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Abstract In this paper we compare several types of economic dependency ratios
for a selection of European countries. These dependency ratios take into account not
only the demographic structure of the population, but also the differences in age-
specific economic behaviour such as labour market activity, income and con-
sumption as well as age-specific public transfers. In selected simulations where we
combine patterns of age-specific economic behaviour and transfers with population
projections, we show that in all countries population ageing would lead to a pro-
nounced increase in dependency ratios if present age-specific patterns were not to
change. Our analysis of cross-country differences in economic dependency
demonstrates that these differences are driven by both differences in age-specific
economic behaviour and in the age composition of the populations. The choice of
which dependency ratio to use in a specific policy context is determined by the
nature of the question to be answered. The comparison of our various dependency
ratios across countries gives insights into which strategies might be effective in
mitigating the expected increase in economic dependency due to demographic
change.
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1 Introduction

One of the most challenging developments in European societies is rapidly changing
demographic structures. The age composition of the population is in many countries
shaped by declining sizes of birth cohorts in the last 30—50 years. In the European
Union, about 70 million persons will reach age 60 between 2020 and 2029, while
only about 55 million will turn 20, about the average age at which young people
enter the labour force.! Without changes in economic activity this anticipated
change in the demographic composition will result in a pronounced reduction of
workers compared to elderly persons. This will in particular affect public sector
funding: in most European countries the needs of inactive elderly persons are
mainly provided and financed by the workers through public transfers, for example
pensions, health care and long-term care. The situation is different in countries like
the USA and Mexico where asset income is the most important source of elderly
income (See, e.g. Mason (2013) for an overview including non-European countries).
The expected changes in the age structure of the population require therefore
accompanying adjustments in the economic behaviour of individuals and the design
of the transfer system. Understanding the economic consequences of population
ageing is of importance not only for policy makers, but also for society as a whole in
order to understand the challenges posed by population ageing for the welfare state.
Only with a realistic assessment of how demographic change affects the economy
and the transfer systems, policy makers as well as individuals will be able to make
appropriate economic decisions, in particular regarding retirement provision.
Dependency ratios are commonly used as indicators of the sustainability of the
public transfer system as the share of elderly increases. The rules for funding and
access of public transfers are embodied in laws and structured rigidly around fixed
age-borders which makes this system vulnerable to demographic change. In this
paper we show that the way how dependency is defined plays a crucial role in how
we measure and think about dependency. It also determines the lower and upper age
limits in the life cycle where people switch from being dependent to independent
and then again from independent to dependent, directly influencing the choice of
policy responses.

A large part of any population is usually economically dependent in the sense
that a part of its consumption is financed through transfers from other persons. The
dependent population consists most notably of children and retired elderly persons.
In Europe, the needs of children are mainly covered through transfers from the
parents and the needs of elderly persons mainly through public transfers from the
population which is active in the labour market. The relative size of these groups as

' Source EUROPOP 2013, main scenario.
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well as the extent of the dependency determines the burden for the active
population. An increase in economic dependency will require a more pronounced
reallocation from workers to the dependent population if it is not counterbalanced
by a change in economic behaviour.

Economic dependency ratios are a set of indicators which provide aggregate
information on the degree of economic dependency in a given society. Contrary to
demographic dependency ratios which are based on fixed threshold ages, economic
dependency is derived by making use of the fact that the type and intensity of
economic activity varies between individuals, in particular when they are of
different age. Just as not everyone of working age is actually working, there are
persons beyond the age of 65 that are still employed. The concept of the economic
dependency ratio is closely related to the concept of the economic support ratio.
While dependency ratios measure the number of persons relying on others, or the
extent to which they rely on others, support ratios measure the capacity of the active
population to provide for the dependent. We deliberately chose the economic
dependency ratio, as compared to a support ratio, since our aim is to study to what
extent more detailed measures of dependency can give a more refined picture than
the widely used demographic dependency ratio.

Dependency ratios and support ratios are built up by defining functions Dep(X;)
and Sup(X;) which assign a measure of dependency and the ability to support others
to each individual i, dependent on the individual characteristics X;. Dependency
ratios are calculated by summing up the dependency measure and the support
measure (i.e. the values of the Dep(X;) and Sup(X;) functions) over the whole
population of N individuals and by relating total dependency to total support.

i) Dep(X;)
Z;V:l Sup(X;)

Likewise, support ratios are calculated by relating the ability to support others to
total dependency:

(1)

DepRatio =

Zﬁvﬂ Sup(X;)
ngzl Dep(X;)

All dependency and support ratios can be described within this framework. In the
case of demographic dependency, the function Dep(X;) assigns a value of one to
individuals below a certain age (usually 15 or 20) and above a certain age (usually
60 or 65), and zero otherwise. The function Sup(X;) takes on the value of one if the
age of individual i falls between those age boundaries and zero otherwise. The exact
definition of the economic dependency measure Dep(X;) and support measure
Sup(X;) depends on the purpose for which dependency and support ratios are built
up. What all economic dependency and support measures have in common is that
they take characteristics other than age into account. It has been argued by many
others before that dependency measures based on chronological age alone are not a
good way to capture populations actual dependency situation.

(2)

SupRatio =
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Age-specific economic characteristics, e.g. length of schooling, retirement age,
employment and unemployment rates, the share of persons focusing on household
tasks, consumption and saving , vary greatly between countries. In contrast to
demographic dependency ratios, economic dependency ratios take these cross-
country differences into account. The level of economic dependency depends on
both individuals’ economic characteristics and the age structure of the population, in
particular on the share of children and elderly persons in the total population. One of
the most commonly used economic dependency ratios is based on the labour force
status of individuals. This measure is for example used in the Ageing Report of the
European Union European Commission (2014). For this measure, the dependency
measure Dep(.) takes on the value of one for those who are not employed (e.g.
unemployed persons, children, students, retirees) and zero otherwise. The support
measure Sup(.) takes on the value of 1 for those who are employed and zero
otherwise.

A refined approach for the specification of the dependent population has been
taken in Cutler et al. (1990). In one of their suggested support ratios, they set the
working age population weighted by their age-specific labour income in relation to
the total population weighted by its age-specific consumption levels. This is clearly
a refinement compared to the demographic dependency ratio that makes no
distinction between different groups in the dependent population (e.g. between
children and retirees) and within the working age population. Since Cutler et al.
(1990) was published, a range of other suggestions on how to define economic
dependency and the support capability have been put forward. For our paper of
central relevance are the contributions of Andrew Mason and Ronald Lee in a range
of articles introducing and applying National Transfer Accounts, e.g. Mason (2005),
Lee et al. (2006), Mason et al. (2006) and Mason and Lee (2004). They suggest to
use total consumption as the dependency measure and labour income as the measure
for the ability to support others. We follow the general idea to derive what we call
the NTA dependency ratio by relating the dependency of children and the elderly to
total labour income. This dependency of children and the elderly is expressed as the
age-specific difference between consumption and labour income. For this differ-
ence, the term life cycle deficit has been introduced because it is on average positive
in childhood and youth as well as old age when average labour income falls short of
average consumption and negative during working age. Lee and Mason (2013)
argue that dependency on others can be reduced through the ownership of assets,
designing the so-called general NTA support ratio when assets are included as a
means to support consumption. Following this reasoning, we generate the general
NTA dependency ratio by relating the total dependency of children and elderly to
total income (i.e. labour and asset income).

Two recent papers that summarized the status quo and contributed further
evidence to this argument are Spijker (2015) and Sanderson and Scherbov (2015).
Whereas Spijker (2015) focuses on providing a comprehensive overview of existing
indicators that have been created to overcome some of the shortcomings of having
fixed cutoff ages for the definition of who is considered as dependent, Sanderson
and Scherbov (2015) provide a history of dependency and support ratios and suggest
a set of alternative indicators to measure dependency based on specific aspects such
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as health care and pension costs. An important consideration in this discussion is the
notion that younger birth cohorts are overall healthier than older ones, which has
crucial implications, for example their potential ability to work until later ages.

We will present results for four different economic dependency ratios: the first
dependency ratio is based on a person’s economic activity status and relates the
number of dependent persons to the number of workers; the second ratio relates the
consumption of children and the elderly population which is not financed by their
own labour income to total labour income; the third dependency ratio is similar to
the second one and relates the total use of resources (consumption and saving) of
children and the elderly population which is not financed by their own income to
total income; and the fourth dependency measure focuses on the public sector and
relates the amount of public net transfers received by children and elderly persons to
the total amount of public transfers. We will illustrate in this paper that the level of
economic dependency is to a large extent determined by the design of the economic
life course, thus the age-specific type and intensity of economic activities. The
economic dependency ratios which we analyse give information about the different
mechanisms through which economic dependency ratios can be influenced. Such
measures may include an increase in economic activity—in particular of women and
among older age groups—and changes in income and consumption patterns. The
analysis of cross-country differences using different types of economic dependency
ratios helps to identify characteristics and institutions which shape economic
dependency and thereby to gain insight into policies which help to dampen the
expected increase in dependency because of population ageing.

We limit our analysis to the ten EU countries for which data from National
Transfer Accounts (NTA) are available. These data consist of age-specific
information on economic activities, in particular the generation of income,
consumption and the value of transfers which are paid/received. In the following
section we compare five dependency measures. We start with standard demographic
dependency ratios for 2011 and 2050. These dependency ratios are based on the
population structure alone, ignoring any other characteristics of a population, e.g.
individual variation in economic behaviour. In order to incorporate this hetero-
geneity, we introduce a measure of economic dependency which explicitly
considers differences by age and between men and women when it comes to
economic activity. The most common economic dependency ratio relates the share
of those that are not working to those that are working. We calculate such
dependency ratios in Sect. 2.2, also decomposing them into several types of
dependency according to the type of economic inactivity. The two economic
dependency ratios calculated in Sect. 2.3 go one step further and additionally take
different age-specific economic needs into account: the NTA-based dependency
ratio relates the surplus of consumption over labour income of the dependent age
groups to total labour income. Alternatively, we also present a general NTA
dependency ratio in which we include asset-based reallocations (ABR) in addition
to labour income. Consumption can also be financed through asset income and
dissaving, which reduces the dependency of the elderly on transfers from younger
age groups. In our application we define ABR as difference between asset income
and savings. This measure represents the amount of resources that originate from
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asset income and saving and are available for consumption and transfers. Finally,
the public sector dependency ratio introduced in Sect. 2.4 relates public net transfers
to children and elderly persons to total contributions. These cross-country analyses
provide detailed insight into which strategies are most promising in mitigating the
expected increase in economic dependency. We compare the effect of selected
strategies by creating scenarios for two of our four economic dependency measures
and simulating dependency until 2050 in Sect. 3. Section 4 consists of a summary
of our results and lists policy-relevant conclusions we draw from our analysis.

2 Dependency Measures
2.1 The Demographic Dependency Ratio

The most commonly used dependency ratios are the demographic young age and
elderly dependency ratio. The young age dependency ratio relates the number of
persons below the age of 20 to the number of persons aged 20-64, and the old age
dependency ratio relates the number of persons aged 65+ to those aged 20-64.
Adding up both ratios results in the total dependency ratio. The demographic young
age, old age and total dependency ratios are compact measures for the age structure
of a population. They get an economic interpretation by assuming that children and
the elderly are dependent and persons between 20 and 64 are economically active.
These measures have the serious drawback as they do not contain any information
about actual economic behaviour of individuals, in particular the age of labour force
entry and exit. Instead, they assume fixed age limits (age 20 and 65) and do not
allow for variation across countries and within countries over time.

Table 1 shows the demographic dependency ratio in the European NTA countries
that we selected for our study. The age structure of the population in these countries
is quite different: Finland, France, Sweden and the UK are countries with a
comparable large share of young people and a consequently high young age
dependency ratio between 0.38 and 0.42. The share of persons below the age of 20
is rather low in Germany, Italy, Spain and Slovenia with a young age dependency
ratio of 0.30 and 0.31. Germany and Italy are not only the countries with the lowest
share of young persons, but also the countries with the highest old age dependency
ratios of 0.34.

The demographic dependency ratios in 2030 and 2050 are calculated using the
EUROPOP2013 population projections (for more details, see Sect. 3.1). The young
age dependency ratio in 2050 is projected to be slightly higher than in 2011 in all
ten countries, but it is in particular the old age dependency ratios that are expected
to increase notably. The increase in the old age dependency ratio is projected to be
most pronounced in Spain with an increase from 0.27 in 2011 to 0.68 in 2050. The
increase is also expected to be high in Slovenia with an increase from 0.26 to 0.59.
The projected increase in the old age dependency ratio is moderate in Sweden
because of a balanced population structure and a relatively high fertility rate. It is
also moderate in Finland, France and the UK due to the current and projected high
fertility rates in these countries. These differences in countries’ current and
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projected population dynamics will entail non-uniform ageing experiences between
2011 and 2050: whereas the majority of countries will see larger increases in the
first half of this period, Spain, Hungary and Italy will have a relatively larger
increase in the second half (cf. last 2 columns in Table 1).

2.2 An Economic Dependency Measure Based on Employment

Our first measure of current economic dependency uses information on the activity
status. This is in line with definitions of total economic dependency used in Vaupel
and Loichinger (2006) and the EU Publications The 2015 Ageing Report and
Demography, active ageing and pensions (European Commission 2012, 2014). Our
calculations are based on age-specific estimates using data from EU-SILC for 2011.”
To identify working and non-working persons we use people’s self-defined economic
activity status. The working, i.e. supporting, population is defined as those who report
their economic status as working full-time or part-time, including those who carry out
compulsory military or civil service. The non-working, i.e. dependent, population
consists of inactive elderly persons, children, the unemployed, persons focusing on
household tasks and other inactive persons. Persons below 16 are treated as students
because there is no personal information for the population younger than 16 in the
survey. We decompose the total dependency ratio into 5 sub-ratios dependent on the
type of (in-)activity: a child dependency ratio, an unemployment dependency ratio, a
domestic worker dependency ratio, a retirement dependency ratio as well as a ratio
which includes other types of inactivity. By splitting up the data in this way we gain
insight why the dependency ratios vary across countries. This employment-based
economic dependency ratio EbDR is calculated as follows:

Children + Unemployed + Housewives/ — men + Retirees + Other inactive
Workers

EbDR =
3)

The dependency ratio is high in Spain, Hungary, Italy and Slovenia. In these four
countries the unemployment dependency ratio is rather high compared to the other
countries in Table 2. Italy, Hungary and Slovenia are also the countries with the
highest retired dependency ratio. Spain does not have a particular high retired
dependency ratio but a high share of unemployed persons in the population, which
is not surprising, given that Spain was affected most by the financial crisis of all
countries of our analysis. In Italy and Spain, a large share of persons states domestic
work as their main activity. Looking at the distribution of economic dependency by
age for Spain reveals that the share of housewives is increasing with age, which
suggests that there is a strong cohort effect, given that the share of housewives is
rather low among persons between ages 30 and 40. Sweden and the UK in return are
the countries with the lowest dependency ratio since there is a low number of
retirees compared to workers, a rather low share of unemployed persons, and only
very few persons who indicate that their main economic activities are domestic

2 n order to be consistent, we chose EU-SILC as data source for economic activity since this is also our
data source for labour income (cf. Table 9).
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Table 2 Employment-based dependency ratios by economic status, 2011

Country Total In Unemployed Retired Domestic  Other  Total (FT- Total
education work equivalents) (Stand.
Pop.)
AT 128  0.48 0.09 0.59 0.11 0.01 1.29 1.35
DE 1.18 045 0.09 0.56 0.07 0.02 1.24 1.20
ES 1.66  0.58 0.29 0.61 0.15 0.03 1.66 1.83
FI 1.39 0.6l 0.11 0.60 0.06 0.01 1.41 1.31
FR 142 0.63 0.11 0.61 0.04 0.03 1.47 1.30
HU 1.60  0.60 0.18 0.71 0.07 0.05 1.59 1.67
IT 1.66  0.56 0.15 0.73 0.20 0.03 1.70 1.67
SE 1.10  0.53 0.06 0.46 0.02 0.00 1.30 1.00
SI 1.50  0.59 0.18 0.69 0.02 0.01 1.46 1.64
UK 1.11 0.50 0.06 0.46 0.08 0.01 1.19 1.07

FT-Equivalents full-time equivalents; Stand. Pop. using a standard population representing the average
population structure of all 10 countries instead of country-specific populations

Source EU-SILC 2011 (Activity); Eurostat, population on January st (2011)

tasks. The child dependency ratio is also low in the UK as the education system is
compact and young persons enter the labour market at a comparably young age.

The UK and Sweden are the countries who have the lowest economic
dependency ratios, and they are interestingly also the countries—besides Finland
and France—that can expect the lowest relative increase in total demographic
dependency between 2011 and 2050 (cf. column 8 in Table 1). Spain in turn is
among the countries with the highest economic dependency ratio and is also the
country where population ageing is most pronounced, reflected in the strong
expected relative increase in the demographic dependency ratio. Although the
relative position of the countries is rather stable over the years, they are affected by
recent economic developments. In 2005 the dependency levels were much smaller
for Spain, mainly due to a much lower unemployment rate (Table 8 in the
Appendix). Figure 1 compares the ten EU countries that are part of this analysis
directly in terms of their present levels of demographic and economic dependency.
Countries that register relatively similar levels of demographic dependency, like
Germany and Italy, can differ significantly when it comes to economic dependency.
Furthermore, it seems there is even a negative correlation between demographic and
employment-based economic dependency.

What the economic dependency measures that are based on participation do not
consider is the number of hours which are usually worked. Differences across
countries in the share of persons who work part-time are thus not picked up. We try
to take this into account by calculating the dependency ratios in full-time
equivalents (column 8 in Table 2). As full-time equivalent we assume a weekly
working time of 40 h. The information on working time is based on the reported
number of hours which are usually worked per week. For most of the countries it
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Fig. 1 Employment-based and demographic dependency ratios, 2011. Source EUROSTAT; EU-SILC
2011 and Population 1st of January

makes not much of a difference in the total dependency ratio as the average weekly
working time is around 40 h, the exceptions being Sweden and the UK. The
dependency ratios for these two countries increase considerably, albeit from a very
low level, since the usual weekly working time is reported to be much less than
40 h.

The economic dependency ratios presented so far are a combination of both age-
specific distributions of activity and non-activity, and the respective population
structure in each country. To control for demographic differences between
countries, one approach is to apply the same population to all countries. As the
standard population we choose the average population structure of the ten countries,
ignoring differences in total population sizes but instead giving each country the
same weight. Column 9 in Table 2 shows the total dependency ratio using this
standard population. As total economic dependency based on the national
population showed, Italy, Hungary, Slovenia and Spain are among the countries
with the highest economic dependency ratio. The latter two countries are at the same
time countries with an economically favourable demographic structure as a large
part of their population is of working age. As the standard population contains
relatively more older persons and children, total economic dependency for these
countries is therefore even higher when the standard population is applied. The
opposite is observed in the two countries with the lowest economic dependency
ratio, UK and Sweden: by using the standard population their economic dependency
ratios decrease. Still, even given these effects, the influence of the population
structure on the country differences in economic dependency is rather low.
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2.3 An Economic Dependency Measure Based on Income
and Consumption: The NTA Dependency Ratio

The employment-based dependency ratio just presented above only takes the
production side into account by counting the number of people in different stages of
their life course. It ignores the extent of dependency within the dependent population,
as well as the different capacity of workers to support others. National Transfer
Accounts dependency ratios use the difference between average consumption and
average production at each age as a measure of dependency. Thereby they take the
age-specific differences in needs and productivity into account. While the employ-
ment-based dependency ratio is calculated using age-specific activity status, the NTA-
based dependency ratio rests on age-specific averages of consumption and income.

NTA are a system of satellite accounts which break down the System of National
Accounts (SNA) quantities by age and thereby introduce information on the relation
between the age of individuals and their economic activities into the System of
National Accounts framework. NTA measure how much income each age group
generates through labour and through the ownership of capital, how income is
redistributed across age groups through public and private transfers and how each age
group uses its disposable resources for consumption. The dataset consists of an
extensive number of age profiles containing the age-specific averages of labour
income, consumption, public transfers, private transfers, asset income and saving. A
detailed introduction to the methodology is given in UN (2013) and in Lee and Mason
(2011). NTA data are available for the following European countries: Austria,
Finland, France, Germany, Hungary, Italy, Slovenia, Spain, Sweden and the UK.

The age-specific averages of labour income in our application have been
estimated from EU-SILC 2011, referring to the year 2010 for all countries. The
information on consumption is not available for the same year. We use the relative
age profile of consumption from the NTA, referring to various years, adjusted to
match the values from the SNA 2010.* Details about data sources are provided in
Table 9 in the Appendix. Consumption covers both private and public consumption
of goods and services. Examples for public consumption that represents services
provided by the government are public education and health care.

NTA are based on an accounting identity which states that for each individual,
and for each age group, the resources used for consumption (C) and saving (S) equal
the disposable income composed of labour income (YL), asset income (YA) and net
transfer inflows (7:)5 :

3 For detailed description of the NTA results for Finland, Germany, Hungary, Slovenia, Spain and
Sweden see Lee and Mason (2011). For the Italian data see Zannella (2013) and for Austria see Hammer
(2014).

4 The use of consumption age profiles from different years should not affect our results much. The
historical NTA data show that the shape of the age profiles changes only slowly with time, see, e.g.
Hammer (2014) for Austria from 1995 to 2010. Furthermore, consumption of adults is rather constant
over the whole adult age range.

5 Transfer inflows and outflows are recorded from the individuals point of view: inflows constitute the
benefits, outflows the contributions to the transfer systems. Public transfer inflows consist, for example, of
benefits such as pensions, health services or child benefits while the public transfer outflows consist
mainly of taxes and social contributions.
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C+S=YL+YA+<
————

disposable income

4)

A measure for average economic dependency at each age can be derived as the
difference between consumption and production. This measure has been analysed
by gender for several European countries in Hammer et al. (2015). Based on this
age-specific dependency measure, the economic life course can be divided into three
stages: childhood, working age and old age. Children and elderly persons are
economically dependent as total labour income falls short of consumption. Working
age is defined as those age groups for which average labour income exceeds average
consumption. This qualitative pattern of the economic life cycle is similar in all
countries. See Lee and Mason (2011) for an overview of countries around the world.

Figure 2 shows the age-specific estimates for labour income and consumption
based on NTA results for 2010. To facilitate comparison across countries we depict
the age profiles relative to average labour income in the age group 30—49 for each
country. Compared to the employment rates presented in the “Appendix”, average
labour income includes not only information on employment but also how the level
of wages and labour income from self-employment varies across age.® As with
EbDR, the cross-country comparison again shows early entry into the labour market
in Austria, work till high ages in Sweden and a 'narrow’ labour income age profile
for Slovenia.

The pattern of consumption is similar across countries. The consumption of
young children is lower than that of adults because of the equivalence scale used for
distributing most of the private consumption expenditures to household mem-
bers: 0.4 for those age 4 and younger, 1.0 for adults age 20 and older, and a linear
increase between age 4 and 20. Nevertheless, in most countries the consumption
increases to the level of adults, or even higher, already during school ages because
of the high (public) education expenditures. This is especially emphasized in Italy,
Slovenia and France. The consumption of adults is rather stable across ages except
in Germany and Hungary, where consumption increases to a higher level during
their 50s. In Sweden there is a strong increase in consumption above age 70 due to
the comprehensive but expensive system of long-term care (Bengtsson 2010). For
all countries we observe a phase of dependency in young and old age
(i.e. consumption exceeds labour income) and a period of surplus (labour income
exceeds consumption) during the working ages. However, the shape of the specific
age profiles of consumption, labour income and asset-based reallocations are
different across countries reflecting country-specific institutional settings.

To obtain a measure for the dependency across individual ages in childhood and
old age, respectively, the average measure of economic dependency at each age is
multiplied with the corresponding population size and added up over those age
groups where the difference between consumption and labour income is positive
(also referred to as positive life cycle deficit). Two dependency ratios, NtaDR g
and NtaDR,,, can then be calculated by relating the total dependency of children

6 Labour income from self-employment comprises part of mixed income (income of non-incorporated
firms). In NTA 2/3 of mixed income is allocated to labour and 1/3 to capital income.
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Fig. 2 Per capita labour income, consumption and asset-based reallocations. Source www.ntaccounts.org
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and the elderly to total labour income. These measures represent the share of
consumption of children and elderly which is not financed out of their own labour
income in relation to total labour income. The NTA dependency ratios reflect both
the population structure and the design of the economic life course, i.e. the
involvement in production and consumption activities.

Sio(Ci — YL)
> (YL;)

S0(Ci — YL)
S (VL)

where the index L stands for the age where the life cycle deficit at young ages is still
positive and similarly O stands for the lowest old age at which the life cycle turns
positive again. These ages correspond to the ages where the lines for labour income
and consumption cross in Fig. 2. The other variables are aggregate age-specific
consumption C; and labour income YL;.

Adding up NtaDRy,,, and NtaDR,, results in our measure of NTA-based total
dependency, NtaDR:

NtaDRog =

(5)

NtaDR,; =

(6)

total life cycle deficit

()

NtaDR = NtaDRyoung + NtaDR,jq = .

total labour income
However, in particular elderly persons finance part of their consumption through
asset-based reallocation such as asset income and (dis-)saving. Individuals use
intentionally accumulated assets for financing their consumption after they retire,
especially in (partially) funded pension systems. Furthermore, according to the
economic literature there are various motives for holding wealth at higher ages,
including inter-vivo transfers and bequests. The usual way is that young people save
first to receive asset income later in life. But obviously young persons also receive
bequests from their ancestors, causing an inflow of asset income.” Taking asset-
based reallocations into account in addition to labour income introduces an addi-
tional interesting and important aspect to our dependency measure: the cross-
country differences in age-specific asset accumulation result in a different degree of
economic dependency and differences in the vulnerability of the welfare system
regarding demographic change. Asset-based reallocations are also included in the
NTA dataset for most of the countries.® This is taken into account in the general
NTA dependency ratio which includes labour income, asset income as well as
consumption plus saving as a measure for the use of resources. We obtain the

7 NTA capture only current transfers. Capital transfers such as bequests are not directly captured, but
through the income which they generate for their owners.

8 Age-specific asset-based reallocations are not available for France and Hungary. The definition of NTA
flows excludes capital transfers; however, in the case of the UK, bequests have been included as transfers.
This difference in the methodology affects the comparability of the savings variable, as its estimation
relies on income, consumption and transfer estimates. In the case of Spain, public transfers have been
defined in a non-comparable way, which again affects the estimates of age-specific savings. We therefore
do not include these four countries in our comparison of the general dependency ratio.
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general dependency ratios by relating the difference between total use of resources
and total income of children and elderly to total income. The total general NTA
dependency, NtaDRupg, is the sum of its two components NtaDRugr young and
NtaDR g oia-

S (Ci+ S — YL; — YA))
S (YL + YA))

NtaDRABR,young =

(3)

S Ro(Ci+ Si — YL — YA)
S5 (YL + YA))

NtaDRygr ola =

©)

The results for the NTA dependency ratios are shown in Table 3.” Italy is the
country with the highest dependency in old age as it is the country with a rather high
level of consumption relative to total labour income; it also is the country with the
highest demographic dependency ratio. The old age NTA dependency ratio is also
quite high in the UK. High levels of consumption relative to total income affect also
the dependency of children: it is highest in Italy and the UK. In all of the analysed
countries the elderly receive some income out of asset-based reallocations, the old
age general dependency ratio is therefore lower as compared to the NTA
dependency ratio considering only labour income. This is reflected in the difference
in age-borders between NtaDR and NtaDR,pg in Table 3, where the introduction of
ABR—which is an additional source of financing consumption—reduces the age
spans with positive life cycle deficits. However, the difference between consump-
tion and income remains large in all of these countries. In most of the analysed
countries the pension system is generous enough for the elderly therefore they can
finance their consumption without relying on assets.

In Fig. 3 we compare the NTA and the general NTA dependency ratios directly
with the employment-based dependency ratio EbDR. The fact that there is no clear
correlation but that countries with very similar levels of NfaDR can have quite
different levels of EbDR—e.g. Italy and the United Kingdom—and vice versa—e.g.
Sweden and the United Kingdom—warrants the use of more than one measure for
assessing economic dependency. While the EbDR measures economic dependency
only in terms of person numbers, the NtaDR allows to quantify the extent of
dependency. The former indicator may therefore be an important indicator for
labour market policies, while the latter indicator may be applied when designing
welfare programs.

2.4 The Public Sector Dependency Ratio
Dependency ratios are often used to illustrate the consequences of demographic

changes on the funding of public transfers. However, these consequences depend
on the degree to which demographic changes lead to a change of public transfer

® We calculated the NTA dependency ratio and the NTA general dependency ratio also for the year 2005.
The results are very similar, and in particular the relative position of the countries does not change. We
conclude that these indicators are robust regarding changes in the macro-economic environment.
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Table 3 NTA dependency ratio NtaDR and general NTA dependency ratio NtaDRspg, for young age,
old age and total population, 2010. Age-borders until and from which life cycle deficit is positive

Country NTA dependency ratio Age-borders
Young age Old age Total Positive until Positive from
Austria 0.20 0.26 0.46 24 59
Finland 0.26 0.26 0.52 26 59
France 0.26 0.29 0.55 23 59
Germany 0.19 0.31 0.49 26 60
Hungary 0.24 0.26 0.50 24 58
Italy 0.26 0.34 0.59 27 60
Slovenia 0.24 0.24 0.48 25 58
Spain 0.25 0.21 0.46 27 61
Sweden 0.26 0.22 0.48 25 64
United Kingdom 0.27 0.26 0.54 27 59
Country General NTA dependency ratio Age-borders
Young age Old age Total Positive until Positive from

Austria 0.15 0.16 0.31 22 60
Finland 0.17 0.16 0.34 22 60
Germany 0.13 0.12 0.25 25 65
Italy 0.18 0.16 0.34 25 62
Slovenia 0.20 0.17 0.37 25 59
Sweden 0.18 0.16 0.34 24 64

Source EU-SILC 2011 (Labour income); www.ntaccounts.org (Consumption and ABR)

Employment based dependency ratio

Employment based dependency ratio

45

T
55 6

NTA dependency ratio

1.3 1.4 15
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T
25 3 35 4

General NTA dependency ratio

Fig. 3 Employment-based (EbDRs) and NTA-based (NtaDR, NtaDRspr) dependency ratios, 2010/2011.
Source EU-SILC 2011 (employment and labour income); www.ntaccounts.org (consumption)

contributions and benefits. Children, for example, are economically dependent,
but their needs are mainly financed through transfers from the parents. An
increase in the number of children affects public transfer systems to a much
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smaller degree than an increase in the share of elderly persons. The dependency of
the elderly varies considerably across countries and by age. Important determi-
nants of the age-specific degree of dependency are the retirement age, the pension
replacement rate and the organization of the health and long-term-care system.
The dependency ratios introduced so far can be misleading when they are used to
assess the consequences for the public sector. To adjust them for this purpose we
introduce a public dependency ratio based on age-specific transfers from
individuals to the public sector and the transfers from the public sector to
individuals. The transfers to the public sector consist mainly of social contribu-
tions and taxes, and the transfers from the public to the private sector consist
mainly of cash transfers such as pensions, unemployment benefits or long-term-
care allowances as well as in-kind benefits in form of education, health services
and other public consumption.

We define dependency as net transfers to children and elderly relative to total
contributions, as shown in Eq. (10). TGI; refers to the public transfer benefits of age
group i, TGO; to the transfer outflows to the public sector.'® For children up until
age L the benefits exceed the contributions, as well as for elderly of age O and older.
Note that the age-borders might differ from those for the NTA dependency. The
sum of these (positive) net transfer benefits is then divided by the total contributions
paid. This indicator can be interpreted as a measure of the extent to which the
transfer systems redistribute to children and the elderly, respectively.

S L (TGl — TGO,) + Y30 (TGI; — TGO,)
Y (TGOy)

NtaDR ., = (10)

The results are shown in Table 4. The age-reallocation of resources through public
transfers is strongest in Italy and Slovenia, where 45% of total contributions are
reallocated to children and elderly. In these two countries the high values are driven
mainly by a pronounced redistribution to the elderly. For Italy this can be explained
by a rather low retirement age together with an old population, for Slovenia by the
very low retirement age. The age-reallocation is lowest in the UK and Sweden. In
the UK private pensions play a much more important role than in other European
countries where elderly persons rely almost exclusively on public transfers. In
Sweden, low levels of reallocation to the elderly are due to late retirement. While in
most countries a person becomes a net receiver of public transfers around age 60,
the corresponding age is 64 in Sweden. However, the public dependency ratios are
also influenced by the extent to which the public sector saves/dissaves and pays/
receives asset income. Sweden is the only country in our group with positive saving
of the public sector. This reduces the ratio of inflows to outflows since part of the
outflows is not directly returned to the population and does not show up as inflow.

10 TG is the abbreviation for Transfers Government Inflows, TGO for Transfers Government Outflows.
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Table 4 Public sector dependency ratio NtaDR,,;,, for young age, old age and total population. Age-
borders until and from which benefits exceed contributions

Country Year NTA public sector dependency ratio Age-borders
Young age Old age Total Pos. until Pos. from

Austria 2010 0.12 0.29 0.41 19 60
Finland 2004 0.17 0.25 0.42 21 59
France 2005 0.19 0.24 0.43 21 60
Germany 2003 0.11 0.29 0.40 22 61
Italy 2008 0.13 0.33 0.45 21 60
Slovenia 2004 0.15 0.30 0.45 21 56
Sweden 2006 0.12 0.23 0.35 22 64
United Kingdom 2010 0.11 0.17 0.28 21 63

Hungary and Spain were excluded here because they use a different methodology for calculating public
transfers

Source National Accounts database; www.ntaccounts.org

3 Projections of Dependency Ratios

So far, we only compared the five measures of dependency - demographic
dependency, employment-based dependency, two dependency measures based on
NTA data and one based on public sector transfers - for the present. In a next step,
we are interested in simulating how some of these measures evolve during the next
40 years, based on Eurostat population projections and alternative scenarios for
the development of age-specific economic behaviour. We will focus on the NTA
dependency ratio and the employment-based dependency ratio. It is beyond the
scope of this paper to project asset-based reallocations and public transfers. Asset
income in a given year depends in a non-straightforward way on savings
behaviour in the previous years. We also do not project public sector dependency
ratios.

In case of the EbDR, we present results for three employment scenarios: in the
first one, employment rates are kept constant at the present level (constant
scenario). Under the assumptions of the second scenario, female employment
increases significantly until 2050 (equalization scenario). In the third scenario, we
gradually impose the age- and sex-specific employment pattern of Swedes on the
population in all countries (benchmark scenario). The two scenarios for the NtaDR
are closely related to the assumptions for the first and third scenarios of the EbDR
simulations: in the first one, the currently observed age profiles of labour income
and consumption are kept constant, whereas the second one is based on the
assumption of convergence to the age profiles of Sweden. Additionally, we compare
the results of the constant scenario with a further constant scenario for both ratios
where we use a future standard population instead of country-specific population
projections.
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Table 5 Population distribution (in %) 10 European countries and for the standard population, by broad
age groups, 2013 and 2050

Country Ages 0-19 Ages 20-64 Ages 65+

2013 2050 2013 2050 2013 2050
AT 20.1 18.7 61.8 539 18.1 274
DE 18.1 17.1 61.2 51.0 20.7 31.8
ES 19.8 17.5 62.5 49.1 17.7 334
FI 22.3 21.9 58.9 534 18.8 24.7
FR 24.6 233 57.8 51.6 17.6 25.1
HU 20.2 19.2 62.7 532 17.2 27.5
IT 18.7 18.4 60.1 51.8 21.2 29.9
SE 22.8 232 58.1 54.3 19.1 22.5
SI 19.3 19.5 63.6 50.6 17.1 29.8
UK 23.7 229 59.1 532 17.2 239
Standard 21.2 20.4 60.6 52.3 18.2 27.4

Source Eurostat, EUROPOP2013, main scenario

3.1 Population Projections

Eurostat regularly provides projections for all EU-28 member states, Iceland,
Norway and Switzerland. The most recent projections, EUROPOP2013, have 2013
as their base year. In this scenario, also referred to as convergence scenario, total
fertility (TFR) is assumed to converge to a value of 1.93 in all European countries
by 2150. Similarly, life expectancy at birth is assumed to universally converge to
92.9 years for males and 96.3 years for females by 2150. Details can be found in
Austria (2014). The values between 2013 and 2150 are interpolated. In the year
2050, the projection limit for this paper, convergence in assumptions will not be
reached yet. In 2050, the assumptions for the TFR range from 1.51 in Spain and 1.58
in Italy to 1.92 in Sweden and 1.93 in the UK. Male life expectancy is assumed to be
lowest in Hungary (80.1) and highest in Sweden (84.5). The respective values for
women are 85.5 years in Hungary and 89.1 years in France and Spain.

In Table 5 we show the development of each country’s population between 2013
and 2050 by three broad age groups. The share of the population aged 20 to 64 is
projected to decline in every country; however, in those countries with lower fertility,
this decrease is more pronounced. In 2013, Germany and Italy were the only
countries where the share of the population above age 65 was already above 20%. By
2050, this share is anticipated to increase to more than 30% in Germany and Spain,
and up to 30% in Italy and Slovenia. In Finland, Sweden and the UK, the share of
elderly is expected to be less than 25%.

3.2 Projections of Employment-Based Dependency
In order to project economic dependency based on employment, we need the future

number of workers and non-workers in each country, since these two groups enter
our formula for the employment-based dependency ratio EbDR (cf. Sect. 2.2).
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The process to obtain the simulated number of workers involves two stages. First,
we define and implement three scenarios of future employment, which means we
create sets of age- and sex-specific employment rates for 2015 to 2050, in 5-year
intervals. Employment rates for the starting year 2011 are calculated by dividing the
number of people who are working by the total population, separately for men and
women and for each 5-year age group. Everyone who reports their main activity
status as working full- or part-time (including conscripts) is counted as being
employed (cf. Sect. 2.2). Since EU-SILC starts collecting employment information
for the population aged 164, the youngest age group comprises persons aged 16—19.
The last age group covers ages 70-74. The assumptions for the three employment
scenarios are described in detail below. In a second step, these employment rates are
multiplied by the respective population numbers from the EUROPOP2013
population projections (cf. Sect. 3.1). Summing up everyone who is employed
results in the total number of workers, who enter the denominator of the EbDR
formula. Since the numerator subsumes everybody who is not working, it is simply
the residual when we subtract the total number of workers (i.e. everyone in the
denominator) from the total population. It would be beyond the scope and the
purpose of the present study to separately simulate the different categories of non-
workers that are explicitly mentioned in the numerator in Eq. (3). Once we perform
these calculations for every country, scenario and year from 2015 to 2050, in 5-year
intervals, we can estimate the respective economic dependency ratios.

In the first employment scenario, the constant scenario, we keep age- and sex-
specific employment rates constant at the level observed in 2011. Keeping
employment levels unchanged means that any future change in economic
dependency is solely driven by changes in the population structure. Since, as
demonstrated above, the age composition in every country is shifting towards older
ages, assuming no changes in economic activity leads inevitably to an increase in
economic dependency. However, the level of the projected increase in this scenario
varies significantly between countries (cf. column 4 in Table 6 and Fig. 4), given
that countries show varying degrees of population ageing and different levels of
employment, particularly of women and persons above the age of 50 (see Figs. 8
and 9 for country-specific employment profiles). The lowest increase is projected
for Sweden and the United Kingdom, where high employment rates meet with a
relatively favourable population structure. On the other hand, there are countries
like Slovenia and Spain, where on average lower employment is combined with an
above-average increase in the older population.

Having said that, the constant scenario does not portray any likely development.
It serves rather as a reference scenario that shows the unmitigated effect of
anticipated changes in the population structure. In order to estimate what an increase
in employment would mean for economic dependency, we calculate the equaliza-
tion scenario. In every country, labour market activity of women is lower than that
of men, and activating women is often a cited source of labour potential. At the
same time, female employment has been on the rise in all 10 countries. The question
is what level it will eventually attain. One conceivable development is that it will
converge to the same or close to the same level as that of males. We demonstrate the
effect of this assumption by allowing age-specific female employment rates in each
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Table 6 Economic dependency ratio, 2011, 2030 and 2050, by employment scenario

Country 2011 Constant scenario Equalization scenario Benchmark scenario  Standard population

2030 2050 2030 2050 2030 2050 2030 2050

AT 126 1.55 1.69 1.40 1.40 1.32 1.27 1.60 1.75
DE 1.18 1.49 1.66 1.39 1.46 1.35 1.40 1.42 1.58
ES 1.62  2.03 2.43 1.83 2.05 1.49 1.45 2.09 2.28
FI 1.39 1.64 1.65 1.58 1.54 1.45 1.28 1.55 1.72
FR 142 1.68 1.72 1.60 1.58 1.47 1.37 1.57 1.72
HU 1.60 1.78 2.12 1.67 1.88 1.37 1.29 1.98 2.15
IT 1.66 1.95 2.15 1.68 1.64 1.49 1.35 1.97 2.14
SE 1.10 124 1.26 1.20 1.18 1.24 1.26 1.19 1.33
SI 1.50 2.01 2.25 1.91 2.04 1.53 1.40 2.00 2.16
UK .11 131 1.38 1.22 1.21 1.27 1.30 1.28 1.42

Source EU-SILC, 2011, own employment projections; Eurostat, EUROPOP2013 (2030, 2050), main
scenario

260 260
constant scenario equalization scenario
240 ——AT 240 —e—aT
DE DE
220 220

2011 2015 2020 2025 2030 2035 2040 2045 2050 2011 2015 2020 2025 2030 2035 2040 2045 2050

benchmark scenario constant scenario with standard population

240 ——ar
240 —e—aT
o€
3 220
220 .
£ s

100 2011 2015 2020 2025 2030 2035 2040 2045 2050
2011 2015 2020 2025 2030 2035 2040 2045 2050

Fig. 4 Economic dependency ratios, 2011-2050, by country and scenario. Source EU-SILC, 2011, own
employment projections; Eurostat, EUROPOP2013 (2050), main scenario

country in 2050 to reach the respective employment levels of men that are observed
in 2011. For the years in between, we interpolate linearly. In a way, this is a very
strong assumption, since men and women do not have completely equal age-specific

@ Springer



372 E. Loichinger et al.

employment rates anywhere in Europe. At the same time, it is a conservative
assumption in terms of overall employment, since it does not assume any changes in
male employment at older ages at all and also older females will in this scenario not
increase their employment in any way that goes beyond what is observed for men
today. Assuming this increase in employment of women, economic dependency
would increase to a significantly lower extent than under the constant scenario (cf.
column 6 in Table 6 and Fig. 4). The largest relative impact is seen for Italy, where
economic dependency would not increase between now and 2050 if Italian women
were participating in the labour market as much as Italian men. Overall, the country-
specific trajectories show noticeable differences, with some experiencing a
continuous increase in dependency throughout the whole projection period and
others levelling off around 2030 and 2035.

Given that not only female employment has been on the rise in all countries but
that also an increase in economic activity of the population above age 50 can be
expected due to past and ongoing changes in pension systems and labour laws, we
create a third scenario where we change the employment rates of the whole
population. In order to estimate what an increase in employment to overall higher
levels—yet not beyond levels empirically presently observed—would mean for
economic dependency, we calculated a benchmark scenario where we take a
benchmark approach: of all the 10 countries we analyse, Sweden shows the highest
levels of employment for men as well as women for the majority of age groups
(cf. “Appendix”). What would achieving these same levels mean for economic
dependency for the other 9 countries? In order to estimate this effect, we assume
that current Swedish employment levels are obtained in every country in 2050 and
project age- and sex-specific employment rates by linear interpolation for the years
in between. The effect is overwhelming: economic dependency would actually
decrease during the next four decades in six of the ten countries, namely Spain,
Finland, France, Hungary, Italy and Slovenia (cf. column 8 in Table 6 and Fig. 4).
In the four remaining countries (Austria, Germany, Sweden and the UK)
dependency in 2050 would not increase beyond 1.4, which would still be below
the ratio observed today in five out of the ten countries.

Just as we calculated economic dependency using a standard population in
Sect. 2.2, it is possible to project dependency applying the same future population
structure to all countries. This allows us to see in how far the results in each country
are driven by differences in the age composition of the national populations. As
before, in order to obtain a standardized population, we calculated the unweighted
average of the projected populations for the 10 countries. We then combined this
population with the employment rates from the constant scenario. Depending on
whether a country’s population structure is older—as in Germany, Slovenia and
Spain—or younger—as in Austria, the UK, Finland, and Sweden—than the average
population, economic dependency using the standard population is lower or higher
in 2050 than in the constant scenario where we use actual national population
projections (cf. column 4 (constant scenario) and column 10 (standard population)
in Table 6).
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Constant scenario (NtaDR) Benchmark scenario (NtaDR)
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Constant scenario with standard population (NtaDR)
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Fig. 5 NTA dependency ratios, 2010-2050, by country and scenario. Source EU-SILC, 2011; www.
ntaccounts.org, own NTA projections; Eurostat, EUROPOP2013 (2050), main scenario

3.3 Projections of NTA Dependency

Similar to the constant and benchmark scenario in the previous section, we create
two scenarios to demonstrate possible future developments of NtaDR, using
different assumptions how the age profiles of C and YL will develop in the future:

(1) In the first scenario we assume fixed consumption and labour income age
profiles, as depicted in Fig. 2 (constant scenario). The results for each country
are therefore driven by the changes in population’s age structure.

(2) As the results of scenario 1 indicate, Sweden is the country that shows the
most favourable development until 2050 in terms of the absolute level of the
NtaDR. Therefore, in the second scenario, we assume linear transition from
the actual age profiles of C and YL in individual countries to the respective
age profiles of Sweden during the transition period 2010-2050 (benchmark
scenario). The C and YL age profiles are normalized relative to average YL
in age 30-49.

In both scenarios we apply the EUROPOP2013 population projections. The
constant scenario in Fig. 5 presents the ratio of the life cycle deficit to total labour
income for every country between 2010 and 2050. In all countries the ratio stays
below 1 during the whole projection period indicating that the life cycle deficit of
young and old individuals is smaller than aggregate labour income of prime age
individuals.

There are big differences among countries already in 2010, and they become
even larger during the projection period up to 2050 (cf. Table 7). Italy had the
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Table 7 NTA dependency ratio, 2010, 2030 and 2050, by NTA scenario

Country 2010 Constant scenario Benchmark scenario Standard population
2030 2050 2030 2050 2030 2050
AT 0.46 0.59 0.66 0.53 0.61 0.61 0.70
DE 0.49 0.67 0.78 0.60 0.71 0.62 0.72
ES 0.46 0.60 0.81 0.54 0.74 0.64 0.73
FI 0.52 0.67 0.68 0.63 0.62 0.62 0.72
FR 0.55 0.71 0.75 0.64 0.67 0.66 0.75
HU 0.50 0.58 0.74 0.51 0.61 0.67 0.75
IT 0.59 0.73 0.86 0.61 0.67 0.74 0.85
SE 0.48 0.57 0.59 0.57 0.59 0.54 0.65
SI 0.48 0.71 0.85 0.60 0.69 0.71 0.80
UK 0.54 0.66 0.72 0.60 0.62 0.65 0.76

Source EU-SILC, 2011; www.ntaccounts.org; Eurostat, EUROPOP2013 (2030, 2050), main scenario

highest NtaDR in 2010, and it is projected to still be in the lead in 2050, followed
closely by Slovenia. Between 2010 and 2030 France has a similar NfaDR trajectory
as Italy, but thereafter the demographic pressure in France is expected to become
lower than in Italy. On the other hand, under the current patterns of consumption
and labour income Spain would face strong demographic pressure on dependency in
the future—from about an average value of NtaDR of 0.46 in 2010 to 0.81 in 2050,
which is the third highest among all ten analysed countries. The countries with
projected high increases in NtaDR are also Germany and Hungary. Relative changes
of the NtaDR during the projection period are more relevant than the absolute level
of NtaDR. For example, Slovenia’s relatively low level of NtaDR in 2010 is mainly
due to the high labour income relative to consumption, since there is not much asset
income available for covering consumption. Thus, lower level of NtaDR does not
necessarily mean better outlook for a country, it can be a consequence of low
reliance on assets.

The benchmark scenario shows that gradual convergence from current C and YL
age profiles of individual countries to C and YL age profiles of Sweden would—
compared to the constant scenario — reduce the future demographic pressure on
economic dependency in every country (see Fig. 5). In Spain the increase in
dependency is still large; Italy, on the other hand, which had the highest dependency
level in 2050 under the constant scenario, would benefit greatly from this change in
consumption and labour income profiles.

The picture changes again when we apply a standard population instead of the
country-specific population projections, again calculated as the unweighted average
of projected populations for all 10 countries. In this scenario the differences among
countries are driven only by their respective age profiles of labour income and
consumption but not by different populations. When using the standard population,
Germany, Spain and Slovenia would face noticeably lower increases in the NTA
dependency ratio compared to the constant scenario (see Fig. 5). This means that in
the constant scenario for those three countries population ageing plays a larger role
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Fig. 6 Relative change in demographic and economic dependency ratios between 2010/2011 and 2050,
by scenario. Source EUROSTAT (population data); EU-SILC 2011 (EbDR); EU-SILC 2011, www.
ntaccounts.org (NtaDR)

in explaining the high increase in NtaDR during the projection period than for the
other countries.

Figure 6 combines the projection results of three dependency measures and
shows the relative changes in dependency ratios between 2011 and 2050. What has
to be kept in mind when interpreting the height of the bars in Fig. 6 is that they show
country-specific relative changes, which means nothing can be deducted about the
absolute levels of dependency. Hence, the fact that Spain and Slovenia show by far
the largest increase in demographic dependency is partly due to them being the two
countries with the lowest dependency in 2011 (cf. Fig. 7). Similarly, the result that
Germany, Sweden and the UK do not experience a decrease below 2011 levels by
2050 in any of the scenarios of the EbDR is to a large extent due to them being the
countries with the lowest levels of economic dependency to begin with in 2011.
This can partly be explained by their employment levels of women and/or among
persons 504+ which are already today higher than in the other seven countries,
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Fig. 7 Demographic, employment-based, and NTA-based dependency ratios, 2010/2011. Source
EUROSTAT (population data); EU-SILC 2011 (EbDR); EU-SILC 2011, www.ntaccounts.org (NtaDR,
NtaDR4gr, DRpub)

meaning that the latter have more leverage when it comes to increasing employment
in the future. The extent to which it is possible to further increase female labour
force participation without negatively affecting fertility depends strongly on the
design of the transfers to children, in particular the education system and the
distribution of childcare tasks between the state, the core family and the extended
family. As Hammer et al. (2015) indicate, the high female participation rates in
Sweden and Slovenia might be only possible through the high provision and use of
public child care institutions, and in the case of Slovenia, through a high
involvement of the extended family (grandparents). Hence, a pronounced increase
in female participation rates would in most countries only be possible if it was
accompanied by a reconstruction of the child care and education system.

4 Conclusion

There is a lot of variation between people of different ages regarding production and
consumption, saving and transfers. We compared five measures of dependency for a
selection of ten European countries. One of the measures is purely demographic,
whereas the other four measures include information on individuals’ characteristics
related to economic activity. One of the measures for the economic dependency
makes use of data on labour market participation, and two of them use data on
income, consumption and asset-based reallocations (ABR). The fifth measure is
based on age-specific estimates of public sector transfers. We demonstrate that the
level of dependency varies significantly between the five indicators. We also show
through simple simulations how changes in economic behaviour—changing
economic activity or labour income and consumption patterns—affect projected
levels of economic dependency. These simulations are based on a strict shift-share
approach in which we focus on changes in the population structure and age-specific
profiles of economic activities. A main caveat with this approach is that available
cross-sectional data are taken at face value and that age-, period- and cohort-effects
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are not treated separately. However, since the goal was not to accurately forecast
future employment, consumption or income patterns, but to illustrate the effect of
demographic changes as well as constant and changing age profiles of economic
behaviour, this approach seemed to be warranted (Prskawetz and Sambt 2014;
Sanderson and Scherbov 2015).

Economic dependency ratios are much better suited as information base for
adapting public policies and individual strategies to deal with population ageing
than ratios purely based on demographic information. Each of the presented
indicators has its merits and short-comings and sheds light on a different aspect of
dependency. Dependency measures based on employment show the potential to
increase employment levels among the working age population, for example by
postponement of retirement or better integration of women in the labour market,
which often hinges on the reconciliation of work and care responsibilities. Since
contributions to social security systems are in large part taken out of people’s
paychecks, the dependency ratio based on employment can be seen as a proxy for
the average number of non-contributing persons per contributor. The NTA
dependency ratio goes one step further and captures differences in the needs of
the elderly as well as the ability of the working age population to provide for them
by relating the consumption of children and elderly persons to total labour income
in an economy. It is a measure for the overall age-reallocation required in the
economy, either through ABR, private transfer or public transfers. Still, the
interpretation as dependency ratio is not fully correct as parts of the needs in old age
are covered by ABR. The general NTA dependency ratio takes this aspect into
account. However, we do not know whether the current level of ABR could be used
for financing consumption also in the future. Finally, we introduced a dependency
ratio that represents the share of total public contributions (e.g. taxes) that are being
reallocated to children and the elderly. Since it is possible to split this ratio and to
separately analyse the share of this reallocation that goes to children and the elderly,
effects of redistributive policies and of changes in population structure can be
picked up with this ratio.

The absolute values of dependency compiled in Fig. 7 for the year 2011 have
related yet different interpretations. A demographic dependency ratio larger than
one means that there is more than one young (less than 20 years) or older (65 years
or older) person for each person of working age. In no country has demographic
dependency reached this level yet. When it comes to economic dependency, on the
other hand, one of our indicators—EbDR—consistently shows values larger than
one in all 10 countries. A ratio larger than one implies that there are more non-
employed than employed persons in a given society. It is hard if not impossible to
say what level of dependency, for any of our presented indicators, becomes
unsustainable in the long run. What can be said though is that increasing levels of
economic dependency requires an adjustment of institutions, in particular public
transfers, and that the speed of the increase in dependency matters. Furthermore, the
difference between consumption and labour income in the future could be financed
through public and private transfers and ABR, as shown in the general NTA
dependency ratio NraDRsggr. The existence and availability of ABR relieves some
pressure from transfer systems.
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Appendix: Employment Patterns by Age and Sex

Tables 8 and 9 and Figs. 8 and 9.

Table 8 Employment-based dependency ratios by economic status, 2005

Country Total In Education Unemployed Retired Domestic work Other
AT 1.22 0.49 0.06 0.53 0.13 0.01
DE 1.13 0.45 0.09 0.51 0.07 0.01
ES 1.35 0.52 0.14 0.51 0.17 0.02
FI 1.22 0.57 0.11 0.49 0.04 0.01
FR 1.40 0.65 0.11 0.56 0.06 0.02
HU 1.32 0.55 0.13 0.61 0.01 0.01
IT 1.63 0.55 0.13 0.70 0.21 0.05
SE 1.15 0.58 0.07 0.46 0.02 0.01
SI 1.45 0.61 0.17 0.62 0.03 0.01
UK 1.19 0.53 0.04 0.46 0.09 0.05

Source Activity status: EU-SILC 2005 (2006 for Germany); Population on January 1st 2005 (Eurostat)

Table 9 Overview: data sources

Indicator and variables Sources

Demographic dependency

Population base year EUROSTAT. Population 1st of January 2011.
Population projections EUROSTAT, EUROPOP2013
Employment-based dependency
Activity status EU-SILC. 2011 cross section, version from 01.03.2015.
2005 cross section, version from 01.08.2009.
Population EUROSTAT. Population 1st of January 2011 and 2005.
NTA dependency
Aggregate values EUROSTAT. Non-financial sector accounts, ESA 95.
Derivation according to NTA methodology.
Labour income EU-SILC. 2011 cross section, version from 01.03.2015
Consumption Internal NTA database.
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Table 9 continued

Indicator and variables Sources

General NTA dependency
Asset income, saving Internal NTA database.

NTA public sector dependency

Transfer inflows and Internal NTA database.
outflows
Internal NTA database Access restricted. However, most of the profiles are publicly accessible
on:

http://www.ntaccounts.org/web/nta/show/Country%20Summaries

Base years for the profiles are as follows: Austria 2010, Finland 2004,
France 2005, Germany 2003, Hungary 2005, Italy 2008, Slovenia 2004,
Spain 2000, Sweden 2006, UK 2010.
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Fig. 8 Age-specific employment rates, men, 2011 Source EU-SIIC 2011 (based on self-defined activity
status)
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Fig. 9 Age-specific employment rates, women, 2011 Source EU-SIIC 2011 (based on self-defined
activity status)
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