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Faster increases in life expectancy 
lead to slower population aging 
The European Research Council (ERC) funded project “Reassessing Aging from 
a Population Perspective (Re-Aging, Advanced Grant No. 323947)” recently 
concluded. Here we present some highlights and key findings that shed new light 
on the challenges associated with population aging.

L ife expectancies in most countries have increased significantly over the past decades and 
are expected to continue increasing. Age-specific health statuses have also generally been 
improving. In contrast to these changes, the concepts that demographers use to analyze 
aging have remained largely static. Changes in life expectancy and health status have 

however rendered traditional demographic measures inadequate for the analysis of aging in 
the 21st century. A better understanding, for both science and policy, requires new approaches. 

Under the direction of Sergei Scherbov and his colleagues, the Re-Aging project reconceptualized 
population aging based on innovative definitions of age and aging. The core contribution of the 
project is that measures of aging should be based on more meaningful characteristics of people 
rather than on their chronological ages alone. These characteristics include for example life table 
measures, measures of health as well as physical and cognitive characteristics of people. The 
Re-Aging project has also produced an intergenerationally equitable pension age and developed 
a new measure of the gender gap in survival. 

Redefining age and aging: 

Editorial
Increasing life expectancy, 

together with improv ing 
heal th s tatus ,  need not 
necessarily imply population 
aging if measures of aging 
are dynamically adjusted to 
the changing characteristics 

of people. Measures of aging that allow for more 
informative policy advice can be constructed 
when characteristics such as disability or cognitive 
functioning and the expected number of years 
left to live are considered. The UN has already 
adopted the new measures of aging developed by 
Sergei Scherbov and Warren Sanderson over the 
past years. Beyond aging, meaningful measures 
of human wellbeing are equally important for the 
assessment of progress and thus efficient policy 
advice. Demographers at IIASA recently proposed 
two new concepts, the Human Life Indicator 
(HLI) and the indicator of Years of Good Live 
(YOGL), which are both based on the sometimes 
overlooked view that being alive is a necessary 
prerequisite for enjoying any quality of life. 

While income is often regarded as one of 
the main correlates to a longer life, new studies 
show that education is the best predictor of 
longevity. Education also turns out to be the main 
trigger of the demographic dividend rather than 
changes in age structure. The recent slowing of 
Africa’s fertility decline can be partly explained 
by a preceding stall in the education of girls. 
The importance of education to explain trends in 
fertility and mortality should also be considered 
for demographic scenarios in the future. New 
demographic and labor force scenarios for the EU 
show the potential of better educated societies 
to cope with challenges associated with low 
fertility and longer lives. — Alexia Prskawetz

This is the 50th edition of POPNET, a newsletter 
established in 1982 by Andrei Rogers to stay in 
touch with the increasing number of alumni and 
collaborators of IIASA’s Population Program. Well 
before the introduction of email and internet it was 
a hard copy flyer that should inform the increasing 
network about what was going on at IIASA with 
a focus on multi-dimensional population research.

Today, it continues to serve essentially the 
same purpose. It now covers all three pillars of 
the Wittgenstein Centre and we decided to – in 
addition to an electronic version - still print hard 
copies as a distinct feature among the flood 
of electronic information. — Wolfgang Lutz
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Figure 1 illustrates the different view of the future of aging that results from applying this new approach 
to the case of Germany. It shows two different aging indicators and three possible scenarios about future 
gains in life expectancy up to 2050: zero, one, or two years per decade. If life expectancy does not increase 
in Germany from 2013 to 2050, the 65+ population is forecast to increase by 33%.  If life expectancy 
increases by two years per decade as expected, this population is forecast to increase by 58%. In contrast, 
the new indicator shows that the proportion of the total population with a remaining life expectancy of 
15 or less years decreases when life expectancy increases faster. This shows that faster increases in life 
expectancy slow population aging. (More information about the results of this project and links to various 
publications are given on pages 2-3).

Source: Sanderson, WC, & Scherbov S (2015) Faster Increases in Human Life Expectancy Could Lead to Slower 

Population Aging. PLoS ONE 10 (4): e0121922. [pure.iiasa.ac.at/id/eprint/11473/]

http://www.iiasa.ac.at
http://www.wittgensteincentre.org
http://pure.iiasa.ac.at/id/eprint/11473/
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Re c o g n i z i n g  t h e 
diverse stages and 
charac ter is t ic s  of 
ag ing  in  va r ious 
regions of the world, 
as well as the recent 
developments and 
innovations in i t s 

measurement, the Population Division of the Department of Economic 
and Social Affairs (DESA) of the UN, the International Institute for Applied  
 

System Analysis (IIASA), and Chulalongkorn University, in collaboration 
with the Social Development Division of the Economic Commission for 
Asia and the Pacific (ESCAP), organized an international expert group 
meeting on, Measuring Population Aging: Bridging Research and Policy, 
held in Bangkok, Thailand, from 25 to 26 February 2019. 

This expert meeting aimed to take stock of different concepts and 
methodologies, to assess their scope and limitations to support policy 
design, implementation, and monitoring at the national, regional, and 
global levels, including the monitoring and review of aging related 
Sustainable Development Goals. Experts from governmental and 
international organizations, research institutions, as well as civil society 
organizations discussed the applicability of various measures of aging 
in different contexts. 

M easuring the overall wellbeing of populations is crucial for 
evaluating the success of policies. The Human Life Indicator 
(HLI) expresses wellbeing in terms of years of life, similar to 
life expectancy at birth. However, unlike any other current 

measure, it takes not only the mean value, but also the inequality in 
longevity into account. The wide availability of mortality data means 
that the HLI can be used for reliable comparisons of wellbeing across 
countries, in the past as well as the present.

Imagine an extreme case where half of the population live until they 
are 90 years old, but the other half die at age 30. The life expectancy 
of that population will be 60 years – the same as in the arguably better 
situation in which all members of the population lived to become 60. 
The HLI can distinguish between these two cases: If all members of the 
population live to the same age, in this case 60 years, the HLI equals 60. 
In the case above where half the population dies at age 30, however, 
the HLI would be reduced to 52. 

Early attempts to quantify wellbeing focused solely on economic 
factors, such as the Gross National Income per capita. In 1990, the 
UN added two additional dimensions, education and life expectancy, 
to create the more comprehensive Human Development Index (HDI). 
Despite it being criticized due to statistical and conceptual flaws, the 
HDI is still widely used today.  

One problem with the HDI is the redundancy of the three dimensions 
considered. Highly educated people tend to be richer, and on average, 
experience longer lifespans, making it unnecessary to combine all three 
of these factors. This is why dropping the education and economic 
dimensions in the creation of the HLI leads to an enormous simplification 
without a significant loss of information. 

The HLI sometimes produces different rankings of countries than the 
HDI. Norway, for example, has been leading the HDI ranking for decades, 
in part due to their income from North Sea oil and gas. However, Norway 
is only 9th in the world when ranked according to the HLI, which means 
that its high income has not been sufficiently translated into longer 
and more equal lifespans for its people. Similar disparities between the 
HDI and HLI rankings can be found for other developed countries, like 
Australia (2nd according to the HDI, 10th according to the HLI), and 
the US (10th according to the HDI, 32nd according to the HLI).  Most 
of the countries, however, score similarly in the HDI and HLI rankings.

Another advantage of the HLI is that it can be calculated even when 
information about education and economic wellbeing is not available. 

This means that the HLI can provide a measure for human development 
that goes back further than the introduction of the HDI in 1990. By 
evaluating wellbeing in selected countries over time, the researchers 
showed that the behavior of the HLI reflects the major political and 
economic events across the world in the last century, for example the 
world wars in European countries, or the Vietnam war in Asia. 

One of the 17 UN Sustainable Development Goals is reduced 
inequality. The HLI can be useful in assessing progress towards that 
goal for two reasons: Firstly, the index takes inequality in lifespans 
into account for the first time. Secondly, the HLI can also be used to 
measure inequality in countries where accurate and comparable data 
on economic conditions or education are not available. 

The ranking of countries according to the HLI is publicly available 
on the IIASA website. In the current ranking based on the 2017 UN life 
tables, Hong Kong places first, followed by Japan and Iceland, all with 
indices above 80. 

Top 10 most developed countries according 
to the Human Life Indicator (HLI)*
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Reference: Ghislandi, S., Sanderson, W. C., & Scherbov, S. (2018). A Simple 

Measure of Human Development: The Human Life Indicator. Population and 

Development Review 45 (1): 219-233. [pure.iiasa.ac.at/id/eprint/15370/]

Conference: Measuring population aging -  
Bridging research and policy

A new human development indicator 
considering inequality in mortality

© IIASA

© IIASA & United Nations Population Division

Highlights from the 
ERC Re-Aging Project

http://pure.iiasa.ac.at/id/eprint/15370/


P R O S P E C T I V E 

L O N G E V I T Y

W A R R E N  C .  S A N D E R S O N   AND   S E R G E I  S C H E R B O V

A New Vision of Population Aging
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A ging is a complex phenomenon. We usually think 
of chronological age as a benchmark, but it is 
actually a backward way of thinking about our life 
course. It tells us how long we’ve lived so far, but 

what about the rest of our lives? Today’s 65-year-olds have 
different characteristics from those who were born earlier, 
and tomorrow’s 65-year-olds are likely to be different from 
today’s in ways that are pertinent to the study of population 
aging. In this pathbreaking book, Warren Sanderson and 
Sergei Scherbov provide a new way to measure individual 
and population aging. They show that aging can be measured 
using not only how many years we have lived, but also other 
characteristics, such as the number of years we have left to 
live, our disabilities, and our cognitive abilities. Sanderson 
and Scherbov show how we can generate better demographic 
estimates that inform better policies. Characteristic-based 
measures of age and aging help make sense of observed 
patterns of survival, reorients understanding of health in 
old age, and clarifies the burden of old-age dependency. The 
metric also brings valuable data to debates over equitable 
intergenerational pension ages. Sanderson and Scherbov’s 
pioneering results have already been adopted by the UN. 
Prospective Longevity offers us all an opportunity to rethink 
aging, so that we can make the right choices for our societal 
and economic health. The book will be published with 
Harvard University Press in November 2019. 

Prasi t s i r iphon O & Weber D (2019).  Objec t ive physica l  measures 

a n d  t h e i r  a s s o c i a t i o n  w i t h  s u b j e c t i v e  f u n c t i o n a l  l i m i t a t i o n s  i n 

a representative study population of older Thais. BMC Geriatrics 19 (1).  

[pure.iiasa.ac.at/id/eprint/15786/] 

Ediev D, Sanderson W, & Scherbov S (2019). The 

inverse relationship between life expectancy-induced 

changes in the old-age dependency ratio and the 

prospective old-age dependency ratio. Theoretical 

Population Biology 125: 1-10. [pure.iiasa.ac.at/id/

eprint/15576/]

Scherbov S, Andruchowitz S, & Sanderson 

W (2018). Aging Demographic Data Sheet 2018. 

International Institute for Applied Systems Analysis. 

[pure.iiasa.ac.at/id/eprint/15052/] 

Sanderson W, Scherbov S, & Gerland P (2017). Probabilistic Population Aging. PLoS 

ONE 12 (6): e0179171. [pure.iiasa.ac.at/id/eprint/14681/]

Scherbov S & Sanderson W (2017). Vienna Yearbook of Population Research 2016. 

Vienna, Austria: Austrian Academy of Sciences. ISBN 978-3-7001-8151-4 [pure.iiasa.

ac.at/14932/]

Steiber N (2016). Strong or Weak Handgrip? Normative Reference Values for the 

German Population across the Life Course Stratified by Sex, Age, and Body Height. 

PLoS ONE 11 (10): e0163917. [pure.iiasa.ac.at/id/eprint/13862/]

Scherbov S & Sanderson W (2016). New Approaches to the Conceptualization and 

Measurement of Age and Aging. Journal of Aging and Health 28 (7): 1159-1177. [pure.

iiasa.ac.at/id/eprint/13787/] 

Sanderson WC, Scherbov S, Andruchowitz S (2016). 

Analyzing Population Aging from a New Perspective. 

IIASA Policy Brief 12. International Institute for 

Applied Systems Analysis. [www.iiasa.ac.at/web/

home/resources/publications/IIASAPolicyBriefs/

pb12-web.pdf] 

Sanderson WC & Scherbov S (2015). Are we 

overly dependent on conventional dependency ratios? 

Population and Development Review 41 (4): 687-708. 

[pure.iiasa.ac.at/id/eprint/11316/]

Sanderson W & Scherbov S (2015). An easily 

understood and intergenerationally equitable normal pension age. In: The Future of 

Welfare in a Global Europe. Eds. Marin, Bernd, pp. 193-220 Farnham: Ashgate. [pure.

iiasa.ac.at/id/eprint/11577/]

Steiber N (2015). Population aging at cross-roads: diverging secular trends in 

average cognitive functioning and physical health in the older population of Germany. 

PLoS ONE 10 (8): e0136583. [pure.iiasa.ac.at/id/eprint/11392/]

Sanderson WC & Scherbov S (2015). Faster increases in human life expectancy 

could lead to slower population aging. PLoS ONE 10 (4): e0121922. [pure.iiasa.ac.at/

id/eprint/11473/]

Sanderson WC & Scherbov S (2014). Measuring the speed of aging across population 

subgroups. PLoS ONE 9 (5): e96289. [pure.iiasa.ac.at/id/eprint/10929/]

Scherbov S, Sanderson WC, & Mamolo M (2014). Quantifying policy tradeoffs 

to support aging populations. Demographic Research 30 (20): 579-608. [pure.iiasa.

ac.at/id/eprint/10974/]

Sanderson WC & Scherbov S (2013). The characteristics approach to the 

measurement of population aging. Population and Development Review 39 (4): 673-
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This means that the HLI can provide a measure for human development 
that goes back further than the introduction of the HDI in 1990. By 
evaluating wellbeing in selected countries over time, the researchers 
showed that the behavior of the HLI reflects the major political and 
economic events across the world in the last century, for example the 
world wars in European countries, or the Vietnam war in Asia. 

One of the 17 UN Sustainable Development Goals is reduced 
inequality. The HLI can be useful in assessing progress towards that 
goal for two reasons: Firstly, the index takes inequality in lifespans 
into account for the first time. Secondly, the HLI can also be used to 
measure inequality in countries where accurate and comparable data 
on economic conditions or education are not available. 

The ranking of countries according to the HLI is publicly available 
on the IIASA website. In the current ranking based on the 2017 UN life 
tables, Hong Kong places first, followed by Japan and Iceland, all with 
indices above 80. 
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Reference: Ghislandi, S., Sanderson, W. C., & Scherbov, S. (2018). A Simple 

Measure of Human Development: The Human Life Indicator. Population and 

Development Review 45 (1): 219-233. [pure.iiasa.ac.at/id/eprint/15370/]

Forthcoming 
Book: Prospective 
Longevity - A New Vision 
of Population Aging

Further highlights and publications 
resulting from the recently 
completed Re-Aging European 
Research Council Project

© Harvard University Press
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Population aging challenges the ability of societies to adapt to ongoing demographic changes. 
Responding appropriately to these challenges has been hampered because conventional meas-
ures of aging are misleading, and do not take spatial and temporal variations in the characteris-
tics of people into account.

Today, 60 or 65 year-olds are very different from their counterparts half a century earlier and are 
likely to be very different from what they will be like half a century in the future. People are living 
longer, healthier lives and have better cognition. In any year, people are also different geographi-
cally and across population subgroups. It is not only that “40 is the new 30”, but today “70 is the 
new 60”. This is why 21st century aging can better be addressed using 21st century tools.

• The Characteristics Approach to the Measurement of Population Aging: Taking the 
changing characteristics of groups of people, such as life expectancy, physical health, 
cognitive functioning, etc., into account allows the construction of new, multidimensional 
measures of aging. These new measures provide novel perspectives on important policy 
questions.

• How Old do you Need to be to be “Old”? The frequently used old-age thresholds of 60 or 
65 are inconsistent with the reality of people living longer and healthier lives. A better al-
ternative is to define the onset of old age based on ages adjusted for remaining life expec-
tancy. 

• More Accurate Measures of Population Aging: The widely used measures of population 
aging, the old-age dependency ratio and the median age of the population, overestimate 
the speed of aging. We show this by comparing the old measures with their “prospective” 
analogs that adjust ages for differences in remaining life expectancy.

• An Intergenerationally Fair Normal Pension Age: Fairness is a fundamental democratic 
value. Intergenerationally fair normal pension ages can be computed using the Charac-
teristics Approach, and they ensure that the balance of pension contributions and receipts 
is the same for each generation, and that pension systems are flexible enough to adapt to 
demographic changes.

In this Data Sheet, we present measures of population aging adjusted for changes in remaining 
life expectancy and compare them to unadjusted measures. Unadjusted measures of population 
aging often assume that old-age begins at age 60 or 65. In this Data Sheet, we define that stage 
of old-age as beginning at the age when remaining life expectancy falls to 15 years. The result is 
a dynamic old-age threshold that reflects variations in demographic conditions. The proportion 
of the population who are above the old-age threshold and the prospective old-age dependency 
ratio are two measures based on that dynamic threshold. In this Data Sheet, we show that when 
aging is measured using the new threshold, much slower speeds of aging are observed than 
when unadjusted figures are used.

Using the dynamic old-age threshold, we can see new things. For example, we show here that 
the proportion of people 65+ years old who are “old” differs from country to country and chang-
es over time. In the conventional approach, everyone 65+ years old is counted as being “old”. 
We can also see that the proportion of the adult lifespan spent in old-age tends to decrease over 
time. Without adjusting for changes in remaining life expectancy it appears that people would 
be spending an ever increasing proportion of their adult lives in old-age.

For more information visit our website www.reaging.org

All calculations in this Data Sheet are based on the United Nations. World Population Prospects: The 2017 Revision. New York, NY: Department of 
Economic and Social Affairs, Population Division, available at esa.un.org/unpd/wpp/

Team at the International Institute for Applied Systems Analysis (IIASA): Sergei Scherbov, Stefanie Andruchowitz, Warren Sanderson. Contact: 
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Age of Japanese men/
women who have the same 
remaining life expectancy 
as 60 year old men/women 
in corresponding country

We use Japan as a reference 
here because recently it has 
had one of the highest life 
expectancies (both sexes) in 
the world. A more detailed 
explanation of how this is 
calculated can be found 
in Sanderson & Scherbov 
(2016b,2017).

Intergenerationally fair 
normal pension age 
This normal pension age 
takes changing mortality 
conditions into account 
and ensures that no genera-
tion benefits at the expense 
of another (Sanderson & 
Scherbov 2014, 2017).

Life expectancy at age 65 
(e65)
The average number of 
years a 65-year-old person 
has left to live if subjected 
to the age-specific mortality 
rates of a given period for 
the rest of his/her life.

Life expectancy at birth 
(e0)

The average number of 
years a newborn would 
live if subjected to the age-

specific mortality rates of 
a given period for his/her 
entire life.

Median age (MA)

The age that divides a popu-
lation into two numerically 
equal groups, with half of 
the people being younger 
than this age and half older 
(UN 2017b).

Old-age dependency ratio 
(OADR)

The ratio of the number 
of people age 65+ to the 
number of people in the age 
group 20-64. The change 
in the old-age dependency 
ratio is used as a measure 
of population aging.   The 
old-age dependency ratio 
is based solely on people’s 
chronological age. When 
relevant age-specific cha-
racteristics of people vary, it 
can produce biased results 
(UN 2017b).

Old-age threshold (OAT)

The old-age threshold is the 
age at which remaining life 
expectancy is 15 years (San-
derson & Scherbov 2008).

Population estimates and 
projections

The population estimates 
and projections used in 
this Data Sheet come from 
World Population Prospects, 
2017 (UN 2017b). Data rel-
evant to population stocks 
are given at exact dates. 
Data relevant only to mor-
tality are given at the middle 
of five-year intervals.

Proportion of adult life 
lived above age 65

Given the mortality rates 
of a given period, this is 
the fraction of the average 
remaining lifetimes of 20 
year-olds that are lived from 
age 65 onward (Sanderson & 
Scherbov 2014, 2017).

Proportion of adult life 
lived above the old-age 
threshold

Given the mortality rates 
of a given period, this is 
the fraction of the average 
remaining lifetimes of 20 
year-olds that are lived from 
the old age threshold on-
ward (Sanderson & Scher-
bov 2014, 2017).

Proportion of population 
above age 65

The share of the population 
above age 65. (UN 2017b)

Proportion of population 
above old-age threshold

The share of the population 
with an average remaining 
life expectancy below 15 ye-
ars. (Sanderson & Scherbov 
2008)

Proportion of population 
above old-age threshold 
among population 65+

The share of the population 
with an average remaining 
life expectancy below 15 
years among the population 
above age 65+.

Prospective old-age de-
pendency ratio (POADR)

This measure uses the old-
age threshold which varies 
over time and space. It is 
calculated as a ratio of the 
number of people older 
than the old-age threshold 
to the number of people 
between age 20 and the old-
age threshold. (Sanderson & 
Scherbov 2008, 2015)

Prospective median age 
(PMA) 

The median age of the 
population adjusted for 
changes in remaining life 
expectancy (Sanderson & 
Scherbov 2008).
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Life expectancy at age 65, 2010-15 (years)

Rank Men Rank Women

1 Australia 19.3 1 Japan 23.9

2 Switzerland 19.1 2 China, Hong Kong SAR 23.7

3 China, Hong Kong SAR 19.1 3 France 22.9

4 France 19.0 4 Spain 22.6

5 Canada 19.0 5 Switzerland 22.2

6 Israel 19.0 6 Australia 22.1

7 Japan 19.0 7 Italy 22.0

8 New Zealand 18.9 8 Singapore 21.9

9 Spain 18.7 9 Canada 21.8

10 Singapore 18.6 10 Republic of Korea 21.8

Countries with a population of over 200 thousand age 70 and above

Age at prospective old-age threshold, 2010-15

Rank Men Rank Women

1 Australia 70.5 1 Japan 75.5

2 China, Hong Kong SAR 70.4 2 China, Hong Kong SAR 75.3

3 France 70.4 3 France 74.5

4 Switzerland 70.3 4 Spain 73.9

5 Canada 70.3 5 Australia 73.6

6 Israel 70.3 6 Canada 73.5

7 Japan 70.3 7 Switzerland 73.5

8 New Zealand 70.0 8 Puerto Rico 73.4

9 Spain 70.0 9 Singapore 73.4

10 Singapore 69.8 10 Italy 73.3

Countries with a population of over 200 thousand age 70 and above

Proportion of population above 65+, 2015 (%)
Proportion of population  

above prospective old-age threshold, 2015 (%)

Rank Rank

1 Japan 26.0 1 Bulgaria 18.1

2 Italy 22.4 2 Latvia 16.5

3 Germany 21.1 3 Ukraine 15.6

4 Portugal 20.7 4 Croatia 15.6

5 Finland 20.3 5 Serbia 15.2

6 Bulgaria 20.1 6 Germany 15.0

7 Greece 19.9 7 Lithuania 14.9

8 Sweden 19.6 8 Hungary 14.4

9 Latvia 19.3 9 Romania 14.4

10 Denmark 19.0 10 Georgia 14.4
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force size and dependency ratio could stabilise 
at current levels. In other words, a strong but 
realistic increase – as is already the reality  
in Sweden – of labour-force participation over 
time could compensate for a large part of the 
anticipated negative economic consequences  
of population ageing in the future. 
Higher immigration volume  would increase labour force size,  
but much less the essential ratio  
of workers-to-non-workersTo the extent the EU is a destination region  

for international migration, immigration becomes  
an influential factor on demographic developments. Policymakers regularly balance 

migration policy with the best interests  
of the Member State. Doing so while being mindful  
of a long-term understanding of demography 
is crucial. At the core of such considerations are 
factors including: the volume of immigrants from 
third countries entering the Member State, their 
levels of education, how well they will integrate 
into the labour market and society at large,  
and how effective the Member State  is at enforcing their migration policy. 

Migration levels can have a large influence  
on the total population size and the size of the 
labour force.  With no third country immigration, 
the natural decline resulting from lower fertility 
would bring the EU population to 466 million  
by 2060, the level observed in the 1980s. 
However, migration levels have a limited effect 
on changing the EU’s age structure, in part 
because migrants tend to settle for the long 
term and to age just as the native population 
does. As such, irrespective of various levels  
of immigration, the findings of this report show 
an almost inevitable trend towards continued 
demographic ageing in the EU. 

While a high volume of immigration would increase 
the overall size of the EU labour force, it would 
have a limited impact on the proportion  

of workers to non-workers in the long-run.  
If higher immigration volumes were to coincide with 
deteriorating economic integration of migrants, 
it would actually result in a labour force situation 
that is worse than with medium or low volumes  
of immigration, which highlights the importance  
of effective efforts for economic integration.Westward movement inside the EU has substantial impacts on the 

population sizes of Member States
In recent decades, intra-EU mobility – the free 
movement between EU Member States – has 
facilitated population changes within the EU. 
Over the past 25 years, some of the Eastern 
European Member States have lost a large share 
of their population through a combination of low 
fertility and, most notably, sizeable emigration. 

    Greater labour force participation has more impact on alleviating pressure from ageing than either fertility or migration
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Executive summary

2060

EUR 29739 EN

DEMOGRAPHIC 
SCENARIOS FOR THE EU  

MIGRATION, POPULATION AND EDUCATION

O ver the recent decades, the EU has been shaped by population 
growth, but now its population is aging. Together with North 
America and East Asia, the EU is moving towards longer-
living, lower-fertility, and higher-educated societies. Facing 

this new demographic frontier naturally prompts the questions: Who 
will live and work in Europe in the coming decades? How many, and 
with what skills? To answer these questions, this report examines the 
key factors that will shape European demographics over the coming 
decades. By examining not only the role of migration, fertility, and 
mortality, but also education levels and labor force participation rates, 
a more comprehensive view of possible futures can be outlined than 
conventional demographic projections allow for. The first five sections 
of this report focus on demographic challenges inside the EU, such as 
population aging, a shrinking labor force, more non-working people 
being dependent on working people, and showing the impact of high 
levels of emigration in some EU Member States. With these challenges 
in mind and with a view towards 2060, the report builds scenarios to 
understand the long-term effects of changes in key trends, and whether 
undesirable consequences can be limited or counteracted. As the EU 
and its demographics do not exist in isolation, the report also explores 
the relevant trends for world demographics and for migration flows. 

IIASA – Joint Research Center/European 
Commission project on Population and 
Migration in the Centre of Expertise on 
Population and Migration (CEPAM) 
Demographic Scenarios for the EU
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Figure: Dimensions of Years of Good Life - a human well-being indicator
More information: www.iiasa.ac.at/web/home/research/researchPrograms/

WorldPopulation/Research/Empowered_Life_Years.html

Lutz W, Amran G, Belanger A, Conte A, Gailey N, Ghio D, Grapsa E, Jensen K, 

et al. (2019). Demographic Scenarios for the EU. Publications Office of the European 

Union, Luxembourg. [pure.iiasa.ac.at/id/eprint/15942/]

S ustainable development has become the guiding principle for 
future development in rich and poor countries alike. While the 
Sustainable Development Goals (SDGs) provide a rich set of 169 
specific targets, there is still little consensus on how to assess 

and measure overall progress toward sustainable development. In the 
context of sustainability science, the focus has been on a so-called 
wellbeing production function, W(p,t) = f(Ci,p,t,Ip,t,Kp,t), where the 
wellbeing of population p at time t is seen as a function of the stocks 
of different Capital Assets, Ci , from which services flow, in particular 
manufactured capital, human capital, and natural capital. In addition, I 
stands for institutions (laws, rules, norms, expectations, etc.) and K for 
knowledge. While most of the research on sustainability criteria has so 
far focused on the determinants (right-hand-side), this project focuses 
explicitly on the indicator of human wellbeing, W.

The new tailored for purpose indicator is called Years of Good Life (YoGL) 
and is based on a life table approach where age-specific person years are only 
counted if people are above critical threshold levels on both objective (being 
out of absolute poverty and above a minimum level in physical and cognitive 
health) and subjective (overall life satisfaction) criteria. Based on extensive 
analysis of data from a large array of publicly available surveys from around 
the world, YoGL could already be empirically estimated for 38 countries at 
different stages of development. The results of the theoretical part, as well 
as the empirical estimates have been documented in several scientific papers, 

which are currently in different stages of review. Work on an historical case 
study on Finland and another case study on Costa Rica have begun. Further 
case studies are planned for Nepal and Namibia/Western Cape, South Africa. 

The demography of sustainable human wellbeing

Projects updates and publications
New European Research Council Advanced Grant Project: The Demography of Sustainable Human Wellbeing (PI: Wolfgang Lutz)

http://www.iiasa.ac.at/web/home/research/researchPrograms/WorldPopulation/Research/Empowered_Life_Years.html 
http://www.iiasa.ac.at/web/home/research/researchPrograms/WorldPopulation/Research/Empowered_Life_Years.html 
http://pure.iiasa.ac.at/id/eprint/15942/
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Figure: World population 2050 by educational level (in millions), Rapid 
Development scenario (SSP1)

Wittgenstein Centre 
Data Explorer Version 2.0

D ata on the educational attainment of the population of some 
200 countries (and regions) are now available for the period 
from 1950 to 2100 in Version 2.0 of the Human Capital 
Data Explorer. This website presents a set of five different 

scenarios of future population and human capital trends from 2015 
to 2100. It contains detailed data by age, sex, and educational 
attainment (six categories and up to eight for 60 countries) for a 
large set of indicators: 
• Population and human capital stocks: Population size, median 

age, sex ratio, dependency ratio, educational attainment 
distribution, mean years of schooling, gender gap in education 
attainment. 

• Demographic change: Growth rate, natural increase, fertility 
rate, birth rate, mean age at child bearing, life expectancy, 
survival ratio, death rate, net migration.

• New aging indicators: Age when remaining life expectancy is 
below 15 years, proportion of population with a remaining life 
expectancy below 15 years. 

The graphic explorer allows for the visualization of population 
pyramids and population size by education for any country and the 
creation of maps about the available indicators. All graphics can be 
downloaded. 

The present version (2.0) benefitted from a partnership with the 
Joint Research Centre in the Centre of Expertise on Population and 
Migration (CEPAM). On top of the assumptions about future trends 
in fertility, mortality, and education, the projections study the effect 
of several migration assumptions applied to the context of the set 
of Shared Socioeconomic Pathways (SSP) scenarios related to the 
Intergovernmental Panel on Climate Change (IPCC). 

Wittgenstein Centre for Demography and Global Human Capital 
(2018). Wittgenstein Centre Data Explorer Version 2.0 (Beta). Available at:  
www.wittgensteincentre.org/dataexplorer

Demographic Data Sheets

European Demographic Data Sheet 2018 
 
The European Demographic Data Sheet 2018 reviews, explores, 
and visualizes recent population trends in 45 European countries, 
the EU, Japan, and the USA. The data sheet also provides a 
snapshot of the current research at the Wittgenstein Centre on 
changes in education composition and labor force, measuring 
economic dependency, assessing healthy life years, and estimating 
fertility. It features maps, population pyramids, tables, graphs 
and special thematic boxes on, among others, the tempo effect 
and adjusted indicators of total fertility, the contribution of 
migration and natural population change to long-term population growth in 
Europe, regional trends in period total fertility rates, and European population 
after Brexit.

The online version of the data sheet, available at www.populationeurope.org, 
is optimized for mobile devices and provides expanded data coverage, additional 
maps and population pyramids, ranking charts, and details about data sources 
and definitions.

Asian Demographic Data Sheet 2018
 
The Asian data sheet provides a window on indicators related to 
demographic changes and education processes in the countries 
of the region. It also includes data on labor force participation 
and urbanization. For each indicator, the data sheet allows a 
comparison between three data points: 2000, 2015, and 2030 
according to a medium scenario projection. The 2018 version 
focuses on an essential composite of the education target of the 
UN’s Sustainable Development Goals for 2030: Ensuring that all 
boys and girls complete secondary education.

The project, led by Samir KC, is a collaboration between the Wittgenstein 
Centre, the Asian MetaCentre for Population and Sustainable Development, 
and the Asian Demographic Research Institute (ADRI).

The data sheet is freely available online [www.iiasa.ac.at/pop/datasheets].

Russian Demographic Data Sheet 2019
 
The Russian Demographic Data Sheet 2019 shows key 
demographic data, population trends, and projections until 
2050. It covers fertility, mortality, migration, population structure 
(including population aging), and their changes. The data sheet 
combines data for the national level, all regions and districts, 
and features maps, population pyramids, rankings, graphs, and a 
glossary. It pays special attention to the importance of alternative 
indicators of population aging for current and future population 
changes across Russia.

This year, the data sheet is accompanied by an extended brochure titled, 
Russian Regions on the World Demographic Map, that shows key demographic 
indicators and main population trends for all subjects of the Russian Federation, 
their rankings within Russia, and comparisons with those countries that have 
the closest value of each indicator.

The project, led by Sergei Scherbov, is a collaboration between IIASA, the 
Russian Presidential Academy of National Economy and Public Administration 
(RANEPA), and the Russian Federal State Statistics Service (Rosstat).

The data sheet is freely available online in English and Russian  
[www.iiasa.ac.at/pop/datasheets].

http://www.wittgensteincentre.org/dataexplorer
http://www.populationeurope.org
http://www.iiasa.ac.at/pop/datasheets
http://www.iiasa.ac.at/pop/datasheets
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Education rather than age structure brings
demographic dividend
Wolfgang Lutza,1, Jesus Crespo Cuaresmaa,b, Endale Kebedea,2, Alexia Prskawetza,c,2, Warren C. Sandersona,2,
and Erich Striessniga,2

aWittgenstein Centre for Demography and Global Human Capital (International Institute for Applied Systems Analysis, Vienna Institute of Demography/
Austrian Academy of Sciences, Vienna University of Economics and Business Administration), International Institute for Applied Systems Analysis,
Laxenburg, Lower Austria 2361, Austria; bDepartment of Economics, Vienna University of Economics and Business, 1020 Vienna, Austria; and cResearch Unit
Economics, Institute of Statistics and Mathematical Methods in Economics, TU Wien, 1040 Vienna, Austria

Contributed by Wolfgang Lutz, May 9, 2019 (sent for review December 13, 2018; reviewed by Oded Galor and Hans-Peter Kohler)

The relationship between population changes and economic growth
has been debated since Malthus. Initially focusing on population
growth, the notion of demographic dividend has shifted the
attention to changes in age structures with an assumed window
of opportunity that opens when falling birth rates lead to a relatively
higher proportion of the working-age population. This has become
the dominant paradigm in the field of population and development,
and an advocacy tool for highlighting the benefits of family planning
and fertility decline. While this view acknowledges that the dividend
can only be realized if associated with investments in human capital,
its causal trigger is still seen in exogenous fertility decline. In
contrast, unified growth theory has established human capital as a
trigger of both demographic transition and economic growth. We
assess the relative importance of changing age structure and
increasing human capital for economic growth for a panel of 165
countries during the time period of 1980–2015. The results show a
clear dominance of improving education over age structure and give
evidence that the demographic dividend is driven by human capital.
Declining youth dependency ratios even show negative impacts on
income growth when combined with low education. Based on a
multidimensional understanding of demography that considers edu-
cation in addition to age, and with a view to the additional effects of
education on health and general resilience, we conclude that the
true demographic dividend is a human capital dividend. Global pop-
ulation policies should thus focus on strengthening the human re-
source base for sustainable development.

demography | economic growth | education | age structure

The notion of a demographic dividend has recently received
prominence in the discussions around international devel-

opment as a particular way of viewing the effects of demographic
changes on economic growth. The original concept is based on
the assumption that a decline in the proportion of young people,
as a consequence of reduced fertility in a high-fertility context,
will give a boost to economic growth if investments in education
and health services as well as economic policies conducive to
income growth are implemented. While international agencies
and foundations promoting family planning tend to emphasize
the role of low fertility (1), policy makers in Africa tend to
highlight the advantage of the human capital associated with a
youthful population (2).
This contradictory use of the term “demographic dividend”

further adds to an already complex discussion about the effects
of demographic trends on economic growth in the international
development community. The topic has been discussed at least
since Thomas Malthus published his 1798 essay on “The Prin-
ciple of Population” (3). The focus of the discussion on the role
of population change in economic consequences has moved from
an early focus on population growth to a focus on changing
population age structures (since the 1980s) to a focus on
changing age and educational attainment structures (since the
2000s). Here we revisit the discussions in the demographic and
economic research communities and provide empirical estimates

of such a possible demographic dividend on the basis of a
multidimensional demographic approach applied to a panel of
over 165 countries for the period 1980–2015.

Population and Economic Development
In reaction to a highly controversial debate over population
growth that ranged from horror about a “population bomb” (4)
to praising more people as the “ultimate resource” (5), the Na-
tional Research Council (NRC), through its authoritative 1986
report (6), assessed the global empirical evidence related to the
possible benefits of lower population growth, ranging from less
degradation of natural resources to effects on savings, innovation,
and per capita expenditure on schooling and health. It promi-
nently highlighted the importance of human capital for economic
growth and offered a differentiated overall assessment of the
effects of population growth by pointing at important condi-
tionalities. Our reassessment of the evidence 33 y after this report
confirms the importance of conditionality and, based on newly
available detailed data on educational attainment distributions by
age and sex, we can single out human capital formation as a key
strategy among a host of relevant government policies.
This differentiated conclusion of the NRC report came as a

disappointment to the proponents of family planning, who had
hoped for clearer evidence on the economic benefits of fertility
decline by itself. Such evidence seemed to regain importance
with a shifting of the focus from population growth to the
changes in age structure that are induced by declining fertility.
Such an approach builds on a tradition of the study of age

Significance

Global environmental change and discussions about the drivers
of international migration lead to renewed interest in pop-
ulation growth and global demographic change. The notion of
the demographic dividend was introduced to highlight the
benefits of fertility decline, yet, among African leaders, it is
also often interpreted as describing the benefits of their
youthful populations. Due to its controversial nature, the topic
of population was not explicitly included in the Sustainable
Development Goals. In this controversial discussion, this paper
provides a systematic reassessment about what aspects of
demographic change have beneficial consequences for eco-
nomic growth and sustainable development.
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Stalls in Africa’s fertility decline partly result from
disruptions in female education
Endale Kebedea, Anne Goujona, and Wolfgang Lutza,1
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Laxenburg, Austria

Contributed by Wolfgang Lutz, October 18, 2018 (sent for review October 3, 2017; reviewed by John Casterline and Alex C. Ezeh)

Population projections for sub-Saharan Africa have, over the past
decade, been corrected upwards because in a number of countries,
the earlier declining trends in fertility stalled around 2000. While
most studies so far have focused on economic, political, or other
factors around 2000, here we suggest that in addition to those
period effects, the phenomenon also matched up with disruptions
in the cohort trends of educational attainment of women after the
postindependence economic and political turmoil. Disruptions
likely resulted in a higher proportion of poorly educated women
of childbearing age in the late 1990s and early 2000s than there
would have been otherwise. In addition to the direct effects of
education on lowering fertility, these less-educated female co-
horts were also more vulnerable to adverse period effects around
2000. To explore this hypothesis, we combine individual-level data
from Demographic and Health Surveys for 18 African countries
with and without fertility stalls, thus creating a pooled dataset
of more than two million births to some 670,000 women born from
1950 to 1995 by level of education. Statistical analyses indicate clear
discontinuities in the improvement of educational attainment of sub-
sequent cohorts of women and stronger sensitivity of less-educated
women to period effects. We assess the magnitude of the effect of
educational discontinuity through a comparison of the actual trends
with counterfactual trends based on the assumption of no education
stalls, resulting in up to half a child per woman less in 2010 and 13
million fewer live births over the 1995–2010 period.

fertility | sub-Saharan Africa | educational discontinuity | macro-economic
crisis | population projections

All human populations have entered the process of de-
mographic transition in which first, death rates start to fall

due to socioeconomic development and improved public health,
and then after some time lag, birth rates start to decline. During
the period when death rates are already low and birth rates are
still high, populations grow rapidly. This was the case in Europe
and North America around 1900, and the process subsequently
spread to Latin America and eastern Asia, and then to southern
and western Asia. In most of these regions, fertility rates have
already fallen to low levels, even when the population still con-
tinues to grow due to the age-structural momentum in which
larger cohorts of young women still enter the reproductive ages
and death rates continue to fall.
Sub-Saharan Africa has been the last world region to enter this

demographic transition. It was only in the 1980s that birth rates
started to fall in most countries, but these declines have been
uneven and have stalled at times. Particularly in the late 1990s
and early 2000s, some sub-Saharan African countries have ex-
perienced a leveling off of their fertility decline and, in some
cases, even saw a reversal, leading to an increase (as shown in
Fig. 1 for selected countries included in our dataset). Much has
been written and speculated about this so-called stalled African
fertility transition (1). The reasons for this interruption of the
fertility decline in many sub-Saharan African countries have
remained a demographic mystery because little consensus exists
on the causes of the stalls (2). Most of the existing studies try to
link the fertility stalls to some specific period factors such as the

slower trends in socioeconomic development prevalent in the
stalling countries (3), the low priority assigned to family planning
programs at the beginning of the 21st century (4, 5), the impact
of HIV/AIDS mainly through its effect on child mortality (2, 6),
and other factors related to public and reproductive health. In
contrast to these explanations, recently, Goujon et al. (7) pro-
posed another plausible explanation, focusing on cohort effects
rather than period effects. These authors linked the fertility stalls
around 2000 to the fact that some cohorts of women were subject
to an education stall, possibly associated with the adverse effects
on education of the structural adjustment programs (SAPs)
launched by the Bretton Woods Institutions in the 1980s.
The analysis presented in this paper provides a more com-

prehensive assessment on the basis of microlevel data from 18
African countries and highlights the cohort and period effects
that, in combination, could have resulted in the slow-down in the
decline of period fertility around 2000 in some countries. The
discontinuity in cohort trends of improving educational attain-
ment (due to the economic and political turmoil in some coun-
tries around the 1980s) is consistent with the higher proportion
of poorly educated women of childbearing age in the late 1990s
and early 2000s than there would have been without these edu-
cation disruptions. This phenomenon coupled with the relatively
higher vulnerability of less-educated women to period effects has
likely contributed to the stalls in the period fertility declines.

Education and Fertility Discontinuities in the Context of
Crises in Africa
The postindependence period was a time of great expectations in
sub-Saharan Africa, as most countries engaged in a process of
expansion of social services (8). However, the initial period of
economic and social bliss was soon replaced by harsher times

Significance

The future pace of fertility decline in sub-Saharan Africa is the
main determinant of future world population growth and will
have massive implications for Africa and the rest of the world,
not least through international migration pressure and diffi-
culties in meeting the sustainable development goals. In this
context, there have been concerns about recent stalls in the
fertility decline in some African countries. Our findings suggest
that these stalls are in part explained by earlier stalls in female
education and that less-educated women are more vulnerable
to adverse period conditions. This has important implications
for setting policy priorities.
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Future population and human capital in
heterogeneous India
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Within the next decade India is expected to surpass China as the
world’s most populous country due to still higher fertility and a
younger population. Around 2025 each country will be home to
around 1.5 billion people. India is demographically very heteroge-
neous with some rural illiterate populations still having more than
four children on average while educated urban women have fewer
than 1.5 children and with great differences between states. We
show that the population outlook greatly depends on the degree
to which this heterogeneity is explicitly incorporated into the pop-
ulation projection model used. The conventional projection model,
considering only the age and sex structures of the population at the
national level, results in a lower projected population than the same
model applied at the level of states because over time the high-
fertility states gain more weight, thus applying the higher rates to
more people. The opposite outcome results from an explicit consid-
eration of education differentials because over time the proportion
of more educated women with lower fertility increases, thus lead-
ing to lower predicted growth than in the conventional model. To
comprehensively address this issue, we develop a five-dimensional
model of India’s population by state, rural/urban place of residence,
age, sex, and level of education and show the impacts of different
degrees of aggregation. We also provide human capital scenarios
for all Indian states that suggest that India will rapidly catch upwith
other more developed countries in Asia if the recent pace of educa-
tion expansion is maintained.

India | population projections | human capital | subnational |
heterogeneity

At the time of independence in 1947, India’s total population
was around 370 million and Indian women on average had

six children. The age structure was very young, and over 80% of
the population was illiterate (1). As a consequence, the pop-
ulation grew very rapidly, raising early concerns about the suf-
ficiency of food supply and development prospects in general.
Given these fears, in the late 1960s the Ford Foundation com-
missioned the “Second India” study to understand how India
would fare under an expected doubling of its population (hence
the name of the study) (2). In 1965 India’s population was 500
million, and shortly before 2000 it reached the 1 billion mark.
Revisiting the Second India around that time, Cassen found a
rather mixed record. Some issues such as food production turned
out to be better than feared, while others such as lack of edu-
cation and poverty were worse than hoped (2). Both authors
pointed at the great heterogeneity of the subcontinent, illus-
trated by the fertility rates in the early 1990s, which had already
declined to 1.8 children per woman in Kerala but still stood at 5.1
in Uttar Pradesh (3).
The great heterogeneity of the Indian population is also the

main focus of this paper. We will show how different ways of
explicitly addressing heterogeneity in our demographic models will
produce different outlooks for India’s future population, human
capital, and thus development. Fig. 1 shows the evolution of one
century of India’s population by level of education as observed
since 1970 and forecast under a model described in this paper. It
shows that in the 1970s still far more than half of the entire adult

population had never received any formal education and that this
unfavorable situation has changed only very slowly. Still, by 1990,
half of the adult population had never been to school.
Educational attainment of women has been much worse than

that of men. Fig. 2 shows the age and education pyramids for 1970
and 2015. It shows that in 1970 about three quarters of Indian
adult women had never been to school. Only a very tiny elite had
the privilege of education. Among the younger cohorts, the pro-
portion with at least primary education starts to slowly increase.
For males, education levels are remarkably higher with only fewer
than half of all adult men never having been to school. Because of
higher fertility levels—during the 1960s Indian women had on
average almost six children—the population age structure in 1970
was still extremely young. This very young age structure, together
with only slow declines in birth rates, resulted in an increase of
India’s population from 554 million in 1970 to 1.3 billion in 2015.
Today the younger cohorts are significantly better educated, but
the legacy of low levels of female education is still visible in the
low educational attainment of older cohorts, particularly of
women. In association with the improving education of younger
women, national-level fertility rates have also declined to 2.2,
which is just around a third of their levels in the 1960s.
In this paper we will address the likely future population

trends of India while systematically accounting for India’s great
population heterogeneity. Earlier projections of India that tried
to go beyond conventional aggregate projections by age and sex

Significance

India will soon be the world’s most populous country, but in
terms of human capital and, consequently, Gross Domestic
Product per capita, it has been trailing behind China. While
some economists believe that India’s younger population will
be an advantage over China’s aging one, here we show that
much will depend on future investments in education and
health and thus human capital. In terms of methodology, this
paper addresses the question of what sources of observable
population heterogeneity should be explicitly incorporated in
population projections. It suggests that the dominant model of
considering only the age and sex structures at the national
level should be complemented by multidimensional models
depending on the importance of heterogeneity and sub-
stantive user interest in the additional dimensions.
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R ising income and subsequent improved standards of living 
have long been thought to be the most important factors 
contributing to a long and healthy life. However, new research 
from Wolfgang Lutz and Endale Kebede has shown that instead, 

the level of education a person has is a much better predictor of life 
expectancy.

In 1975, Samuel Preston developed the Preston Curve, which plotted 
the GDP per person on the horizontal axis against life expectancy on 
the vertical axis. The curve shows a clear but flattening upward trend 
in life expectancy with increasing GDP. The curves also shift upwards 
over time, which has been explained by better healthcare.

In 1985, John and Pat Caldwell suggested instead that lowered 
mortality resulted from better female education. In their paper, Lutz and 
Kebede used global data from 174 countries from 1970-2015 to test 
the two hypotheses. Whether income or education is more important 
for improving health and life expectancy is an important question for 
policymakers deciding where to direct funding.

Lutz and Kebede also plotted life expectancy against the mean years 
of schooling of the adult population. The curve created is much more 
linear, suggesting that education is a much better predictor. There is no 
upward shift of the curve requiring explanation by other factors. Data 
was subjected to multivariate analyses to validate the findings. The 
same link was found when the curves were adjusted for child mortality. 

According to Lutz and Kabede, better education also leads to 
improved cognition and in turn to better choices for health-related 
behaviors. Recent decades have seen a shift in the disease burden 
from infectious to chronic diseases, the latter of which are largely 
lifestyle-related. As time goes on, the link between education and 
better health choices, and therefore life expectancy, will become even 
more apparent. 

Lutz W, Kebede E (2018). Education and Health: Redrawing the Preston 

Curve. Population and Development Review. 44 (2): 343-361. [pure.iiasa.ac.at/

id/eprint/15177/] 

W e provide new evidence on the education-fertility 
relationship, by investigating how couples’ educational 
pairings predict their childbearing behavior across 24 
European countries using European Union Statistics on 

Income and Living Conditions (EU-SILC) panel data. Our results show 
important differences in how education relates to parity progressions 
depending on the education of the partner. First, highly educated 
homogamous couples show a distinct childbearing behavior in most 
country clusters. They tend to postpone the first birth most and 
display the highest second- and third-birth rates. Second, contrary to 
what may be expected based on the new home economics-approach, 
hypergamous couples with a highly educated male and a lower-educated 
female partner display among the lowest second-birth transitions. Our 
findings underscore the relevance of interacting the education level 
of both partners for a better understanding of the education-fertility 
relationship. 

Nitsche N, Matysiak A, Van Bavel J, & Vignoli D (2018). Partners' Educational 

Pairings and Fertility Across Europe. Demography 55(4): 1195-1232. DOI: 10.1007/

s13524-018-0681-8.

Education, not income, the best predictor of a long life

Shedding new light on the education-fertility relationship

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5
Age of the First Child

Pooled

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5
Age of the First Child

Nordic

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5
Age of the First Child

West

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5
Age of the First Child

South

0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5
Age of the First Child

East

Homogamous, highly educated
Homogamous, medium-educated
Hypergamous, highly educated man
Hypergamous, highly educated woman

Figure 3 Relationship between real GDP per person (constant USD) and life 
expectancy at birth (Panel A) and between mean years of schooling (MYS) of 
the adult population aged 15+ and life expectancy at birth (Panel B), 1970, 
1990, and 2010. NOTE: 174 countries, lines show fitted splines.

Figure 2 Predicted second-birth rates. Homogamous, highly educated couple 
is the reference category and is always shown in black. Remaining lines are 
shown in black if the difference between birth rate of the represented pairing 
and highly educated homogamous couples is significant at p < .10; they are 
shown in gray if the difference is not significant
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Figure: Age-specific first birth rates among childless women ages 15–45 in 
selected countries around 2006 (data for Chile are from 2002)
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Twin peaks: The bimodal 
pattern of age at first 
birth in Latin America

T he shift to low fertility in Europe, North America, and East 
Asia proceeded together with the postponement of first 
birth to later reproductive ages. This was in part driven by 
the expansion of higher education. Today, very few women 

in these regions have children in their teenage years. By contrast, 
the shift to low fertility in Latin America was combined with the 
persistence of an early pattern of childbearing characterized especially 
by elevated fertility rates among adolescent women. To better 
understand this pattern and the role expanding education plays in the 
timing of motherhood in the region, we analyzed trends in first birth 
timing by level of education in four countries where fertility rates fell 
below the replacement level—Brazil, Chile, Costa Rica, and Uruguay. 

Our study revealed that a gradual shift toward later motherhood 
has been underway in these countries since the early 2000s. The 
timing of first birth has become more diverse and strongly stratified 
by level of education. While lower-educated women still become 
mothers in their late teens and early twenties, women with tertiary 
education have the highest first birth intensity around age 30. As a 
result, first birth rates in the four countries display a bimodal pattern, 
with early (around age 20) and late (around age 30) peaks. 

The bimodality in first birth rates in the analyzed countries is 
stronger than in other low-fertility countries in the past, except in the 
United States (Figure 1). Latin America’s reproductive polarization by 
social status is linked to steep income inequality and wide social status 
differences, which go hand in hand with a high rate of unplanned 
early pregnancies and births. In the future, this pattern of early first 
births is likely to diminish as more women gain higher education 
and improved access to contraception, which eliminates some of the 
unplanned pregnancies at young ages. 

Lima Everton EC, Zeman K, Sobotka T, Nathan M, & Castro 
R (2018). The Emergence of Bimodal Fertility Profiles in Latin 
America. Population and Development Review 44 (4): 723-743  
https://doi.org/10.1111/padr.12157 

Vienna Yearbook of 
Population Research

Volume 15 of the Vienna Yearbook of Population 
Research (2017) gives a variety of perspectives on the 
linkages between education and fertility in low-fertility 
settings. The contributions in this volume document the 
context-specific nature of the link between education 
and family behaviors, especially with respect to fertility 
levels, fertility timing, childlessness, non-marital 
childbearing, and fertility intentions.

Beaujouan E, Sobotka T, & Van Bavel J (2018). Vienna Yearbook of Population 
Research 2017. Vienna, Austria: Verlag der Oesterreichischen Akademie 
der Wissenschaften. [www.oeaw.ac.at/vid/publications/serial-publications/
vienna-yearbook-of-population-research/vienna-yearbook-of-population-
research-2017-vol-15/] 

Volume 16 of the Vienna Yearbook of Population 
Research (2018) presents a selected set of papers 
that in one way or another challenge conventional 
ideas about how demographic studies are conceived 
and carried out. These papers cover concepts and 
developments related to multiregional, multistate, 
and probabilistic population forecasts; population 
projections by education and labor force status; 
and causal models of migration. The complexity of 

the demographic transition and its links with the educational transition and 
urbanization processes, and the need for a multidimensional context when 
analyzing the relationship between birth intentions and birth outcomes, are 
among the other topics discussed in the Yearbook. To further broaden our 
understanding of the consequences of demographic change, differentials in life 
expectancy and economic activities are discussed in light of pension reforms 
and projected economic dependency ratios.

Prskawetz A, Sanderson WC, & Scherbov S (2018) Vienna Yearbook of 
Population Research 2018. Vienna, Austria: Verlag der Oesterreichischen 
Akademie der Wissenschaften. [www.oeaw.ac.at/vid/publications/serial-
publications/vienna-yearbook-of-population-research/vienna-yearbook-of-
population-research-2018-vol-16/] 

Wittgenstein Centre Progress Report 2011-2017
The Wittgenstein Centre (WIC) was established 
to bundle the existing strengths in demography in 
the Vienna area in order to create the critical mass 
needed for a globally leading research center. Over 
the first seven years of its existence it has already 
had a significant impact in terms of publications and 
advancing our vision. On top of its rather limited core 
funding, it has acquired significant competitive funding, 

not least in the form of eight European Research Commission (ERC) grants. This 
report presents scientific achievements and results, as well as core scientists 
and their research focus during the period 2011–2017. 

[www.wittgensteincentre.org/Jacomo/upload/about/wic_progress_report_
web.pdf]
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http://www.oeaw.ac.at/vid/publications/serial-publications/vienna-yearbook-of-population-research/vienna-yearbook-of-population-research-2018-vol-16/
http://www.wittgensteincentre.org/Jacomo/upload/about/wic_progress_report_web.pdf
http://www.wittgensteincentre.org/Jacomo/upload/about/wic_progress_report_web.pdf
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Past events
Demographic scenarios for the EU: IIASA together with the 
JRC held a launch event of a new flagship report on migration, 
population and education scenarios for the EU in Brussels on 4 June 
2019. http://www.iiasa.ac.at/web/home/research/researchPrograms/
WorldPopulation/Meetings/180418-JRC.html 

W i t t g e n s t e i n  C e n t r e 
Conference 2018 & 3rd Human 
Fertility Database Symposium 
Between 5 and 7 December 2018 
the Wittgenstein Centre (IIASA, 
VID/ÖAW, WU) and the Max Planck 
Institute for Demographic Research 
(MPIDR) organized a conference 
under the theme, Fertility across 
time and space: Data and Research 

Advances, that aimed to build on the expanding data availability and 
contribute to methodological and empirical advances in fertility 
research. 

© Barbara Simunics/ Wittgenstein 

Centre (IIASA, VID/ÖAW, WU) 

Transformative roles of 
sc ience in societ y  Wor ld 
population trends and the rise of 
homo sapiens literata, was the 
title of the opening plenary lecture 
given by Wolfgang Lutz at a plenary 
session of the Pontifical Academy 
of Sciences in the Vatican, between 

12 and 14 November 2018. The event took place at the Vatican and 
included an audience with Pope Francis.

Is Europe facing a population crisis? On 
18 October 2018, IIASA, together with the UN 
Population Fund (UNFPA), the Vienna Institute 
of Demography of the Austrian Academy of 
Sciences (VID), and the Institute for Human 
Sciences (IWM) invited representatives of 
the Austrian government, international 
organizations, academia, and media to a panel 
discussion. During the event, key findings from 

the UNFPA’s State of World Population Report 2018 were presented, 
focusing especially on Europe, of which Tomas Sobotka authored 
Chapter 5 on low fertility countries. In addition, the panel provided 
highlights of the new global population projection scenarios prepared 
by the Centre of Expertise on Population and Migration (CEPAM) 
Project (a collaboration between the Joint Research Center and 
IIASA).

The future of health care systems The 
Vienna Institute of Demography together 
with the Vienna University of Technology 
(TU) organized the Annual Meeting and 
100th Anniversary of the Austrian Economic 
Association (NOeG) that took place on 11 and 
12 May 2018. The conference looked at the 
debate on policy reforms that has to address 
the structure of the health sector as well as 

its organizational efficiency. It also looked at how health outcomes, 
health behavior, and access to health care differ across individuals. 
With income and wealth inequality being on the rise in many western 
countries, this raises policy issues about the role of health care 
systems in generating or mitigating health-related inequality.

Demographic Scenarios for the EU: 
Investigating the role of migration 
IIASA and the European Commission's Joint 
Research Centre organized a workshop from 
18 to 19 April 2018 in Brussels to present new 
alternate assumptions on future migration, 
fertility, mortality, and education, and labor 
force participation for the EU. The workshop 
provided a unique occasion for policymakers 

and population scientists to exchange and discuss possible alternative 
migration scenarios for Europe in terms of both size and composition.

IS EUROPE
 FACING A

POPULATION
CRISIS?

 18 October 2018, 10:00-12:00
 Austrian Academy of Sciences  

Dr. Ignaz Seipel-Platz 2, Vienna
 

The power of choice: Reproductive rights and the demographic transition  
 Alanna Armitage, United Nations Population Fund (UNFPA) 

  
Global population trends and the challenges arising from imbalances 
Prof. Wolfgang Lutz, Wittgenstein Centre (IIASA, VID/ÖAW, WU)

  
Low fertility in Europe: Regional contrasts and policy responses 
Dr. Tomas Sobotka, Wittgenstein Centre (IIASA, VID/ÖAW, WU)

  
Demography and democracy 

 Prof. Shalini Randeria, Institute for Human Sciences (IWM) 
  

 
 
 

Panel discussion on UNFPA's State of World Population Report 2018
 

Please RSVP by
17 Oct 2018: 
vid@oeaw.ac.at

 

Joint
Research
Centre

PF-Demographic.indd   1 26.02.18   10:30

Demographic  
and human capital 
scenarios for 
the 21st century
2018 assessment for 201 countries
Wolfgang Lutz, Anne Goujon, Samir KC, Marcin Stonawski, Nikolaos Stilianakis (Eds.)

• Patrick Lazarevic defended his PhD thesis summa cum laude. The 
title was, Was misst Self-Rated Health? Die Basis gesundheitlicher 
Selbsteinschätzungen und Unterschiede nach Geschlecht, Alter und 
Kohorte in Europa und Kanada, Technical University of Dortmund.

• Sonja Spitzer and colleagues were the poster winners at the 
Population Association of America Annual Meeting 2019 for their 
work on, The Subjective Cost of Young Children: A European 
Comparison.

• Bernhard Riederer received the City of Vienna Fund (MA7) for 
the project, Geringere Frauenerwerbstätigkeit in Wien: Welche Rolle 
spielen Mutterschaft und Migrationshintergrund? 

• Judith Kohlenberger, Wolfgang Lutz, and Maria Rita Testa 
received the 2018 University for Economics and Business in Vienna 
(WU) Award for Outstanding Achievements in Research  for their 
article, Human Capital, Values, and Attitudes of Persons Seeking 
Refuge in Austria in 2015.

• WU Best Paper Award 2018:
1. Lutz W (2017). Global Sustainable Development priorities 

500 y after Luther: Sola schola et sanitate. Proceedings of the 
National Academy of Sciences (PNAS) 114 (27), 6904-6913.

2. Crespo-Cuaresma J, et al. (2017). Economic Development and 
Forest Cover: Evidence from Satellite Data. Scientific Reports 
Vol. 7, 40678.

• Anna Matysiak was given the Dirk van de Kaa award for 
outstanding achievements in social demography and the interplay of 
population dynamics and social change at the European Population 
Conference (EPC) 2018 in Brussels.

Awards and grants:

http://www.iiasa.ac.at/web/home/research/researchPrograms/WorldPopulation/Meetings/180418-JRC.html
http://www.iiasa.ac.at/web/home/research/researchPrograms/WorldPopulation/Meetings/180418-JRC.html
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Upcoming events: 

Call for applications: Training course Bangkok
Between 4 and 22 November 2019, Sergei Scherbov will give a hands-on training 
course on demographic analysis with applications to aging and health. Designed for 
junior researchers and professionals working in fields related to mathematical demography 
and population studies, this workshop strengthens basic analytical skills and advanced 
techniques for demographic analysis. As in previous years, the course is organized 
with Chulalongkorn University in Bangkok. For the 2019 dates and application, please 
follow the announcements at www.iiasa.ac.at/web/home/research/researchPrograms/
WorldPopulation/Meetings/191104-CPS.html

Wittgenstein Centre conference 2019: Demographic aspects of 
human wellbeing 
11-12 November 2019, Vienna, Austria
More information: www.oeaw.ac.at/vid/events/calendar/conferences/demographic-
aspects-of-human-wellbeing/ 

Viennese Vintage Workshop 2019: Heterogeneous Dynamic 
Models of Economic and Population Systems
5-6 December 2019, Vienna, Austria
Hosted by the Vienna University of Technology (TU), and the Vienna Institute of Demography 
(VID) of the Austrian Academy of Sciences (ÖAW)
More information: www.oeaw.ac.at/vid/events/calendar/conferences/heterogeneous-
dynamic-models-of-economic-and-population-systems-2019/
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