90,3 102,2 98,6 113,2

Public	transfers,	outflows	20-64 87,5 101,3 102,5 109,1

Public	consumption,	health	65+ 74,9 93,7 119,0 120,1

Public	consumption,	other	65+ 92,9 102,9 86,2 125,7

Public	consumption,	health	0-19 92,3 112,6 64,9 126,9

Public	consumption,	health	20-64 78,9 93,8 118,8 116,1

Public	consumption,	other	0-19 90,0 86,7 122,1 101,3

Public	consumption,	other	20-64 92,9 102,9 86,2 125,7

Public	transfers,	inflows	0-19 98,7 106,9 91,2 101,9

D
im

e
n
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o
n
	1

D
im

e
n
si
o
n
	2

Countries:

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ analysis 
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2.5 Conclusion  

The application of the NTA age profiles allows presenting the outcomes of socio-

economic policies measured by the level of public consumption and transfers of 

different generations, which account for its distribution between education, health 

and other consumption. The European countries devote a significant share of the 

public consumption toward the young and senior generations. However, the 

distribution of public consumption by generations shows significant differences 

between countries.  

We identified four clusters of countries that have different patterns of public 

transfers for the young and senior generations as well as taxes levied on the prime-

age generation. They in general comply with the typologies of welfare regimes in 

Europe, however, some differences in the country allocation is noted.  

These are countries with:  

(i) low public transfers for all generations (Central and Eastern European 

countries); 

(ii) close to average public benefits for senior generation combined with 

a preference for other public consumption of the young generation 

and lower other public consumption of the young generation 

(Southern and Central Europe);  

(iii) above-average public transfers towards the senior generation, 

combined with low public consumption on health of the young 

generation, combined with high level of other public consumption of 

the young generation (Continental and Anglo-Saxon countries); 

(iv) high transfers towards all generations (the Scandinavian countries).  

We also see that the Central and Eastern European countries to a large extent 

form the group with less developed form of the welfare state.  

Our results are to some extent in line with the up-to date literature on the welfare 

states, in particular they confirm the highly redistributive welfare regimes of the 

Scandinavian countries. On the other end of the spectrum the new EU member 

states are located – they form a cluster of “underdeveloped” welfare policies. In 
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the middle two clusters of countries are those countries with a mixed shape of 

generational transfers, depending on the type of public consumption or cash 

transfers.  

We also see some convergence of generational transfers in continental and liberal 

welfare regimes. This development may result from social reforms and austerity 

measures introduced in reaction to the 2008 economic crisis, which imposed on 

reduction of public expenditure and public transfers inflows (benefits).



 4.1. Demographic developments and public finances in the past 

 

                                                                 

  
  75 

Funded by the Seventh Framework Programme 
of the European Union 

2.6 Annex 

Table A2.1. Public consumption and transfers in countries according to selected clusters 

CGE019 CGE2064 CGH019 CGH2064 CGH65 CGX019 CGX2064 CGX65 TGI019 TGI2064 TGI65 TGO019 TGO2064 TGO65 Cluster

LV 147,8 91,4 97,8 84,7 52,6 81,1 74,9 71,9 127,8 88,2 76,5 106,8 89,8 77,3 1

SI 108,1 82,8 131,1 89,9 82,6 85,4 77,1 62,4 101,6 86,2 82,0 101,3 84,4 63,3 1

RO 51,5 89,2 59,9 63,8 66,3 108,4 105,9 95,8 71,4 94,8 88,0 96,3 84,0 71,4 1

EE 114,3 112,8 75,4 80,3 83,3 106,4 107,5 78,8 105,4 92,2 79,8 93,3 93,6 64,8 1

BG 88,0 69,5 102,9 77,3 83,8 112,4 100,4 82,8 95,0 87,0 83,2 129,4 84,2 91,5 1

PL 91,1 108,2 72,9 77,6 80,6 94,4 91,3 81,6 91,2 93,6 98,2 102,6 89,1 95,9 1

LT 117,9 133,2 100,1 110,4 78,5 112,6 109,7 97,1 111,9 108,3 93,7 119,0 105,0 92,6 2

AT 113,5 80,3 70,6 92,3 103,6 89,6 81,7 70,6 102,2 99,9 109,9 95,5 108,3 70,5 2

PT 110,7 167,1 90,5 96,4 100,1 103,7 90,1 70,9 106,5 97,2 101,7 105,5 97,0 121,1 2

CY 116,7 94,9 70,2 58,9 52,8 129,7 112,1 89,9 121,0 104,2 103,4 113,5 101,3 122,5 2

CZ 101,8 99,5 105,6 110,0 114,2 123,0 108,0 85,3 106,5 98,5 90,5 91,9 101,4 73,8 2

ES 94,6 127,2 98,7 105,1 109,1 101,3 94,5 85,9 94,7 96,7 94,0 107,9 90,9 95,0 2

HU 95,5 85,8 71,2 83,7 97,7 136,9 124,4 100,2 105,4 110,2 97,1 107,6 105,2 85,1 2

EL 96,2 78,0 104,1 110,9 115,1 84,5 79,5 77,1 91,3 105,9 121,3 127,6 107,9 112,1 3

IE 87,5 63,0 139,4 148,5 154,1 69,4 76,3 104,5 85,7 112,7 100,8 94,5 99,8 136,9 3

FR 81,1 59,6 76,1 112,7 112,2 89,3 101,4 99,2 84,8 103,0 106,8 77,6 109,2 95,6 3

IT 114,7 48,0 113,7 131,4 122,9 102,4 94,4 81,6 109,0 98,2 116,9 82,5 110,9 107,8 3

DE 74,5 101,4 100,9 108,8 102,7 74,3 77,4 94,5 77,6 88,2 95,1 71,7 95,3 82,4 3

UK 82,5 39,4 198,7 100,7 106,9 86,1 87,9 96,0 98,6 83,6 101,1 75,6 91,8 130,4 3

LU 143,4 76,3 89,2 108,0 143,4 125,6 127,9 147,0 136,4 133,3 128,9 89,9 119,9 169,5 4

SK 65,9 62,8 84,8 107,3 109,1 124,8 141,0 155,2 87,1 116,4 110,1 101,1 86,8 85,7 4

NL 90,8 110,8 104,4 143,1 135,7 115,6 127,1 177,2 98,2 104,0 101,6 88,1 104,9 84,0 4

DK 101,8 142,7 114,5 128,6 126,5 90,1 132,0 141,4 95,9 111,1 114,2 102,1 106,1 162,4 4

FI 72,4 198,9 97,4 99,1 101,3 97,6 117,9 135,2 84,9 115,4 111,1 96,5 118,7 83,2 4

SE 117,3 170,1 117,4 110,3 104,4 90,6 108,1 175,5 108,7 99,1 111,6 85,8 118,2 93,0 4  
Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, the presented results are preliminary. 

Source: Authors’ estimation based on the NTA profiles developed in the AGENTA project (www.agenta-project.eu) 

http://www.agenta-project.eu/
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3 Impacts of demographic change on public expenditure 

and revenue in 25 EU countries between 1995 and 

2014 

Agnieszka Chłoń-Domińczak, Irena E. Kotowska, Wojciech Łątkowski, Paweł 

Strzelecki 

The population ageing in Europe and its consequences attract attention of 

researchers and policy makers for many decades. Social and economic 

consequences of population ageing were already highlighted by (Sauvy 1948), 

who noted that in order to maintain the ratio between wages and pension income, 

the deduction from the adult’s production (in other words: wage-based taxes) 

would have to be increased. In the following decades, the population ageing 

intensified as a result of both falling fertility as well as increasing longevity.  

Thus, the issue of maintaining social and economic sustainability became more 

visible both in research as well as the policy agenda (Bohn 2009; Botev 2012; 

Davis 2002; Pool 2005; Soest et al. 2010; Turner 2009; Walker 2015). The fiscal 

pressures resulting from the population ageing are, among others, regularly 

assessed by the Ageing Working Group (AWG) of the Economic Policy Committee 

in the EU. The Ageing Reports are published every three years (European 

Commission Directorate-General for Economic and Financial Affairs, 2015 and 

earlier publications). The AWG reports, as well as many research publications 

focus on projecting the fiscal impact of population ageing. Such forward-looking 

reports are based on the reform agenda that is currently planned by the 

governments.  

Under the increasing share of population that is consuming, but not producing 

(those below and above productive age) a need for transfers, both public and 

private ones, increases. A need for higher public expenditure – on education, 

health or pensions – induces pressures to generate higher incomes from taxes and 

contributions. Our aim is to quantify the impact of changes in the population age 

structure in the past two decades on public expenditures and revenues in the EU 



 4.1. Demographic developments and public finances in the past 

 

                                                                 

  
  77 

Funded by the Seventh Framework Programme 
of the European Union 

countries. We take a backward-looking perspective to investigate, whether the 

changes in the age structures combined with the patterns of consumption, labour 

income and public transfers in 25 EU countries6 in years 1995-2014 could have 

already an impact on the changes in public expenditure and revenue. The 

backward-looking studies of the effect of the population ageing on government 

budgets show that ageing has smaller effects on government budgets because in 

practice programmes are adjusted (Gruber and Wise 2001).  

Many studies at the European level (such as the Ageing Working Group report 

(European Commission DG ECFIN 2015)) or at the country level (see for example 

Beetsma et al. 2003 for the Netherlands) focus on specific components of public 

expenditure that are directly affected by population ageing, such as pensions, 

healthcare or education. Here, we focus on the general government (public) 

expenditure and revenue. This approach takes into account that the actual impact 

of ageing on public finance is augmented by current policies. Gruber and Wise 

(2001) using data for OECD countries over time found that 10-percent increase in 

the proportion of the elderly led to a 5-percent increase in expenditure on the 

elderly. They also found that spending in other areas of the budget was reduced, 

so that the total government expenditure as a share of GDP did not change with 

the population ageing.  

The impact of ageing on public finance in general is also confirmed by the analyses 

at country level. For example, Hondroyiannis and Papapetrou (2000) estimated 

the statistical relationships between public debt, total spending, tax revenue, 

social security spending, social security revenue, the fertility rate, and the old-age 

dependency ratio for Greece during the 1960-1995 period. A further decrease in 

fertility and increasing life-expectancy will substantially contribute to increases in 

public debt, public deficit, and social security deficit in the short-term and long-

term periods. These findings explain our research approach. 

To assess the link between demographic and public finance characteristics in the 

EU countries, we analyse relationships between the demographic support ratio 

(DSR) and the general support ratio (GSR), as presented in Chapter 1 and fiscal 

                                       
6 EU Member states with exception of Belgium, Croatia and Malta that are covered by AGENTA project.  
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variables: the general government (GG) expenditure to GDP ratio and the general 

government (GG) revenue to the GDP ratio. In this chapter we investigate the 

following hypotheses: 

(a) the GSR explains changes in GG expenditure and revenue better than 

the DSR; 

(b) Post-demographic-dividend countries have a closer link between support 

ratios and public finance development than those that still enjoy the 

demographic dividend; 

(c) The policy adjustment to population ageing is not yet observed in all EU 

countries.  

We investigate the link between support ratios and public finance by decomposing 

the change in ratio between public revenue and expenditure to demographic 

change and age profile change. We also apply the regression analysis with support 

ratios as independent variables to individual countries as well as on panel data. In 

the panel analysis we also look at clusters identified in Chapter 2.  

3.1 Support ratios and the general government expenditure 

and revenue 

To analyse to what extent the variance of the public expenditure and revenue in 

the EU countries is explained by the variance in the support ratios an OLS 

regression is applied. Due to diverse advances in the population ageing between 

countries, we estimate country-specific models and compare the model outcomes 

i.e. estimates of the regression coefficients and their goodness of fit (R squared).  

3.1.1 Changes of general government expenditure and revenue in the EU 

countries in the past two decades 

The range of general government expenditure in the EU countries is quite wide: 

from 35% of GDP in Romania to 58% of GDP in Finland (Figure 3.1). 

Between 1995 and 2014 the general government expenditures in relation to GDP 

declined in 14 countries. The decline exceeded 5 p.p. of GDP in Sweden (11.7 

p.p), Germany (10.4 p.p.), Czech Republic (9.2 p.p.), the Netherlands (7.5 p.p), 
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Slovakia (6.6 p.p.), Poland (5.6 p.p) and Hungary (5.5 p.p.). In this period two 

countries Germany and the Netherlands faced the most visible consequences of 

the population ageing measured by the fall of support ratios (Figure 3.1.). The 

decline in public expenditure was, among others, an outcome of welfare systems 

changes, introduced during the period of the Great Recession (see Chapter 2).  

In the same period the general government revenue declined in 8 countries 

(Figure 3.2). As a result, in two countries that had a general government deficit 

in 1995 there was a surplus in 2014 (DE, DK), in 16 countries the general 

government deficit was reduced. Moreover, in six countries the general 

government deficit increased and in two countries the general government surplus 

was reduced (see Table A3.1 in the annex).  

Figure 3.1. General government 
expenditure in 1995 and 2014  

 

Figure 3.2. Change in general 
government expenditure and revenue 

between 1995 and 2014 

 

 

Source: Authors’ analysis based on Eurostat 

3.1.2 The general government expenditure and support ratios: a cross-

country perspective 

Cross-country comparisons of the general government expenditure with the DSR 

and GSR values shows that there is a weak relationship between them (Figure 

3.3). However, it is worth noting that there was a change in the slope of the trend 
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line between the general government expenditure and the DSR between 1995 and 

2014 (Figure 3.3, upper panel). The 2014 data shows that the general government 

expenditure increases with the decline in the DSR. That means that the population 

ageing imposes fiscal pressures leading to increasing expenditure. With the 

projected decline of the support ratios, such tendency may lead to unsustainability 

of public finance. Such change is not (yet) seen for the GSR (Figure 3.3, lower 

panel)7.  

Coefficient values of OLS regressions in Figure 3.3 show that on average in the 25 

EU countries in 1995 the one-point increase in the DSR led to the increase of the 

GGE by 0.29 p.p of GDP. In 2014 the one-point increase in the DSC led to the 

decrease of the GGE by 0.23 p.p. of GDP. In the case of the GSR we see the 

reduction of the OLS regression coefficient as well as the reduction in the 

explanatory power of the OLS regression model which may indicate that in the 

future the nature of relationship between the GSR and GGE can change similar to 

the DSR. 

 

 

  

                                       
7 The detailed country information on general government expenditure and revenue is shown in Table A3.1 in 
the Annex. 
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Figure 3.3. The general government expenditure and support ratios in 1995 and 2014 

  

 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations based on 2010 NTA profiles estimated in the AGENTA project 

and Eurostat: EUROPOP2013 population data and population projection (main scenario) 

and national accounts data 
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In chapter 1 we have shown that the change of FSR due to population change 

differs between countries. The drop in the FSR values between 1995 and 2014 

may indicate that there were significant fiscal adjustments in the country, leading 

to the adjustments to adequate level of fiscal support in response to changing  

population age structures.  
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In order to estimate the impact of demographic change and the age profile change 

on the ratio of general government revenues (GGR) to general government 

expenditures (GGE) we decomposed the change of ratio between general 

government revenues and general government expenditures to assess the impact 

of the change in the age structure (measured by the ratio between the FSR in 

1995 and in 2014 with constant NTA age profile and the change of the age profile 

(derived from the two above mentioned ratios).  

Figure 3.4 shows the result of this decomposition. We see that age profile changes 

contributed to the improvement of the fiscal situation in 16 countries. This 

contribution was highest in Germany, Czech Republic, Greece and Finland. 

Figure 3.4. Decomoposition of age profile and age structure effect on the change of the 
GGR/GGE ratio between 1995 and 2014 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations based on 2010 NTA profiles estimated in the AGENTA project 

and Eurostat: EUROPOP2013 population data and population projection (main scenario) 

and national accounts data 
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3.1.4 The general government expenditure and revenue and support 

ratios at the country level 

To estimate the country-specific models that assess to what extent changes in the 

support ratios induce changes in both elements of public finance historical data on 

the general government expenditure and general government revenue have been 

used.  

For each country (j) we estimate separate regressions for the general government 

expenditures (GGE) and the general government revenues (GGR) as dependent 

variables, using the DSR and GSR8 as independent variables and we obtain four 

groups of regression models: 

𝐺𝐺𝐸𝑡
𝑗

= 𝛼 + 𝛽𝐷𝑆𝑅𝑡
𝑗

+ 𝜀,  (Group 1) 

𝐺𝐺𝑅𝑡
𝑗

= 𝛼 + 𝛽𝐷𝑆𝑅𝑡
𝑗

+ 𝜀, (Group 2) 

𝐺𝐺𝐸𝑡
𝑗

= 𝛼 + 𝛽𝐺𝑆𝑅𝑡
𝑗

+ 𝜀,  (Group 3) 

𝐺𝐺𝑅𝑡
𝑗

= 𝛼 + 𝛽𝐺𝑆𝑅𝑡
𝑗

+ 𝜀.  (Group 4) 

In the models (3) and (4) we use the GSR calculated using constant age profiles 

from 2010. By comparing the results of the two groups of models we can assess, 

whether the approximation of the support levels accounting for economic flows as 

measured by the GSR provides a better explanation of changes in the expenditure 

levels.  

Results of our estimations are presented in Table 3.1. In all groups of models (with 

the DSR and GSR as independent variables) we see that regression coefficients 

are statistically significant in around half of the countries, both in the case of 

estimates for the general government expenditure and the general government 

revenue. In fewer countries (from 4 to 8), the value of R squared exceeds 0.40, 

showing that changes in the population age structure may already have some 

                                       

8 In the models we don’t use the FSR as independent variable, as the FSR is closely linked to the 

GGE and GGR.  
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impact on public finances. In general models in groups (3) and (4), that is with 

the GSR as the independent variable related to demographic developments 

weighted by economic flows by age explain the variance in the general 

government expenditure and revenue better compared to the models with the 

DSR as the independent variable without weights. This result confirms our first 

hypothesis that the economic support ratio rather than the demographic one is 

more useful in searching for better understanding the consequences of the 

population ageing on sustainability of the overall population (public and private) 

consumption.  

The sign of the estimated regression coefficients differs between countries. In 

general, the negative values of regression coefficients suggest that with the 

decline of the DSR or the GSR (caused by the population ageing) the level of 

general government expenditure (or revenue) increases, that is population ageing 

causes further fiscal pressures. The positive value of the regression coefficient 

shows that decline of the support ratio leads to a reduction of the general 

government expenditure (or revenue). The latter result may imply, particularly for 

countries where support ratios are falling, that policy reforms were introduced 

aiming at adjusting public expenditure to the challenges of the population ageing.  

In the model groups (1) and (2), which describe ageing in terms of the DSR, we 

see that fiscal adjustments were conducted responding to ageing in Cyprus, the 

UK and Germany. Among these countries Germany depicts already a visible 

decline in the support ratios. In Slovakia, the results show a potential fiscal 

pressure, which given the projected decline in GSR to 73.5 by 2070 (which will be 

the lowest value of all analysed countries) calls for reviewing the policy directions 

to reverse the tendency in the general government expenditure.  

As regards the model groups (3) and (4), referring to ageing in terms of the GSR, 

the fiscal adjustments are seen in Cyprus, Greece, Portugal, Germany and the UK 

(in the latter particularly in the case of the general government revenue), while 

fiscal pressures emerge in France, Slovakia, Austria and – albeit with lower value 

of R squared but significant regression coefficients – also in Denmark and Poland. 

Again, comparing these results with the projected impact of population ageing on 
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support ratios, our results suggest the need of policy reforms adjusting the 

expenditure level to expected population ageing in those countries.  

Table 3.1. Results of OSL regressions: the dependent variables - general government 
expenditure (GGE) and general government revenue (GGR) measured as % of GDP, the 

independent variables: DSR and GSR, 1995-2014 

  Demographic Support Ratio   General Support Ratio 

 GGE R2 GGR R2   GGE R2 GGR  R2 

CY 0.252 *** 0.80  0.195 *** 0.69   CY 1.357 *** 0.85  1.044 *** 0.72  

UK 1.346 *** 0.77  0.356 *** 0.42   FR -1.617 *** 0.83  -0.894 *** 0.71  

SK -0.189 *** 0.58  -0.126 *** 0.66   SK -1.535 *** 0.62  -1.055 *** 0.74  

DE 0.291 *** 0.47  0.120 *** 0.50   EL 1.774 *** 0.58  1.174 *** 0.50  

LU 0.349 *** 0.34  0.111 * 0.17   PT 1.240 *** 0.57  0.778 *** 0.59  

SE -1.073 *** 0.34  -0.314  0.06   AT -5.253 *** 0.47  -2.138 *** 0.35  

FI -0.709 *** 0.34  -0.182 ** 0.22   DE 2.173 *** 0.41  0.750 ** 0.31  

PL -0.066 ** 0.31  -0.078 *** 0.46   DK -1.703 *** 0.35  -0.607 ** 0.30  

RO 0.165 ** 0.29  0.082 ** 0.22   PL -0.623 *** 0.34  -0.723 *** 0.49  

HU -0.104  0.18  -0.025  0.01   LU 1.563 *** 0.32  0.281  0.05  

FR -0.464 *** 0.14  -0.602 * 0.67   UK 3.153 ** 0.27  1.739 *** 0.64  

PT 0.347  0.14  0.235 * 0.17   RO 0.584 ** 0.21  0.344 ** 0.23  

LV 0.174  0.12  0.013  0.00   IT -1.174  0.20  -0.313  0.02  

IT -0.113  0.10  -0.153 *** 0.32   NL -0.615 * 0.15  -0.077  0.02  

DK -0.128  0.10  -0.063 * 0.16   LV 0.600  0.14  0.046  0.00  

IE 0.163  0.08  -0.091 *** 0.45   SE -1.917  0.14  -0.025  0.00  

BG -0.116  0.08  0.009  0.00   HU -0.449  0.13  -0.108  0.01  

CZ -0.067  0.08  0.031  0.06   FI -0.671  0.12  -0.038  0.00  

AT -0.170  0.04  -0.045  0.01   IE 0.729 *** 0.11  -0.402 ** 0.56  

EL -0.189  0.01  -0.292  0.05   ES 0.224  0.06  -0.017  0.00  

NL -0.049  0.01  0.026  0.02   CZ -0.341  0.06  0.296 * 0.17  

ES -0.032  0.01  0.010  0.00   BG -0.417  0.05  0.068  0.00  

LT -0.042  0.00  -0.109  0.07   LT -0.282  0.01  -0.471  0.08  

SI 0.018  0.00  0.018  0.02   SI 0.050  0.00  0.050  0.01  

EE -0.009  0.00  0.006  0.00   EE -0.015  0.00  0.064  0.00  

note: .01 - ***; .05 - **; .1 - *, n=20 years 

Regression coefficients indicate change in the GGE or GGR (in p.p. of GDP) due to the 1 point change in the 
relevant support ratio. 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ calculations 
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Next, by comparing estimates of the regression coefficients for the general 

government expenditures (GGE) (models in groups (1) and (3)) and the general 

government revenues (GGR) (models in groups (2) or (4)) one might evaluate 

whether expenditures and revenues are balanced in time. In almost all cases the 

absolute value of regression coefficients for the expenditure is higher than for the 

revenue. That means for negative values of coefficients, that the increase of 

expenditure is not matched by the corresponding increase in tax revenue, which 

leads to rising levels of public deficit (this is the instance of Austria, France, 

Slovakia or Denmark).  

In many of the new member states: Estonia, Slovenia, Lithuania, Bulgaria, Czech 

Republic, but also Spain our results show a weak link between the GSR and general 

government expenditure and revenue. These are the countries that in the past 

two decades experienced an increase in the GSR, which means that they did not 

face the need to change their public expenditure due to population ageing.  

3.1.5 The general government expenditure and revenue and support 

ratios – in searching for general patterns  

In this section we are searching for general patterns of adjusting both government 

expenditure and revenue to the population ageing gradually progressing in all 

countries considered. For that purpose, the panel regression for the sample of 

countries is applied to individual data discussed in the section 3.1.3. We have 

chosen panel regressions with random effects9 to control for heterogeneity of 

countries. As in case of separate regressions for each country the intension of the 

models was the exploration of the dataset. Thus, models have the relatively simple 

specification without time dummies and lagged variables.  

The models used in this chapter are specified as follows: 

𝐺𝐺𝐸𝑗𝑡 = 𝜇 + 𝛽 𝐷𝑆𝑅𝑗𝑡 +  𝛼𝑗 + 𝜀𝑗𝑡, 𝑤ℎ𝑒𝑟𝑒 𝜀𝑗𝑡~𝐼𝐼𝐷(0, 𝜎𝜀
2);  𝛼𝑗~𝐼𝐼𝐷(0, 𝜎𝛼

2), 

                                       
9 According to Hausman‘s test there was no reason to reject H0 that differences between fixed effects (FE) and 
random effects (RE) estimators were not significant and both types of models were consistent but the RE model 
is preferred because it is more efficient.  



 4.1. Demographic developments and public finances in the past 

 

                                                                 

  
  87 

Funded by the Seventh Framework Programme 
of the European Union 

𝐺𝐺𝑅𝑗𝑡 = 𝜇 + 𝛽 𝐷𝑆𝑅𝑗𝑡 +  𝛼𝑗 + 𝜀𝑗𝑡, 𝑤ℎ𝑒𝑟𝑒 𝜀𝑗𝑡~𝐼𝐼𝐷(0, 𝜎𝜀
2);  𝛼𝑗~𝐼𝐼𝐷(0, 𝜎𝛼

2) 

𝐺𝐺𝐸𝑗𝑡 = 𝜇 + 𝛽 𝐺𝑆𝑅𝑗𝑡 +  𝛼𝑗 + 𝜀𝑗𝑡, 𝑤ℎ𝑒𝑟𝑒 𝜀𝑗𝑡~𝐼𝐼𝐷(0, 𝜎𝜀
2);  𝛼𝑗~𝐼𝐼𝐷(0, 𝜎𝛼

2) 

𝐺𝐺𝑅𝑗𝑡 = 𝜇 + 𝛽 𝐺𝑆𝑅𝑗𝑡 +  𝛼𝑗 + 𝜀𝑗𝑡, 𝑤ℎ𝑒𝑟𝑒 𝜀𝑗𝑡~𝐼𝐼𝐷(0, 𝜎𝜀
2);  𝛼𝑗~𝐼𝐼𝐷(0, 𝜎𝛼

2) 

In this typical specification of the panel linear regression with random effects the 

part  𝛼𝑗 + 𝜀𝑗𝑡 is treated as an error term consisting of two components: individual 

specific component (not varying over time) and remainder component. The results 

presented in chapter 2.5 (page Error! Bookmark not defined.) suggest that 

there are groups of countries with different characteristics of public expenditures 

influenced by demography. Thus panel regressions were not only calculated for 

the whole sample of the countries but also for selected subsamples defined by 

clusters of countries from chapter 2. Another idea to was also to calculate the 

regressions for the sample until the year 2007 and after the year 2007. This kind 

of specification was made in order to check to what extend the potential 

relationships between variables were influenced by the global financial crisis.  

The main conclusion from the panel regressions is that it seems hardly possible to 

find one type of linear relationships between both the support ratios and the 

changes in revenues and expenditures of governments for all countries and the 

whole period. The first reason of the relatively bad fit of the models for the whole 

period is that changes in government expenditures and revenues are relatively 

volatile in comparison to much more stable demographic trends. Secondly, in 

different countries similar ageing pressures measured by the DSR and GSR can 

lead to different types of adjustments. It is also important that in some countries 

the economic crisis influenced revenues and expenditures. That is why we decided 

to analyse the results for different groups of countries and for the subsamples of 

observations before the economic crisis and after the economic crisis. Countries 

were divided into four clusters identified in the chapter 2.  

 

Table 3.2. Results of panel regressions with fixed effects: parameters β of the regressions 
with dependent variables – general government expenditure (GGE) and general 
government revenue (GGR), the independent variables: DSR and GSR 
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  Total sample Cluster 1 Cluster 2 Cluster 3 Cluster 4 
Until 
2007 

After 
2007 

Model with dependent variable: GGE 

DSR -0.00736 -0.00323 0.0873 0.154*** -0.198*** -0.0978* -0.143* 

  (0.0188) (0.0492) (0.0944) (0.0511) (0.0261) (0.0534) (0.0775) 

                

Model with dependent variable: GGE 

GSR 0.275 0.393** 0.528* 0.798*** -0.861*** -0.210 0.422 

  (0.192) (0.198) (0.311) (0.259) (0.190) (0.193) (0.317) 

                

Model with dependent variable: GGR 

DSR -0.0214 -0.0270 0.0949* -0.0694* -0.114*** -0.0191 -0.136*** 

  (0.0389) (0.0357) (0.0553) (0.0369) (0.0179) (0.0512) (0.0499) 

                

Model with dependent variable: GGR 

GSR 0.0832 0.0277 0.387 -0.0293 -0.405 0.117 -0.172 

  (0.155) (0.173) (0.260) (0.374) (0.267) (0.192) (0.210) 

                

Observations 500 120 140 120 120 325 200 

Number of countries 25 6 7 6 6 25 25 

Robust standard errors in parentheses           

*** p<0.01, ** p<0.05, * p<0.1             

Regression coefficients indicate change in the GGE or GGR (in p.p. of GDP) due to the 1 point change in the 
relevant support ratio. Age profiles of private consumption for 15 countries and public health consumption for 8 
countries are imputed, the presented results are preliminary. The clusters of countries are as follows: Cluster 1 
– BG, EE, LV, PL, RO, SI; Cluster 2 – AT, CY, CZ, ES, HU, LT, PT; Cluster 3 – DE, EL, FR, IE, IT, UK; Cluster 4 – 
DK, FI, LU, NL, SE, SK 

Source: Authors’ calculations 

The results presented in Table 3.2 show that, despite the lack of conclusions for 

all countries, some relationships can be discerned if we look at the results for the 

clusters. Both support ratios are positively correlated with expenditures in Cluster 

3 and negatively correlated with expenditures in Cluster 4. It can be noticed that 

the correlation between demographic variables and expenditures is positive for 

clusters 1,2 and 3 but due to the strong negative correlation in the cluster number 

4 the results for the whole sample are not significant. It can be also noticed that 

in Cluster 4 the DSR is also negatively correlated with the revenues.  

Dividing dataset into sample before and after the crisis shows that until 2007 

expenditures were significantly negatively correlated with the DSR. The lack of 

correlation for the total period seems to be connected with huge adjustments of 

public expenditures in many countries in the aftermath of the crisis. In the period 

after the crisis it appeared that government revenues were negatively correlated 

with DSR. 
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3.2 Conclusion  

The estimated regression models suggest that in the past the majority of the EU 

countries did not adjust their levels of expenditure and revenue to on-going 

changes in the age composition as it would be expected. If the actual policy 

outcomes as observed in the past two decades are continued, it will lead to further 

increases in fiscal pressures due to progressing ageing. As summarised in Table 

3.3, our findings suggest largest risks for Austria, Poland and Slovakia that would 

be facing the sharp decline in the economic support ratio while in the past had 

public policies that led to increasing fiscal pressure caused by population ageing.  

Table 3.3. Declines in economic support ratio until 2070 and the level of fiscal pressure or 
adjustments in the past two decades 

 

GSR change 2014-2070 

0-10 p.p 10-15 p.p. 15 and more 

Fiscal pressure FR DK  AT PL SK 

Fiscal adjustment CY UK EL PT DE 

Results not significant FI IE LT LV SE 
BG EE ES HU IT 

LU NL RO 
CZ HU SI 

Source: Authors’ analysis 

In the future declining support ratios would need to be met with necessary 

adjustments of the public revenue and expenditure, otherwise the pressure on 

public expenditure and corresponding revenue may be too large to sustain. The 

adjustment could take the form of extending the economic activity period, mainly 

by increasing the age of retirement, but also potential shifts in the consumption 

profiles (for example reduction of the public transfers addressed to the people in 

the age group 55 and over). This reinforces, among others, findings of Lee and 

Edwards (2002) that population change is an important development that needs 

to be continuously accounted for in the public policies. The population ageing does 

not dictate outcomes, but alters trade-offs and constraints faced by the policy 

makers. 
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Our study provides arguments in favour for continuation of the research on 

interrelationships between public finance and economic support ratios. In 

particular, investigations whether countries are adjusting their public finance 

policy to population ageing in order to support the inter-generationally balanced 

public consumption and tax-benefit levels are recommended.  
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3.3 Annex  

Table A3.1. General government expenditure and revenue between 1995 and 2014 and 
the change in the EU countries 

 

General government 
expenditure 

 General government 
revenue 

 General government  
deficit 

1995 2014 
Chang
e 1995-

2014 

 1995 2014 
Change 

1995-
2014 

 1995 2014 
Change 

1995-
2014 

AT 56 53 -2,8 
 

49,3 50,0 0,7 
 

-6,2 -2,7 3,5 

BG 41 42 0,8 
 

34,0 36,3 2,3 
 

-7,3 -5,8 1,5 

CY 31 49 18,5 
 

30,1 40,4 10,3 
 

-0,7 -8,9 -8,2 

CZ 52 43 -9,2 
 

39,4 40,6 1,2 
 

-12,4 -2,0 10,4 

DE 55 44 -10,4 
 

45,2 44,6 -0,6 
 

-9,5 0,3 9,8 

DK 59 57 -1,6 
 

54,9 58,4 3,5 
 

-3,6 1,5 5,1 

EE 41 38 -3 
 

42,1 38,7 -3,4 
 

1,1 0,7 -0,4 

EL 46 50 3,9 
 

36,3 46,4 10,1 
 

-9,7 -3,5 6,2 

ES 44 45 0,2 
 

37,3 38,6 1,3 
 

-7,0 -5,9 1,1 

FI 61 58,3 -2,8 
 

55,1 54,9 -0,2 
 

-6,0 -3,4 2,6 

FR 54 57,5 3,3 
 

49,1 53,6 4,5 
 

-5,1 -3,9 1,2 

HU 55 50 -5,5 
 

46,7 47,4 0,7 
 

-8,7 -2,5 6,2 

IE 41 38 -2,6 
 

38,7 34,4 -4,3 
 

-2,1 -3,8 -1,7 

IT 52 51 -0,6 
 

44,5 48,2 3,7 
 

-7,3 -3,0 4,3 

LT 35 35 0,2 
 

33,0 34,1 1,1 
 

-1,6 -0,7 0,9 

LU 41 42 1,9 
 

43,0 43,8 0,8 
 

2,5 1,4 -1,1 

LV 36 37 1,5 
 

34,2 35,6 1,4 
 

-1,4 -1,5 -0,1 

NL 54 46 -7,5 
 

45,1 43,9 -1,2 
 

-8,6 -2,3 6,3 

PL 48 42 -5,6 
 

43,5 38,8 -4,7 
 

-4,2 -3,3 0,9 

PT 43 52 9,1 
 

37,4 44,5 7,1 
 

-5,2 -7,2 -2,0 

RO 34 34,9 0,8 
 

32,1 33,5 1,4 
 

-2,0 -1,4 0,6 

SE 64 52 -11,7 
 

56,5 50,1 -6,4 
 

-7,0 -1,7 5,3 

SI 52 50 -2,3 
 

43,9 44,8 0,9 
 

-8,2 -5,0 3,2 

SK 48 42 -6,6 
 

44,8 38,9 -5,9 
 

-3,4 -2,7 0,7 

UK 42 44 2,1 
 

36,2 38,2 2,0 
 

-5,6 -5,7 -0,1 

Source: Eurostat 
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4 Human capital investment and students’ achievements 

Agnieszka Chłoń-Domińczak, Wojciech Łątkowski 

In this chapter we aim at linking the results of two international research activities: 

Programme for International Student Assessment (PISA) and National Transfer 

Accounts (NTA) to answer the question “Are the students’ outcomes related to 

public and private consumption of children and youth?” Hence, our main goal is to 

assess, whether the level of human capital investment at different stages of life 

course (early childhood, primary education, lower-secondary education) 

contribute to students’ achievements. The public human capital investment (for 

education, health-care as well as other public consumption) from birth to age 15, 

is assessed using the National Transfer Accounts methodology. This quantitative 

measure of investment in human capital is compared with the results of 

international assessment of competencies of 15-year olds of 24 European Union 

countries, that participate in the Programme for International Student Assessment 

(PISA) survey of the OECD. This way we expand the earlier work of Woessmann 

(2007) by dividing the human capital investment into different periods in the life 

course, following the notion of Heckman (2008). Moreover, we assume the PISA 

outcomes are also influenced by country-specific human development, measured 

by the Human Development Index, that is a summary measure of average 

achievement in key dimensions of human development. Our research hypothesis 

is that there is a link between the investment in human capital at different stages 

of childhood and youth and students’ achievements in the EU countries.  

There is a growing awareness that the population ageing makes people’s skills 

crucial for economic and social prospects, hence investment in their human capital 

should drive allocation of transfers within the welfare regime (Chłoń-Domińczak 

et al. 2014; Hemerijck 2013; Morel, Palier, and Palme 2012; Vandenbroucke, 

Hemerijck, and Palier 2011). This need is also underlined in the Social Investment 

Package (SIP)10 of the European Union.  

                                       

10http://ec.europa.eu/social/main.jsp?catId=1044&langId=en&newsId=1807&moreDocu

ments=yes&tableName=news 

http://ec.europa.eu/social/main.jsp?catId=1044&langId=en&newsId=1807&moreDocuments=yes&tableName=news
http://ec.europa.eu/social/main.jsp?catId=1044&langId=en&newsId=1807&moreDocuments=yes&tableName=news


 4.1. Demographic developments and public finances in the past 

 

                                                                 

  
  93 

Funded by the Seventh Framework Programme 
of the European Union 

Lessons learnt from the recent crisis clearly show that economic and social 

development depend more than anything on equipping more people with better 

skills to collaborate, compete and connect. Ensuring that all people have a solid 

foundation of knowledge and skills becomes the main goal of the policy education 

agenda (OECD 2015b).  

Basic skills developed at young age are the foundation for further learning, 

development and work. This is investigated, among others by (Heckman 2003, 

2008). Heckman underlines that human capital is an investment good and devising 

effective policies in this area should take into account the life course dynamics of 

learning and skills acquisition. Having that in mind, schooling is the one phase of 

the lifetime where skill accumulation processes lay important foundations for 

further learning and human capital development. Early investments in human 

capital provide largest returns in skills and human capital levels.  

Development of international data on education achievements of youth permits 

exploitation of variation of outcomes that exists across countries. Since 2010 the 

Organisation for Economic Co-operation and Development (OECD) coordinates the 

Programme for International Student Assessment (PISA), testing math, science 

and reading performance of 15-year-olds in 3-year cycle. The tests are designed 

to measure more applied knowledge and skills. The number of countries 

participating in PISA increased from 41 in 2000 to 65 in 2012, representing more 

than 80% of the world economy (OECD 2014b).  

The research on across countries differences in educational achievements focuses 

on two main aspects: first, on determinants of these achievements and second on 

the studies of outcomes Hanushek and Woessmann (2013). Many of the studies 

rely on the use of national data for explaining the observed differences. As 

Hanushek and Woessmann (2013) point out, it is time to consider how these large-

scale international assessments could be made even more useful through direct 

linkage to the larger cross-country comparative activities.  

The chapter is structured as follows. In the first section we present the conclusions 

from the literature review related to developing skills, measuring skills and using 

skills for economic growth. Then, we present the approach to measuring human 
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capital investment in the NTA framework. In the third section we specify an 

analytical model and present our findings using cross-national data from 25 EU 

countries. The chapter closes with a discussion of findings and conclusion referring 

to our research hypothesis.  

4.1 Measuring, developing and using skills for economic 

growth: the literature outlook 

Studies on skills development focus primarily on measurement of skills at different 

ages, determinants of skills formation as well as relationship between skills and 

economic growth. In the literature review we refer mainly to the skills formation 

and measurement from an international (cross-country) perspective. 

Early research on human capital concentrated mainly on quantity of schooling 

(such as school attainment). However, it became more and more obvious that 

quantity of schooling is not sufficient to understand differences in the skills 

formation between countries. Already in the 1960s international consortia were 

formed to develop and implement comparisons of educational achievements 

across nations (Hanushek and Woessman 2010). Maths, science and reading 

performance of students and adults have been tested on many occasions. One of 

the surveys that is focusing on students’ performance on a regular basis is the 

Programme for International Students Assessment (PISA), performed on the 

three-year cycle since 2000, i.e. there were five rounds of PISA already and the 

sixth one was on its way in 2015. PISA is assessing the knowledge and skills of 

15-year-olds in more than 60 countries. The approach and results of the recent 

survey is shown in (OECD 2013b, 2014b). Given the fact that PISA tests 15-year-

olds, the results of this survey can be used to analyse, among others, 

determinants of skill formation as well as the impact of skills on economic 

development of countries.  

As the international testing shows clearly differences in educational achievement 

across nations, there is a broad body of research that focuses on seeking the 

reasons and determinants of formation of skills and reasons for the observed 

differences. There are many determinants of skill formation, related to family, 



 4.1. Demographic developments and public finances in the past 

 

                                                                 

  
  95 

Funded by the Seventh Framework Programme 
of the European Union 

individual as well as institutional factors. Hanushek and Woessman (2010) 

propose the following form of education production function: 

𝑇 = 𝑎0 + 𝑎1𝐹 + 𝑎2𝑅 + 𝑎3𝐼 + 𝑎4𝐴 + 𝜀     (4.1) 

Where T is the outcome of the educational process as measured, e.g. by test 

scores in mathematics, science, and reading. The vector F captures facets of 

student and family background characteristics, R is a vector of measures of school 

resources, I are institutional features of schools and education systems, and A is 

individual (unobserved) ability. Many of these factors are related to individual 

student level and, as shown in the literature, based among others, on PISA survey, 

family background is strongly linked to the educational performance. Cross-

country studies on students background, school inputs and educational 

achievement find out that there is a positive effect of education of both parents 

on students’ performance (Afonso and St.Aubyn 2005; Hanushek and Kimko 

2000). With regards to the school resources and institutional settings, there is 

some evidence on positive effects of curriculum-based external exit examinations 

on outcomes (Bishop 2006), school selectivity (Sprietsma 2008) as well as school 

autonomy (Woessmann et al. 2009). The latter study also finds out that public 

funding, private operations and later tracking reduce the impact of family 

background on students’ achievements.  

With regards to the public investment in education, (Woessmann 2007) shows 

that there is no association between cumulative spending per student from age 6 

to 15 and the average math achievement of 15 year olds. With regards to specific 

resource inputs, the evidence also shows little link between class size and achieved 

outcomes. Heyneman and Loxley (1983) suggested that school resources are 

more closely related to student achievement in developing countries. This 

observation is also confirmed by the OECD (2013c). PISA 2009 results suggest 

that above the threshold of USD 20 000 in per capita GDP, national wealth does 

not predict well country’s mean performance in PISA. The amount the high-income 

countries spend on education is similarly unrelated to their performance in PISA. 

A country’s cumulative expenditure on education is the total dollar amount spent 

on educating a student from the age of 6 to the age of 15. After a threshold of 

about USD 35 000 per student, that expenditure is unrelated to performance. 
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Cross-country studies on links of international achievement and public investment 

(in monetary or resource) measures take into account average values across 

different age and do not take into account age profiles of educational investment 

or differences in inputs at different educational stages. 

Studies on skill formation in the life course perspective show that there are 

differences in the returns to investment made at different ages. Heckman (2003, 

2008) presents a model on returns on investment in human capital in such a 

perspective. In the model, the investment in human capital shows greatest return 

in earliest years of childhood (0-3), with gradually declining returns in the case of 

pre-school programmes and schooling (Figure 4.1).  

Figure 4.1. Return to an investment in human capital development 

 

Source: (Heckman 2008) 

With regards to the economic consequences of educational achievement, the work 

of Hanushek and Kimko (2000); Hanushek and Woessmann (2007, 2010, 2012, 

2015) and OECD (2015b) suggest that cognitive skills seem to improve income 

levels mainly through speeding up technological progress and as a result are 

closely related to the long-run growth rates for the countries. In particular, 

Hanushek and Woessmann (2015) show that growth is directly and significantly 

related to the skills of the population. When skills are measured by the aggregate 

test scores on international mathematics and science tests, the conclusion is that 

a population’s knowledge capital, or collective cognitive skills, is by far the most 

important determinant of a country’s economic growth and thus also labour 

income and potential tax income.  
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Figure 4.2. Added-variable plot of growth and test-score  

 

Notes: Added-variable plots of a regression of the average annual rate of growth  

(in percent) of real GDP per capita in 1960-2000 on the initial level of real GDP per capita 

in 1960, average test scores on international student achievement tests 

Source: (Hanushek and Woessmann 2015) 

Figure 4.2. plots the marginal impact of knowledge capital on long-run growth, in 

particular the annual growth in real per capita GDP between 1960 and 2000 

against average test scores, after allowing for differences in initial per capita GDP 

and initial average years of schooling. Countries align closely along the regression 

line that depicts the positive association between cognitive skills and economic 

growth. Here, we extend the work on analysing the role of public and private 

investment in human capital development of Woessmann and Peterson (2007) by 

the application of the notion of Heckman (2008) to assess whether the human 

capital investment at different ages (from 0 to 15 years) explains differences in 

educational achievement of 15-year-olds. It allows us to investigate the link 

between investment in human capital and future productivity that depends, 

among others, on the level of general skills.  
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4.2 Human Capital in the NTA framework 

In the NTA framework, the measure of human capital investment is a synthetic 

cohort measure constructed by cumulating annual public and private spending on 

health and education at age 0-17 for health and at age 3-26 for education. The 

age limits for health were chosen to exclude most health spending on maternal 

health because of uncertainty about the extent to which that spending enhances 

the human capital of the mother as compared to the unborn child. Education 

spending was counted from age 3 to exclude spending on care provided to very 

young children that is more often commercialized in rich countries than in poor 

countries (Population Division. Department of Economic and Social Affairs. United 

Nations 2013b). Tung (2011) underlines that in the NTA framework education 

appears as the major channel of human capital investment and amounts on 

average to 8.09% of total spending for the economies analysed in Lee and Mason 

(2011b). In particular, education accounts for a substantial share of the 

consumption of the young person in many economies, regardless of the level of 

economic development. In European countries most of the educational spending 

is made through the public consumption. Following the approach proposed 

Heckman (2008) and contrary to the way used in the NTA methodology, we 

measure human capital investment as public and private consumption for health 

and education in ages 0-15. We set the upper age limit based on the age of the 

youth when PISA test is performed, as shown in the following equation:  

𝐻𝐶𝐼15 =  ∑ 𝐶𝐺𝐸𝑖
15
𝑖=0 +  ∑ 𝐶𝐺𝐻𝑖

15
𝑖=0 + ∑ 𝐶𝐹𝐸𝑖

15
𝑖=0 + ∑ 𝐶𝐹𝐻𝑖

15
𝑖=0     (4.2) 

Summary of the human capital investment level is presented in Table 4.1. 

Table 4.1. Human capital investment for ages 0-15, multiple of average earnings of 30-49 
year-old  

Country Total human 

capital 

investment 

(HCI) 

Public 

consumption 

Private 

consumption 

Share of 

public 

education 

in total  

(HCI in %) 

Education 

(CGE) 

Health 

(CGH) 

Education 

(CFE) 

Health 

(CFH) 

Austria 3.62 3.10 0.38 0.08 0.06 85.5 

Bulgaria 3.18 2.24 0.61 0.22 0.12 70.4 

Cyprus 4.20 3.17 0.38 0.49 0.15 75.5 

Czech Republic 3.25 2.52 0.56 0.11 0.05 77.5 
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Germany 2.69 1.87 0.55 0.19 0.09 69.3 

Denmark 3.77 3.03 0.61 0.09 0.04 80.2 

Estonia 3.54 2.95 0.40 0.13 0.05 83.5 

Greece 3.98 2.59 0.56 0.64 0.19 65.0 

Spain 3.28 2.43 0.53 0.24 0.08 74.1 

Finland 2.49 1.79 0.52 0.02 0.16 72.0 

France 2.61 2.00 0.40 0.12 0.07 76.9 

Hungary 3.11 2.57 0.41 0.09 0.05 82.5 

Ireland 3.61 2.26 0.75 0.50 0.11 62.5 

Italy 3.94 3.07 0.62 0.17 0.08 77.9 

Lithuania 3.82 2.89 0.56 0.18 0.19 75.6 

Luxembourg 4.51 3.89 0.47 0.10 0.04 86.4 

Latvia 4.94 3.92 0.52 0.41 0.09 79.3 

Netherlands 2.98 2.32 0.54 0.08 0.04 77.8 

Poland 3.10 2.39 0.39 0.22 0.10 77.1 

Portugal 3.80 2.90 0.49 0.28 0.14 76.2 

Romania 2.08 1.34 0.32 0.25 0.17 64.3 

Sweden 4.12 3.47 0.56 0.07 0.02 84.3 

Slovenia 3.18 2.24 0.61 0.22 0.12 70.4 

Slovakia 2.52 1.70 0.46 0.26 0.10 67.5 

United Kingdom 3.91 2.38 1.19 0.33 0.01 61.0 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

The standardisation factor used in the NTA (average labour income of 30-49 year 

olds) also seems suitable in our analysis, as we link the investment in future 

productivity to the current productivity (expressed by the level of wages).  

Our results show that there is a significant diversity of the relative level of human 

capital investment. Confirming earlier findings of Tung (2011), the consumption 

for public education is the major component of the total human capital investment, 

ranging between 61% and 86% in the sample (Table 4.1, last column). As 

depicted in Figure 4.3, the total level of human capital investment, relative to the 

average earnings of 30-49 year old, ranges from almost 5 in Latvia to slightly 

more than 2 in Romania. In relative terms, there is no relationship between the 

total human capital investment and GDP per capita.  

Figure 4.3. Overall level of human capital investment in ages 0-15 by consumption type 

http://www.agenta-project.eu/
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Note: CGE – public consumption on education, CGH – public consumption on health, CFE 

– private consumption on education, CFX – private consumption on health.  

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

It should be emphasised that the measure presented in Table 4.1. and Figure 4.3. 

is relative. As a result, countries that have high levels of income of 30-49 year 

olds (Finland, Germany, France, the Netherlands) have relatively lower levels of 

HCI.  

Countries differ not only by the level of human capital investment, but also by 

their age profiles. In some countries investment in public education increases with 

stages of the educational system. There are three general patterns that emerge. 

The first one is characterised education by consumption increasing at later 

educational stages (for example Bulgaria, Czech Republic, Finland, Figure 4.4. left 

panel). In the second pattern public education is flat across ages (for example 

Germany, Hungary, Figure 4.4. middle panel). In the third one we see declining 

public education consumption after age 12 (for example Sweden, Denmark, 

Estonia, Figure 4.4. right panel).11 

Figure 4.4. Three patterns of human capital investment by age in the selected EU countries 

                                       
11 Results for 25 EU countries are shown in the Annex 
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Source: Authors’ estimation based on the 2010 NTA profiles developed in the AGENTA 

project (www.agenta-project.eu)  

It should be noted that the above measure of human capital investment does not 

take into account the time investment of parents into the development of children, 

which is an important contribution to the development of the human capital of 

children. The evidence in the literature indicates that both money spent on 

children (e.g. purchasing books, toys) and the time parents spent with them in 

joint activities (e.g. reading books) are considered investments that have the 

potential to enhance children’s cognitive skills and language (Gershoff et al., 2007) 

and emergent literacy (e.g. Dickinson and Tabors, 2001).  

4.3 Human development  

While investment in human capital at early ages will have an impact on the human 

development at the aggregate level in the future, there is also a link between the 

current level of human development and potential results in the students’ 

assessment. We measure the current level of human development using the 

synthetic indicator: Human Development Index (HDI).  

The HDI is a summary measure of average achievement in key dimensions of 

human development: a long and healthy life, being knowledgeable and have a 

decent standard of living. The HDI is the geometric mean of normalized indices 

for each of the three dimensions. The health dimension is assessed by life 

expectancy at birth. This component of the HDI is calculated using a minimum 

value of 20 years and a maximum value of 85 years. The education component of 

the HDI is measured by mean of years of schooling for adults aged 25 years and 

expected years of schooling for children of school entering age. Mean years of 
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schooling is estimated by the UNESCO Institute for Statistics based on educational 

attainment data from censuses and surveys available in its database. Expected 

years of schooling estimates are based on enrolment by age at all levels of 

education. This indicator is produced by the UNESCO Institute for Statistics. 

Expected years of schooling is capped at 18 years. The indicators are normalized 

using a minimum value of zero and maximum aspirational values of 15 and 18 

years respectively. The two indices are combined into an education index using 

arithmetic mean (UNDP, 2014 and earlier years).  

The GDP per capita and HDI are correlated, but there is an outlier – Luxembourg, 

where we see the GDP per capita much higher than the HDI score (Figure 4.5).  

In our analysis we use the HDI value as the independent variable. It is used to 

capture effects related to cultural capital, the general level of development as well 

as some institutional features of school systems in the analysed countries on the 

top of the overall development level, as proposed in the education production 

function (4.1).  

Figure 4.5. GDP per capita (PPS) and Human Development Index in the 25 EU countries, 
2010  

 

Source: Authors’ analysis based on the Eurostat and (UNDP 2013) 
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4.4 Does human capital investment explain differences in 

PISA results?  

In order to assess the role of human capital investment in explaining PISA results 

in 25 EU countries we propose a model based on the approach presented by 

Woessmann and Peterson (2007), combined with measuring returns to human 

investment in the early stages of life course as proposed by (Heckman 2008), that 

can take a non-linear form. In the model, we also control for the overall human 

capital development by including the HDI.  

To describe cognitive skills of 15-year olds in country j (𝐶𝑆𝑗
15) measured by the 

2012 PISA score in reading (OECD 2013b)12 (the dependent variable) we use as 

independent variables human development in the country in 2010 measured by 

(𝐻𝐷𝐼𝑗) and the level of investment in human capital (𝐻𝐶𝐼𝑗
0−15) that are made 

between ages 0 and 15 also measured in 2010. It should be noted that the 𝐻𝐶𝐼𝑗
0−15 

is measured using cross-sectional data and it is not a longitudinal measure. That 

means that we assume profiles of public expenditure on education constant in 

time, which is a strong assumption, as discussed for instance by Hanushek and 

Woessman (2010) 

  𝐶𝑆𝑗
15 = 𝐹 (𝐻𝐷𝐼𝑗;  𝐻𝐶𝐼𝑗

0−15)      (4.3) 

To take into account different returns to education at different stages of life course, 

we divided the 𝐻𝐶𝐼𝑗
0−15 in five stages: early childhood (0-3 years), pre-school (4-

6 years), early primary education (7-9 years), later primary education (10-12 

years) and lower secondary education (13-15 years). As human capital investment 

variables in age groups: 4-6; 7-9 and 10-12 are strongly correlated (see Figure 

A4.1 in the Annex), we collapse the final set of independent variables related to 

human capital investment to three variables: early childhood (0-3 years), 

preschool and primary education (4-12 years) and lower secondary education (13-

15 years). Such independent variables are not correlated (see Figure 4.6) that 

allows to use them in the regression model.  

                                       
12 For PISA scores in reading and mathematics see Table A.2 in the Annex 
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Figure 4.6. Pearson correlation matrix for dependent and independent variables  

 

Source: Authors‘ calculations 

In order to capture the contribution of the HCI to explaining the variance of PISA 

results in the 25 countries according to equation (4) we estimated six OLS 

regression models, separately for reading and mathematics, using the following 

equations: 

(Model 1) CSj
15 =  𝛼0 +  𝛼1HDIj + ε 

(Model 2) 𝐶𝑆𝑗
15 = 𝛼0 + 𝛼1𝐻𝐷𝐼𝑗 + 𝛼2 (𝐻𝐶𝐼𝑗

0−15) + 𝛼3 (𝐻𝐶𝐼𝑗
0−15) 

2
+ 𝜀 

(Model 3) 𝐶𝑆𝑗
15 = 𝛼0 + 𝛼1𝐻𝐷𝐼𝑗 +  𝛼2 (𝐻𝐶𝐼𝑗

0−3) + 𝛼3 (𝐻𝐶𝐼𝑗
0−3) 

2
+ 𝜀 

(Model 4) 𝐶𝑆𝑗
15 = 𝛼0 + 𝛼1𝐻𝐷𝐼𝑗 +  𝛼2 (𝐻𝐶𝐼𝑗

4−12) + 𝛼3 (𝐻𝐶𝐼𝑗
4−12) 

2
+ 𝜀 

(Model 5) 𝐶𝑆𝑗
15 = 𝛼0 + 𝛼1𝐻𝐷𝐼𝑗 +  𝛼2 (𝐻𝐶𝐼𝑗

13−15) + 𝛼3 (𝐻𝐶𝐼𝑗
13−15) 

2
+ 𝜀 

(Model 6) 𝐶𝑆𝑗
15 = 𝛼0 + 𝛼1𝐻𝐷𝐼𝑗 +  𝛼3 (𝐻𝐶𝐼𝑗

0−3) + 𝛼4 (𝐻𝐶𝐼𝑗
0−3) 

2
+

 𝛼5 (𝐻𝐶𝐼𝑗
4−12) + 𝛼6(𝐻𝐶𝐼𝑗

4−12) 
2

+ 𝛼7(𝐻𝐶𝐼𝑗
13−15) + 𝛼8(𝐻𝐶𝐼𝑗

13−15) 
2

+  𝜀 

In model 1, we take into account only the HDI as an explanatory variable. In that 

way we measure what is the variance of the results explained only by the variance 

of human development in the countries considered. In the subsequent five models 

we take into account human capital investment in different ages. We follow the 

proposal of Heckman (2008), assuming that returns to the investment in human 

capital in earlier ages may be described by a quadratic function.  
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In model 2 the explanatory variable is the sum of total human capital investment 

between ages 0 and 15. In the models 3-5 we add HCI in each selected age group 

as independent variable and finally, the model 6 includes all independent variables 

(HDI and HCI in age groups) together. In such manner, we can see, whether the 

addition of each independent variable adds to the explanatory power of the model 

measured by the adjusted R-squared.  

Estimation results of models explaining results of PISA reading are summarised in 

Table 4.2. According to model 1, the HDI alone explains about 34,6% of variance 

in the PISA reading score. When we add human capital investment variables for 

age groups 0-3 and 4-12 (models 3 and 4), they are not significant statistically, 

the value of R squared is improved, but the adjusted R square is decreased. Thus, 

HCI alone for these groups does not improve the explanatory power of the 

proposed model. Human capital investment in age group 13-15 (the model 5) 

improves the results –the independent variable is statistically significant and both 

the R squared and the adjusted R squared increase. Finally, the model with all 

variables (the model 6) shows the best explanatory power confirmed by both 

measures of fit.  

Table 4.2. OLS regression results: PISA reading 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

𝑯𝑫𝑰 362.17*** 
(97.81)  

354.60*** 
(107.21) 

365.65*** 
(102.57) 

360.02*** 
(104.65) 

308.57*** 
(82.80) 

271.19*** 
(84.260) 

𝑯𝑪𝑰𝒋
𝟎−𝟏𝟓  18.99 

(51.18) 
    

(𝑯𝑪𝑰𝒋
𝟎−𝟏𝟓) 

𝟐
 

 -3.16 
(7.31) 

    

𝑯𝑪𝑰𝒋
𝟎−𝟑   -92.72 

(112.60) 
  -95.47 

(95.03) 

(𝑯𝑪𝑰𝒋
𝟎−𝟑) 

𝟐
 

  58.86 
(100.67) 

  50.66 
(83.67) 

𝑯𝑪𝑰𝒋
𝟒−𝟏𝟐    22.368 

(57.632) 
 -30.72 

(48.56) 

(𝑯𝑪𝑰𝒋
𝟒−𝟏𝟐) 

𝟐
 

   -5.476 
(12.341) 

 10.25 
(10.49) 

𝑯𝑪𝑰𝒋
𝟏𝟑−𝟏𝟓     572.98*** 

(161.64) 
820.81*** 
(189.13) 

(𝑯𝑪𝑰𝒋
𝟏𝟑−𝟏𝟓) 

𝟐
 

    -359.12*** 
(101.00) 

-520.10*** 
(119.73) 

Constant  177.55** 
(84.13)  

157.55 
(104.61) 

201.50** 
(95.98) 

158.26 
(98.67) 

7.604 
(86.88) 

-5.26 
(91.44) 

R2 0.373 0.386 0.412 0.384 0.609 0.726 

Adj.R2 0.346 0.299 0.328 0.296 0.553 0.614 

note: .01 - ***; .05 - **; .1 - *; standard errors in parentheses; n=25 countries 
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Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors‘ calculation 

Our results imply that the level of investment in human capital, mainly through 

public education consumption can improve educational outcomes, controlling for 

the level of economic and human development in the country. This effect is seen 

when we take into account human capital investment in subsequent stages of the 

life course from early childhood to lower-secondary education as well as we 

assume non-linear returns to human capital investment. Results of models 5 and 

6 show that public education consumption prior to the PISA test in age group 13-

15 (HCI 13-15) have a statistically significant impact on the test outcomes. Fitted 

values of predicted results for this variable on the PISA reading in model 6 are 

depicted in Figure 4.7. Based on this prediction, we see that the “optimal” value 

of the HCI 13-15 (driven mainly by public education consumption) is around 0.8 

of the average wage of a worker aged 30-49, thus increasing investment in 

countries that spend less can potentially lead to an improvement of the PISA score. 

On the other hand, investment above the level of 0.8 shows some potential decline 

in results. This suggests that above a certain threshold of the HCI 13-15 the 

quality of investment is more important. Following this reasoning, one may expect 

that in 11 countries (see Figure 4.8) increasing public education consumption 

between ages 13-15 may have a positive impact on the outcomes of students at 

age 15.  

Figure 4.7. Fitted values of human capital investment in age group 13-15 to PISA reading 
score 

 

Source: Authors‘ calculation 
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Figure 4.8. Human capital investment in age group 13-15 in the 25 EU countries 

 

Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors’ estimation based on the NTA profiles developed in the AGENTA project 

(www.agenta-project.eu)  

The same approach was used to model the PISA test outcomes in mathematics. 

As can be seen from the estimated models of Table 4.3, in general we observe the 

same patterns as for modelling the outcomes of the test in reading. Human capital 

investment variables in model 6 double the explanatory power measured by 

adjusted R squared compared to model 1.  

Table 4.3. OLS regression results: PISA mathematics 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

𝑯𝑫𝑰 325.93*** 
(107.07)  

333.86*** 
(115.09) 

326.41*** 
(109.22) 

339.48*** 
(113.25) 

263.72*** 
(92.40) 

240.74** 
(96.33) 

𝑯𝑪𝑰𝒋
𝟎−𝟏𝟓  4.79  

(54.95) 
    

(𝑯𝑪𝑰𝒋
𝟎−𝟏𝟓) 

𝟐
 

 -1.71  
(7.85) 

    

𝑯𝑪𝑰𝒋
𝟎−𝟑   -150.27 

(119.90) 
  -127.03 

(108.64) 

(𝑯𝑪𝑰𝒋
𝟎−𝟑) 

𝟐
 

  101.84 
(107.19) 

  73.18 
(95.66) 

𝑯𝑪𝑰𝒋
𝟒−𝟏𝟐    0.15 

(62.37) 
 -44.92 

(55.52) 

(𝑯𝑪𝑰𝒋
𝟒−𝟏𝟐) 

𝟐
 

   -1.64 
(13.36) 

 12.75 
(11.99) 

𝑯𝑪𝑰𝒋
𝟏𝟑−𝟏𝟓     586.93*** 

(180.39) 
820.81*** 
(189.13) 

(𝑯𝑪𝑰𝒋
𝟏𝟑−𝟏𝟓) 

𝟐
 

    -375.21*** 
(112.72) 

-519.36*** 
(136.88) 

Constant  208.80** 
(92.08)  

206.62* 
(112.30) 

250.86** 
(102.20) 

205.36* 
(106.78) 

46.24 
(96.96) 

53.56 
(104.53) 

R2 0.287 0.328 0.367 0.315 0.538 0.660 

Adj.R2 0.256 0.232 0.277 0.217 0.472 0,521 

note: .01 - ***; .05 - **; .1 - *; standard errors in parentheses, n=25 countries 
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Age profiles of private consumption for 15 countries and public health consumption for 8 countries are imputed, 
the presented results are preliminary. 

Source: Authors‘ calculation 

 

4.5 Conclusion  

In this chapter we propose to quantify the impact of human capital investment on 

cognitive outcomes in the EU countries, using the National Transfer Accounts 

approach. Our results confirm that consumption leading to human capital 

development (education, health) for children and youth has an impact on the level 

of cognitive skills, when controlling for the overall level of human development in 

the country. The relationship between the cognitive skills and human capital 

investment takes the form of a quadratic function, as suggested in other research 

in this field. Human capital investment in different stages of the life course affects 

differently the PISA results. For 15-year-olds, the way their public education 

consumption is financed during the 3 years before the test performance seems to 

be most important in explaining the results. This can indicate that increased efforts 

prior to the test can lead to improvement of the achievement. Results of the model 

6 show that also investments in earlier ages increase the explanatory power of 

the proposed model, despite the variables related to human capital investment in 

ages 0-3 and 4-11 are not statistically significant.  

It has been proved that combining international research datasets provides deeper 

insights into the interdependencies between consumption and public expenditure 

and skill outcomes. Our results indicate that the positive impact of increasing 

public education expenditure can be expected up to the certain level – in the case 

of 13-15 year olds it is, according to the regression estimates, 0.8 of average 

wage of 30-49 year old worker. While this outcome provides some evidence on 

the role of the quantity of spending, the quality of investment is also important. 

As underlined in OECD (2012) strong performers in PISA are those countries that 

believe - and act on the belief - that all children can succeed in school. Among 

countries with wealthier economies, those that prioritise the quality of teachers 

over smaller classes tend to perform better.  
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Our approach has certain limitations. As the age profiles have been estimated at 

a given point of time, we assume that the level of education and health 

consumption by age does not change in time, which is a strong assumption. 

Furthermore, we use approximations of private consumption and public health due 

to the lack of available data.  

In the future, the further extension of research could be to include time investment 

in children at the household level by using the estimated value of the National 

Time Transfer Accounts (NTTA). It will allow better capturing of private investment 

in the children development.  

Table A4.1. PISA outcomes in the analysed countries, 2012 

 Mathematics Reading 

Austria 506 490 

Bulgaria 439 436 

Cyprus 440 449 

Czech Republic 499 493 

Germany 514 508 

Denmark 500 496 

Estonia 521 516 

Greece 453 477 

Spain 484 488 

Finland 519 524 

France 495 505 

Hungary 477 488 

Ireland 501 523 

Italy 485 490 

Lithuania 479 477 

Luxembourg 490 488 

Latvia 491 489 

Netherlands 523 511 

Poland 518 518 

Portugal 487 488 
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Romania 445 438 

Sweden 478 483 

Slovenia 501 481 

Slovakia 482 463 

United Kingdom 494 499 

 

Source: (OECD 2014b)  
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Table A4.2. Age profiles of human capital investment in 25 EU countries (relative to 
average wage of 30-49 year olds) 

 

 

 

 

 

 

 

 

 

 

  

Source: Authors’ estimation based on the NTA profiles developed in the AGENTA project 

(www.agenta-project.eu)  
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 Source: Authors’ 

estimation based on the 
NTA profiles developed in 

the AGENTA project 
(www.agenta-project.eu) 

 

 Figure A4.1. Correlation matrices for variables used in the model: Initial set of variables 
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Source: Authors‘ calculations 
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5 Summary 

Irena E. Kotowska, Agnieszka Chłoń-Domińczak 

The NTA-based study on links between public finances (general government 

expenditure and general government revenue) and the population ageing in the 

comparative perspective (25 EU countries) extends research on economic 

consequences of ageing in several aspects: (i) it takes into account the economic 

flows related to consumption and labour income that are driven by the socio-

economic developments as well as the existing welfare systems in the EU 

countries, (ii) it aplies new indicators to depict the past developments of ageing 

and economic flows as well as some future developments, (iii) it accounts for the 

country-specific context determined by the socio-economic development and the 

welfare regime.  

For that purpose the special database has been produced, which is based on both  

National Transfer Account profiles estimated within the AGENTA project for some 

countries and imputations run for the other countries. Hence, some of the results 

presented are preliminary.  

The first chapter provides outcomes which allow to answer the research questions 

on the changes in demographic, general and fiscal support ratios in the EU 

countries in the years 1995-2014 and possible evolvments of demographic and 

economic support ratios in the future (until 2070) upon condition of stability of 

current age profiles. Our results show that in the past two decades the general 

support ratios (GSR) and the fiscal support ratios (FSR) were stable, suggesting 

that labour income and savings were sufficient to finance consumption and that 

the public transfers were also around balanced. The correlation between these 

ratios illustrates the relationship between overall consumption and labour income 

and public transfers of benefits and taxes. In particular, private consumption of 

senior cohorts in the EU countries is to a large extent financed from public 

transfers on pensions. The impact of progressing ageing on economic flows and 

public finance is demonstrated by projected support ratios. They clearly indicate 

that maintaining the current consumption and labour income will lead to a rising 

gap in covering consumption and public expenditure. Closing this gap requires life-
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course oriented reforms that would shift the age profile of labour income to the 

right, increasing the income of people in age 50 and over, combined with reforms 

ensuring inter-generational balance of public consumption as well as balance 

between benefits and taxes.  

Driven by the research question about welfare state outcomes seen from the 

perspective of the distribution of public consumption and transfers between 

generations, we tried to identify welfare state regimes in the EU countries referring 

to the NTA age profiles depicting outcomes of the welfare systems measured by 

economic flows at different ages. Results of our analyses performed in the second 

chapter are summarised in the country clustering according to their public 

consumption and transfer profiles by generations. The four clusters of countries, 

that have different patterns of public transfers for the young and senior 

generations as well as taxes levied on the prime-age generation, comply in general 

with the typologies of welfare regimes in Europe. There are, however, some 

differences in the country grouping, which reflect - among others – on-going 

reforms of the European welfare states and, in addition, austerity measures 

implemented in response to the 2008 economic crisis. Nevertheless, like in other 

typologies of the welfare states, the redistributive welfare regime of the 

Scandinavian countries was confirmed vis-à-vis the “underdeveloped” welfare 

regime of the CEE countries. In addition, some convergence of generational 

transfers in continental and liberal welfare regimes was noted.  

Consequently, in the third chapter we focused on developments in the general 

government expenditure and revenue in relation to the ageing to find out whether 

European countries faced already rising fiscal pressure due to the population 

ageing and reponded to that pressure by relevant fiscal adjustments. The general 

support ratio (GSR) depicted better than the demographic support ratio (DSR) the 

past developments of the general government expenditure and revenue. However, 

our findings revealed that despite long lasting debates and some attempts to 

implement reforms of social policies the majority of the EU countries did not yet 

adjust their levels of expenditure and revenue to on-going ageing as it would be 

expected. If the actual policy is continued, fiscal pressures will increase. Some 

countries like Austria, Poland and Slovakia are predicted to be exposed to highest 
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risks of this development. At the same time we see that some countries (Germany, 

Greece, Portugal, Cyprus and UK) implemented reforms that adjusted their public 

spending to meet the challenge of fiscal pressure. It is worthy to point out that 

our study provides arguments for using NTA economic support ratios in research 

on interrelationships between public finance and ageing, that could compliment 

the current approach to study economic consequences of population ageing, for 

example as performed by the Ageing Working Group.  

Finally, we demonstrated that the NTA based consumption and transfers profiles 

offer an opportunity of studying the link between investment in human capital and 

educational achievements of 15-year olds and as a result, allow analysing inter-

temporal relationship between social investment and outcomes on the macro-

economic level. The NTA methodology allows dividing public and private 

consumption of children and youth to different stages (early childhood, pre-

primary, primary and lower secondary education) which sheds more light on the 

relationship between the investment in human capital and students’ 

achievements. Through our analysis we also show the value added of combining 

large international studies, in this case: the Programme of International Student 

Assessment (PISA) and the NTA. 
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