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Editorial
M u l t i d i m e n s i o n a l 

demography has been at the 
heart of IIASA population 
work for decades and was 
the founding idea of the 
W i t tgens te in Cent re fo r 
Demography and Global Human 

Capital (IIASA, VID/ÖAW, WU). It is based on the 
simple idea that more human characteristics matter 
and thus should be included in demographic models 
along with the conventional factors of age and sex. 

Demography is the study of the changing 
size and composition of populations. While 
size is obvious, composition can be assessed 
according to several possible demographic 
dimensions that can be empirically determined. 
The  W i t tgens te in  Cent re  has  re cen t l y 
applied this approach in at least three ways.

The new European Centre of Expertise on 
Migration and Population (a joint effort of the 
European Commission’s Joint Research Centre 
and IIASA) will produce alternative scenarios of all 
European countries by age, sex, level of education, 
and labor-force participation. This 4-D approach 
will help to assess the long-term economic 
consequences of alternative migration scenarios 
in the context of Europe’s aging population.

The new Asian Demographic Research Institute 
is not only based on formal demography but also 
applies 3-D analysis (by age, sex, and education) 
to comparative analysis in Asia and to the 
interactions of population and environmental 
change. For this purpose in selected countries 
additional dimensions, such as urban/rural place 
of residence and region/province, are added. 

Finally, this issue of POPNET includes a 
Proceeding of the National Academy of Sciences 
(PNAS) paper that translates the Sustainable 
Development Goals into future population 
growth trajectories. Since the goals do not 
address population explicitly, multi-dimensional 
demographic models allow the transformation 
of health and education goals into fertility and 
mortality, and thus total population growth. 
This would not have been possible under the 
conventional age-and-sex-only approach. 

The possible applications of multidimensional 
demography are endless, they also make 
demography more relevant for the rest of the 
world.  —Wolfgang Lutz

Asian Demographic Research 
Institute (ADRI) takes lead in Asian 

comparative analysis 
Based in Shanghai, ADRI hosted the 2016 Asian Population Forum, bringing together 

leaders of demographic institutes from around Asia to revitalize the Asian MetaCentre for 
Population and Sustainable Development Analysis.

A sia is home to 60% of the world’s 
population, yet the proportion of attention 
it receives in international demographic 
research is disproportionately smaller. And 

much of the demographic research happens within 
national boundaries. Researchers from neighboring 
countries in Asia sometimes only meet at international conferences organized outside Asia. 
The recent establishment of the Asian Population Association has been a great step forward in 
helping to link individual demographers across the region. More is needed in terms of linking 
Asian research institutions.

The Asian MetaCentre for Population and Sustainable Development Analysis was established 
in 2000 with funding from the Wellcome Trust as a regional centre of excellence in population 
studies. Lead by the National University of Singapore, the College of Population Studies at 
Chulalongkorn University in Bangkok, and IIASA, it formed a large network of population research 
institutes around Asia, organizing scientific seminars and training workshops. The website  
www.populationasia.org lists dozens of such events and 32 special issues of journals or edited 
books that resulted from this collaborative work. After the Wellcome Trust funding scheme was 
phased out in 2006 the MetaCentre activities continued, but at a much lower level. The fact 
that the newly established ADRI not only joined the core group but also promised to inject new 
energy and funding into a revitalized MetaCentre was therefore warmly welcomed. The Asian 
Population Forum held in Shanghai in October 2016 was the first in a series of new activities. �

© gyn9038 | iStock

AIMING HIGH IN SHANGHAI

P O P U L AT I O N  N E T W O R K  N E W S L E T T E R

http://www.populationasia.org
http://www.istockphoto.com/at/foto/skyline-von-shanghai-gm494026986-77232215
http://www.iiasa.ac.at
http://www.wittgensteincentre.org


2

ADRI Structure:
ADRI is a research institute of Shanghai University and also serves as the 
headquarters of the Asian MetaCentre. Its work is divided into several 
research pillars.

ADRI will have a faculty of around 20 scientists, of whom half 
will be non-Chinese, with international training. A group of renowned 
demographers and population experts are leading the institute: 

International Scientific Advisory Board Members:
 

and Founder and Director, Wittgenstein Centre (IIASA, VID/ÖAW, WU).

and Dean, NUS Faculty of Arts and Social Sciences.

University, and President, Asian Population Association.
 

Brown University.

of Population Research and Australian National University (ANU).
 

Public Policy, ANU College of Asia and the Pacific.

Anthropology, Peking University.

Chulalongkorn University.

Between 15-17 November 2016 President Jin Donghan and a delegation 
from Shanghai University, Leiwen Jiang, Qian Guangren, and Liu 
Yuzhao visited IIASA and the Wittgenstein Centre to meet with IIASA 
Director General and CEO Pavel Kabat, Wolfgang Lutz, and other IIASA 
researchers to further strengthen ongoing collaboration and discuss future 
opportunities with a focus on population.

Leiwen Jiang, 
Director, 
Professor and 
Pillar Leader, 
Environment 
and Climate 
Change.

Samir KC, 
Professor 
and Pillar 
Leader, Human 
Capital and 
Development.

Yu Zhu, 
Professor and 
Pillar Leader, 
Internal 
Migration and 
Urbanization.

Guy J. Abel, 
Professor and 
Pillar Leader, 
International 
Migration.

Main research activities on Asia:  
Number of papers by authors from Asian institutes split by topic

The chart displays the changing distribution of research topics over 
time among all papers that are published in the 23 major international 
population journals and authored by scholars in Asian institutes.
Source: Leiwen Jiang More information about ADRI: http://adri.shu.edu.cn/ 
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Asian Demographic Research Institute 
On 1 July 2015, the IIASA World Population 
Program and the University of Shanghai, 
China, formally agreed to establish ADRI in 
Shanghai which also acts as the headquarters 
of the Asian MetaCentre for Population and 
Sustainable Development Analysis. In this 
context ADRI will closely collaborate with 
IIASA, the Wittgenstein Centre, the University 
of Singapore, Chulalongkorn University 
in Bangkok, the US National Centre for 
Atmospheric Research, and the Australian 
National University. Building on the IIASA 
methods of multi-dimensional demography it 
will study population dynamics by age, gender, 
education, rural/urban residence, household 
status, and health. The new institute will also 

create a platform for regional collaboration in demographic research and 
training through fostering research projects of common interest, holding 
annual Asian population fora, organizing demographic training workshops 
around the region, and hosting international visiting scholars. The first 
Shanghai Population Forum on Future Directions in Asian Population 
Research took place from 10-12 October 2016.

© ADRI, Shanghai University
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In the framework of the European 

for Migration and Demography, 
the Centre of Exper t ise on 

Population and Migration was 
created in response to a need for 
strengthening demographic expertise 
with the European Commission with 
a specific focus on implications of 
migration. 

The Centre aims to bring new 
understanding to how migration 
could impact the future EU economy 
and society, and what policies could 
lead to the most positive outcomes. 
The basic rationale for the creation 

of the new Centre is that the EU member states must deal not only with short-term challenges 
in the context of the refugee crisis but also have to understand the longer term implications in 
the context of an aging population. Against this background, the Centre will conduct research 
on the likely longer-term impact of alternative migration scenarios on the changing structure 
of Europe’s population by not only considering age and sex but also education and labor force 
participation. This information is necessary to inform EU migration policy. For selected EU 
countries it will also conduct scenarios according to place of birth, religion, language use, and 
other social dimensions. The Centre will also produce alternative scenarios for future conditions in 
potential sending countries in Africa and Western Asia that may result in out-migration pressures.

The new research partnership is co-headed by IIASA World Population Program Director 
Wolfgang Lutz, also the founding director of the Wittgenstein Centre, and by Delilah Al-
Khudhairy, director of Policy Support Coordination at the JRC. The Centre of Expertise on 
Population and Migration is initially funded for three years. The research staff will include 
five postdoctoral fellows who will work at IIASA, and five demography experts stationed at 
JRC-Ispra. �

Refugee research 
In a new study, Wittgenstein Centre researchers 
assessed the skills, attitudes, and values of 
asylum seekers and refugees who arrived in 
Austria in summer and fall 2015. They found 
that, refugees coming from Syria and Iraq 
in particular are well educated, have rather 
liberal values, and come from a predominantly 
middle-class background. The study details 
were published in the internationally renowned 
journal PLOS ONE.

Buber-Ennser I, Kohlenberger J, Rengs B, Al 
Zalak Z, Goujon A, Striessnig E, Potančoková 
M, Gisser R, Testa MR, Lutz W (2016). Human 
capital, values, and at t itudes of persons 
seeking refuge in Austria in 2015. PLOS ONE  
[pure.iiasa.ac.at/13831/]

a new research partnership to provide science-based knowledge on migration and 
demography to support EU policy.

EC-JRC/IIASA Centre of Expertise on  
Population and Migration

Launch event in Brussels 20 June 2016: (from left to right)  
Klaus Rudischhauser, EC; Mariana Kotzeva, EC; Reiner Munz, 
EPSC; Alessandra Zampieri, EC; Wolfgang Lutz, IIASA; Kristalina 
Georgieva, EC; Vladimir Šucha, EC; Tibor Navracsics, EC; Delilah 
Al Khudhairy, EC; Christos Stylianides, EC; Anne Goujon, IIASA; 
Pavel Kabat, IIASA. 

Call for applications

Hands-on workshop on modeling 
and projecting sub-national 
population trends
7-11 April 2017 at ADRI (Shanghai University)

This Asian MetaCentre training workshop 
will focus on the analysis of recent trends in sub-
national (provincial) populations stratified by age, 
sex, education and urban/rural place of residence, 
and develop alternative scenarios for the future 
following the Shared Socioeconomic Pathways’ 
narratives and Sustainable Development Goals’ 
(SDG) scenarios.

This workshop will be the first in a series 
and focus initially on the following eight 
countries: Bangladesh, China, India, Indonesia, 
Iran, Nepal, Philippines, and Thailand. Starting 
with the analysis of census and relevant survey 
data, the scenarios will be developed jointly with 
national experts, and calculated and published 
in peer-reviewed outlets. 

The results are expected to be of high policy 
relevance for national and sub-national planning 
in the countries concerned. After the workshop, 
participants will be able to perform such 
projections independently. Funding is available 
to cover the costs for selected participants. 
If interested, please contact Samir KC kc@
iiasa.ac.at or Yu Zhang zhang.yu.sh@qq.com. 
Application deadline: 31 December 2016. 
More information: 
www.iiasa.ac.at/WICWorkshop2017

IIASA/ADRI summer school 
“Demography, Human Capital and 
Economic Growth”
19-23 June 2017 at ADRI (Shanghai University)

ADRI in collaboration with IIASA and the 
Wittgenstein Centre is hosting the first Asian 
summer school on how demographic trends 
and improving educational attainment impact 
on economic growth around Asia. This will also 
include discussions about the so-called first 
and second demographic dividends and on 
the role of human capital as a determinant of 
economic development. Leading international 
scholars from Asia, Europe, and the USA will 
give lectures providing overviews of the state 
of knowledge in these fields.

Participants in the summer school will 
typically be post-docs or recent PhDs from 
around the world. There are only 20 places, 
and acceptance is competitive. Tuition is free, 
and a number of bursaries for travel and 
living expenses are available upon request. 
If interested, please contact Samir KC kc@
iiasa.ac.at or Yu Zhang zhang.yu.sh@qq.com. 
Application deadline:  1 March 2017. 
More information: 
www.iiasa.ac.at/WICSummerSchool2017 
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Meeting the Sustainable Development Goals leads to
lower world population growth
Guy J. Abela,b, Bilal Barakatb, Samir KCa,b,1, and Wolfgang Lutzb,1

aAsian Demographic Research Institute, Shanghai University, Baoshan, 200444 Shanghai, China; and bWittgenstein Centre for Demography and Global
Human Capital (International Institute for Applied Systems Analysis, Vienna Institute of Demography/Austrian Academy of Science, Vienna University of
Economics and Business), 2361 Laxenburg, Austria

Contributed by Wolfgang Lutz, October 25, 2016 (sent for review July 12, 2016; reviewed by Joel E. Cohen and Hans-Peter Kohler)

Here we show the extent to which the expected world population
growth could be lowered by successfully implementing the recently
agreed-upon Sustainable Development Goals (SDGs). The SDGs include
specific quantitative targets on mortality, reproductive health, and
education for all girls by 2030, measures thatwill directly and indirectly
affect future demographic trends. Based on a multidimensional model
of population dynamics that stratifies national populations by age,
sex, and level of education with educational fertility and mortality
differentials, we translate these goals into SDG population scenarios,
resulting in population sizes between 8.2 and 8.7 billion in 2100.
Because these results lie outside the 95% prediction range given by
the 2015 United Nations probabilistic population projections, we com-
plement the study with sensitivity analyses of these projections that
suggest that those prediction intervals are too narrow because of un-
certainty in baseline data, conservative assumptions on correlations,
and the possibility of new policies influencing these trends. Although
the analysis presented here rests on several assumptions about the
implementation of the SDGs and the persistence of educational, fer-
tility, and mortality differentials, it quantitatively illustrates the view
that demography is not destiny and that policies can make a decisive
difference. In particular, advances in female education and reproduc-
tive health can contribute greatly to reducingworld population growth.

world population | scenarios | Sustainable Development Goals |
female education | reproductive health

Today, the future of world population growth looks more
uncertain than it did a decade ago because of a controversial

recent stalling of fertility decline in a number of African coun-
tries and a controversy over how low below replacement level
fertility will fall, particularly in China (1). Probabilistic population
projections try to quantify these uncertainties based on statistical
extrapolation, expert judgement, or a blend of both (2, 3). Al-
though such projections published in 2008 (4) gave a 95% pre-
diction interval ranging from 5.2 to 12.7 billion for the global
population in the year 2100, probabilistic projections published by
the United Nations (UN) Population Division in 2015 based on a
different approach give a much narrower 95% interval ranging
from 9.5 to 13 billion in 2100 (3). Another recent set of world
population projections defined alternative global population sce-
narios in the context of the work of the Intergovernmental Panel
on Climate Change (IPCC) and related integrated assessment
models. In the medium scenario these Shared Socioeconomic
Pathways (SSPs) show a peaking of world population around 2070
at 9.4 billion, followed by a decline to 9 billion by the end of the
century with high and low scenarios reaching 12.8 and 7.1 billion,
respectively (5, 6). As discussed below, these differences in world
population projections result from different approaches taken in
terms of disaggregating national populations according to age, sex,
and education structures and in combining statistical extrapolation
with expert knowledge in specifying assumptions for the future.
In September 2015 the leaders of the world under the um-

brella of the United Nations in New York subscribed to an
ambitious set of global development goals, the Sustainable De-
velopment Goals (SDGs). If actually pursued, several of these

targets, particularly in the fields of reproductive health and female
education, will have strong direct and indirect effects on future
population trends, mostly in the direction of lower population
growth. In this paper we endeavor to translate the most relevant of
these goals into SDG population scenarios and thus quantify the
likely effects of meeting these development goals on national
population trajectories. The results show that meeting these goals
would result in the world population peaking around 2060 and
reaching 8.2–8.7 billion by 2100, depending on the specific SDG
scenario (Fig. 1). This analysis quantitatively demonstrates that
demography is not destiny and that policies, particularly in the
field of female education and reproductive health, can contribute
greatly to reducing world population growth.
The different variants of the SDG scenario specified here, al-

though consistent with the SPP scenarios, all lie substantially below
the lower bound of the 95% band given by the most recent prob-
abilistic UN projections (Fig. 1). This difference evidently poses
serious questions to the reader. Therefore, after describing the
definition and calibration of the demographic SDG scenarios, this
paper has a second section in which we perform sensitivity analyses
of the UN population projections, using the UN’s software; our
analyses suggest that the prediction range given by the UN un-
derestimates the full uncertainty of possible future world pop-
ulation growth. We study the sensitivity with respect to possible
baseline errors and correlation and show how explicit incorporation
of heterogeneity in level of education changes the picture. Our
main point, however, is that the UN model rests on the strong
assumption of structural continuity of past trends extrapolated over

Significance

The future of world population growth matters for future human
well-being and interactions with the natural environment. We
show the extent to which world population growth could be
reduced by fully implementing the Sustainable Development
Goals (SDGs) whose health and education targets have direct and
indirect consequences on future mortality and fertility trends.
Although this assessment is consistent with the Shared Socio-
economic Pathways scenarios used in the Intergovernmental
Panel on Climate Change context, it is inconsistent with the
prediction range of the United Nations projections for which we
present sensitivity analyses and suggests that their range is likely
too narrow. Given our assumptions, the SDGs have a sizable ef-
fect on global population growth, providing an additional ratio-
nale for vigorously pursuing their implementation.

Author contributions: G.J.A., B.B., S.K., and W.L. designed research, performed research,
contributed new reagents/analytic tools, analyzed data, and wrote the paper.

Reviewers: J.E.C., The Rockefeller University and Columbia University; and H.-P.K., Univer-
sity of Pennsylvania.
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the full 21st century, an assumption that is incompatible with the
aspiration of the UN’s own SDGs to mount an historically un-
precedented effort to change the course of global development.

Translating the SDGs into Corresponding Population
Scenarios
The SDGs as approved by the UN General Assembly in the
presence of most heads of state in September 2015 contain 17
goals and 169 specific targets. Unlike the previous Millennium
Development Goals (MDGs), which were set in 2000 with the
target year 2015, the SDGs refer not only to developing countries
but instead to all countries in the world, and they include envi-
ronmental dimensions in addition to social and economic di-
mensions. Many of the SDGs are motivated by their longer-term
future impacts, such as the energy and climate change goals, but
the goals themselves have a target year of 2030 to allow better
monitoring of the actual achievements of these goals. Some of
the goals and associated targets are expressed in precise nu-
merical form and refer to existing indicators; others are more
qualitative in nature and refer mostly to the direction of change.
Population trends are not explicitly mentioned in the SDGs, but

several of the SDGs are directly or indirectly related to future
demographic trends. The SDG goals related to child mortality,
maternal mortality, causes of death, and reproductive health can
be translated more or less directly into future mortality and fer-
tility pathways. To assess the indirect effects of improvements in
education on fertility and mortality quantitatively, we use recent
advances in multidimensional population modeling, namely the
3D analysis by age, sex, and level of education (7). This work is
based on the insight that, after age and sex, the level of education
is the most important source of observable population heteroge-
neity. Consistently, more-educated women experience lower fer-
tility and lower child mortality, particularly during the process of
demographic transition, and more-educated men and women have
higher life expectancies. This relationship has been corroborated
recently (7), and the case has been made that improvements in
female education have functional causality on declining fertility
(8). It has been shown that, even under identical sets of education-
specific fertility trajectories, different education scenarios alone
can induce a variation of more than 1 billion in the size of the total
world population by midcentury (7).
We define special scenarios translating the SDGs into pop-

ulation trajectories against the background of a recent set of

scenarios developed for and by the international climate change
research community, the SSPs (6). The human core of the SSPs
also consists of population scenarios by age, sex, and level of
education for all countries to the year 2100 (5). In the following
discussion we refer to three of the five SSPs, namely SSP1 (the
rapid-development scenario), SSP2 (the middle-of-the-road sce-
nario), and SSP3 (the stalled-development scenario). Although
the methodology and the empirical dataset of the SSPs are used
here, we redefine some of the specific assumptions regarding fu-
ture fertility, mortality, and education with reference to the SDGs
and their specific targets. As specified in detail in the following
paragraphs, the main underlying idea is that implementing the
SDGs will help speed up the process of demographic transition
that otherwise would occur more slowly. In the following trans-
lation of the SDGs into population trends the goals are inter-
preted as a one-time booster to development between 2015 and
2030 to be followed beyond 2030 by development at a more
regular speed. For this reason the SDG population scenarios are
lower than the middle-of-the-road SSP2 scenario but are not as
low as the fast-development SSP1 scenario, which assumes
accelerated social development throughout the century. Because
of the path dependencies of the education expansion and the
demographic transition, this 15-y booster will result in education,
fertility, and mortality levels lower than those of SSP2 for the rest
of the century. For readers who think that the boost in develop-
ment caused by the SDGs will continue beyond 2030, for the rest
of the century, the SSP1 scenario is a reasonable approximation,
although the SSPs were defined before the SDGs and hence differ
in some minor aspects.

Operationalizing the Education Targets
SDG4, which aims to “ensure inclusive and equitable quality
education and promote life-long learning opportunities for all”
consists of 10 targets. The most specific of these targets, 4.1,
states that “by 2030, ensure that all girls and boys complete free,
equitable and quality primary and secondary education leading
to relevant and effective learning outcomes.” This target can be
directly translated into demographic outcomes in the context of
the multidimensional population projections methodology men-
tioned above. Other targets referring to early childhood develop-
ment, equal access to vocational and tertiary education (without
giving quantitative targets), skills for employment, education facili-
ties, scholarships, and teacher training highlight other important
aspects of education that are more difficult to translate into quan-
titative models. However, two further targets with rather specific
aspects also can be partially quantified, namely 4.5 (“By 2030,
eliminate gender disparities in education and ensure equal access to
all levels of education and vocational training for the vulnerable,
including persons with disabilities, indigenous peoples and children
in vulnerable situations”) and 4.6 (“By 2030, ensure that all youth
and a substantial proportion of adults, both men and women,
achieve literacy and numeracy”). If we consider that 4.5 is just one
specific aspect of the more general target 4.1, which already includes
universal high-quality education of all boys and girls, and that, in-
deed, if target 4.1 is realized, all young men and women will become
literate and numerate, no additional assumptions need to be made.
Although universal primary education was part of the earlier

MDGs, the addition of universal secondary education in the
SDGs is new and much more ambitious. This addition is based
partly on recent insights that, for poor countries to come out of
poverty, universal primary education is not enough and must be
complemented by secondary education for broad segments of the
population (9). For countries that currently have very low pri-
mary school enrollment, the target of universal secondary edu-
cation by 2030 may seem overly ambitious. For this reason there
have been some discussions within the United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO) and
elsewhere about whether this target should be interpreted in

Fig. 1. Future world population growth as projected according to the three
SSP scenarios, the range of SDG scenarios presented here, and the proba-
bilistic ranges given by the UN population projections.

Abel et al. PNAS | December 13, 2016 | vol. 113 | no. 50 | 14295
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terms of the somewhat more realistic achievement of universal lower
secondary education or whether it actually implies universal com-
pletion of upper secondary school, which indeed is not achieved in
all industrialized countries. We account for this difference in inter-
pretation by specifying an alternative SDG education scenario,
SDG2, in which only universal lower secondary education is reached
in 2030; the two other scenarios, SDG1 and SDG3, are based on the
literal meaning of the goal of universal upper secondary education by
2030 but differ in their fertility assumptions.
The scenarios of educational expansion underlying the pop-

ulation projections presented here result from a further re-
finement of the education model presented in Lutz et al. (5). In
summary, we project the share of the population ever reaching or
exceeding a given attainment level. These projections are made
separately by country and sex but with shrinkage within a Bayesian
framework (with weakly informative priors). The mean expansion
trajectories are modeled as random walks with drift (and potential
mean reversion) and independent noise at a probit-transformed
scale (see Fig. S1 for India and Nigeria). More details about this
new education model are given in the Supporting Information.

Translating the Health Targets into Future Mortality
Trajectories
Like many of the other goals, SDG3 (“Ensure healthy lives and
promote well-being for all at all ages”) consists of some very
specific and some general targets. There are specific numerical
targets for the reduction of maternal mortality and infant mor-
tality. Less specific but still highly relevant for future fertility
trends is target 3.7 referring to reproductive health and family
planning, which is discussed in the fertility section below.
Many other of the 13 specific health targets relate to indi-

vidual causes of death such as HIV/AIDS, tuberculosis, malaria,
water-borne diseases, accidents, substance abuse, chemical pol-
lution, and preventable noncommunicable diseases in general.
Modeling in detail how these specific targets on certain causes of
death would translate into aggregate mortality rates for all
countries of the world is beyond the scope of this paper. Instead
we refer to a major recent exercise involving more than 100 in-
ternational mortality experts identifying the different forces that
will influence future mortality trends and translating them into
alternative future mortality trajectories (10, 11). Three mortality
trajectories (high, medium, and low) were defined for all coun-
tries. The low path corresponds quite well, both qualitatively and
quantitatively, to the health and mortality targets discussed above.
Because this trajectory was also specified in terms of education-
specific mortality trends—with more-educated women having uni-
versally lower child mortality rates and better-educated adults living
longer on average —the education scenarios discussed above also
will indirectly influence the future course of national mortality
trends. Furthermore, the effects on the education-specific mortality
rates of other goals, in particular those referring to eradication of
poverty and hunger and to improvement of governance, are as-
sumed already to have been captured by the very optimistic mor-
tality assumptions used for this low-mortality trajectory.

Defining Education-Specific Fertility Trajectories
In addition to the indirect effect of education on aggregate fer-
tility levels, the health SDG includes one target that is likely to
affect education-specific fertility rates directly. Target 3.7 states
“By 2030, ensure universal access to sexual and reproductive
health-care services, including for family planning, information
and education, and the integration of reproductive health into
national strategies and programmes.” Although the second part
of the target is more organizational in nature, the first part refers
directly to the concept of meeting the unmet need for contra-
ception and has the potential to affect fertility levels directly by
rapidly increasing contraceptive use. The unmet contraceptive
need is usually defined as the proportion of currently married

women who are not currently using contraception and who say
that they do not want another child in the near future. In esti-
mating the number of births that would be avoided in the hy-
pothetical case that all unmet contraceptive need were met, it is
important to distinguish further between unmet needs for birth
spacing and for limiting overall family size. Only the latter can be
assumed to have a lasting effect in lowering fertility rates.
Several authors have attempted to estimate quantitatively the

effect on national fertility levels of meeting the unmet need for
contraceptives. The most comprehensive analysis is by Bradley at
al (12), using all available Demographic and Health Surveys
(DHS) and applying a more precise definition of measuring the
unmet need for limiting family. For the global average of all 59
DHS for developing countries, they find that, if the unmet
contraceptive need were eliminated, the total fertility rate (TFR)
would be 20% lower (i.e., 3.3 instead of 4.1 children per woman).
They find regional differences, with the hypothetical decline
being highest in absolute terms in East and Southern Africa (3.7
compared with 5.0 children per woman) and in relative terms in
Latin America and Caribbean (2.0 versus 3.0 children per
woman). In West and Central Africa the decline would be the
smallest (4.9 versus 5.4 children per woman) because the desired
family size is still very high in this part of Africa. Hence, loosely
speaking, these calculations refer only to the difference between
desired and actual family sizes, whereas education of women also
tends to result in lowering the desired family size.
In operationalizing the SDG fertility scenario, the assumption

that achieving “universal access to sexual and reproductive
health-care services, including for family planning, information
and education” will result in 20% lower education-specific fer-
tility rates by 2030 is relatively straightforward. Because these
services cannot be established overnight, this scenario is imple-
mented by gradually lowering fertility rates from their current
levels to a level that is 20% lower than that in the middle-of-the-
road scenario (SSP2) by 2030 (Fig. 2). For the period 2015–2030
the SDG1 and SDG2 scenarios are also equivalent to the as-
sumptions made for education-specific fertility under the rapid
social development scenario (SSP1). After 2030, however, the
SSP1 and the SDG1 and SDG2 scenarios start to differ in their
fertility assumptions because under SSP1 the low-fertility tra-
jectory is assumed to continue, whereas in the SDG scenario
narratives there is a gradual return to the middle-of-the-road
trajectory. The return will not be abrupt and will be complete
only after the overall TFR has reached a level of 1.6 children per

Fig. 2. Education-specific fertility rates for Nigeria under the assumptions
of the SSP2 scenario and the 20% lower SDG1 scenario.
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woman (see Supporting Information for more details). The methods
for determining the education-specific fertility trajectories for SSP1
und SSP2 are described in detail elsewhere (5).
To test further the projections’ sensitivity to different trans-

lations of the SDGs into education-specific fertility rates, we also
made the more conservative assumption that those rates will de-
cline by only 10% by 2030 in relation to the middle-of-the-road
SSP2 scenario, rather than by 20% as assumed in the SDG1 and
SDG2 scenarios. The SDG3 scenario thus combines a 10% de-
cline in education-specific fertility rates with the assumption of
universal senior secondary education by 2030.

Migration and Other Factors
Migration is the third factor, in addition to fertility and mortality,
that directly affects national population sizes in the future. Al-
though migration can have significant effects, especially for small
populations with high in- or out-migration, it is a negligible
factor for global population growth and affects the projections
only through the assumption that migrants will have the fertility
and mortality rates of the country of destination. Except for
stressing the need for orderly migration and the rule of law, the
SDGs do not give any specific quantitative targets that would
suggest either higher or lower international migration streams in
the future. For this reason the migration assumptions of the SDG
scenarios are the same as those used for the middle-of-the-road
SSP2 scenario, i.e., that constant in- and out-migration rates grad-
ually diminish toward the end of the of the projection period (5).
Several of the other SDGs that were not discussed above, such as

end of poverty and end of hunger, reduced inequalities, decent
work, economic growth, affordable and clean energy, climate ac-
tion, and quality of institutions, could have potential indirect effects
on future fertility, mortality, migration, and education. To study
whether these factors are likely to have effects beyond those as-
sumed in the SDG scenarios here remains a research topic for the
future. However, for our attempt to develop a first approxima-
tion of demographic scenarios that reflect the SDGs, we assume
that the specified sets of low-fertility and -mortality and high-
education trajectories implicitly include all the other possible in-
direct effects of different SDGs on those demographic trends.
More information about methods, data, and assumptions and

country-specific results are provided in the Supporting Informa-
tion. In particular, the model producing the education scenarios
is described in detail. The basic model in the education scenarios
specifies that the inverse probit of the share attaining a given

education level or higher among the entire cohort follows a
random walk with country-specific drift. The Supporting Infor-
mation also lists in tabular form the numerical results of pro-
jections for the different SDG and SSP scenarios to 2100 for all
world regions and selected larger developing countries, provides
more details on the sensitivity analysis of the UN projections, and
shows the results of selected country-specific sensitivity analyses.
All programs and input data used can be found at www.iiasa.ac.at/
SDGscenarios2016.

Scenario Results
Figs. 1 and 3 show the resulting population growth trajectories at
the global level and for Nigeria (and India in Fig. S2). Table S1
also shows numerical results by continents. More details, in-
cluding country-specific results, are given in the Supporting In-
formation. As expected from the assumptions listed above, SDG1
gives the lowest population, and SDG3 gives the highest pop-
ulation of the three SDG scenarios. The SDG scenarios are to-
ward the lower end of the SSP1–SSP3 range, generally below the
middle-of-the-road scenario SSP2 and above the rapid-development
scenario SSP1. The SDGs tend to fall into the lower quartile of the
prediction ranges given by the UN probabilistic population pro-
jections at the national level, as can be seen for Nigeria in Fig. 4. At
the global level, however, all SDG scenarios lie far below the 95%
range of the UN range. This difference in the prediction ranges of
the national and global results is mostly a consequence of the very
low correlations assumed in the UN projections, as discussed below.
The SDG scenarios as defined here result in a world population

that still increases to 8.8–9.1 billion by midcentury and then levels
off and starts a moderate decline to 8.2–8.7 billion by 2100. This
trajectory is significantly below the medium variant of the UN
projections, which reaches 9.7 billion in 2050 and 11.2 billion in
2100. This lower global population trajectory is caused primarily by
the accelerated declines in fertility associated with the female ed-
ucation and reproductive health goals in Africa and Western Asia.

Sensitivity Analysis of UN Probabilistic Population Projections
In 2012, the UN Population Division first published probabilistic
world population projections to 2100 based on a Bayesian model
that estimated future national fertility trajectories drawing from
the collective experience of all countries for the period 1950–
2010 (13). These projections include crucial model assumptions
about the ultimate level of fertility and an eventual increase of
fertility in countries that reach very low fertility levels. The 2015
revision of these projections applies a similar model with the

Fig. 3. Nigeria: Resulting population size for the SDG1–3 and the SSP1–3
scenarios and UN ranges.

Fig. 4. Sensitivity analysis, global level. From left to right the panels show
the following projections: the UN 2015 assessment as published by the UN;
the UN model as applied to baseline data in the UN 2008 assessment; the UN
model applied to a 10% higher baseline TFR in selected countries; the 10%
lower baseline TFR; and the UN 2015 model assuming perfect correlation.
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addition of a probabilistic mortality component and updated base-
line data (3). As we show in the following discussion, this extrapo-
lative model is particularly sensitive to small changes in the baseline
data for the most recent years.
In many countries, particularly in sub-Saharan Africa, the in-

formation about current population size, fertility, and mortality
levels is fragmentary, with estimates often based on outdated
censuses or surveys that may show contradictory results. Nigeria
is a case in point. In 2008 the UN estimated a TFR of 5.32 for
the period 2005–2010; for the 2012 assessment the TFR was
corrected upwards by 13%, to 6.00. In the 2015 assessment the
estimate for 2005–2010 again was lowered somewhat, to 5.91.
This minimal downward correction in the baseline TFR resulted
in a major change in the median population size projected for
2100 for Nigeria from 914 million (in the 2012 assessment) to
752 million (in the 2015 assessment). The DHS (14) gives a TFR
of 5.5 for 2010–2013, which, if implemented in the UN model,
would give a still much lower projection. Baseline uncertainty
exists for many countries, particularly in Africa. Even in China,
which still has the world’s largest national population, estimates
for recent the TFR range from 1.8 to 1.2 (15), an uncertainty of
20% up or down from 1.5.
We present three different sensitivity analyses with respect to

uncertainty in the baseline data. In the first, we only use the UN’s
own fertility baseline data, because they have been used in suc-
cessive assessments from 2008 to 2015 and apply the probabilistic
model used in 2015. The first two panels on the left of Fig. 4
present the results of this exercise, showing that the two assess-
ments published only 7 y apart show a qualitatively very different
pattern for the 21st century. Based on the 2008 baseline the same
model shows a median that levels off and starts to decline before
reaching 10 billion. The third and fourth panels in Fig. 4 show
the results of projections in which the fertility baseline is assumed
to be systematically 10% higher or lower, respectively, than in the
2015 Revision of World Population Prospects (WPP2015) in the
countries of sub-Saharan Africa and South Asia and in China but
remains unchanged for all other countries. The results show that
the projection model is so sensitive to possible systematic errors in
baseline fertility that the resulting 95% prediction intervals for the
world to the end of the 21st century do not even overlap: Under
the “reduced TFR” scenario the upper end of the 95% range in
2100 is 10.8 billion, and under the “increased TFR” scenario the
lower end of the range is 11.4 billion.
One may argue that the possibility of a systematic upward or

downward bias in baseline TFR is rather unlikely, but it cannot
be ruled out because the same kinds of measurement instru-
ments (such as DHS or related surveys) are used for virtually all
African countries. For this reason we also tested the sensitivity to
baseline errors in just one country with the baselines in all other
countries of the world remaining unchanged (see Supporting
Information). The results for Kenya (in Fig. S3) show that, even
without assuming any systematic error across groups of coun-
tries, the projected median population size in 2100 with the TFR
reduced by 10% from baseline is below the lower end of the 80%
range of the projections based on the increased baseline TFR. In
sum, these calculations demonstrate that purely extrapolative
statistical models that do not take into account any country-
specific substantive information about socio-economic or insti-
tutional determinants of fertility or expert knowledge about
foreseeable changes are highly sensitive to possible measurement
errors in the most recent data points.
Another reason for the narrow global prediction interval of

the UN projections results from assuming virtually no intercountry
correlation for the rest of this century. As a consequence, even the
UN’s own high and low variants, which assume perfect correlation
of fertility, lie far outside the 95% range of their probabilistic
projections. In the case of no or low correlation, the trajectories
above expectation in one country cancel those below expectation

in another country. While for most individual countries the dif-
ferent SDG scenarios lie within the 95% prediction interval of the
UN (see the example of Nigeria in Fig. 3 and India in Fig. S3), the
assumption of virtually no intercountry correlation partially ex-
plains why at the global level they lie outside the 95% prediction
interval.
Because the given software does not allow specifying alter-

native levels of correlation for the future, we could only emulate
the case of assumed perfect correlation (right panel in Fig. 4).
The resulting probabilistic prediction range is wider than the
official probabilistic projections by a factor of five. It also shows
that, in probabilistic terms, the range between the UN’s high and
low variants (16.6 and 7.3 billion in 2100, respectively) corre-
sponds roughly to 85% of the range given by these projections
with perfect correlation, although they lie far outside the 95%
range of the official projections.

Discussion
In the context of sustainable development, world population
growth is sometimes called “the elephant in the room.” Many
view it as one of the most important factors in causing envi-
ronmental degradation and in making adaptation to already
unavoidable environmental change more difficult (16–18). At the
same time it is widely perceived as a politically sensitive topic
(19), and indeed the 1994 International Conference on Population
and Development explicitly opposed the setting of “demographic
targets.” Fertility decisions are considered a private matter, with
the role of the state being only to assure reproductive rights and to
provide reproductive health services. It is presumably for this
reason that the new SDGs do not mention population growth or
fertility explicitly in any of the 169 targets. However, many of the
goals and targets deal with factors that directly or indirectly in-
fluence fertility and thus population growth.
In this paper we quantified the likely effects of some of the

most relevant SDG targets in the areas of health and education
based on a set of plausible assumptions. In doing so we built on
the recent literature that has quantified the effects of education,
in particular female education, on fertility, child mortality, and
life expectancy in general. There is increasing evidence that
education, particularly in countries in demographic transition,
has a direct causal effect on lowering desired family size and
empowering women to realize these lower fertility goals. The
availability of reproductive health services also helps enhance
contraceptive prevalence. Because universal primary and second-
ary education of all young women around the world is a prominent
goal in its own right (SDG 4) and is politically unproblematic—
except for a few fundamentalist groups that oppose girl’s education—
this focus on education provides a strong and convincing policy
paradigm that, in addition to all the other beneficial consequences of
education, also leads to lower fertility (20).
Lowering child mortality and decreasing adult mortality from

many preventable causes of death are also politically unproblematic
policy priorities. For child mortality the SDGs give precise nu-
merical targets that could be directly translated into demographic
trajectories and could be complemented through estimates of the
indirect effects of better education on survival at all ages. This
exercise also could build on the recently developed set of SSPs that
now are widely used among the integrated assessment and climate
change research community and for which alternative projections of
populations by age, sex, and level of educational attainment provide
the human core. These scenarios also blend the effects of edu-
cation with those of income and better food security, which are
other important SDGs. Although clearly more research is needed
to study the synergies between the different SDGs (21) and their
possible additional impacts, the range of population trajectories
resulting from different specifications of the SDG scenarios pre-
sented in this paper would likely not change significantly and
hence present a good first approximation.
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It is important to stress that this quantification of the likely
effects of implementing of the SDGs on future population trends
rests on many assumptions and therefor includes many “ifs.”
First, it is far from certain that the relevant SDGs will be fully
implemented in all countries of the world. One can look at
the MDGs set for 2000–2015 for guidance on this issue: The
achievement was impressive in the global average, but at the
country level the record was mixed. In particular, it may be un-
likely that the ambitious education targets will be met in some of
the poorest African countries. For this reason we have included
some less ambitious education goals among the set of SDG
scenarios. Similarly, the assumption that universal access to re-
productive health services will result in 20% lower education-
specific fertility rates may be questionable. Therefore we also
included scenarios that assume only a 10% effect. Finally, we
assume that the assessed relationships between education and
fertility and between education and mortality persist over the
entire projection horizon. Although there is strong theoretical
and empirical support for the assumption that education has a
persistent functional causal effect over the course of demo-
graphic transition (5, 7), the education effect is far from being a
universal certainty, and the results based on this assumption
therefore must be viewed as conditional.
It also was noted that the population growth trajectories that

would result from the successful implementation of the SDGs,
although consistent with the SSP scenarios, would lie far outside
the 95% prediction range given by the 2015 UN probabilistic
population projections. For this reason we conducted sensitivity
analyses of the UN projections using their own software and
came to the conclusion that the prediction ranges as presented
are likely too narrow for considering the full range of possible
future trajectories, including possible structural discontinuities.
We presented analyses showing the great sensitivity of the UN
projections to possible errors in baseline estimates of fertility and
assumptions concerning the correlation among national trends.
Both aspects suggest that markedly wider prediction ranges
should be considered. There are further problems with the sta-
tistical extrapolation model used by the UN that go beyond the
scope of this paper. In particular, one may question the model

in which all national fertility trends are given equal weight,
irrespective of whether they summarize the experience of only a
few thousand couples or hundreds of millions of couples. Be-
cause in fertility couples, not states, are the relevant decision-
making units, and many countries are highly heterogeneous with
respect to reproductive behavior, one could well argue that cou-
ples rather than countries are the independent units of observa-
tion that should be given equal weight; doing so would greatly
change the projection results. Again, this change would work in
the direction of a broader range of uncertainty.
The world community under the leadership of the UN launched

an unprecedented global effort to accelerate global development
strongly within the framework of the SDGs. Many of these goals,
if reached, will have important effects in lowering future fertility
and mortality rates, particularly in the least developed countries.
However, ambitious as these goals are, leaders of all countries and
the entire UN system have committed themselves to do whatever
is required, possibly including unconventional measures, to reach
the specified targets, and progress is being monitored closely. This
new global effort is, by definition and by its explicit aspiration, a
discontinuity of past trends and hence cannot be captured by
statistical extrapolation of past trends.
More importantly, the analyses presented in this paper show

that, indeed, demography is not destiny, and policies in the field
of reproductive health and female education can have very sig-
nificant longer-term impacts on global population growth. More
specifically, they also illustrate how progress toward reaching the
SDGs can result in accelerated, strictly voluntary fertility declines
that could result in a global peak population around midcentury.
These strong effects of the SDGs on lowering global population
growth in a politically unproblematic and widely accepted way
provide an additional rationale for vigorously pursuing the imple-
mentation of the SDGs.
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to take stock of what scientific progress has been made to date, and 
to discuss priorities for future research. The nine fully peer-reviewed 
papers are themed around four major subjects: 

extremes.

through the lens of human capital.
In addition, distinguished demographers around the world were 

also invited to contribute to the Demographic Debate section on 
"Why are so few demographers working on population and climate 
change?" The six debate pieces provide in depth analysis of the 
underrepresentation of the study of population and climate change 
in demography and discuss the potential contribution to this field 
demographers might make. Guest editors of this special issue were 
Raya Muttarak and Leiwen Jiang. �

Muttarak R, and Jiang L (2016). Vienna Yearbook of Population Research 2015. 
Vienna, Austria: Verlag der Oesterreichischen Akademie der Wissenschaften.  
[pure.iiasa.ac.at/13827/]

Wittgenstein Centre Data Explorer
In the latest issue of the Journal of Demographic Economics, Goujon 
et al. (2016) present a new dataset on population by age, sex, and 
level of educational attainment for the period 1970 to 2060 
(and extended to 2100) for 171 countries. This dataset builds 
on back- and forward-projections around an initial educational 
distribution of the population by age and sex, with high quality 
criteria, that is available at the Wittgenstein Centre Data Explorer, 
www.wittgensteincentre.org/dataexplorer.

The dataset has already been used in a number of scientific and 
action papers. The modeling communities of the Intergovernmental 
Panel for Climate Change have used the different scenarios of 
combined education and demographic development to assess the 
relationships between socioeconomic development and climate 
change (KC & Lutz 2014). In a similar way, it was incorporated into 
analysis of the role of education in reducing vulnerabilities and 
increasing resilience by the UN Development Programme (2014). 
Some researchers have also used it to model the potential economic 
impact of future education trajectories in poverty-stricken countries 
(Basten & Crespo Cuaresma 2014). As to the back-projections, they 
have been used to show that education is important for economic 
growth (Becker 2012), and the level of education is more essential 
than the size of the active labour force as shown by Crespo Cuaresma 
et al. (2014) in an analysis of the demographic dividend.

The dataset will be updated in 2017 to increase the country 
coverage and to incorporate more recent data, especially from the 
census rounds around 2010, which were not all available at the time 
of the previous data collection. Furthermore, we plan to increase 
the timeframe of the back projections going back to 1950. The third 
improvement is to expand the number of education categories for 
countries where large segments of the population have post-secondary 
education. This will allow researchers to distinguish between those 
with a bachelor’s degree or any education level below a bachelor’s 
degree, and those with a master’s degree or more.

The reconstruction and projection of educational attainment 

European Demographic  
Data Sheet 2016
The latest data sheet provides a comprehensive look at 
population dynamics in Europe, including the influence of 
migration on population growth and the effect of population 
aging.

The European Demographic Data 
Sheet has been released every two 
years since 2006, and is a key resource 
for policymakers and demographers 
interested in EU population dynamics. The 
2016 update presents a comprehensive 
look at fertility, mortality, migration, and 
population structure including population 
aging, for all countries of Europe and for 
broader European regions, Japan, and 
the USA, including population projections 
for 2050.

The data sheet features maps, population pyramids, tables, 
graphs, and thematic boxes highlighting selected topics, including 
adjusted indicators of total fertility and pension age. The document 
also contains EU-wide population trends including EU population 
changes with and without a British exit from the EU (Brexit). It pays 
special attention to the importance of migration for current and future 
population changes across the continent, and to alternative indicators 
of population aging recently developed at IIASA.

For the first time, the researchers have produced an online 
version of the data sheet www.populationeurope.org. The website is 
optimized for mobile devices and provides expanded data coverage, 
additional population pyramids, ranking charts, and details about data 
sources and definitions. All data are freely available to download. �
Vienna Yearbook of Population 
Research
The latest Vienna Yearbook of Population Research 
highlights demographic and socioeconomic differentials 
to the benefit of the international risk, vulnerability, and 
climate change research community.

This special issue of the Vienna 
Yearbook of Population Research is the 
product of a thematic conference focused 
on demographic differential vulnerability 
to natural disasters in the context of 
climate change adaptation, organized 
jointly by the IUSSP Scientific Panel on 
Climate Change, the College of Population 
Studies, Chulalongkorn University, and the 
IIASA World Population Program (POP) in 
2014. The seminar was the concluding 
meeting of a European Research Council 

Advanced Investigator Grant awarded to POP Program Director 
Wolfgang Lutz in 2008 on the topic “Forecasting societies’ adaptive 
capacity to climate change.”

Selected conference participants were invited to contribute their 
on-going research on vulnerability and adaptation to climate change, 

European Demographic
Data Sheet

2016

Team at the Wittgenstein Centre for Demography and Global Human Capital (IIASA, VID/ÖAW, WU): Marija Mamolo, Michaela Potančoková, Sergei Scherbov, Tomáš Sobotka, Kryštof Zeman. Assistance: Stefanie Andruchowitz, Jakob Eder, Warren Sanderson. Postal address: Vienna Institute of Demography, Austrian Academy of Sciences, Welthandelsplatz 2, Level 2, 1020 Vienna, Austria. Responsible for content: Sergei Scherbov. www.populationeurope.org
Work on this data sheet was partly supported by the European Research Council under the European Union’s Seventh Framework Programme, projects ERC-2011-StG 284238 (EURREP) and ERC-2012-AdG 323947 (Re-Ageing). Suggested citation: Vienna Institute of Demography (VID) and International Institute for Applied Systems Analysis (IIASA). 2016. European Demographic Datasheet 2016. Wittgenstein Centre (IIASA, VID/OEAW, WU), Vienna
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An intergenerationally equitable normal pension age
As life expectancy rises, how should normal pension ages 

change in a way that is fair for each generation? Fairness is a 
core democratic value, but intergenerational fairness is rarely 
mentioned in policy discussions of pension ages. Up to now 
there has been no clear, analytical definition of what an inter-
generationally equitable normal pension age (IENPA) would be.

A recently developed approach to measuring popula-
tion ageing (Sanderson and Scherbov 2013) provides the 
methodological background necessary to conceptualise and 
calculate IENPAs. The basic idea is that many characteristics 
relevant to the study of population ageing, such as health, 
life expectancy, and disability, differ over space and time. 
The new approach takes these differences into account while 
measures based solely on chronological age do not.

The IENPA is based on three criteria: (1) members of each 
cohort receive as much in pension payouts as they pay into 
the pension plan; (2) the generosity of the pension system, 
measured as the ratio of average pension receipt to the in-
comes of people who pay into the pension system is the 
same for all cohorts; and (3) the pension tax is the same for 
all cohorts (Sanderson and Scherbov 2015a, 2015b).

The figures show the IENPA for Germany and the UK 
and plans for the normal pension age of men that have al-
ready been legislated. Over the entire period from 2015 to 
the late 2020s, the IENPA rises close to the same amount 
as the legislated changes. Using the IENPA has two impor-
tant advantages. First, although the IENPA and the planned 
changes reach nearly the same age by the late 2020s, the 
IENPA rises more continuously, eliminating the irregularities 
seen in the planned changes. These irregularities are inequi-
table and can breed discontent. Second, the IENPA provides 
normal pension ages for the period after the late 2020s that 
are consistent with the previous legislated changes. The use 
of IENPA eliminates the need for periodic renegotiations of 
pension ages.

National pension plans are complex and difficult to com-
pare across countries. Up to now, most of the comparisons of 
national pension plans have been in terms of static features, 
such as the replacement rate and the number of years of con-
tribution required for a full pension. There has been virtually 
no attention paid to the dynamic equity of the plans because 
there was no way to assess this. With IENPAs, we have an ana-
lytic way of determining how fast an intergenerationally fair 
normal pension age would rise and we can compare this to 
potential policies that countries might wish to enact.

Life expectancy at older ages can rise, but it can also fall. 
The IENPA reflects this and can rise or fall along with life 
expectancy. The use of the IENPA would result in pension 
systems that are more sustainable and more resilient to de-
mographic shocks.

Sources: 
German legislated pension ages for men:
www.ssa.gov/policy/docs/progdesc/ssptw/2012-2013/europe/
germany.html
UK legislated pension ages for men:
www.gov.uk/government/uploads/system/uploads/attachment_
data/file/310231/spa-timetable.pdf
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Tempo effect and adjusted indicators of total fertility
The period level of fertility is commonly measured by the Total Fertility Rate 

(TFR). However, the TFR is sensitive to the changes in the age at childbearing, 
which has been rising in most European countries for several decades. In Italy, 
Luxembourg, Spain and Switzerland women now have their first child on av-
erage after age 30. As births are shifted to later ages, they are both postponed 
into the future and spread over a longer period of time. This “stretching” of 
reproduction in turn depresses the period TFR even if the number of children 
women ultimately have over their life course does not change.

 Alternative indicators were proposed to obtain a more accurate measure 
of the mean number of children per woman in a calendar year. Here we com-
pare two such indicators, the Tempo-adjusted TFR (TFR*), proposed by Bon-
gaarts and Feeney (1998) which is based on birth order-specific total fertility 
rates and mean ages at birth, and Tempo and Parity-adjusted Total Fertility 
(TFRp*), elaborated by Bongaarts and Sobotka (2012). The TFRp* offers sev-
eral improvements over the TFR*. It takes into account the parity composi-
tion of women of reproductive age, and thus controls for an additional source 
of distortion in the conventional TFR. Moreover, it yields considerably more 
stable results than the TFR*, which is clearly illustrated in the three country 
graphs shown here. However, the limited availability of detailed data is an 
obstacle to its use. Wherever possible, we present the results for the TFRp* 
for 2012, which were computed for 17 European countries, the United States 

and Japan. For the countries lacking the required data, the data sheet features 
the TFR* or its estimate, averaged over the 3-year period of 2011–2013 (in-
dicated by asterisk). For the EU countries, the adjusted fertility rate was 1.72 in 
2012, by about 10% higher than the conventional TFR of 1.57.

Figures 1–3 illustrate trends in the conventional TFR and its alternatives in 
1980–2014 in three countries with different fertility patterns. The graphs il-
lustrate the differences between the two tempo-adjusted indicators, TFR* and 
TFRp*, and they also show the long-term course of fertility postponement as 
measured by the rise in the mean age at first birth and, in the Czech Republic 
and Spain, temporary reversals of TFR trends after the onset of the economic 
recession in 2008.

In the Czech Republic the intensive shift to later childbearing after 1990 re-
sulted in a dramatic fall of the period TFR to 1.14 in 1999, followed by its subse-
quent recovery to around 1.5. In contrast, the TFRp* declined gradually to about 
1.8 in the late 1990s and further to 1.66 in 2014. The massive gap between the 
conventional TFR and the adjusted TFRp* in the late 1990s shows how much 
the TFR can be depressed when women postpone childbearing to later ages. 

In Austria, postponement of childbearing started earlier but progressed 
more gradually. The TFR and the TFRp* have shown relatively stable values 
since the mid-1980s, hovering around 1.4 and 1.6–1.7, respectively.

Spain shows yet another pattern: conventional and adjusted total fertility 
both fell in tandem during the 1980s and 1990s. The decline in the period TFR 
bottomed out at 1.15 in 1998 and modestly recovered until 2008, whereas 
the TFRp* continued falling until 2007 and briefly converged with the TFR 
level before rising sharply in the subsequent two years. Recently, fertility was 
affected by the economic recession, bringing an acceleration of the shift to-
wards later first births and a renewed decline in the period TFR interrupted 
only in 2014. In contrast, the TFRp* showed a short-term upswing after 2008, 
which was even more pronounced in the TFR*. This increase was probably 
caused by a rapid change in the variance of fertility schedule, which can tem-
porarily distort the adjusted measures of fertility, in particular TFR* (Zeng and 
Land 2001). 
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Figure 1: Fertility trends in the Czech Republic, 1980-2014
Figure 2: Legislated pension age and intergenerationally equitable normal pension age 
for men, United Kingdom, 2015-2050 Figure 2: Fertility trends in Austria, 1980-2014 Figure 3: Fertility trends in Spain, 1980-2014
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Note: Numbers in italics refer to years different from the one in the column heading. Asterisks indicate different calculation methods applied by the Wittgenstein Centre. Apart from US and Japan, population projections were calculated by the Wittgenstein Centre. EU-28 total population excludes French overseas departments. Some indicators for the EU-28 are computed as  weighted averages. For further information about projection assumptions, data sources, country-specific definitions and notes see www.populationeurope.org.
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Country Popula-
tion size 
on January 
1st, 2015 
(millions)

Projected 
population 
size, 2050 
(millions)

Projected 
population 
size (zero 
migration), 
2050 
(millions)

Relative 
population 
change, 
2015-2050 
(%)

Relative 
population 
change 
due to 
migration, 
2015-2050 
(%)

Relative 
population 
change, zero 
migration 
scenario, 
2015-2050 
(%)

Number 
of deaths, 
2014 
(thousands)

Number of 
live births, 
2014 
(thousands)

Projected 
number of 
live births, 
2050 
(thousands)

Total 
fertility 
rate, 2014

Tempo and 
parity 
adjusted 
total 
fertility, 
2012

Completed 
cohort 
fertility, 
women 
born 1974 
(children per 
woman)

Mean age 
at first 
birth, 2014 
(years)

Male life 
expectancy 
at birth, 
2014 (years)

Female life 
expectancy 
at birth, 
2014 (years)

Male life 
expectancy 
at age 65, 
2014 (years)

Female life 
expectancy 
at age 65, 
2014 (years)

Population 
median 
age, 2015 
(years)

Projected 
population 
median 
age, 2050 
(years)

Old-age 
depend-
ency ratio 
65+/20-64, 
2015 (%)

Prospective 
old-age 
depend-
ency ratio, 
2015 (%)

Projected 
old-age 
depend-
ency ratio 
65+/20-64, 
2050 (%)

Projected 
prospective 
old-age 
depend-
ency ratio, 
2050 (%)

Intergen-
erationally 
equitable 
normal 
pension 
age (see 
box), 2050

Propor-
tion of 
population 
25-39 born 
abroad, 
2015 (%)

Proportion 
of live 
births to 
foreign-
born 
mothers, 
2014 (%)

Country

Albania 2.9 2.7 3.0 -6.1 -9.0 2.9 20.7 35.8 22 1.78 1.62* 2.2 25.3 76.4 80.3 16.7 18.6 35.6 49.2 20.7 15.1 46.7 25.8 68.9 1.1 - Albania
Andorra 0.1 - - - - - 0.3 0.6 - 1.25 1.55* - - 79.4 85.8 18.8 23.3 41.1 - 20.2 - - - - 57.0 64.5 Andorra
Armenia 3.0 2.9 3.1 -4.9 -7.9 3.1 27.7 43.0 27 1.65 1.91* - 24.3 71.8 78.1 14.3 16.9 34.0 45.3 16.9 15.6 42.3 24.2 69.1 4.0 - Armenia
Austria 8.6 10.5 7.9 22.0 29.9 -7.9 78.3 81.7 90 1.47 1.71 1.67 28.9 79.2 84.0 18.5 21.8 43.0 49.1 30.0 17.3 53.3 23.6 69.3 26.8 31.1 Austria
Azerbaijan 9.6 11.4 11.2 19.3 2.4 16.9 55.6 170.5 107 1.98 1.90* 1.91 24.1 71.6 76.8 14.7 16.5 30.5 42.8 9.3 8.6 34.8 20.7 69.1 - - Azerbaijan
Belarus 9.5 8.1 8.1 -14.0 0.1 -14.1 121.5 118.5 71 1.70 1.70 1.57 25.2 67.3 78.0 12.6 17.6 39.5 46.9 21.9 21.9 47.2 30.9 69.2 8.4 - Belarus
Belgium 11.3 14.4 11.3 28.3 27.9 0.4 104.8 125.0 153 1.74 1.84* 1.84 28.6 78.8 83.9 18.4 21.9 41.4 43.5 30.4 17.3 46.6 20.9 69.2 24.5 29.8 Belgium
Bosnia & Herzegovina 3.8 - - - - - 36.0 30.3 - 1.26 1.51* - 27.0 74.7 79.7 16.0 18.2 - - - - - - - - - Bosnia & Herzegovina
Bulgaria 7.2 5.4 5.6 -24.8 -3.0 -21.8 109.0 67.6 44 1.53 1.57* 1.63 25.8 71.1 78.0 14.1 17.6 43.4 48.6 32.4 29.1 55.2 34.6 69.2 1.6 1.5 Bulgaria
Croatia 4.2 3.3 3.6 -21.6 -6.7 -14.9 50.8 39.6 26 1.46 1.73* 1.69 28.1 74.7 81.0 15.5 19.1 42.8 51.8 31.0 23.9 66.6 33.9 69.3 12.9 15.1 Croatia
Cyprus 0.8 0.9 0.9 9.9 4.5 5.3 5.3 9.3 7 1.31 1.62* 2.04 29.2 80.9 84.7 18.9 21.4 37.0 50.4 23.3 13.1 51.6 20.9 69.4 35.1 26.9 Cyprus
Czech Republic 10.5 11.1 9.5 5.1 14.7 -9.6 105.7 109.9 106 1.53 1.66 1.81 28.1 75.8 82.0 16.1 19.8 41.1 45.8 28.5 18.8 54.9 25.5 69.4 7.3 6.3 Czech Republic
Denmark 5.7 6.9 5.8 21.1 18.5 2.6 51.3 56.9 75 1.69 1.84* 1.94 29.2 78.7 82.8 18.1 20.8 41.5 43.9 31.9 17.5 46.2 22.2 69.3 20.2 19.6 Denmark
Estonia 1.3 1.1 1.2 -15.2 -4.1 -11.1 15.5 13.6 10 1.54 1.82 1.82 26.6 72.4 81.9 15.2 20.4 41.5 47.8 30.9 22.4 57.4 28.8 69.2 6.2 5.1 Estonia
Finland 5.5 6.4 5.5 17.3 17.3 0.0 52.2 57.2 71 1.71 1.94 1.89 28.6 78.4 84.1 18.2 21.7 42.4 44.5 34.4 18.0 49.9 22.0 69.2 12.0 12.0 Finland
France 64.3 73.3 68.5 14.1 7.5 6.6 547.0 781.2 772 1.98 2.17* 2.02 28.4 79.3 85.4 18.9 22.9 41.2 44.6 32.7 16.4 54.4 22.9 69.1 14.8 21.3 France
Georgia 3.7 3.1 3.6 -17.1 -12.9 -4.3 49.1 60.6 29 1.98 2.00* - 24.6 68.6 77.2 - - 37.4 46.0 22.2 22.2 45.8 29.7 69.0 1.4 - Georgia
Germany 81.2 83.6 70.0 3.0 16.7 -13.8 868.4 714.9 689 1.47 1.57* 1.57 29.4 78.7 83.6 18.2 21.4 45.9 50.9 34.6 22.2 60.2 28.7 69.3 20.2 25.8 Germany
Greece 10.9 9.3 9.7 -14.5 -3.5 -11.0 113.7 92.1 69 1.30 1.67* 1.56 30.0 78.9 84.1 18.8 21.6 43.4 52.8 35.1 21.1 77.1 31.7 69.2 17.9 19.6 Greece
Hungary 9.9 8.6 8.1 -12.4 5.2 -17.7 126.3 93.3 69 1.44 1.49 1.69 27.7 72.3 79.4 14.6 18.6 41.6 50.0 28.7 23.5 56.1 31.4 69.4 6.5 4.1 Hungary
Iceland 0.3 0.4 0.4 27.6 8.3 19.4 2.0 4.4 5 1.93 2.23* 2.27 27.5 81.3 84.5 19.5 22.2 35.8 43.0 22.8 12.0 47.1 19.5 69.2 21.8 18.0 Iceland
Ireland 4.6 5.8 5.4 25.2 7.9 17.3 29.2 67.3 64 1.94 2.08* 2.08 29.6 79.3 83.5 18.4 21.1 36.4 43.5 22.1 12.4 54.0 21.4 69.2 27.8 25.3 Ireland
Italy 60.8 66.9 53.9 10.1 21.4 -11.4 598.4 502.6 551 1.37 1.54* 1.44 30.7 80.7 85.6 19.2 22.8 45.1 49.9 36.4 20.0 67.2 27.8 69.3 18.4 22.1 Italy
Kosovo 1.8 - - - - - 8.2 32.1 - 1.87 - 2.6 26.7 74.1 79.4 - - - - - - - - - 2.7 - Kosovo
Latvia 2.0 1.4 1.6 -30.1 -11.1 -18.9 28.5 21.7 12 1.65 1.67 1.64 26.3 69.1 79.4 13.8 19.0 42.7 46.8 31.7 27.0 53.9 32.3 69.1 4.3 4.1 Latvia
Liechtenstein 0.04 - - - - - 0.3 0.4 - 1.59 - - - 81.0 83.2 19.1 20.7 42.9 - 25.3 - - - - 45.5 88.7 Liechtenstein
Lithuania 2.9 1.9 2.5 -35.6 -21.7 -13.9 40.3 30.4 19 1.63 1.85 1.72 27.0 69.2 80.1 14.3 19.5 42.7 46.8 30.8 24.8 57.2 35.3 69.0 2.2 2.6 Lithuania
Luxembourg 0.6 1.1 0.6 90.7 85.4 5.3 3.8 6.1 12 1.50 1.95* 1.86 30.2 79.4 85.2 18.4 22.7 39.3 41.4 22.4 12.2 37.9 14.9 69.3 60.1 63.9 Luxembourg
Macedonia, FYR 2.1 1.9 2.0 -7.1 -2.3 -4.8 19.7 23.6 17 1.52 1.70* 2.07 26.6 73.5 77.5 14.5 16.2 37.4 48.0 19.7 18.5 47.5 29.2 69.3 - 3.6 Macedonia, FYR
Malta 0.4 0.5 0.4 14.2 20.3 -6.0 3.3 4.2 4 1.42 1.74* 1.61 28.6 79.8 84.2 18.6 21.7 41.0 48.2 30.1 14.3 51.7 20.2 69.2 15.5 15.0 Malta
Moldova 3.0 1.7 2.6 -42.7 -31.4 -11.3 39.5 38.6 13 1.63 1.62 1.88 24.2 64.9 73.7 11.9 14.9 35.2 46.6 17.6 23.9 40.9 34.0 69.1 - - Moldova
Monaco 0.04 - - - - - 0.2 0.3 - 2.3 - - 31.2 82.1 88.2 20.9 25.4 - - - - - - - - 74.0 Monaco
Montenegro 0.6 0.6 0.6 1.1 3.8 -2.8 6.0 7.5 6 1.75 2.07* 1.94 - 74.1 78.9 15.1 17.5 37.7 45.4 22.4 18.8 44.1 24.8 69.3 15.6 11.4 Montenegro
Netherlands 16.9 17.7 16.5 4.8 7.4 -2.6 139.2 175.2 151 1.71 1.77 1.77 29.5 80.0 83.5 18.6 21.4 42.2 48.3 29.9 15.8 55.7 26.6 69.3 19.1 19.2 Netherlands
Norway 5.2 7.9 5.7 53.6 43.6 10.0 40.4 59.0 92 1.75 2.08 2.02 28.7 80.1 84.2 18.8 21.6 39.1 42.6 27.1 14.3 40.6 17.4 69.3 27.8 27.3 Norway
Poland 38.0 33.9 34.6 -10.7 -1.8 -8.9 376.5 375.2 292 1.32 1.44* 1.64 26.9 73.7 81.7 15.9 20.4 39.6 49.8 24.0 16.1 56.8 25.3 69.2 0.7 0.7 Poland
Portugal 10.4 9.1 9.1 -12.0 0.4 -12.4 104.8 82.4 69 1.23 1.52 1.58 29.2 78.0 84.4 18.1 21.9 43.5 53.2 33.8 20.0 77.2 32.4 69.2 12.9 15.9 Portugal
Romania 19.9 16.2 16.6 -18.3 -1.9 -16.4 254.2 193.1 123 1.52 1.68* 1.57 26.1 71.4 78.7 14.7 18.1 41.0 48.9 27.4 23.2 53.4 31.9 69.1 1.5 1.4 Romania
Russia 146.3 135.9 125.5 -7.1 7.1 -14.2 1912.3 1942.7 1332 1.75 1.72 1.59 25.3 65.3 76.5 13.2 17.5 38.6 44.3 20.8 20.0 42.8 28.3 68.8 8.8 - Russia
San Marino 0.02 - - - - - 0.3 0.3 - 1.53 - - - 81.9 86.4 19.7 23.2 - - - - - - - - - San Marino
Serbia 7.1 6.1 5.8 -13.8 4.9 -18.7 101.2 66.5 53 1.46 1.65* 1.77 27.5 72.8 78.0 14.4 16.9 43.0 47.5 29.8 27.4 50.0 30.8 69.3 10.6 0.9 Serbia
Slovakia 5.4 4.7 5.0 -12.8 -5.1 -7.7 51.3 55.0 40 1.50 1.71 1.77 27.8 73.3 80.5 15.1 19.1 39.0 50.8 21.4 16.5 61.9 31.1 69.3 2.5 1.8 Slovakia
Slovenia 2.1 2.0 1.9 -0.9 7.5 -8.4 18.9 21.2 19 1.58 1.62 1.66 28.6 78.2 84.1 17.7 21.6 42.8 48.9 28.5 17.4 67.5 28.9 69.3 12.0 11.8 Slovenia
Spain 46.4 48.9 43.5 5.3 11.7 -6.4 393.7 426.1 390 1.32 1.45 1.37 30.6 80.4 86.2 19.3 23.5 42.3 52.8 30.0 15.9 75.9 26.8 69.2 20.6 22.3 Spain
Sweden 9.7 13.7 10.3 40.4 34.5 5.9 89.0 114.9 160 1.88 1.95 1.96 29.2 80.4 84.2 18.9 21.6 40.9 42.4 34.0 17.7 43.6 18.7 69.3 25.7 26.7 Sweden
Switzerland 8.2 11.4 8.2 38.5 39.3 -0.8 63.9 85.3 111 1.54 1.70* 1.63 30.6 81.1 85.4 19.6 22.7 42.2 47.3 28.7 14.5 52.9 21.1 69.2 40.2 39.0 Switzerland
Turkey 77.7 97.6 97.6 25.6 0.0 25.6 390.1 1337.5 953 2.17 . * 2.5 - 75.4 80.9 16.2 19.6 30.7 42.9 13.4 9.5 39.0 18.6 69.0 1.6 - Turkey
Ukraine 42.8 34.5 34.4 -19.3 0.3 -19.6 632.7 465.9 290 1.50 1.61 1.54 24.6 66.2 76.4 - - 40.0 47.2 24.2 25.2 47.8 33.2 68.9 - - Ukraine
United Kingdom 64.9 81.0 69.2 24.8 18.1 6.7 568.8 775.9 910 1.81 2.01* 1.89 28.6 79.5 83.2 18.8 21.3 40.0 42.6 30.3 16.7 46.1 20.8 69.2 24.2 25.7 United Kingdom
EU-28 506.3 539.8 478.7 6.6 12.1 -5.4 4928.0 5093.3 4999 1.57 1.72 1.69 28.9 78.1 83.6 18.2 21.6 42.5 47.8 31.4 18.7 57.8 25.6 - 16.1 19.4 EU-28

United States 320.1 388.9 340.9 21.5 15.0 6.5 2626.4 3988.1 4529 1.86 2.19 2.21 26.6 76.4 81.2 18.0 20.5 37.8 41.7 24.7 13.2 40.9 20.6 - 20.0 23.0 United States
Japan 127.0 107.4 105.1 -15.4 1.8 -17.3 1268.0 1030.0 864 1.42 1.58 1.42 29.9 80.5 86.8 19.3 24.2 46.5 53.3 46.4 21.1 77.4 30.7 - 2.4 2.2 Japan

Figure 1: Legislated pension age and intergenerationally equitable normal pension age 
for men, Germany, 2015-2050

http://pure.iiasa.ac.at/13827/
http://www.oeaw.ac.at/fileadmin/subsites/Institute/VID/dataexplorer/index.html
http://www.oeaw.ac.at/fileadmin/subsites/Institute/VID/dataexplorer/index.html
http://www.populationeurope.org


The demography of health and education
From 6-15 June 2016, the Wittgenstein Centre organized a 
summer school for the first time, along with the International 
Network on Health Expectancies and the Disablement 
Process (REVES) Meeting 2016, hosting internationally 
renowned demographers and junior scientists.

Over 10 days, 21 junior and mid-career scientists from around 
the world were acquainted with the latest research on health 
and disability in the context of population aging, and with multi-
dimensional methods for modeling population and human capital 
dynamics from a global perspective. Lectures and discussions were 
led by Wittgenstein Centre senior and junior scientists and notable 
international population researchers, including Eileen Crimmins (Davis 
School of Gerontology at the University of Southern California), Carol 
Jagger (Newcastle University Institute for Ageing and Institute of 
Health & Society), Mark D. Hayward (Department of Sociology at the 
University of Texas at Austin), Jean-Marie Robine (Research Director 
at INSERM, and Yasuhiko Saito, Nihon University). The topics ranged 
from redefining age and aging to demographic methods of modeling 
educational attainment and human capital formation.

The summer school was held around the 2016 REVES Meeting, 
an annual platform for the exchange of recent research on conceptual 
frameworks, international comparisons, methods, trends determinants, 
and disparities of the factors that are decisive for human health and 
longevity. This year’s meeting was hosted and organized by the 
Wittgenstein Centre under the theme "Determinants of unusual and 
differential health expectancy". 

A summary of the summer school and REVES conference is 
available at www.wu.ac.at/wutv/show/clip/20160608-reves/. 

Demography that matters
40 years population research at IIASA and the Vienna 
Institute of Demography (VID), and five at the Wittgenstein 
Centre, as well as the opening of the new VID premises at 
the WU campus were celebrated on 9 September 2015 at a 
high level symposium. 

Researchers from the three pillar institutions of the Wittgenstein 
Centre (IIASA, VID/ÖAW, WU) presented selected research findings 
and research ideas for the future on the themes of population 
dynamics and migration, human reproduction, aging and its 
consequences, as well as population and sustainable development. 
In round table discussions former and current scientists from 
all pillars reminisced about the early years, and discussed the 
sustainable development challenges of our day and how demography 
matters in the 21st century. Among the guests were IIASA Director 
General and CEO Pavel Kabat, Rector at the WU Christoph Badelt 
and ÖAW President Anton Zeilinger; high level Austrian politicians, 
the Minister for Social Affairs Rudolf Hundstorfer and the Minister 
for Family Sophie Karmasin; and renowned scientists Gerhart 
Bruckmann, Andrei Rogers, Martin Lees, and Sigrid Stagl. �
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constitute important exercises because they help show that the 
changes that have occurred in the past in terms of educational 
attainment have contributed to the major improvements and societal 
advancement that the world has seen in the 20th century and that 
can best be observed in the diminishing rates of human mortality. The 
challenges that planet earth is facing today, and will be increasingly 
facing, will require innovative solutions as well as inventive thinking, 
and education will be critical. �

Basten S, and Crespo Cuaresma J (2014). Modelling the macroeconomic 
impact of future trajectories of educational development in Least Developed 
Countries. International Journal of Educational Development 36: 44–50.  
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Awards 
Stephanie Bengtsson and Bilal Barakat 

received the Best Paper Award at the International 
Conference on Sustainable Development at 
Columbia University for their paper "Aiming 
higher: Why the SDG target for increased higher 
education scholarships by 2020 misses the mark 
in sustainable educational development planning".

Catherine E. Bowen received the Best 
Paper Award for Excellent Publications from 
Early-Career Researchers from Section III for 
Social and Behavioural Sciences in Gerontology 
of the German Society for Gerontology and 
Geriatrics for the paper “National stereotypes of 
older people’s competence are related to older 
adults’ participation in paid and volunteer work” 
(coauthor V Skirbekk).

Zuzanna Brzozowska received the Young 
Scholar Grant at the Conference “(Persistent) 
Inequalities Revisited”, Monte Verità, Switzerland, 
for the poster Intergenerational educational 
mobility and completed fertility: Evidence from 
25 Polish cohorts.

Zuzanna Brzozowska  received the 
Travel Award by the International Sociological 
A ssoc iat ion, summer meet ing 2015, for 
Intergenerational educational mobility and 
completed fertility: Evidence from 25 Polish birth 
cohorts.

Alexia Fürnkranz-Prskawetz was elected 
Full Member to the German National Academy of 
Sciences Leopoldina.

Hofrat Gisser received the Austrian Cross of 
Honour for Science and Art, First Class.

Wolfgang Lutz received the 2016 Award for 
Population Studies by the European Association for 
Population Studies (EAPS) for his groundbreaking 
original contributions to the study of population.

Wolfgang Lutz was awarded the 2016 
Mindel Sheps Award at the Population Association 
of America (PAA) meeting 2016 for his significant 
contribution to demographic methodology, 
developing the theoretical, methodological, and 
empirical basis for adding educational attainment 
to age and sex as a third demographic dimension 
in population dynamics.

Wolfgang Lutz was awarded the 2016 prize 
for Humanities, Cultural Studies, Social Sciences 
and Law of the City of Vienna for his scientific 
contributions.

Wolfgang Lutz was elected as one of the 
Senators representing Austrian members in the 
German National Academy of Sciences Leopoldina.

Wolfgang Lutz was elected to the US 
National Academy of Sciences in recognition of 
his distinguished and continuing achievements in 
original research.

Marc Luy was elected Corresponding 
Member of the Austrian Academy of Sciences. 

Marc Luy, Catherine E. Bowen, Paola 
Di Giulio, Christian Wegner-Siegmundt, and 
Angela Wiedemann received the PAA 2015 
Poster Award for their paper “The relationships 
between longevity and different dimensions 
of health: findings from the Cloister Study” 
(presented by A Wiedemann).

Bernhard Rengs and Thomas Fent 
received the Best Paper Award of the Seventh 
International Conference on Advances in System 
Simulation for their paper “Statistical Emulation 
Applied to a Very Large Data Set Generated by an 
Agent-based Model” (coauthors W De Mulder, G 
Molenberghs, G Verbeke).

Sergei Scherbov and Wolfgang Lutz 
received an award for their contribution to 
research and capacity building for the College of 
Population Studies, Chukalongkorn University.

Sergei Scherbov and Warren Sanderson 
received an EU Horizon 2020 grant for the project: 
Ageing Trajectories of Health: Longitudinal 
Opportunities and Synergies together with 14 
partners from 11 European countries.

Tomáš Sobotka was elected as a member 
of the EAPS Council for the period 2016-2020.

Marcin Stonawski  and Michaela 
Potančoková won the American Sociological 
Association 2016 Sociology of Religion Section 
Distinguished Article Award for their paper 
“The Future Size of Religiously Affiliated and 
Unaffiliated Populations” (coauthors C Hackett, 
BJ Grim, and V Skirbekk).

Maria Rita Testa received the Vienna 
University of Economics and Business Best Paper 
Award 2015 for her paper “The effects of couple 
disagreement about child-timing intentions: a 
parity-specific approach” (coauthors L Cavalli 
and A Rosina).

Daniela Weber received the Lower Austria 
Chamber of Labour Science Prize 2016 and the 
Stephan-Koren Prize from the Vienna University 
of Economics and Business for her dissertation 
on the international perspective on aging and 
cognitive decline.
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Latest news
7th ERC Grant to the Wittgenstein 
Centre: Mark Luy won an ERC 
Consolidator Grant for a project on 

“Levels and Trends of Health 
Expectancy: Understanding its 
Measurement and Estimation 
Sensitivity“. The project will provide 
new insights into the levels and 
trends of Health Expectancy and 
about its main drivers and causation 
mechanisms.

Wolfgang Lutz was appointed by 
UN Secretary-General to be one of 
15 members of the Independent 
Group of Scientists that will be 
responsible for drafting the 2019 
quadrennial Global Sustainable 
Development Report.


